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Introduction

The program described here was designed for calculating the non-
linear seismic response of a system of horizontal soil layers underlain
by a semi-infinite elastic medium representing bedrock. Excitation is
a vertically incident shear wave in the underlying medium. The non-
linear hysteretic behavior of the soil is represented by a model
(Figure 1) proposed by Iwan (1967) consisting of simple linear springs
and Coulomb friction elements arranged as shown. A boundary condition
(Papastamatiou, written communication) is used which takes account
of finite rigidity in the elastic substratum. The computations are
performed by an explicit finite-difference scheme that proceeds step
by step in space and time. A brief program description is provided
here with instructions for preparing the input and a source listing.

A more detailed discussion qf the method is presented elsewhere
(Joyner and Chen, 1975) as is the description of a different program

employing implicit integration (Chen, 1975).

Soil Layers

The physical properties of the soil layers are specified on
input cards. For the purposes of computation the layers are divided
into\sublayers such that the transit time, DTT, of a shear wave at
low strain across the sublayer is a constant. The division into
sublayers is done automatically in such a way that a sublayer may
span the boundary between layers. Since an integral number of sub-
layers is required, each with a fixed shear-wave transit time, the

total thickness of the system of sublayers used in computation may



differ slightly from the sum of layer thicknesses specified on the
input cards. The transit time DTT is ordinarily taken the same as
the finite-difference time step, DELT, but the user is given the
option of specifying a different value (which must be larger than
DELT to prevent instability).

In the coordinate system used the vertical dimension is taken
as positive downward. This choice controls the sign of stress and
strain.

The dynamic behavior of the soil is specified in terms of the
natural density, RHOI, the low-strain shear modulus, GMAX, and the
dynamic'shear strength, TAU. RHOI is specified on the input cards,
and GMAX and TAU can either be specified on the input cards or
computed by the program. In the latter case the computations are
done assuming GMAX and TAU are functions of effective stress. For
normally consolidated soil the assumed relationships are (see Hardin
and Drnevich, 1972)

GMAX = GCFN * PV ** 0.5 (1)
and

TAU = TCF * PV (2)
where GCFN and TCF are coefficients specified on the input cards and
PV, the vertical effective stress, is computed as a function of
depth from data specified on the input cards. If there is a continuous
water phase present in the soil, PV is given by

PV = PVTL - SAT * 980 * (Z-PHREAT)
where PVTL is the total vertical stress, SAT is the fractional water

saturation, and PHREAT is the depth of the water table from the ground



surface. This is an approximation to the relation proposed by Bishop
and others (1961). If a continuous water phase is not present PV is
set equal to PVTL. For overconsolidated soil the relationships for
TAU and GMAX are

GMAX = GCFN * OCR ** XQ * PV ** 0.5 (3)
and

TAU = TCF * OCR ** XT * PV (4)
where the overconsolidation ratio,

OCR = SCV/PV.

SCV is the preconsolidation vertical stress and is specified for a
layer on the input card. The exponents XQ and XT are specified on
the input card.

If the value of TAU for a sublayer is computed by the program
rather than being specified on the input cards, the value assigned
to the sublayer is the value computed by equation (2) or (4) for the
point within the sublayer that represents the midpoint in terms of
shear wave travel time at low strain. If the value of GMAX is
computed by the program, the value assigned is a special kind of
average which is equal to the shear modulus of a constant-modulus
sublayer that would have the same thickness for the given shear wave
transit time as implied by equation (2) or (4).

The stress-strain behavior of the soil in shear is that given
by Iwan's (1967) model and is determined by specifying the initial
loading curve. For convenience, stress and strain are normalized in
the manner used by Hardin and Drmevich (1972). Stress is normalized

by multiplying by 1/TAU and strain is normalized by multiplying by



GMAX/TAU. The stress-strain curve normalized in this way has a

stress limit of 1.0 for high strain and a slope at the origin of

1.0. A hyperbolic initial loading curve (Hardin and Dmevich, 1972)
is used, and normalized strain, e, is espressed in terms of normalized
stress, s, by the equation

Sl T
l-s

The initial loading surve for Iwan's model is a series of straight

e = 5
line segments. These are determined by selecting 51 normalized stress
values, solving the preceding equation for the corresponding normalized
strain values, and connecting the resulting stress-strain points by

straight line segments. The 51 normalized stress values used are

sl =0

. o 0.025 * (0.5) ** (6 - i) 2 < i< 6
s; = 0.025 * (i - 5) 6 < i< 44
e 1.0 - 0.025 * (0.5) ** (i - 44) 4 SEce S GG

The same normalized initial loading curve is used for all the soil
sublayers. The differences in behavior from one sublayer to another
result from differences in the values of GMAX and TAU assigned to

the different sublayers.

Input Motion

The input motion is read in from punch cards and is the hori-
zontal particle acceleration in g that would be expected at the
bedrock interface if the soil layers were absent and the interface

were a free surface. The acceleration values are given at a time



interval DELT which is the same as the time step for the finite-
difference computations. After the input acceleration values are
read in, they are integrated to give particle velocity, which is

used in the computations.

Resolution, Stability and Filtering

An important choice in setting up the input for a problem is
the frequency resolution desired. Denote by fR the highest frequency
for which faithful representation is desired in the output. This
requirement implies 8 to 10 sublayers per wavelength. At low strain
10 subléyers per wavelength means a value of DTT equal to l/(lO*fR).
In the ordinary case the programassigns to DIT a value equal to DELT,
and the desired resolution at low strain can be obtained by specifying
a value of 1/(10*fR) for DELT on the input cards. At high strain
levels the resolution will be somewhat less.

The stability requirement for the linear elastic case (Richtmyer
and Morton, 1967, p. 263) is that DTT must be greater than or equal
to DELT. There is no guarantee that this will insure stability in a
nonlinear problem, but the writer has encountered no cases of in-
stability in runs where DTIT was equal to DELT. If the user should
happen to encounter a case of instability he can probably cure it by
specifying a larger value of DTT. Provision is made in the program
for specifying DTT separately.

The finite difference computations generate numerical noise at
frequencies in the vicinity of 1/(4*DELT). This noise is generally

not noticeable on the surface particle velocity time history and it



has little effect on response spectral values at lower frequencies,
but it is conspicuous in the surface acceleration time history. In
general it is desirable to filter out this noise, and the program

provides the option of digitally filtering output time histories by

a zero-phase-shift filter with response, R, given by

R(f) = 1 £k ¥
R(f) = 0.5 * (1.0 + cos (w*(f - F1) / (F2 - F1))) Fl € f < F2
R(f) = 0 £y F2

where f is frequency and Fl1 and F2 are parameters specified on an
input card. 1If either Fl or F2 is zero no filtering is done. It is
recommended that Fl be assigned a value equal to the desired frequency
resolution fR and that F2 be assigned the value ZfR. If filtering

is done the number of points in the output time histories is reduced

by 20.

General Description of OQutput

All output quantities are expressed in cgs units excepé for
acceleration, which is given as a fraction of the acceleration of
gravity. The printout lists the values of the input parameters.

There is also a list of sublayers, giving sequence number and physical
properties along with depth, effective vertical stress and total
vertical stress evaluated at the bottom of the sublayer. The input
parameters for the layers are inserted into the sublayer list at the
appropriate place. Also indicated in sublayer list are those places
where time histories will be saved as designated on the input cards.

Up to three time histories may be saved. They may be of particle



velocity, stress, or strain at the option of the user and they be
located at any depth within the section.

The program as described here contains a dummy plot subroutine
called SMPLT which simply lists time histories. The user may sub-
stitute a plot subroutine suitable for his installation that will
produce graphic plots of the time histories.

Following the sublayer list the printout gives the maximum and
minimum values of the input acceleration along with the sequence
numbers of the time points at which the maximum and minimum occurred.
This is followed by a listing of the input accleration from the dummy
plot routine. Next is a list of sublayers giving the maximum absolute
value of strain in each sublayer. These are unfiltered values and
therefore may disagree slightly with subsequent listings which may
be filtered. Following that, data are given in turn for surface
particle velocity, surface acceleration and any time histories that
are saved. For each the maximum and minimum values are given along
with a listing from the dummy plot subroutine.

The output also includes a punch card deck for the surface
acceleration. The cards have sequence numbers punched in columns
71 - 76, and the FORMAT is (5E14.8, I6).

For the output time histories, including both listings and
punch card decks, the number of points, if no filtering is used, is
NK, the same as the number of points on the input. If filtering is

done the number of output points is (NK - 20).



Instructions for Preparing Input

As with the output, all input quantities are expressed in cgs
units except for acceleration which is given as a fraction of the
acceleration of gravity. The input cards are listed below with an

explanation of the variables.

Card No. 1 FORMAT (20A4)
ALPHA (J) Any desired alphameric identification
Card No. 2 FORMAT (I5, F10.0, 2F5.0)
NK Number of points on input time
i history. NK must not exceed 5000.
DELT Time intervals for input data points
and time step for finite difference
computations.
Fl, F2 Parameters specifying response of

filter. If either Fl or F2 is zero,
no filtering is done.

Card No. 3 FORMAT (F10.0, E10.0, F10.0)
RHON Density of elastic substratum
VN Shear velocity of elastic substratum
DTT Shear wave transit time through a

sublayer at low strain. Ordinarily
this should be left blank and the
program will assign to DTT the value
specified for DELT.

Card No. 4 FORMAT (I1, 9X, 7(I1, E9.0))

Input variable list: LIM,
(I0PS(L), DS(L), L-=1, LIM)

LIM Number of time histories to be saved.
May be zero or any number up to 3.
(The limitation is imposed by dimension
statements in the main program; the
FORMAT statement above would allow for
more.)
8



IOPS(L)

DS(L)

Card(s) No. 5

MORE

THICK

RHOI

SCV

PHREAT

SAT

IFPH

GCFN

Code indicating kind of time
history to be saved. I0PS(L) =
1 for strain, 2 for stress and 3
for particle velocity.

Depth for which time history is to

be saved. If stress or strain is
chosen, the time history saved applies
to the sublayer containing the speci-
fied depth. If particle velocity is
chosen the time history saved applies
to the point at the top of the sub-
layer containing the specified depth.

FORMAT (Il, E8.0, F5.0, 2E8.0, F3.0, Il,
E8.0,.F3.0, E8.0, F3.0, 3E8.0)

One card for each layer in the soil
column. The total thickness of the
column must be restricted so that the
number of sublayers in the system
does not exceed 200.

Code indicating whether additional layer
cards follow. MORE = 1 for all layer
cards except the last, for which it

may be anything other than 1.

Thickness (in cm, remember) of the
layer.

