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FOREWORD

This report was prepared by UNIDEV, INC. for the
' George C. Marshall Space Flight Center, National Aero-
nautics and Space Administration, under Contract NAS8-21418
entitled "Wind Induced Oscillation of the Saturn V Vehicle
Caused by Realistic Ground Winds." The work was conducted
under the technical direction of the Aero-Astrodynamics
Laboratory, with Mr. G. A. Wilhold acting as technical
monitor.

The study was executed by the Solid and Fluid
Mechanics Department, directed by Dr. L. L. Fontenot.
Mr. T. Coffin served as Principal Investigator. Computer
Program development was performed by Mr. T. S. Chandler.

This document deals with the computational
aspects of the "Ground Winds" problem. Theoretical con-

siderations are presented in reference /1/.
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ABSTRACT
This document describes a Digital Computer Pro-
gram developed to estimate Saturn V reéponse to pre-launch
wind conditions at Cape Kennedy. The program computes
displacement and bending moment statistics as a function
of parameters defining the atmospheric environment. A
sample problem is provided to illustrate utilization of

the program.
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INTRODUCTION

An analysis of space vehicle response to pre-
launch winds at Cape Kennedy is presenfed in /1/. The
vehicle is assumed to be axisymmetric and supported
symmetrically. The equations of motion are derived
based on simple "strip theory." The aerodynamic forcing
function is assumed representative of a non-homogeneous,
stationary normal process. Generalized harmonic analysis
is applied to obtain response statistics. Lift and drag
response are computed separately.‘ Joint statistics are
then computed to obtain an estimate of the probability
density and cumulative distribution of resultant (i.e.,
vector sum) displacement and bending moment.

This document describes utilization of the com-
puter program resulting from the analysis. A sample
problem is included to illﬁstrate application of the

program.



SECTION 1
SUMMARY OF SIMULATED EQUATIONS
An analysis of Saturn V respoﬁse to‘pre—launch
wind conditions is documented in reference /1/. The
equations programmed for computer simulation are sum-

marized in this section.

1.1 NOTATION
X Coordinate indicating position along vehicle

length (identical with station no.).

vy Displacement coordinate in the drag direction
(parallel to mean wind vector).

g Displacement coordinate in the 1lift direction.

v Displacement mode vector.

Ho Bending moment mode vector.

Mn Generalized mass.

B ngeralized structural damping ratio, assuming
viscous modal damping.

2N Undamped natural frequency.

D Mean diameter of discretized vehicle model.

o Density of atmosphere.

Cd Drag coefficient.

R Reynolds no., based on local mean wind speed and

vehicle diameter.
v Mean wind speed.

A Peak reference wind speed at the 18.3 meter
level from grade.

k Empirical statistic defining the wind speed
profile at Cape Kennedy.
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f(r)

F(r)

Frequency.

Cross spectral density of wind turbulence in
drag and 1ift directions, respectively.

Mean drag displacement and bending moment,
respectively.

Mean-square density spectrum of drag displace-
ment and bending moment, respectively.

Variance of drag displacement and bending
moment, respectively.

Variance of 1ift displacement and bending
moment, respectively.

Maximum absolute displacement and bending
moment, respectively, associated with joint
occurrence of 30 response.

Absolute (resultant) displacement or bending
moment, as indicated.

Probability density of absolute displacement
or bending moment, as indicated.

Cumulative distribution of absolute displace-
ment or bending moment, as indicated.

A number of the above quantities are not specified, but

implied, since highly redundant equations for displacement

and bending moment statistics are not repeated. Coding

terminology for required input is defined in the section

on computer program utilization.

1.2

=

n

y(x) = E

8m vnMn

DRAG RESPONSE

Mean drag displacement is computed by

A C . (x)D(x)T?
q(x x)V (x)wn(x)dx (1)
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where

0.025%x + 28.96.k

T(x) = 39.374,( e ) 1+
8.3 (0.283 - 0.435 e 0+28x)) -1
( . )
0. 075% + 28.96
1.98 - 1.887 e 0+2hs (1-A)
and
1.0 JR(x)<2.8 x 10°
3.155(5.7624-1og, (R(x)),2.8 x 10°<R(x)<5 x 10°
C.(x) = '
d 0.514(log, (R(x)-5.3099),5 x 10°<R(x)<3 x 10°
0.6 ,R(x)>3 x 10° (1-B)