Density
Preconsolidation vertical stress.

Depth of water table from ground
surface.

Degree of saturation (as a fraction
not a percentage).

IFPH = 1 if a continuous water phase

is present and 0 if not. (A value of
0 for IFPH causes effective stress to
be set equal to total stress).

Parameter for computing GMAX by equations
(1) or (3). May be left blank if GMAX
is specified on card.



XQ

TCF

XT

TAUC

GMAXC

VIC

Card(s) No. 6

Memory and Time Requirements

Parameter for computing GMAX by
equation (3). May be left blank
if GMAX is specified on card.

Parameter for computing TAU by
equations (2) or (4). May be left
blank if TAU is specified on the card.

Parameter for computing TAU by equation
(4). May be left blank if TAU is
specified on the card.

Specified value for TAU. Must be
blank or zero if TAU is to be
computed by equation (2) or (4).

Specified value for GMAX. Must be
blank or zero if GMAX is to be
computed by equation (1) or (3).

Specified value for the low strain
shear velocity of the layer. If VIC
is not equal to zero, GMAX is set
equal to RHOI*VIC**2 overriding any
specification in the GMAXC field and
any computation by equations (1) or

(3).

FORMAT (5E14.8)

Cards giving the values of input
acceleration. A total of NK wvalues
at a time interval DELT.

The program as written requires 64,000 words of core storage

on an IBM 370 - 155.

time step.

time steps.

For large problems the time requirement on
the same machine is approximately one millisecond per sublayer per
Running time for large problems is essentially propor-

tional to the product of the number of elements and the number of

10



Variables in Printer Output not Previously Defined

I

VOUT

DELZ

ER

PVl

PVTL

IS(L)

ZTOP

ZBASE

Other Important Variables

SIGY(J)

CF(M, I)

Index number for sublayer. Numbering
is from the top down.

Low-strain shear wave velocity for
sublayer.

Thickness of sublayer.

Reference strain used in normalizing
Stress-strain curve, equals TAU/GMAX.

Depth to base of sublayer.

Vertical effective stress at base of
sublayer.

Vertical total stress at the base of
sublayer.

Index number for time history to be
saved.

Index number of sublayer for which time
history is to be saved.

Depth to the top of sublayer IS(L). If

the time history to be saved is particle
velocity, then the time history applies

to the point at depth ZTOP.

Depth to the base of sublayer IS(L).

Index number for time values.

Normalized yield stress of friction
element J in the Iwan soil model
(equivalent to Y; in Figure 1).

Normalized tangent shear modulus of
the soil model for sublayer I where M
is the index of the friction element
with the largest yield stress of all
the elements that are currently
yielding. (As the program is now
constituted the values of CF are the
same for all sublayers. The I index

11



was included to facilitate program
modifications that would permit
different sets of of CF values for
different sublayers).

NI Total number of sublayers.

ERI(I) Parameter for sublayer I; equal to
DELT/(DELZ*ER).

SK(I) Parameter for sublayer I; equal to
TAU.

SL(I) Parameter for sublayer I; equal to
DELT/DELZ

TK(I) Parameter characterizing the mass lumped

at the boundary between sublayer I and
the sublayer above; equal to 2*DELT/
(UMASS + BMASS), where BMASS is equal
to RHOI * DELZ for sublayer I and UMASS
is the corresponding quantity for the
sublayer above. When I = 1, UMASS = 0,
and when I = NI + 1, BMASS = 0.

X(K) An array containing, at different
stages of program execution, the input
acceleration time history, the surface
particle velocity time history and the
surface acceleration time history.

Y(K, L) Time history to be saved for index L.

BRI Shear impedance of bedrock; equal to
RHON * VN.

MAX Total number of series units in the Iwan

soil model. Each unit consists of a
linear spring and a Coulomb friction
element in parallel. As the program is
now constituted MAX is fixed at 50.

SIGYP Normalized stress for the point with
the highest normalized stress of the
set of points used in defining the
initial loading curve for the soil
model.

VOK Current value of input particle

velocity, obtained by integrating
the input acceleration time history.

12



V(1) Current value of particle velocity
at the top of sublayer I.

SIG(I) Current value of the normalized
stress in sublayer I.

SIGS(J, I) Current value of the normalized
stress for spring J of the soil
model representing sublayer I.

STRN(I) Current value of strain (not
normalized) in sublayer I.

SMAX(I) Maximum value of strain (not
normalized) in sublayer I.

M Index of the friction element (in
the Iwan soil model) with the
largest yield stress of all the
elements that are currently yielding.

MH(I) Value of M for sublayer I.

L (In subroutine NONLI only). A
logical variable with the value
TRUE if the strain is increasing
and FALSE if it is decreasing.

LH(I) Value of L for sublayer I.
DELE Increment of normalized strain.
SIGP Trial value of normalized stress.

Description of Subroutines

The main program reads input cards numbers 1, 2, and 6 and
controls the sequence of operations. Subroutine SECT, called by the
main program, reads input cards numbers 3, 4, and 5 and sets up the
system of sublayers used in the computations, assigning to the sub-
layers the parameters that define their physical properties. Sub-
routine SECT also makes the necessary provisions for saving time

histories for output.
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Subroutine SIGMA, called by SECT, specifies the 51 normalized
stress values used in defining the initial loading curve for the soil
model. Subroutine MODEL, also called by SECT, generates the array
CF(M, I), which describes the tangent modulus of the soil model.

Subroutine NONLI, called by the main program, performs all the
dynamic response calculations and saves the output time histories.

The remaining subroutines are all called by the main program and
perform functions related to output. Subroutine FILTER does a low-
pass filter operation on the output time histories. Subroutine SMPLT
is a dummy plot routine that simply lists the output time histories.
The usef may substitute a routine suitable for his own installation
to give a graphic display of the output. Subroutine PUNCH generates
a punch-card deck of the surface acceleration time history. Subroutine
XTRM finds and prints out the maximum and minimum wvalues of the output
time histories along with the index of the time points at which the

maximum and minimum occurred.

Sample Problem

To assist the reader in using the program a simplified sample
problem is presented with a listing of the input deck and a copy of
the printer output. The problem involves a soil layer 2500 cm thick
with a density of 2.0 gm/cm3. The water table is at the surface and
the soil is fully saturated and normally consolidated throughout.
(The assumption of normal consolidation all the way up to the surface
was made for simplicity and is actually unrealistic. Some degree of

overconsolidation near the surface would be expected for most soil

14



deposits.) GMAX and TAU are computed by the program using the following

parameters:

GCFN = 0.9 E + 06 (dynes/cm2)1/2
TAU = 0.33

Values are given on the input card for XQ and XT but they are not
needed because the soil is presumed to be normally consolidated.

The bedrock beneath the soil layer is assigned a density of
2.6 gm/cm3 and a shear wave velocity of 2.0 x 105 cm/sec. The input
acceleration is a positive triangular spike of amplitude 0.5g and
duration 0.2 sec followed by a negative triangular spike of the same
amplitude and duration (Figure 2). The input acceleration values are
specified at intervals, DELT, of 0.0l seconds. A value of 300 was
chosen for NK in order to allow sufficient time for the main features
of the surface time histories to develop. The input acceleration just
described is padded at the end with zeros to make up 300 points.

The output is filtered with F1 - 10 Hz and F2 - 20 Hz. Time
histories of stress, strain, and particle velocity are saved at a
depth of about 1250 cm.

The input acceleration for the problem is shown in Figure 2 and
the surface particle velocity and surface acceleration are given in

Figures 3 and 4 respectively.
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Figure 1. - Model for nonlinear soil behavior. Model consists of
simple elastic springs with spring constants Gi and Coulomb

friction elements with yield stresses Yi. Y. equals zero.
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Figure 2. - Input acceleration for sample problem.
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Figure 3. - Surface particle velocity for sample problem.
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Figure 4. - Surface acceleration for sample problem.
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FORTRAN
PROGRAM
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FORTRAN IV G LEVEL 21 MAIN DATE = 760S7
ooo0l REAL ALPHA(20)
0002 REAL SIGY(S50)CF(50+200)
0003 REAL ERI(200)9SK(200) 4SL (200)
0004 REAL TK(201)
000S REAL X(5000)+Y(5000¢3)
0006 INTEGER 1S(3)¢10PS(3)
MAIN FOR NONLI3C = VERSION 1
0007 S01 FORMAT(2044)
0008 S02 FORMAT(0]0,20A4/)
0009 S03 FORMAT(15¢F10,042FS,0)
0010 S04 FORMAT (SXo INK® o 16/5K¢ ¢DELT=1¢F9,5/5Xs 1F]mt,
® F6,2/5X0'F2m1,F6,2/)
0011 S07 FORMAT(5E14,8)
0012 S11 FORMAT (/71X ¢ INPUT ACCELERATION®/)
0013 512 FORMAT (//71X4'SURFACE VELOCITY?/)
0014 S13 FORMAT (/71X *SURFACE ACCELERATION?/)
001S S14 FORMAT (/71X '0UTPUT = I8991493Xs ' 10PSm,12/)
0016 G=980,0
0017 READ(5+501) (ALPHA(J) 9J=1420)
ool8 WRITE(6¢502) (ALPHA(J) ¢J=]420)
0019 READ(5¢503) NKoDELToF]F2
0020 WRITE (6+504) NKoDELToF]oF2
0021 CALL SECT(ERIoSKeSLeTKoNIsBRI¢1SeIOPSsLIMsDELT
® SIGY,CFoMaAX)
0022 D0 20 L=]eLIM
0023 DO 20 Ks]yNK
0024 20 Y(KsL)=0,0
002S READ(S+S07) (X(K) eKw] oNK)
0026 uRlYE(vallL
0027 CALL XTRM(X9sNK)
0028 CALL SMPLT (XoNKsDELTosALPHA)
0029 CaLL NONLI(XtthS!lOPSnLlN'ERlcSKOSLvYK'NlnB“lOSlGYO
® CFoMAXoNKDELT)
0030 IF (F1,EQ0,0,0,0R,F2,EQ,0,0) GO YO 30
0031 CALL FILTER(XoF19F2420¢DELToNK)
0032 00 3] LslsLIM
0033 31 CaLL FILTER(Y(1oL)sF19F20204DELT4NK)
0034 NKaNK=20
003S 30 WRITE(6+512)
0036 CALL XTRM(X¢NK)
0037 CALL SMPLT(XoNKsDELTsALPHA)
0038 ATl=X(1)/(DELT*G)
0039 DO 10 K=2,NK
0040 AT2s (X (K) =X (K=]))/ (DELT*G)
0041} X(Kel)mAT]) :
0042 10 AT1=AT2
0043 X (NK)=AT]
0046 WRITE(6+513)
0045 CALL XTRM(XoNK)
0046 CALL PUNCH(XoNK)
0047 CALL SMPLT (XoeNKsDELT s ALPHA)
0048 D0 40 L=)yLIM
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FORTRAN IV G LEVEL 21 MAIN

0049 WRITE (69514) IS(L)sIOPS(L)

0050 CALL XTRM(Y(1sL)oNK)

00S1 40 CALL SMPLT(Y(14L) ¢NKsDELT4ALPHA)
00s2 STOP

00S) END

DATE = 76057
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FORTRAN 1V G LEVEL 21 NONL 1 DATE = 76057 03737748
0001 SUBROUTINF. NONLT (XY s ISeIOPSsLIMIERT +SKsSLeTKeNTsBRI+SIGY s
® CFoMAXINKJDELT)
NONLI3C

0002 REAL®8 VOK

0003 REAL X(5000)¢Y(500043)

0004 REAL V(201)

000S REAL SI1G(200)9SIGS(505200)

0006 REAL SIGY(50)+CF(50¢200)

0007 REAL SMAX(200) +STRN(200)

0008 REAL ERI(200) ¢SK(200) oSL (200)

0009 REAL TK(201) %
0010 INTEGER IS(1)+10PS())

0011 INTEGER MH(200)

0012 LOGICAL LH(200) oL

0013 S01 FORMAT(?1MAXIMUM STRAIN PROFILE?//(3Xe134E14,3))
0014 D0 20 Is=)eNI

001S LH(I)=,TRUE,

0016 MH(]I)w])

0017 V(l)=0,0

0018 SIG(1)=0,0

0019 SMAX(])=0,0

0020 STRN(1)=0,0

0021 DO 20 M=) ¢MAX

0022 20 SIGS(My1)=0,0

0023 V(NI*])®0,0

0024 6=980,0

0025 VOK=0,0

0026 DO 10 K=] ¢NK )

0027 00 30 I=)eNI

0028 STRN(T)aSTRN(I)e(V(Iel)=V(I))®SL(])

0029 TEST=ABS(STRN(I))

0030 IF(TEST.GToSMAX(I)) SMAX(I)=TEST

0031 30 CONTINUE

0032 LsLH(NI)

0033 MsMH(NT)

0034 VOKeVOK+G*DEL T®X (K)

003S DELE®S(V(NI¢))=V(NI))®ER]T (N])

0036 IF (DELE.EQ,0.0) GO TO 11}

0037 IF ({LoANDDELE(GT40,0) sOR, ( (oNOT,L) ¢AND.DELE,LT,0.0)) GO TO 12
0038 L=oNOT,.L

0039 LH(ND) =L

0040 M=)

0041 MH(NI) =]

0042 12 SIGP=SIG(NI) «DELE®CF (MyN]) e

0043 IF(M.,EQ,MAX) GO TO 1)

0044 IF (ABS (SIGP=SIGS (Me]¢NI))LT,SIGY(Me]l)) GO TO 13
00645 IF(SIGPeGToSIGS(Me)¢NI)) SIGPaSIGS (Me]1sNI)+SIGY (Mel)
0046 IF(SIGP.LT,SIGS(Me]lsNI)) SIGP=aSIGS (M*]1¢NI)=SIGY (Me])
0047 DELE=DELE=~(SIGP=SIG(NI))/CF (MsNI)

0048 SIG(NI)=SIGP

0049 MuMe |

0050 MH(NI) =M
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FORTRAN IV G LEVEL 21 NONL I DATE = 76057 03737745
0051 GO T0 )2

00S2 13 SIGS(1eNI)aSIGP

00S3 IF (M,EQ,1) GO TO 19

0054 DO 14 Js2,M

00SS IF(L) SIGS(JINI)=SIGP=SIGY (J)

0056 IF(oNOT.L) SIGS(JINI)nSIGP+SIGY(J)

00S7 14 CONTINUE

0058 19 SIGINI)=SIGP

0059 11 V(NIOI'-(lcO‘l-O/(TK(NI‘ll’ﬂﬂl'l.O))'

. (VOK-(SK(N]"SIG(N[)-V(NIO]|/TK(N]0]))IBRI)

0060 00 S JI=2,NI

0061 IaNI=Jle]

0062 LesLH(])

0063 MasMH(T)

0064 DELE= (V(Iel)=V(]))®ERI(])

0065 IF (DELE.EQ,0.0) GO TO S

0066 lf(lL.AND.DELEoGT.O.Q).OR.!(oNOT.L'.AND.DELE.LT.O.D') GO Y0 2
0067 L=s.NOT,.L

0068 LH(I) =L

0069 Ma])

0070 MH(I)=]

o071 2 SIGPuSIG(1)+DELE®CF (M)

0072 IF (M.EQ.MAX) GO TO 3

0073 IF (ABS (SIGP=SIGS(Me1+1)) (LT.SIGY(Me1)) GO TO 3
0074 IF (SIGP«GT,SIGS(Me] 1)) SIGPaSIGS (Me] 9 1) ¢SIGY (Me])
0075 IF(SIGP.LT,SIGS(Me],s])) SIGPaS]GS (Mels1)=SIGY (Me])
0076 DELE=DELE=(SIOP=SIG(1))/CF (Ms])

oor? SIG(I)=SIOP

0078 MeMe )

0079 MH(]I)aM

0080 GO 7O 2

0081 3 SIGS(1+1)uSIGP

0082 IF (M,EQ.1) GO TO 9

0083 D0 4 Ju2,M

0084 IF(L) SIGS(JeI)mSIGP=SIGY (J)

008S IF(4NOT.L) SIGS(Je1)uSIGPeSIGY (J)

0086 & CONTINUE

0087 9 SIG(I)aSIGP

0088 S V(l'l’-V(lollOfK(lol)'(SK(l'l"SlGll'l’-SK(!"SIG(["
00R89 V(1)esV(1)eTK(]1)®SK(]1)®SIG(])

0090 IF(LIM.EQ,0) GO YO 10

0091 DO 40 LL=],LIM

0092 ISL=sIS(LL)

0093 IF(IOPS(LL) 4EQel) Y(KoLL)=STRN(ISL)

0094 IF (TOPS(LL) 4EQe2) Y(KoLL)WSTIG(ISL)®SK(ISL)
009S IFLIOPS(LL) 4EQ.3) Y(KoLL)®V(ISL)

0096 40 CONTINUE

0097 10 X(K)sy(])

0098 WRITE(6+501) (1oSMAX(I)eIwleN])

0099 RETURN

0100 END
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FORTRAN 1V G LEVEL 21 SECT DATE = 76057 03737745
0001 SUBROUT INE SECT(E“I!SK.SLQTK.NI.BRIOIS'IOPSOLl“.
L4 OELT9SIGYsCFoMAX)
SECT3C)
0002 REAL ERI(?OO)OSK(ZOO’OSL‘ZOO)
0003 REAL Tk (201)
0004 REAL SIGV(SO)OCF(SOOZOO'
000S REAL DS(8)
0006 INTEGER IS(1)e10PS(])
oon?7 S01 FORMAT(Fl0.0-EI0.0;Fl0.0)
0008 Slo fORHAY(SXQ'O'YI'OVO.Sl)
0009 502 FORNAY('ISUBROUTINE SECT'//SXo’RHON".'O.S/
® SXe'UNRU4E12,4/)
0010 S03 FORNAT(II.9X07(IIQE900))
0011 S04 FORMAT(SK.'L]N-'OIZ/SXQ'lOPSlL"'D7llZ’
0012 Sle rORNAT(SKo'DS(L)"0210751204)
0013 S0S FORNAT(/lloJXo'l'leo'VOUT'09!-'DELI'09IO'GNAK'olOlo'TAU'o
L lIXQ'ER'QSXQ'RHOI'OIZKO'Z°OIOKO'PVI'09!0'PVTL'/)
001s 506 FORMAT(I)058.00f5.0v258.0073-00'l!Eﬂoo|FJ.00£8.0|'3.003E8.0'
00)S So07 FORNAY(/llo'NORE"OX"T”ICK'OJI"RHO"QB*O'SCV'OSK"PHREIV'O
L 310'SAY'OZI!'lfPH'oTlo'GCFN'ohlc'XQ'.BXn'fCF'cblo'lT'o
L4 7!0'TAUC'OOI"GNAKC’DBII'VIC'/
. llolbotll.3.77.3-2Ell.30'6-20]6-Ell.3976.20511.3'F60203Ell03/'
o016 508 FOR"AVCIIIO'L"ol?o)ln'lS(L)-'vlboll-'IOPS(L)-'oIZOJXo
C 'OS(L)"'Elzckollo'ZYOPI'oElZ.boJX.'ZﬂASE-'-El?.b/)
0017 S09 fORHlT(ll'169551306079.5'3513.ﬁ)
o018 $20 FORHAT(]X"NUNBER OF SUBLAYERS EXCEEDS 200 « JOB TERMINATED!)
0019 CaLL SIGNA(NAI’SIGVQSIGVP)
0020 READ(S+501) RHONsVN,OTTY
0021 WRITE (6+502) RHON, VN
0022 IF (DTT,NE,0,0) WRITE(64510) DTT
0023 IF (DTY,.E0,0,0) DTT=DELY
0024 BRI=RHON®YN
002S READ(59503) LINQ(IOPS(L’lDS(L"LlloLlN)
0026 IF(LIM,EQ,0) DS(1)e],0E¢]1S
0027 WRITE (6¢504) L]No(lOPS(L)OL'l'L’”)
0028 WRITE (6¢5)4) (DS (L) sLm] oL IM)
0029 I=0
0030 20,0
0031 PVls=0,0
0032 ILASTe0,0
0033 Tuu=0,0
0034 PVTL=0,0
003S UMASS=0,0
0036 DTH=DTT/2,0
0037 ISw=0
0038 L=]
0039 MOREw]
0040 WRITE (6+505)
004] 100 IF (MORE,NE, 1) GO T0 900
0042 READ(S,506) NO“E'TH!CK.RHO[OSCVOPHREA"SATO!FP”O
3 . GCFN.XQ!YCFQXTQTIUC'GNAKCIVXC
004

WRITE(6+507) NORE.TN!CK.RHOIoSCVoPHREAToSAT-IFPHO
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FORTRAN IV G LEVEL 21 SECT

0044
004S
0046
0047
0048
0049
00S0
0051
0052
00S3
0054
00SS
0056
00S7
00S8
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
007S
0076
0077
0078
0079
0080
008l
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094

110

120

130

FORTRAN v , 1 FyE)