Mean drag bending moment is defined by a similar expression:

pun(x) 9
y(x) = E ——— Cd(X)D(x)V (x)wn(x)dx (2)
n

8 vnMn )

=i

The variance of drag displacement is estimated by

oo

0(x) = / by (X3v)dY (3)

0
where
gy (X339) = z :pzwicxi> {EUnzvi(Mn+ i /Dz(x)wi(x)dx)lz

n L
M
(-2 ¢ (D ) (8 +
Yn M+ EB'JfD ()¥. (x)dx n
L
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4 /Cd(x)D(x)V(x)wi(x)dx)z c{-—>21

T™v M n
2

nn

X /f {Cd(xl)Cd(.x2)D(xl)D(xz)V(xl)V(xz)
L

+ (Y D(xID(x >>2:
[ 1 2

ny (xl,x2;v)wn(xl)wn(x2)dxldx2 (3-A)

The cross spectral density of wind turbulence is defined in

references /2,3/. In the notation of these references:
3

@yy(xl,xz;v) = 1.55 x 10 S(hl,hz;v)

with

h, = 0.025x. + 28.96 (3-B)
1 1

Now the (real part of) cross spectral density is:

~0.3465 %%———
0.5

S(hl,hzg\)) = vs(hl;ﬂs(hz;v) e cos(2nyaf)
(3-C)
with
vh vh
e = |2
W(h2) W(hl)
Af, ¢ = 0.036



0.7 , 12 2$1oo
‘Y =4
h.+h
0'3 b} 12 2>100
and
1g.3. (0.283 - 0.435 e™0:2h4) ) -1
(7—=) )
W(h) = A*(-]T}gl—-g-)k 1 + h —
' 1.98 - 1.887 e U+%Ms
(3-D)

The local spectral density function required is represented

by
8.uC.f/f
#UeC /T
Sthiv) = C..5/3C (3-E)
v(1 + 1.5C,(£/f )~2) 2
m
where
f = —\)h
W(h)
C
- h y
£ = C3<185§)
. n S5
B = (1g73)

uy = Cg W(18.3)

C, = 6.198
C, = 0.845
Cy = 0.03
c, = 1.00
Cg = - 0.63
Cg = -0886



The variance of drag bending moment is similarly

computed:
62 = ¢, (v)dv (%)
ym ym

0

Computation of ¢ym is identified to that for ¢y’ with

wi(xi) outside the brackets in (3-A) replaced by ui(xi).

1.3 LIFT RESPONSE

The variance of 1lift displacement is calculated

in the same manner as (3) with

L, (Xi3v) = z : pzwi(xi) {[anvi(Mn+ gﬁfD2<x>¢§(x)dx>Jz

¢
n %
M
[A-C5% + ¢ L ) (B +
o Myt E—Q/D7<x>wfl<x>dx n
) 2 2 L
“"_“—p ¥l \
+ /' C4CIDGITxIY. (x)dx)© (3-) ]}
nn n
)
l 7 —
X /f{Cd(xl)Cd(x2)D(xl)D(x2)V(xl)V(x2)+%(V"D(X1)D(X2));2}
L
@5 (X7s%o3VIY (x9)¥(x,)dx,dx,] , (5)

and the following constants defining the cross spectral
density of turbulence in the 1lift direction:

AfO.S = 0.045



h, +h
1.4, —=5—=¢100

v +
0.5 , h12h2>100

c, = 3.954

C, = 0.512

c, = 0.1

c, = 0.58

C, = 0.35

C, = 0.0886

The variance of 1lift bending moment is computed similar to
displacement, with ui(xi) inserted in (5) in place of

wi(xi), outside the brackets only.

1.4 RESULTANT RESPONSE

Maximum absolute displacement associated with con-
current 30 lift and drag response at a given location is

computed by

( — -
D2 1/2 ID |0
g, g + —7X—7 ) s <l, and o_>o0¢
o_-o 3(c°-0")
z 'y z
[[D]] =<
(Iﬁ§|+3oy), otherwise (6)

Maximum absolute bending moment associated with
concurrent 3¢ lift and drag response at a given location
is obtained by (6) with the substitution

D M
y y
o =0
ym
o _—=0
z  zm



The probability density of absoclute (resultant)

displacement at a given vehicle location is defined by

27
- _r -Q
f(r) = VET R / e de N r>0
7o (7)
= 0 s r<0

where

21 (rcose—ﬁ')2 (rsinel)2
Q=35 {— | —
2 o o]
y z

Integration of (7) yields the cumulative distribution of

absolute displacement:
r

F(r) = /f(r')dr' - (8)

0
Equations (7) and (8) are used to define the same statistics
associated with absolute bending moment with the substitution
D —~M
y y

g _—+»0

y ym

G —»J
A zm

It should be noted that (7) and (8) represent conditional
density and distribution functions, respectively, based on
the assumed values taken on by meteorological constants.
In the following sections, organization and
implementation of the computer program developed to solve

the above equations are described.