DATE = 76057 03/37/48

® GCFNyXQoTCFoXToTAUCIGMAXCIVIC
PTCF=RHOI*980,0

PCOEF = (RHO[=SAT)*980,0

IF(IFPH,EQ,0) PCOEFsPTCF
PV1sPVTL=SAT®980,0% (Z=PHREAT)
IF(IFPH.EQ,0) PV1ePVTL

GCFO=GCFN

IF (SCV.NE.0) GCFO=GCFN®*SCV*eXxQ
PNC=0,7S

POC=PNC+XQ/2,0

PCNN=SQRT (GCFN/RHOT ) *PCOEF 0,75
PCNO=SQRT (GCFO/RHOT ) *PCOEF *POC
IF((VIC.E0.0.0).AND.(GMAXC.NE.0.0)) VICsSQRT (GMAXC/RHO1)
SVBsPV] ¢ THICK®PCOEF

SLIM=SVE

IF (SLIM,GT,SCV) SLIMaSCV

DTX=DTH=TUU

IF (SCV.LE.PV]) GO TO )20
PVZ-(PVI'OPOCoPCNOOOTl)"(l.OIPOCi
IF(VICJNE,0,0) PV2sPV]+PCOEF*VIC*DTX
IF (PV2,LE,SLIM) GO TO 130
IF(VIC.EQ,0,0) TADO® (SLIM®#POC=PV] ##P0OC) /PCNO
IF(VIC.NE,0,0) TADO=(SLIM=PV]1)/(VIC*PCOEF)
TuUsTyYU+TADD

ZADD= (SLIM=PV]) /PCOEF

ZaZ+ZADD

PVTL=PVTL+ZADD*PTCF

PViaSLIM

IF (SLIM.EQ,SVB) GO TO 100

GO 70 110

PV2= (PV]1®#PNCePCNN®DTX) ®® (]1,0/PNC)
IF(VIC4NE,0,0) PV2sPV] +PCOEF®VICODTX
IF(PV2,LE.SVB) GO YO }30
IF(VIC.EQ,0,0) TADD= (SVB®*®PNC=PV] *#PNC) /PCNN
IF(VICJNE.0,0) TADD= (SVB=PV1) /7 (VIC®PCOEF)
TUU=sTUU«TADD

ZADD= (SVB<=PV]) /PCOEF

Z=2+72ADD

PVTL=PVTLeZADD®PTCF

PVlsSvg

GO TO 100

DZPs= (PV2=PV]) /PCOEF

I=2+D2P

PVTL=PVTL+DZP*PTCF

PVi=Py2

Tuu=0,0

IF(ISW.EQ.1) GO TO 140

TAUsTCFepV2

IF(SCV,GT,.PV2) TAUsTAU® (SCV/PV2) ®exT
IF (TAUCJNE,0) TAUsTAUC

ISws=])

GO 70 110

21 SeeY NATF =3 74087 nYsarser
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FORTRAN 1v G LEVEL

0095
0096
0097
0098
0099
oloo
olol
0l02
0l0)
0104
0105
0lo06
0lo07
0lo8
0109
o110
0111
0112
0113
0114
011S
o116
0117
0118
0119
0120
0121
0122
0123
0124
0l12s
0126
0127
0128
0129
0130
0131
0132
0133
0136
0135
0136
0137
0138
0139
0140
0l4l
0142
0143
0144
0145
0146

140

142

144
143

900

942

944
943

21 SECT
DELZ=2-ZLAST
Isle)

IF(1.G67,200) GO TO 920
IF(Z.LT,0S(L)) GO T0 143

IS(L)w]

WRITE (64508) LOIS(L)OIOPS(L)oDSlL’olLAST'Z
LsLe)

IFIL.GT,LIM) GO TO 144

GO T0 142

OS(L’II.OE'ls

ZLAST=2

VOUV'DELI/D'T

BMASS=RHOT ®pEL 2
7K(l’IE.O'DELT/lU“ISS‘BNASS)
SL(!)IDEL'/OELI
GNAX‘RHOI'(DELI/DV?"'?

ER=TAU/GMAX

ERI(!)-DELT/(DELI’ER)

SK(I)=aTAU

UMASS=BMASS

CALL MODEL(NAXOSIGV.SIOYPIC'OI’

WRITE (6+509) loVOU'oDELloGNAlcTAUOER.RHOIoloPVloPVTL
ISw=0

GO 1O 110

IF(ISW,EQ.0) GO TO 905

DELZ=Z-ZLAST
ZADDIDELZ'(DTT/(TUUODYH)'lco’

ZmZ+2a0D

PVTL'FVVLOIADD.Prcr

PV]-PVIOZQDD'PCOE'

DEL2=DELZ+ZADD

IsJe)

IF(1.G67,200) GO T0 920

IF(Z2.LT.08(L)) GO T0 943

IS(L)w]

WRITE(6+508) LOIS(L)OIOPS(L’oDS(L)oZLASYll
LulLe])

IF(L.GT.LIM) GO TO %4

GO TO 942

DS(L’II.OE‘IS

VOUT=DELZ/0TT

BNASS-RNOI.DELZ
7K(!)-?.O'OELY/(U”ASSOBHASS)
SL"'IDEL'/DELI
GMAX-QHO!‘(DELZ/DY'I"Z

E“.IAU/GNAI

ERI(I)-DEL'/(DELZ.ER)

SK(I)eTAU

UMASS-BN‘SS

CALL NODEL("AXOSIGVOSIGVPvCFOl)

WRITE (6+509) loVOUToDELZOGMAXvVlU!ERoRHOX-ZQPVIoPVTL
Nis]

DATE = 76057

03/37/45%

PAGE 0003




€€

FORTRAN IV G LEVEL 21 SECT DATE = 76057
0147 TK(NT+1)=2,0%DEL T/UMASS

0148 IF(L.GT.LIM) GO TO 910

0149 D0 901 JL=L+LIM

0150 IS(JL)aN]

0151 IF(IOPS(JL) 4EQe3) IS(JL)EN]e]

0152 2T0P=2-DELZ

0153 IF (IOPS(JL) 4EQ.3) 2TOP=2

0154 901 WRITE(69508) JLeIS(JL) o IOPS(JL) ¢DS(JL) ¢2TOPs2Z
01SS 910 RETURN

0156 920 WRITE(64520)

0157 sToP

0158 END

PO Ty

1

[IUERYY

! “Fry NATF = 7400

03/37/45
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FORTRAN IV G LEVEL 21 SIGMA

0001 SUBROUTINE SIGMA (MAX+SIGYsSIGYP)
SSMe8

0002 REAL SIGY(S0)

0003 MAX=S0

0004 SIGY(1)=0,0

0005 D0 1 J=246

0006 SIGY(J)=0,025%0,5%% (6=y)

0007 D0 2 JmT4b4

0008 SIGY(J)#0,025%FLOAT (J=S)

0009 00 3 J=4S5,50

0010 SIGY(J)®],0=0,025%0,5%0 (Jeks)

0011 SIGYP=],0-0,025%0,5%a7

0012 RE TURN

0013 END

DATE = 76057

03737748
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FORTRAN IV G LEVEL 21 MODEL

0001 SURROUT INE MODEL (MAX»SIGYsSIGYPeCFol)
SSM-8

0002 REAL SIGY(50)+CF(50+200)

0003 MMasMAX=]

0004 EML=0,0

0005 DO 1 Jm] oMM

0006 EMRSIGY(Jo1)/(1,40=SIGY(Je]))

0007 CF(Je1)m(SIGY(Jo1)=SIGY (J) )/ (EM=EML)

0008 EMLSEM

0009 EMsSIGYP/(1.0=S1GYP)

0010 CF (MAXs1)e(SIGYP=SIGY (MAX))/ (EM=EML)

0011 RETURN

0012 ENOD

1 natTe

DATE = 76057

03737745

AT 20
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FORTRAN IV G LEVEL 21 FILTER DATE = 76057
0001 SUBROUTINE FILTER(XXeF1sF2oNsDTF oNKF)
0002 REAL XxXx(1)

0003 REAL YY(5000)

0004 REAL P(1000)

000S PI=3,14159

0006 PO=(F1+F2)*DTF

0007 Wim2,0°PI*F])

0008 W2m2,0%P]*F2

0009 CaDTF/(2,0%P1)

0010 Q=1,0/(2,0%(F2=F1))

0011 D0 1 I=]¢N

0012 TaFLOAT (1) ®DTF

0013 TMO=T=0Q

0014 ADD=PI® (F2=F])

001S IF (TMQ.NE.O0) ADDSSIN(PI®*TMQ® (F2=F1))/TMQ
0016 ADDSC®SIN((WleW2)®T/2,0) *ADD
0017 1 P(I)aC®(SIN(WLI®T)eSIN(W29T))®(],0/T=0,5/(T¢Q))*ADD
0018 D0 2 J=]sNKF

0019 CuM=PO® XX (J)

0020 D0 3 Is=]eN

0021 IF((1+J) 4GT,NKF) GO TO &
0022 CUMsCUM*P (1) ®XX (Je])

0023 3 CONTINUE

0024 4 DO S Is]yN

0025 IF((J=1),LT,1) GO TO 2

0026 CUM=CUMeP (1) ®XX (J=1)

0027 S CONTINUE

0028 2 YY(J)=CUM

0029 D0 6 Js=]oNKF

0030 6 XX(J)mYY(J)

0031 RETURN

0032 END

03737745

PAGE 0001
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FORTRAN 1V G LEVEL 21 SMPLT DATE = 76057
0001 SUAROUTINE SMPLT(YsNKsDELTsALPHA)
DUMMY PLOT SUBROUTINE

0002 REAL Y(5000)

0003 501 FORMAT(//(10E12.3))

0004 WRITE(6+501) (Y(K)sKe]oNK)

0005 RETURN

0006 END

03737745

PAGE 0001
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FORTRAN IV G LEVEL 21 PUNCH
0001 SUBROUTINE PUNCH (Y sNK)
0002 REAL Y (5000)

0003 S0l FORMAT(SE14.8+16)

0004 Ji=l

0005 J2sS

0006 NCsNK/S

0007 D0 10 KCs1,yNC

0008 WRITE(B8+501) (Y (J)eJdmJleJ2)sKC
0009 Jl=JleS

0010 10 J22J2+5

0011l RETURN

o012 END

DATE = 76057

Aty r .

03737748
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DATE = 76057

FORTRAN 1V G LEVEL 21 XTRM

0001 SURROUTINE XTRM(YNK)

0002 REAL Y(5000)

0003 S01 FORMAT (SXotMAXSY4E]2,401Xe AT Koty [6/5Xe'MINR?,
® E12.401X0'AT Kuty16)

0004 KMAX=0

000S KMIN=0

0006 YMAX=(0,0

0007 YMIN=0,0

0008 D0 1 K=]oNK

0009 IF(Y(K) eGT,YMAX) KMAX=K

0010 IF(Y(K) «GToYMAX) YMAX=mY (K)

0011 IF(Y(K) LT, YMIN) KMINeK

0012 TF(Y(K) LT, YMIN) YMIN=Y(K)

0013 1 CONTINUE

0014 WRITE (69501) YMAXoKMAX 9 YMINKMIN

0015 RETURN

0016 END

T om

naTp Peone

03737745
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.0 E+00 .G
.0 £+G) .0
.0 E+00 .0
.0 t+G60 .0
.0 L+05 .C

...‘*l...‘..'.+....*
.0 E+00 .C
.0 E+00 .G
.0 £+00 .0
.0 L+02 .G
.0 F+00 .0
.0 E+00 .0
.0 L+00 .0
.0 E+0D L0
.0 E+00 .0
.0 E+00 .U

ceceteceereeeoeteaeat
.0 E+ND .0
.0 L+02 .0
.0 E+00 .0
.0 £E+00 .0
) E+CD .0
.0 E+CO .0
.0 £+00 .0
.0 £E+00 .0
.0 E+0D .U
.0 E+00 .0

ceesoctecectecacteneaat
.0 E+D0 .0
.0 £+0d .0
.0 E+00 .0
.0 t+0G0 .0
.0 E+00 .C

30 40 50
alse’siliale e oihiginaibiliaie oo Miavatate v o nre o ¥
e+00 . E+C0 ,C
C+00 .G F+00C .C
E+05 D F+L0 .0
E+OC .1 E+00 .0
E+OC .D F+00 .0
E+00 D £+00 .0
E+00 .2 F+00 .0
E+CO .0 E+00 .0
E+0C .0 E+00 0
C+00 N E+00 .0
clelootiacactalseateeearanmotecast
E+09 S8 E+00 .0
E+00 O E+00 .0
E+0D .2 E+00 .G
E+00 .2 E+00 .0
E+J0 .0 E+00 .0
F+00 .0 F+00 .0
E+00 .0 E+00 .0
E+00 L2 E+00 .0
£+090 0 E+00 ,C
E+00 .0 E+CO .0
50 G0MO000HO00 0G0 SO0 S e
F+00 .0 E+00 .0
E+C0O .0 E+00 .0
E+00 .0 £+400 .0
E+CO D E+00 .0
E+30 .2 E+00 .0
E+GO0 oD E+00 .0
C+00 .N E+00 .C
E+00 .0 E+0C .0
E+00 .0 E+00 .0
E+00 .0 F+00 .0
seaeteneercuoatecosrisneteneot
E+00 .0 E+00 .0
E+00 .0 F+00 .0
E+00 .0 E+00 .0
E+N0 .0 E+000 .0
E+00 .0 E+00 .0

60 70 80
..-.*..l.*....+l...*.l..*...l.
£40n .0 E+00
F+00 .0 E+00
E+00 .0 E+0D
F+00 .0 E+900
E+00 .0 E+00
E+00 .0 E+00
E+00 .0 E+00
F+00 .0 E+0D
E+00 .0 E+00
E+00 .0 E+00
QI..*....*.I..*.... ..0-+.....
E+0D0 .0 E+N0D
E+00 .0 E+00
E+00 .0 E+0D
E+00 .0 E+00
F+00 .0 E+00
E+00 .D E+00D
E+00 .0 E+00
F+00 .0 E+00
E+00 .0 1E+00 !
E+00 .0 "E+00
seoeticeetsaaatsnaah,ceatct ot
E+00 .0 E+00
E+00 .0 E+D0
E+00 .0 E+00
F+00 .0 E+00
E+00 .0 E+00
E+00 .0 E+D00
£+00 .0 E+00
E+00 .0 E+00
E+0D0 .0 E+00
E+DN L0 E+00
..Q.+I-.....-.+....‘....+..'..
E+00 .0 E+00
E+00 .0 E+DO
F+00 .0 E+0D
E+00 .0 E+00
e+00 .0 E+00



SAMPLE PROBLEM
INPUT DECK
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INIFUT CARDS

19 20 3C 40 50 60 70 80
..‘.+....*....*....‘.I..‘....‘I...+.-..*..-.+.II.".I.+.........*.........*.....
SAMPLE PROUSLLM 2

300 (.Ul 10.0 2G.0
2.0 2.0E+US
3 1 12.5E+4022 12.5E+023 12.5C6+0°
25.JE+02 2.0 0.0E+00 0.DE+001.01 Ne9C+06.280.33F+0).75
.0 E+00 .05 E+00 .10 F+00 .15 E+00 .20 E+D0
e25 £E+00 .30 E+00 .35 E+00 .4N E+00 .45 E+00
«50 E+0D .45 E+00 .40 F+00 .35 E+GCO0 .30 E+00
.25 L+00 .20 F+00 .15 F+0C .10 E+00 .0S E+00
<0 E+CO-.0LS E+00-.10 E+00-.15 E+00-,20 E+00
...I’.........*.!..‘.-.l"ioon".l..+........I*....‘-.l.+C...*.l..*.........’l...*
~e?25 E+00-.350 E+00-,35 E+00-,40 E+00N=-,45 E+00
-.50 E+0)-.45 E+00-,40 E+G0D-. 35 E+00-.30 F+00
= 2D E+00-,20 F+J0-.15 E+00-.10 E+00-,.05 E+00
-0 E+00 .0 E+U0 .N E+00 .0 E+00 .0 E+00
.0 £+00 .0 E+00 L0 E+00 .0 E+0N .0 E+0D
.0 t+0] .G £+00 .0 E+00 .0 F+00 .0 E+ND
-0 t+00 .0 E+00 N E+00 .I E+0N .0 E+00
0 £+07 .0 F400 .0 F+00 .0 E+00 .0 E+00
.0 E+CO .C E+00 .0 £+00 .0 F+00 .0 E+00
-0 £t+00 .C E+00 .N E+00 .0 E+0D .0 E+00
..-."oooo*-o-o*o.-.‘o...*.-oo*o--o+-o--.-o..*.o-o*oo-o+.ao-..o..*o..-.o-oo*.....
-0 E+09 .C E+00 .0 E+00 .0 F+0N .0 E+00
.0 E+00 .0 E+00 .0 E+00 .N E+00 .0 F+00
.0 L+0D .0 C+00 L) E+0C .C E+00 .0 E+00
.0 L+00 .0 E+Q0 .N E+00 .N F+00 .0 E+00
.0 c+ub L0 E+00 .0 E+CO .0 E+00 .0 E+00
.0 E+00) .0 E+00 .0 E+00 .0 £+00 .0 E+00
.0 E+00 .0 E+00 .0 E+00 .0 E+00 .0 E+00
] E+00 .0 E+00 .0 E+00 .0 E+00 .0 E+00
-0 E+00 .U E+00 .0 E+00 .0 E+N0 .0 E+00
.0 E+00 .0 E+00 .0 E+00 .0 E+00 .0 E+0D

....*....*....+.-.I'..I.*.....I...*I...*....+.........*....'....*.........*.....
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SAMPLE PROBLEM 2

e e e A 0 b ot UM e Bt o At s 40 @ S B e e e @ e b VA . ¢ e So0 o bl

300
0,01000

Fil= 10,00

F2s 20,00

NK=
DELTs

R



Sy

ooy

C ¢

SUBROUTINE SECT

1 2 3
0,1250€E 04 0,1250E 04 0,1250E 04

RHON= 2,600
VNs 0,2000€ 06
LiMs 3
I0PS(L)=
DS(L)e
1 vour DELZ
MORE THICK RHOY Scv
0 0,250E 04 2,000 0.0
| 0.8563€E 04 0.,8563F 02
2 0.1301€E 05 0.1301€E 03
3 0,1547E 0S 0.1547€ 03
Y 0,1732€ 0S 0.1732€ 03
S 0.,18A4E 0S 0.,1884E 03
6 0.,2015€ 0S 0,2015€ 03
7 0,2130€E 0S 0,2130€ 03
Le |} IsiL)e [ ] I0PS(L)= )
Ls 2 IS(L)e 8 I0PS(L)s 2
Ls 3 IS(L)e [ } I0PS(L)e 3
8 0,2234E 0S5 0.,2234E 03
9 0,2330€E 0S 0.2330€ 03
10 0,2418E 0S 0.2418€ 03
11 0,2500€ 0S 0,2500€F 03
12 0.,2577€ 0S 0.2577€ 0)
13 0,2634E 0S 0,2634E 03