SECTION 2
PROGRAM DESCRIPTION

Derivation of the equations™leading to the com-
puter program described herein is documented in reference
/1/. The wind turbulence experienced by the vehicle is
assumed representative of an inhomogeneous, stationary
normal process. In the computation of joint response
statistics, 1ift and drag components are assumed inde-
pendent.

The numerical integrations are carried out by
application of Simpson's method and in some cases by the
trapezoidal rule. The program offers the user several
options. By setting a flag card, analysis of drag response,
lift response, or both, including combined response, may
be obtained. Stacking of runs is provided for, permitting
a series of analyses to be performed with variation of
any combination of input parameters.

Printout includes a definition and listing of
input terms and computed results. Results are also written
on tape and processed by the SC-4020 plotter. The program
was written and checked out on the UNIVAC 1108, Exec. 8

system.



SECTION 3
PROGRAM UTILIZATION

3.1 GENERAL PROGRAM ORGANIZATION

Organization of the computer program, input data
and case stacking scheme is illustrated schematically as

follows:

Control Cards

Input characters to be used as an identifying
title (use columns 7-72)

{Main Program and Subroutine

CASE DATA

Second
Column

$NAM1

IFLAG=3

(Complete set of input data - first case)

$

$NAM1

(Load only parameters to be changed for second case)

$

$NAM1
IFLAG=0
$

} Stops Program

{Control Cards

In the above iterative scheme any number of parameters may
be varied for each case. As explained in Section 3.2.1

"IFLAG=3" requests an analysis in lift and drag directions

10



and the computation of resultant (joint) response statistics.
A description of the coding format for a sample problem is

provided in Section 3.2.4,

3.2 DESCRIPTION OF INPUT

Three sets of input data are required which define
general program instructions, meteorological parameters and
structural dynamic characteristics. The program is designed
to read input in Namelist format. Therefore, the exact allo-
cation of all spaces on a coding form is not required.
Definition of constants must be separated by a comma and
the elements of arrays must be separated by commas. Data
should be entered beginning with column two of each line on

the coding form, i.e., column one must be left blank.

3.2.1 General Instructions

The instructions define general requirements of
the problem to be solved. All units are in the pound-inch-
second system.

=0 Stops program after last case

1 Compute only drag response

IFLAG
= 2 Compute only lift response
= 3 Compute drag, lift and resultant response
NIPD Number of vehicle locations for which resultant
displacement statistics are to be computed (zero
unless IFLAG=3).
IPTD Station number (in hundreds) of locations at

which resultant displacement statistics are to
be computed (zero unless IFLAG=3).

11



NIPM Number of vehicle locations for which resultant
moment statistics are to be computed (zero
unless IFLAG=3),

- IPTM Station number (in hundreds) of locations at
which resultant moment statistics are to be
computed (zero unless IFLAG=3).

SBARD Mean 1lift displacement due to vortex shedding
from scaled wind tunnel data at points IPTD
(zero unless IFLAG=3).

SIGDS Standard deviation of 1ift displacement due to
vortex shedding from scaled wind tunnel data at
points IPTD (zero unless IFLAG=3).

SBARM Mean 1lift moment (1b.in.X10—6) due to vortex
shedding from scaled wind tunnel data at points
IPTM (zero unless IFLAG=3).

SIGMS Standard deviation of 1lift bending moment
(1b.in.X10-6) due to vortex shedding from
scaled wind tunnel data at points IPTM
(zero unless IFLAG=3).

3.2.2 Definition of Meteorological Conditions

The quasi-static and turbulent wind distribution

at Cape Kennedy is characterized by two input constants.

XLAM Peak wind speed at the 18.3 meter level
(meters/second).
XK - A constant defining the wind speed gradient.

Values of the above statistics for varying levels
of risk and exposure time are available from the M.S.F.C.

Aerospace Environment Division. See reference /4/.