INPUT ACCELERATION

MAXs

0,5000E 00 AT K= 11

MIN®s «0,5000E 00 AT K= 31

0.,500€E 00
0,0
=0.,500E 00

0,500F=01
0,450E 00
«0,500€E~01 =~0,100E
=0,450E 00 <«0,400F

O0O0000O00000
EREREEEEEREEEREERE

coocoocoo0co0O00O0O0OOC

0,100€
0,400€

0.0

GMAX TAU ER RHO1 b 4 PVl
PHREAT SAT IFPH GCFN xaQ TCcr xT TauC
0.0 1.00 1 0,900€E 06 0,28 0,330€ 00 0,75 0,0 0.0
0.1467€ 09 0.1099€E 0S 0,7494E=04 2,0000 0,8563F 02 0.,8392¢ 05
0,3388E 09 0.4755€E 0S 0,1404E=03 2,0000 0,2158¢ 03 0.2115€ 06
0.4788E 09 0.9396E 0S 0.1962€-03 2.0000 0,3705¢ 03 0.3631E 06
0,6001€E 09 0.1472E 06 0,2452€E-~03 2,0000 0,5437F 03 0,5328E 06
0,7100E 09 0.,2057E 06 0,2898E-03 2,0000 0,7321¢ 03 0.717S€E 06
0.8118E 09 0.,2689€E 06 0,33]12€~03 2.,0000 0.9336F 03 0.9149€E 06
0,9076E 09 0.,3359€ 06 0,3701€E-03 2,0000 0e1147¢F 04 0.1124E O7
DS(L)s 0,1250E 04 ITOPe 0,114T7E 04 IBASEs  0,1370E 04
DS(L)s 0,1250E 04 ITOPs  0,1147€E 04 IBASEs  0,1370E 04
DS(L)s 0,1250E 04 2T0Ps  0,1147€ 04 IBASEs 0,1370E 04
0.998SE 09 0,4065E 06 0,4071€E-03 2.0000 0.1370F 04 0,1343€ 07
0.,1086E 10 0.4804E 06 0,4425€E-03 2,0000 0,1603¢ 04 0.,1S571€ 07
0.,1169€ 10 0.5572€E 06 0,4766E=0) 2,0000 0,1845¢ 06 0,1808E 07
0,1250€ 10 0.6367E 06 0.,5095€-03 2.0000 0,2095¢ 04 0.2053€ 07
0,1328E€ 10 0.7188E 06 0,5413E-03 2,0000 0,2352¢ 04 0,2305€ 07
0.,1388E€ 10 0,8033E 06 0.5790€E=03 2.0000 0.2616€ 04 0.2564E 07
).
00 0,150 00 0,200F 00 0,250E 00 0,300€ 00 0,350 00 0,400 00
00 0,3S0E 00 0,300€ 00 0.,250E 00 0,200€ 00 0,150€ 00 0,100€ 00
00 <=0,150E 00 <~0,200E 00 <=0,250E 00 =0,300€ 00 «0,350E 00 <«0,400E 00
00 <=0,350€E 00 <=0,300E 00 =0,250E 00 =0,200E 00 =0,1S50€ 00 =0,100€ 00
0,0 0,0 0,0 0,0 0,0 0,0
0,0 0.0 0,0 0,0 0,0 0.0
0.0 0.0 0.0 0.0 0,0 0.0
0.0 0,0 0.0 0.0 . 0,0 0.0
0.0 0.0 0,0 0.0 0,0 0.0
0.0 0.0 0.0 0.0 0,0 0.0
0,0 0,0 0.0 0.0 0,0 0.0
0.0 0.0 0,0 0.0 0,0 0.0
0,0 0.0 0.0 0.0 0,0 0.0
0.0 0,0 0.0 0.0 0,0 0,0
0,0 0.0 0.0 0.0 0,0 0.0
0,0 0.0 0.0 0.0 0,0 0.0
n.n 0.0 n.n n.n n.n n.n

PVTL

GMAXC

0.1678E
0.,4229E
0.7262E
0.1066E
0.1635€
0.,1830E
0.2247E

00268SE
0.3142E
0.3616E
0.4106E
0.4611E
0.5127€

0.,450E 00
0,500E~-01
=0,450€ 00
=0,500E=-01

A A E-X-X-X-X-N-}
® o0 0 006 06000 0
AR - N-N- NN N-N-N¥-1

06
06
06
o7
(24
07
07

(24

07
07
(24
(14

vic

rv——‘..‘-.q — —r S Wy e I~ vmr g m s mma—wrams - - 4 s emmes e

]




_

LA LA X X XX XX X -N-N-J
® © ® 060 000 000 0 0 0
coecoo0ooocoOooCcOCOCOCOC

coooco0o0ocOoO0oO0O00OOCOC
® & 0 00 00 0000 0 0 0
cCoococoeOoOCOOOOOO

AL L L L L XX XXX
® © 6 0 0 000 0000 00
coocoococoo0c0c00OOOO

0.0
0,0
0.0
0.0
o'o
0.0
o.o
0,0
0,0
0.0
0,0
0.0
0,0
0,0

Cocoooco0o0ooCcoCcOOOOC
® & © 0 0 00 00000 00
cococoooooo0coOo0COOC

CL LN XXX
® © 060 000600000
occoccocococoo0coc000

LA L XXX X X XN}
e & &6 0 ° 0 0 0 00 000 0
AR N-R-N-N-N-N-X_-N-N_¥_¥_]

OCo0co0o0o0CcOOCOCOCOOOO
® & & e ©e 0 0 0 00 0 0 0 0
©ocooocooococo0c00000

0,0
0.0
0.0
0,0
0.0
o.o
0,0
0.0
0,0
0,0
0.0
0,0
0.0
0,0

o o0 o

a6

® o




PSSP L A T T

A

”(toooo

MAXIMUM STRAIN PROFILE

o o oo
WN=O0OODPNPARS VDN~

0,125€=-01
0,290E=02
0,328g~-02
0,323F=02
0,338€-02
0,310€=-02
0,282€=02
0,305€=02
0,333€-02
0,371F=02
0,431E~02
0,520€-02
0,620E~02

SURFACE VELOCITY

MAXs

0,3703E 02 AT K= 4“8
MINs <0,8119E 0] AT K= 88

0,927€E=02
=0,488E-02

0,582E
0.173€E
0.297€
0.347E
0,235E
0.1]13€E
=0,127€
«0,690E
=0,275€E
0.228E
06,274E

0l
02
02
02
02
02
01
01
0l
01
0l

0.383E=-01

=0,256E
«0,815E
04 144E
0.1S3E
®0,644E
«0,139E

0l
00
01
0l
00
01

=0,134E=02

0,108E
0,430E
=0,876E
=0,568E
0,453E
0,586E
=0.,177€

0]
00
00
00
00
00
00

0.114E=01
=0,4726-01

0,687E
0,18SE
0,309€
0,336E
0,223€
0,101€
«0,256E
«0,648F
«0,229€
0,278E
0,2S2E
«0,328€
«0,263E
«0,582€
0,160E
0,137€
«0,793€
©0,134F
0,221€
0,109€
0,293E
=0,900E
w0,487F
0,54SE
0,S31E
«0,263E

SURFACE ACCELERATION

MAXs

0,946E-03
«0,418E-02

n,va

0,1423E 00
MIN® «0,1401E 00

0l
02
02
02
02
02
01
01
0l
01
01
00
01
00
0l
0l
00
0l
00
01
00
00
00
00
00
00

AT
AT

0,216€-03

=0,432E~

02

0,115€E=01
*0,243E~01]

04795€
0.198€
0.322€E
0,32SE
0.211E
0.881E
*0,392E
*0.612€
«0,181E
04326E
04229€
«0,6R88E
=0,265E
=0,356F
0.172€
0,116E
=0,933E
=0,126E
0,428F
0.108E
0,152€
«0,898E
=0,396F
0,633E
0.,472E
=04340E

K= Lo
Ks 84

01
02
02
02
02
0l
01
0l
01
01
01
00
0l
00
0l
01
00
0l
00
0l
00
00
00
00
00
00

0.127E~04
0.234E-02

0.,802€E=02
0.147€ 00
0.907€ 01
0,210 02
0.336F 02
0.315€ 02
0,199€ 02
0.,756E€ 01
«0,530€ 01
«0,577E 01
«0,129€ 0]
0,364E 01
0,207¢€ 01
«0,103€ 01
«0,260€ 01
=0,129€ 00
0.181€ 01
0.,907€ 00
=0,106E 0]}
=0.,116€ 0]
0,601€ 00
0.,106E 01
0,87S5€E~02
=0,886C 00
=0.,292€ 00
0.712€E 00
0.403E 00
=0.407¢ 00

=0.,357€-0)
0.,17S€-01

Va0

0.,271€E=02
0,529€ 00
0,102 02
0.222€ 02
0.350€ 02
0,304F 02
0,187€ 02
0,629€ 01
«0,655€ 01
«0,540€ 01
«0,745€ 00
0,387€ 01
0,184E 01
=0,136€ 01
=0,246E 01
0,103€ 00
0.187€ 01
0.623€ 00
«0,118€ 01
=0,104€ 01
0,733€ 00
0,102 01
«0,135€ 00
=0,870€ 00
«0,180€ 00
0,770€ 00
0.327F 00
«0,464E 00

=0.,541€-03
0,390€-01

0,199E~02
0.114E 01
0.114E 02
0,235€ 02
0.362E 02
0.293€E 02
0.175€ 02
0,502€E 01
=0,7S1E 01
=0.,498E 01
=0,194E 00
0,391€ 01
0.,159E 01
«0.,166E 01
*0,224€ 01
04339E 00
0.189€E 01
0.,341€ 00
=0.128€ 01
*0,907€ 00
0,831€ 00
0,960€ 00
=0.,281E 00
=0,849E 00
*0,646E=0]
0.798E 00
0.246E 00
=0.513E 00

=0,T41E~04
0.619€-01

04124€-01
0.193€ o1
0.125€E 02
0,247E 02
04369€ 02
0.282€ 02
0,163E 02
0,374E 01
=0,804E 01
«0,453E 01
0,338E 00
0.379E 01
0.133€ 01
«0.192€ 01
«0,196€ 01
0.579€E 00
0.187€ 01
0,854E=01
=0.135€ 01
«0,758E 00
0,904E 00
0.881E 00
=0,431E 00
=0,817€ 00
0,489€=01
0,792E 00
0.164E 00
=0,556E 00

0.106E=02
0,809€E~-01

0,321€=01

0,284€
0,137€
0,260E
0,370€
0,270E
0,150€
0,246E
«0,812€
=0,408E
0,837€
0,3SSE
0,105€
«0,214E
=0,165E
0,818€
0,182€
«0,134E
=0,161E
«0,597€
0,965E
0,785E
«0,580€
=0,770€
0,158€
0,756€E

0,824E<-01

=0,593E

00

0,202€-02
0,931€E-01

Vo

nn

0,667€E=0]
0,381€ 01
0.149€ 02
0,272E 02
0.366E 02
0,258E 02
0.,138E 02
0,121E 01
«0,784E 01
=0,363€ 01
0,131€E o1
0,327€ 01
0,740E 00
«0,232€ 01
«0,135€ 01
0.105€ 01
0,17S€E 01
=0,322€ 00
«0,143E 01
=0,419€ 00
0,102 01
0,677€ 00
«0,713¢€ 00
«0,710€ 00
0,260€ 00
0,702 00
«0,175€=02
=0,622€E 00

0.148E~02
0.991€E~0])

n oV pn

0.361€~01

0.481E
0.161E
0,28SE
0.357€
04247€
0,126E

0l
02
02
02
02
02

«0,293E-01

‘®04739E

=0,319€
0.,178E
0.299€
0,399€
®0,246E
«0,107€
0,126E
04165€
*0,489€
®0,142F
=0,219¢
0.106F
0,558€
©0,815€
«0,642€
0,359€
0,643E

01
01
01
01
00
01
o1,
0l
01
00
01
00
01
00
00
00
00
00

«0,889€~01

«04639E

00

=0,108E-02
0,102€ 00

N 127F nn

- —— —

|

L7 N

-

R Y T U —.

vo—— g oz ¢

——— i -

e ——— gy




8Y

w

c ¢ 0 0o o o o o o oiio o D 99

c ¢ ¢C

C

00104E
04123
0,123€
«0,109E
-O.IZOE
«0,127€E
«0.127€

00
00
00
00
00
00
00

0.492€=01
0,451E~01
0,502€E=01
«0,256E=01
=0,368E=01
«0,109€E=01
0,257€=01
0,188E=-01
«0,123E=01
*0e159E=01
04318E=02
0,222€E=01
0.252E=02
«0,131€E-01
«0,624E=02
0,754E=02
00966E=02
«0,578E=02
=0,902E~02

OUTPUT =
MAXs

0,107E
0,124E
0,125E
=0,113E
«0,121€
«0,127€
«0,132€

00
00
00
00
00
00
00

0,430E-01]
0,465€6=-01
0,517€=01
«0,234E=01
-003755‘01
«0,716E=02
0,238E=01
0,157E-01
«0,163E-01
«0,151E=01
0,544E=02
0,227€=01
0,896E=03
«0,139€=01
«0,237€-02
0,8286=02
0,940E-02
©0,564E=02
«0,870E-02

8 J10PSs

0,2992E=02 AT
MINs «0,1669E=02 AT

04174E=05S
0,139€-03
0.105€=02
0.251E=-02
0,224E=02
0,407E-03
«0,161E-02
«0,156E-02
=0,132€-02
=0,928€=03

=0 ,754E~

03

«0,721E-03
«0,866E~03
«0,930E-03
«0,864E-0)
«0,777E-03
.00795E'°3
«0,872E=03
«0,8R8E=03
«0,836E-0)
©0,799€=03
«0,832€=-03
=0,870E=03
«0,858E=03
«0,822€~03
«0,819€-03
=0,850E~03

0,249€E~0S

0,198E=-03

0,118€=02

0,269€E~-02

0,208E-02

0,197€-03
«0,166E-02
«0,154E=02
=0,129€=02
«0,906F=03
«0,738E-03
=0,735€=03
«0,881F=03
«0,929£=03
«0,852E-03
«0,773E-03
«0,800€-03
«0,877E=03
-O-EBBE-OJ
=0,830€-03
«0,800€~03
«0,837E-0)
«0,872€-0)
«=0,854E=03
«0,820E=-0)
«0,8226-03
«0,8526-03

0,110€
0.125€
0.133€
=0.109€E
«0,121€E
«0,128E
«0,139E

00
00
00
00
00
00
00

0.369€-01
04493E-01
0,488E=01
=0,226E=0]
=0,36BE=01
«0,189€-02
0.231€~-01
0,126E=01
=0,214E=01
=0,143E=01
04769E=02
0.211€-01
«0,671E-03
=0,144E=0]
00165€-03
0,936€-02
0.899€E=02
©0,607€E-02
«0,790E=02

Ks 35S
Kes 63

04237E=0S

0.,265€=03

0.131E=02

0.284E=02

0,193€~02
«0,129E-04
«0,167E=02
«0,152€-02
«0,125F=02
=0,888F=03
«0.719E=03
=0,750E-03
=0,896E-03
=0,927€-03
=0,841E-0)
«0,770E-03
=0,806€-03
«0,882E-03
«0,880E=03
=0,824€-03
=0,801E-03
«0,842E-03
=-0,873E=-03
=0,850E~03
«0,818E~-03
=0,825E€=0)
«0,855€-03

0,114E
0,12SE
04142E
«0,106E
-O.lZZE
=0,128E
«0,140E

0,354E=01
0,528E-01

0,391E~

=0,230E=01
=0,353E-01
0,544€=02
0,232€=01
0,942€=02
«0,262€E-01
«0,132€=01
0,100E=01
0,177€=01
«0,227€E=02
«0,146E-01
0,124E=02
0.106E=-01
0,798€=02
«0,695€=02
«0,685€-02

04101€E=05
0.339€-03
0,145€=02
0,295€=02
0,179€=02
=0,225€-03
=0,165€=02
®0,149E=02
«0,122E-02
«0,867€=03
=0,703€-03
=0,764E=03
©0,908€=03

»0,925€=03

«0,831€=03
«04769E=03
«0,8)3€-0)
«0,886E=03
«0,874E=03
«0,818E-03
=0,803E=03

«0,846E~

0l

«0,873E~-03
«0,846E-03
=0,817€-03
=0,82RE=-03
«0,ASTE=-03

0.116E 00
0.126E 00
0,141E 00
=0,108€ 00
=0,123€ 00
=0,129€ 00
=0,128€ 00
0,384E=01
0,556E-01
0.231E-01
«0,238€-01
«0,332€~01
0,142€=01
0,236€=01
0,595F=02
«0,289€=-01
=0,118€-01
O.lZZE-Ol
0,135€=-01
0,409€-02
«0,146E-01
0.158€=02
o.‘l“:'ol
0,596E=02
«0,779€=02
«0,583e~02

0 ,64TE=06
0,421€E-03
0.,159€E=02
0.,299€~02
0,164€E=02

e0,4k1E=0]

=0,163£-02

.00“15'02

«0,119€-02

«0,839€=-03

«0,694€E=03

«0,779€~0)

«0,917€-03

«0,922€-03

«0,821€-03

«0,771€E-03

«0,822€-03

«0,889€-01

«0,869€-03

«0,812F=03

«0,805€~-03

«0,850F=03

=0,873E-03

«0,842E-0]

«0,816E=0]

«0,831E~0]

«0,858€6-03

0.,118E 00
0,127€E 00
0,120€ 00
«0.,112E 00
=0,124E 00
«0,130€ 00
«0,979E-01
0.#266-01
0.562E-01
0,42SE=-02
=0,248E-01
«0,304E=-01
0,226E-01
0.241€E-01
0,208E=-02
=0,288E~01
=0,101E~01
0,139€E-01
0,991€E-02
=0,613E~02
*=0,149E-01
0,214E-02
0,118E-01
0,289E=-02
=0,825€~02
«0,500E-02

«0,461E=07
0.510€-03
04173E-02
0,297€E~02
0,167TE-02

®0,664E-03

©0,161E-02
©0e144LE-02
=0,115€~02
=0,810€E-03

«0,690E-03

«0,793E-03

©0,923E-03

=0,917E-03

«0,812E-03

«0,773E-03

=0,831€-03

«0,891E~03

«0,864E-03

«0,808E-03

«0,809€~03

«0,854E=0]

«0,871€=03

=0.838E-03

«0,815€~03

=0,834E=0]

-0.859(-03

0,120€ 00
0,129€E 00
0,747E=01
=0,116E 00
«0,125€ 00
=0.,131E 00
«0,542E=01
0.456E=-01
005“35'0‘
«0,127E-01
-0.26“E-0l
.00267E.°‘
0,287€E=01
0,245€=01
=0,182E-02
©0,261E-01
«0,790E-02
0,152€=01
0,7S3E=02
=0,811E=02
=0,153E=-01
0.329€=02
04116E-01
«0,637E-03
«0.834E-02
=0,435€-02

0,64BE=0S
0,605€-03
0.188E=02
0.289€E-02
0,127€=02
«0,893E~-03
=0.161E-02

w0e142E=02

«0,111E=02
«0,788E=03
«0,691E-03
«0,807€E-03
=0,926E=03
«0,909€E=03
«0,803E-03
«0,776E=03
«0,840E-03
«0,892€=03
«0,858F=03
«0,804E-03
«0,812€-0)
«0.,857€E=03
«0,869E=-0)
«0,833E-03
«0,815€-03
«0,837E-03
«0,860E-03

0,121€ 00
0,129€ 00
0,149€-01
«0,118E 00
«0,126E 00
=0,130€ 00
«0,799€=-02
0,b64E<01
0,509€-01
«0,2641€E-01
=0,288E-01
=0,224E=0)
0,314E=01
0,244E=-01
=0,511E-02
=0,226E-01
=0,516E-02
0,165€=01
0,620E-02
«0,977E=02
«0,152€-01
0,480E-02
0,111E~01
«0,369E=-02
=0,838E-02
=0,375€E=02

0,224E=04
0,708E=03
0.202€=02
0,276€-02
0,106E=02
«0,112E=02
©0,160E=02
«0,1640E=02
©0,106E=02
«0, T75E=03
«0.695E=03
«0,821€=03
«0,928E=03

‘»0,900E=01

«0,796E=03
«0,780E=03
«0,849E=03
«0,893E=03
«0,853E-03
«0,802€-03
«0,817€-03
=0,861E-03
«0,867E-03
«0,830€=03
«0,815€-03
«0,840E=03
«0,860E=03

0,122€E 00
0.,128€ 00
.0.‘“OE-°‘
«0,119€ 00
«0,126€ 00
«0,128E 00
0,281E=01
0,6458£-01
0.,483E=01
-0.2875-01
«0,318E-01
«0,181E=01
0.309€-01
0,234€E-01
'0.156['02
=0,191€=01
«0,217€=02
0,182€=01
0,521€E=02
«0,110€E=01
=0,136E=01
0,610€E=02
0,105€=01
«0,551E~02
«0,858E=02
«0,296E=02

0,499E=04
0.817€-03
0,217€E=02
0.260E~02
0,837€-03

-®0,133E~02
*0,159E-02

«0,138E=02
«0,101€-02
©0,770E-03
«0,701E-03
«0,835€=03
«0,929€=03

‘=0 ,888E~03

«0,789€=03
«0,785E=03
«0,858€E=03
«0,892€-03
*0,847E-03
«0,800€-03
«0,821€-03
«0,864F=03
«0,864E-03
=0,826E-03
«0,816E=03
=0,844LE~0]
=0,860E=03

0,123€E 00
0.,125€E 00
=0,874E=01
«0,119€ 00
«0,127€E 00
«0.,126E 00
0,46TE=01
0,450€=01
0,482€=-01
=0,282€E-01
=0 ,348E=01

0 143E=01

0,284E=0]
0,215€=01
«0,960€E-02
«0,170E=01
0,681E-03
0,204E=0])
0,402E-02
=0,121€E-0)
«0,104E=0]
0,693E~-02
OolooE-Ol
=0,601€E-02
«0,890E~02
-0.173E-02

0.892E=04
0.932E-03
0.234E=02
0.2642E-02
0,619€-03

‘»04149€E=02

=0,158E=02
©0,135€=02
«0,963E=0)
«0,765€£-03
«0,710€=03
«0,850E-0]
«0,930E-03
«0,876E=03
«0,783E~0)
'007095‘03
«0,865€-03
«0,891€-03
0,842E=0)
'007995’03
«0,827€=0)
©0,86T7€E-0]
«0,861€~03
«0,824E=0)
«0,817E-03
«0,847E=~0)
«0,859€=03
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*0,859E-03