3.2.3 Structural Dynamic Characteristics

The launch vehicle to be analyzed in a given
propellant loading condition is synthesized by the fol-
lowing parameters. All units are in the pound-inch-second

system.

12



N Number of structural-modes to be considered.

D Mean diameter of discretized vehicle segments.
This array must be entered in the order of
increasing vehicle station number.

XNUN Undamped natural frequencies (Hz). These must
be entered in the order of increasing mode
number.

XMN Generalized masses (lb.sec.z/in.). These must

be entered in the order of increasing mode number.

BETAN Generalized structural damping ratios. These
must be entered in the order of increasing mode
number.

PSI Displacement mode vectors (in./in.), normalized
to tip displacement.

XM Bending moment mode vectors (lELEELXIO_G),

normalized to tip displacement®™:

The constants PSI and XM obviously constitute two
dimensional arrays. PSI(i,j) represents the displacement of
element i in mode j. The same convention applies to XM.

For a given mode number the modal values must be entered

in the order of increasing segment number (station number).

3.2.4 Input Format

The coding format for a sample problem is illus-
trated by the following printout. The input represents a
series of four analyses with a fixed reference wind speed
but varying wind speed gradient. Note that no information
is entered in column 1. In repition, the input data is in
Namelist format so the exact allocation of fields for the
entry of constants is not necessary. For example, consider

the fourth row of input. These four constants may be

13



entered in any order and in any column other than the first.
These same four constants may also be entered in four
separate rows (instead of one), yielding a separate data
card for each constant. The Namelist data format was

selected to provide flexibility to the program user.

14



$NAMY

IFLAG=3

N=3

IPTM=]1,1PTD=42,NIPF=1,NIFC=1

XK=,278,XLAN=10.3

XNLN=QQZ73’QO782'10392

x~h=78606'127.52937041

BETAN=3 3,01

D=71309594.'4360913'428.'396.’8'3960'3‘708'286.81297092970’259.8'25g08,

259089247.5'217.8"82.2’1540'15“’12801’3'26.'5.

PSI(1o10=0aD 90601400290 e0394i e05900590e0690.089800190el12,0.1490415,

ﬁol7'Q02,30219@024'3.25'@027'coBﬁ'Q.33’0.35'@.31'Q06@'@'42’0.45030471

0-5@,0.53'@.55'0058'&.609@064960669007’0073'00750
3080'Q.8490.86vﬁ.90p0.95'9.99 <

PSI(142)13=0e019=0e029=00339=3e0459=0e059=0e055¢=0e069=0a0T9b0=0oil8y=0sis75,
'@o@7'-@0965"9096!‘00551'9o@4"9003"30ﬂ15"ﬂoc°59§10ltsoﬁzsyco@5’
Ue0790e0990012903e1510615590e29062590e2599002459L:49C.475,005%590.65
e T48 9048542496

PSI(1931=040190602 9002590039004 90.04%59200,04890.0490.0390.025,0.42,
Ne0190e09=De0159=0e029=0e039y=C e84y =0 e05¢~0e085,~Ce06,-0.075,-C. LS,
-00095’5"001"@008'“00@7'-QOGSQ-OOQZQOOOZIQOQQQOQ15'0'25'0038’{.SS1
T o T59Re S5 '

XF(191)= =13.49=12e59=11079=11409=10c19=Ged9o=8eTy=8e89=~Te29~6¢59=~5.89=5.2,
'4.7""29‘3.751'304"300"206"2025"2t050-108"1065’-1045’-1025,
-1.13,-ﬁ.85.-0.70,-@.60'-O.50'-Q.35--0.27;-@.24,-0.2'-0.15,-6.1,
-9097'6'9-@

XM(1,2)= 7.84,6.9'4'45'206@vloﬂ"0065’°109.‘3c2°1‘4.55”5.71‘6-4)‘7.@'
‘7.59‘7.65"705"7035"7-2‘y'701"60159‘603"5.91‘5."‘505"4051‘4.@6,
‘3.79'3.20'2.759'2.4"2.059‘10750'10‘5'-1018"009@'“0.70‘@045"@023’
-@.14.-@.10'-00@212¢@.®Q

XP(I.3)=-3.65,-2.@;—%.24:1.2@02.63o3-80y4.59.5.#0-6.20.6.42:6.26o5.77'
5022’4.39'3040'2.45’104590060"‘18"006'-10061-1-‘0"108@,‘201G'
—2.39.-2.60,-2.80.-2.95,-2.80.92460.—2.35.~2.08:-1.8@.-1.45:-1.25.
-0.82,-@.50.-@.30.-@.291°9.1509'9490-0@

SIGMS(1)=D.D9SEARMILI=0G»SICLS(1)=20.0,SEARC(1)=0.0

3

$NANM]

XK=,216

%

$NAMY

XK=z4153

b 3

$NAM]

XK=,090

$

$NAM]

IFLAG=U
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3.2.5 Additional Constants

A number of constants are utilized which generally
remain fixed for a parameter study concerning, say, various
wind speeds or propellant loadings. In order to minimize

required input, these constants are included in the main

program.

NODE Number of elements in discretized vehicle model.

X1 Station number of first element from fixed end
of vehicle (in.).

DX Distance (fixed) between elements (in.).

RHO Mass density of atmosphere (ib.sec.zin._u).

The presently programmed constants represent a
42 element véhicle model with elements centered at stations
100,200,...,4200. This model may be altered by modifying
the above constants in the main program. Consistency with
input data and program dimensions must, of course, be

maintained.

3.2.6 Program Restrictions

The program is dimensioned for a maximum of:
4 bending modes,

42 vehicle elements,

10 vehicle stations at which resultant proba-
bility density and cumulative distribution
functions are to be computed (for displace-
ment and bending moment, separately).

The 1lift and drag spectra of turbulence are

computed based on /2,3/, with constants appropriate to

neutral wind conditions.

16



3.3 DESCRIPTION OF OUTPUT

The program output consists of the following

printed information:

A. Case Information

1. Program title.

2. Definition of input terms and appropriate
units.

3. Listing of input values.

B. Results

1. Definition of output terms and units.

2. Output in drag direction:

a)
b)
c)

d)

e)

Mean displacement.

Mean bending moment.

Displacement standard deviation and
variance.

Bending moment standard deviation
and variance.

Mean wind speed distribution.

3. Output in 1lift direction:

a)

b)

Displacement standard deviation and
variance.

Bending moment standard deviation
and variance.

4. Resultant response

a)

b)

c)

d)

Maximum absolute displacement asso-
ciated with 3 sigma 1lift and drag
response. '

Maximum absolute bending moment
associated with 3 sigma 1ift and
drag response.

Probability density and cumulative
distribution of displacement at
vehicle locations specified.
Probability density and cumulative
distribution of absolute bending
moment at vehicle locations specified.

17



The functions (c) and (d) above will generally
be computed for differing vehicle locations. When joint
statistics are requested at a number of points, all dis-
placement statistics are printed out in the order of dis-
placement locations specified, followed by bending moment
statistics in the order specified.

Computed results are also written on tape and
processed by the SC-4020 plotter. The order of data

presentation is the same as described above.

18



SECTION 4
SAMPLE PROBLEM DESCRIPTION
A sample problem is presented to illustrate com-
puter program operation. Consider the format defined in
Section 3.2.4. This format indicates:

1. Structural dynamic characteristics representing
the Saturn V (SA-503) vehicle in the fully
fueled condition, including three bending modes.

2. A reference peak wind speed of 10.3 m/sec.

(at the 18.3 m. level), which is equivalent

to a mean wind speed of 20 knots.

3. Lift, drag and resultant response are to be
computed.

4. Resultant displacement statistics are to be
computed at station 4200.

5. Resultant bending moment statistics are to be
computed at station 100.

6. Four cases are called for, with the value of XK
being varied and all other parameters held
fixed.

As stated previously, the quantity XK is an

empirically determined statistic which defines the wind
speed profile shape at Cape Kennedy, see reference /4/.
The values selected for this example represent vehicle

response to the 30, 20, lo and mean wind profile envelope,

respectively, for a fixed reference wind speed.

19



SECTION 5
SAMPLE INPUT
The printout of input data is entirely redundant
for all cases, with the exception of XK, which is specified
in Section 3.2.4. Therefore, only the first case is pre-

sented.

20
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SECTION 7
PLOTTED RESULTS
A series of 12 response quantities are plotted
for each case, yielding 48 figures. Since results for the
four cases are printed in Section 6, only the first case

is illustrated.
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e XaXaNeXs!