OUTPUT =~

MAX®
MIN=

0+984E
0,102€
0,293E
04352€
«0,436E
=0,263E
=0,336E
«0,226E
«0,858E
04564E
0,965E
0.,807E
«0,330€E
«0,730E
«0,126E
0.547E
0.360E
«0,304E
«0,420E
0.639E
0.,370E
0,5S8E
«0,276E
'0.152[
0.,177€
00194E
«0,950E
«0,180E

OUTPUT =

MAX®
MIN=

=0,858€=03

8 10PSs

0,3617E 06 AT
=0,3363E 06 AT

03
06
06
06
0S
06
06
06
0S
0s
0S
0S
0S
0S
0S
0S
0S
0S
0S
04
0s
04
0S
0S
0S
0s
06
0s

0.150€
0.132€
0,301E
0.,361E
«0,858E
=0,274E
=0,330E
=0,212€
*0,695E
0,626E
0,101E
0,680E
«0,432€
«0,722€E
«0,265E
0,578E
0,308E
=0,347€
=0,382€E
0,11S€
0.J64E
0,967€
«0,293E
=0,117€
0,192€
0,168E
=0,121€
=0,173€

04
06
06
06
0S
06
06
06
0s
0s
06
0s
0S
0s
04
0S
0s
0S
0S
0S
0s
03
0S
0S
0s
0S
0S
0S

8 10PSs

0,3341E 02 AY
«0,4331E 01 AT

0.296E=01

0,269E
04146E
0,288E
042SSE
0.136E
0,828E
«0,167E
«04326E
«0,402€E
=0¢154E
0.134E
0,209E

=0,7S4E=01

=0, 145E

0}

«0.796E 00

0,435€-01

0,369E
0.159E
0,305E
0.,239€
0,124E
=0,181E
«0,189¢€
=0,344E
«0,393€
«0,124E
0.147€
0,202€
«0,302E
«0,146E
«0,620€

0l
02
02

=0,857€-03

2

Ks 33
Ks 61

0,)03E
0,160€
0+309€
04362€
«0,116€
=0,284E
*0.,317€
«0,197€
«0,530€
"04671E
0.,10SE
0,554E
=0.,525€
=0,708E
0,648E
0.596E
0.2S0E
«0,384E
=0,336E
0.167E
0,351E
«0,321E
«0,304F
«0),804E
0.206E
0.139€
=04 144E
«0,163€

3

Ke kL3
Ka 1}

0h
06
06
06
06
06
06
06
0S
0S
06
0S

05
04
0S
0S
0s

0S
0S
04
0S
04
05
(1]
0s
0S

04369E-01

0.4T4E
0.173€
0,320€
0.226F
0.111E
=0,78SE
«0.,211E
*0.358E
=0,386E
=0,885E
0.159€
0,189€E
=0,521€E
=0,146E
=0.421E

Ny

0l
02
02
02
02
00
01l
01
01
00
01
01
00
01
00

=0,856E~-03

=0,628€ 03
0,184E 06
0,317€ 06
0,349€ 06

=0.138E 06

=0,293F 06

=0.,301€E 06

=0,182€ 06

=0,383€E 05
0,723E 0S5
0,109€ 06
0,432€ 0S5

=0,600€E 0S

=0,686€ 0S5
0,149€E 0S
0,600€ 0S
0.,185€ 0S
=0,413€E 0S5

«0,286E 0S
0.218€E 0S
0.332€ 0S

«0,699€ 04

=0,306€ 0S5

«0,430E 04
0,218E 0S
0,110€ 0S

=0,162€ 05

«0,149€ 0S

0,333E=-02
0,5S84E 01
0,187€ 02
0,330€ 02
0,216E 02
0,984E 01}
=0,101€ 01
«0,229€ 01
«0,373€ 01
=0,374F 01
=0.508€E 00
0,170€ 01
0.171€E 01
=0,729€ 00
=0,145€ 01
=0,205€ 00

LA B AR ]

=0,854E-0]

.09232E
0,206E
0,J24E
0,318€

«0,1S7€

=04300€

=0,288E

-0.166(

.00256E
0,788E
0,112€
0.315€

*0,656E

«0,652E
0,226E
0.5S88E
0.113€

=0,436E

«0.,235€
0,264E
0,307€

-0.!055

=0,299€E

«0,444E
0,228E
0,800€

*0.17SE

=0,131€

«0,341E-01

0.699E
0.201€
0,334E
0.,207€
0.899F
=0,101E
=0,240€
«0,390E
=0,3S1E
«0,14SE
0.182€
0¢149F
=0,922F
-0.16]E

01
02
02
02
01
ol
0l

01

0,138E=-01

N 11RF

nm

=0,852E~0)

=0+144E 04
0,225€E 06
0,330E 06
0,270E 06

«0.176E 06

=0,307€E 06

=0,278E 06

=0,150E 06

=0,135E 05
0.853E 0S
0.113E 06
0,203E 05

=0.692E 05

«0,602E 0S
0,295€ 0S
0.564E 0S5
0+345E 06

=0,452E 0S

=0,185€E 05
04303E 05
0.276E 0S

=0.139€E 05

=0,284E 05
0.347€E 04
0,236E 0S5
0.5S05E 04

=0.183E 0S5

=0.109E 0S5

=0.,181E-01
0.817E 01
0.21S€E 02
0,331E 02
0.,199€ 02
0.737€ 01
=0,961E 00
*0,245€E 01
=0,410€E 01
«0,315€ 01
0,18S5€ 00
0,192€ 01
0.124E 01
=0.109€ 01
=0.136E 01
0.224E 00

NV TF 0

«0,849E=0)

0,51SE
0,242E
06334E
0,209E
«0.,197€
=0,313E
=0,270€E
«0,136E
=0,147€
0,899€
0,112E
0.939E
«0,714E
=0,532€
0,358E
0.532€
«0,460E
«0,462E
=0,135E
0.333E
0,241€E
«0,170E
=0,264E
0.726E
0,239€E
0,209€
=04 186E
=0,829€

0.127€
0.939€
0.229€
0.321E
0,189E
0,616E
«=0,992€
«0,250E
=0,426E
«0,273E
0,480E
0.201E
0.963E
=0,12?€
=0.128E
0.415E

nN.1V14F

04
06
06
06
06
06
06
06

0S
06
064
0S
0S
0S
0S
064
0S
0S
0s
0S
0S
0S
04

06

0S
06

n

=0,846E-0)

0,197
0,258€
0,336€
0,142€
«0,218E
«0,321E
«0,262€
«0,124€
0,1S7€
0,919€
0,108€
«0,125€
«0,725€
«0,443F
0,613F
0,494E
«0,123€
«0,466E
«0,862€
0,353€
0,200€
«0,200€
«0,241€
0,107€
0,237€
«0,884F
«0,187€
«0,549€

0,666E
0,106E
0,263€
0,308E
0,177€
0,489€
«0,111€
©0,261F
«0,633E
«0,23SE
0,74SE
0,20AE
0,68SE
-0,132€
«0,119€
0,S80E

n.109F

n

«0,843E=03

0,423€
0,271€E
0,338E
0,740E
-0 .237[
=0,329€
«0,253€
=0,113€
0,320E
0,925E
0,102€
=0,118€
=0,731E
«0,341E
0,462E
0,4S3€E
«0,193€
=0,461E
«0,368E
0,36SE
0,154€E
«0,228E
=0,214E
0,13S€E
0,230€
-0.383!
*0,186E
00. 267TE

0,102€
0.119€
0,257€
0,291E
0,163E
0,353€
«0,129E
«0,280E
=0,428E
«0,205€
0,979E
0,212€
0,416E
=0,138E
=0,108E
0,721E

0,10

01

=0,841E-0)

0,708E
0,283E
0¢344E
0,106E
.0.2S|E
=0,336E
«0,240€E
=0,100E
0,463E
0.936E
0,923€E
«04,224E
=0,733€E
«0,232€
0,507€E
0,409E
«0,253€E
=0, 44TE
0.132€
0.370E
0.10S€
=0,2513€
=0, ]184F
0.,158E
0,215€
©0,672€
®0,184E
0,262

0.178€
0.132E
0,271E
0,274E
0,150€
0.,213E
=0,147E
*=0,304E
«0,416E
«0,180E
0.118E
0,213€
0,163E
=0,142E
®0,947E
0,841E

0.957€

0S
06
06
05
06
06
06
06

0S
0S
0S

05
0s
0S5
0S5
0S
0k
0s
0S
0S
0S
05
0S

00

!
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C ¢ CaC

C

0,944E 00
0.,882E 00

=0,342E
«0,892E

=0,548E=01

0.,7S1E
0.256E
«0,467E
-0‘393E
0,286E
004364E
*=0,115€

00
00
00
00
00
00
00

0,103€
0,800E
=0,4B6E
=0,849E

01
00
00
00

0,452€E=01

0,7S9€
0.163E
«0,510E
«0,329€E
0,326E
0,408E
=0,172€

00
00
00
00
00
00
00

0,110E
0.707E
=0,615E

‘=0, 789E

0+ 146E
0.T746E

01
00
00
00
00
00

0,729€-01

«0,546E
=0.262E
0,361E
04369E
=0.226E

00
00
00
00
00

0,115€
0,601E
=0,722€E
=0,712€E
0,245E
0,717€

01
00
00
00
00
00

=0,109€=-01

«0,S7SE
=0,193E
0,393E
0,318E
=0,272€

00
00
00
00
00

0.118€ 0}
0.486F 00
«0,804E 00
=0,623F 00
0,340 00
0.677€ 00
«0,882F=01
=0,595¢ 00
«0,118€ 00
0,420€E 00
0,256€ 00
=0,308€ 00

0.117€
0.364E
=0,862E
=0,528E
0,432E
0.629E
=0.161E
=0,602E

01
00
00
00
00
00
00
00

«0,393E-01

0,440E
0,190E
=0+334E

00
00
00

0.114E
0.235€
«0,899E
«0.432E
0,519€
0.572€
«0,230E
=0,590E

01
00
00
00
00
00
00
00

0,403€E~01

0,452€E
0,125€E
«0,351€E

0,109€

01

0,997€-01

*0,919€
«0,339E
0,599€
0,507E
=0,297€
=0,560E
0,116E
0,4STE

00
00
00
00
00
00
00
00

0,620€E-01

=0,361E

0.103E

01

«0.432€E-01

=0,925€
=0,246E
0,668E
0.,431E

=0,360E

=0,S13E
0.,182€
0,456E

00
00
00
00
00
00
00
00

0,20S€=-02

=0,365E

00

0.957€ 00
=0.192€ 00
=0,916E 00
«0,152E 00

0.720€ 00

0,347€ 00
=0,417€ 00
«0,456E 00

0,239€ 00

0,4L4BE 00
=0,567€E=01
=04,366E 00
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