SATURN 5 RESFENSE T¢ FRE-LAUNCH WINC LBADS
VEHICLE SA-503
FULLY FUELEC CencITIgn

DIMENSIEN ABSC(42)92BSM(42)

DIMENSIEN H(42)vN(44)'V(42’pV¢(42)sFM(4¢)9BETA(42!vD(§2)o
$X(42)4CL(42)4L2(42),CCVI42),CLV2{42)yXNUN( 4 )y XMN( 4),
SBETAN(4) 4FSI(4244)4FS12(4,42),CON5L4,42),CONE(G,42),
$TARL(42) ,TAB2(42),SUML( 4)4SUNZL 4),CONLL &),
SCEN3( 4) o XNUCL0I)yS(42),FFI(42442),PEIY(1CD),
SARRAY(42)4CB(42)oSTCCZ(42),SICDY(42),SIGMZ(42),
$XNU2 (10U ) o SUNMB(130494) yFFL42),CCINT(2),DINT(158)

DIMENSIZN CDVS(42)9C4(42),SUNMG(1DC,4)yH182(42)

DIFMENSIZN CENT(4942)9XN(4294)9XMB(42),
SCONB(4,42) +PHIMULOD )9 XMZ214942)9SFANS(15C)oFANS(15C),
$SICE9(12)4BR2TTP(1242),IFTM(1C), IPTD(1D)

DIMENSIEN SICEL.(12)

DIMENSIRN ACARY (&) ,VARC(42),VARM(42),BETT(12),SIDEL(12),SIDE2(12),
$SICE3(12),SICES(12),STICES(12),STICES(L12),SIDET(12),SIDEB(12)

DINMENSIZN BE2TF(12)+EBTPF(12)

DIMENSIZN SICMS(42)4SEARNM(42),SICLS(42)ySBARC(42)

ECLUIVALENCE (B2TTF(142)4ELTFF)

ECLUIVALENCE (B@TTF(ls1),EETP)

SIGMY(42),

DATA ACARY/36E 401240 BIN 222 T CHANCLE“MAPR 1</

DATA SICE1/3%6H »36FMEAN DRAC CISPLACEMENT - INCHES == o
$3#6H /

DATA SICE2/2%6H v4Z2FMEAN DRAG BENCING MEMENT LBe INo X 10-6

$ ,386H /

DATA SICE3/3%6H 2»3EFVARIANCE OF CRAG DISPLACEMENT IN.2 .o .
$3#6H / | |
DATA SI1CF4/3=6H 236FEVARIANCE OF LIFT DISPLACEMENT IN.2 o .
$3#6H /

DATA SICES/6H 254FVARIANCE OF CRAG BENCING MEZMENT LBa.2 IN.2 X
$ 1i~-12 v2%6H /

DATA SICE6/6H 154FVEARIANCE @F LIFT BENCING MPMENT LBe2 INe2 X
$ 19-12 2y 286K /

DATA SICET/3#26H 13GHARSELUTE DISPLACEMENT INCHES (4%*&6M
t/

DATA SICE8/3%6H 242FEABSELUTE BENDING MZMENT LB. IN. X 1Q0=6.
$ 12%6H / )

DATA SICE9/4#6H s 30+ CUMULATIVE CISTRIBUTIBN . = ,3e6H

s/

DATA SICELL/Sa6E s 24HPREEABILITY DENSITY . adnéH Y AR

v24FVERICLE STATION = INCHES,4#6H /
»3GHABSELUTE CISPLACEMENT INCHES ,3e6H 7/
142FABSELUTE BENCING MZMENT LB. IN. X 10-6

DATA BETT/4«6F
DATA BRTF/4w6H
DATA BETFF/2u6H
$ y3%6H /
STANT=1,
WRITE(6,6051) » O
6351 FERFAT(1K]1,4X42:SATURN 5 RESPENSE T@ PRE-LAUNCH WIND L@ADS//)
WRITE(6,6061) : S C e e
6@61 FERMAT( 4X19+CEFINITIEN €F INPUT//)
WRITE(6,6001)
6001 FE@RNMAT (4X25HN
WRITE(6,6606)
6@06 FRRMAT (4 X53HNIPNM

= NUMBER £F MBDES)

= NUMBER CF PBINTS AT WHICH JOINT Paaauaxtltv;"”‘“" o

11 X19HIS CESIREC (MEMENT)) . . - e e e

WRITE(6,6025) |
6025 FERMAT (4XS3HNIPC = NUMEER £F PBINTS AT WHICH JBINT PROBABILITVe
11X25HIS CESIRED (CISPLACEMENT)) .



WRITE(6,60L118)

6TTR FERMAT(4X46HIFTW = PZINTS AT WHICH JZINT PREEBABILITY IS,
11 X16HCESIREC (MENMENT))
WRITE(6,6009)

6.09 FERNAT(4X46HIFTC = PZINTS AT WHICK JQINT PROBABILITY IS,
11 Xx22HCESIREC (CISFLACENENT))
WRITE(64601%)

6717 FRRVMAT(4X3THT
11 X13HSECMENTS==1N.)
WRITE(646433)

6033 FRRMAT(4X4THXK
WRITE(6,6027)

622 FERMAT (4 XS52HXLAN
WRITE(6,6521)

6721 FERMAT (4X42HXNUN
WRITE(6,6.22)

6322 FERMAT(4X43HXMN
WRITE(646023)

6023 FERMAT (4 X35HBET AN
WRITE(646%:24)

6724 FZRNAT(4X43HFSI
WRITE (6643 1)

6730 FERNMAT (4 XSOHXN
l4H=E~6)
WRITE(646L:26)

6326 FERMAT (4X43FESIGNMS 5 STANCARC CEVIATION @F LIFT MOMENT,
11 X34HCUE T2 VERTEX SHECCINC--LB#IN.#E=€)
WRITE (646327 :

6527 FERVNAT (4 X49HSBARNV = MEAN LIFT MPMENT CUE T2 VPRTEX SHEDDING,
11 X12H=-=LExIN,4E-6)
WRITE(6,6028)

6128 FERMAT(4X49HSICLTS = STANCARC CEVIATION @F LIFT DISPLACEMENT,
11 X27HDUE T¢ VERTEX SKECCINC-=IN.)
WRITE(6,6029)

AVERACE CIAMETER @F VERICLE,

L]

CENSTANT CEFINING WINC SPEED GRADIENT)

PEAK WINC SPEEC AT 18.2 METER LEVEL=-M/SEC)

1]

UNCAMFEC NATURAL FREQUENCIES==-HZ)

CENERALIZEC MASSES~~LB#SEC##2/IN.)

STRUCTURAL CAMPINGC RATIZS)

CISFLACEMENT M@CE VECTOR==IN./IN.)

TCMNCING MZMENT MPCE VECTPR-=(LB#IN./IN.)

]

6729 FERMAT(4X3GHSBART = MEAN LIFT DISPLACEMENT DUE 18,

11 X20HVERTEX SHECCINC==iM.)
NECE = 42

NFREC = 85

XR = 3,

NFD = 154

DTHETA= .62831853E~1

RHE = o1147U0TCE=~€

X1 = 144,

DX = 190,

FREC1 = .52

DFREC = 217

3500 FERMAT(LF1,17TH N NIPVM NIPD/31S,
1//4X,6HIFTV =,(8115))

30C1 FERMAT(/8X2HXK,14X,4HXLAN/2E1€48)

3002 FERNAT(/23X,4HXNUN/SEL6.8)

3003 FERMAT(/23X,3EXNN/SEL6.8)

3264 FERMAT(/23X,SHBETAN/5E16.8)

5005 FERMAT(/50X,1KD/(6E16.8))

3006 FERMAT(/50X,3HPST/ (€E16.8))

3007 FERMAT(/5UX,2HXM/ (6EL6.8))

3308 FERMAT(//4X,6FIFTL =,(8115))

3009 FERVAT(3X,THSIGMS =,(8E15.7))

3310 FERMAT(3X,THSEARM =,(8E15.7))

3311 FERMAT(3X,THSIGES =,(8E15.7))

3012 FERMAT(3X,THSBARC =,{8E15.71) .
CALL ICENT(ACARY,9) 61



4

—

2

NAMELIST/NANMLI/N, NIPMyNIPD, IPTM,IPTD L

SIFLAG, XK, XLAMy XNUNy XMNyBETANyP STy XM
$9SIGMS,SEBRNMySICLSySBART

REAC( 5,MANM])

IFLAG=1 Y CIRECTIgN, IFLAC=z Z CIRECTIZN, IFLAC=2 BATH DIRECTIEAS

IFLAG=, LAST CASE

[BOTH =

IF(IBETE ) 42,4500

IF(IFLAC)B13,812,2

CZNTINUE

WRITE(6425:3.0) Ny NIPM,NIPD,
(IFTVM(1),1I=1,NIFNM)

WRITE(64307U9)(SIGNS(I),I=1,NIFM)

WRITE(642791 ' Y(SBARM(I)y1=1,NIFM)

WRITE(6,3378) (IPTC(I)s1=14NIPC)

WRITE(6,2311)(SICGCS(I)yI=1,N1PD)

WRITE(6,3012)(SBARC(I)sI=14,NIFC)

WRITE(6 +37,1) XK, XLAM

WRITE(6 932352) (XNUN(TI)yI=1,4N)

WRITE(6 +3032)(XMN{I),yI=1,4N)

WRITE(6 3334) (BETAN(I),I=14N)

WRITE(A ,3.205)Y (C(I),I=1,NECE)

DE 6 Izlyr\

WRITE(6,2506) (FSI(Jy1)yd=1,NECE)

WRITE(6,2307) (XM(JyI)ed=1yNELE)

X2=X1+NCLE#CX

FRECL1=FFECL~-CFREC

D2 17 I=1,NFREQG

XI=1

XMNU(I)=FRECLL1+XI#LFFREC

PXNL2(I)=XANU(T)»a2

N1=NZCE~-1

DXx2=DXx=CX
PI=3.14159265
PI122=Flax2

Pl=6,3%F122

P2=2.:%F1

P3=Fl/4.:
P4=RHE*FI1/4 .
NPT=(PI/CTHETA)+1,0L.391
RHEgZ2=RHZ*RHP

P6=RHR/ (B,1#FI122)
ELAV=EXF(=D.2eXLAV)
P=Ue283~",4354EL AV
GJ=1.98-1.887«ELAV
W1B3=XLANM/(1leu+1lai/C))

X11=X1-CXx
De 5% I=1.N2CE
XI=1

X{I)=X114XIaCX
H{I)=2,.25eX{1)+28.556

H183(I)=k(1)/18,3
WT)=XLAN®H1B3 (1) waxK/(1.04(18.2/F(1))#2P/GC)
V(I)=39.27#W(1)

V2(1)=v(I)*V(I)

R=44,2321#V(I)#C(])

IF (R=2.8E5) 20420,25

CO(I)=1.0

Ge Te 46

IF(R-5,CE5) 30,30,35
CD(I)=3.155%(5,7624-ALRC1A(R)) go



S8 T? 46

I TR F=F, F6) 4. 945,44

40 CDUiY=71,514%(ALEGCLILIR)=-543066)
Ce 1o 46

45 CR(I)= .6

46 CEMNTINLE
D2{I)=C(1)=C (1)
D i)=02(I)=2C2(1)
COVIT)=CC{I)aC (I )avi])
COVSII)=CLV(T)=n2
CoV2(1)=CCVv(TI)=v(])

5. CENTINLE
DEg 7., I=z14N
CeN=FBaH/ (XNUN(T)2sa2%xMN(]))
"€ 6. K=1,N2CE
PSI2(T4K)=FSI(KyI)%32
XNZ(I.K)th’(K'I)HZ
TARYL(K)=C2(K)«PST2(1,K)
TABR2(K)=CLCV(K)#FSI2(]I,4K)
CENS (I 4K)=RHE2#FSTI2(]I,K)}
CEN6(T 4k)=CEMNPST(K,]I)
CENT(] 4K )=CENRXM(K,])
CENBU(T K )=REEZ2#XN2Z2({1,4K)

6 CZNTINLE
CALL INTCRAU(TABLWNCLE,CX,SUNM]
CALL INTGRA(TAB2,NC(E,CX,4SUNMZ

75 CENTINUE
0g 81 I=1,N
CEZNYL(I)=(FL1®#XNUN(T)2xa2a(XMN(]I)4P4aSUMI(]I))) =2

g+ CEZNTINLE
IF(IFLAG-2) 85,497,8¢

85 C1=6.,19¢8

(1))
(1))

C2=_.845
C3=1.,02

Ca=1.:

C5== a6l
C6=",2886
DFS=0,"126
GANMYI=,7
GANZ2=2.3

P5=RHZ/ (4. 3»F])
IF(STANT=14) 197,198,197
168 WRITE(6,6::52)

6752 FERMATU(LIFL s4X2)FCEFINITIEN 2F QUTPUT//)
WRITE(6,4£525)

635 FEZRMAT (4 x4 HLC BAR
WRITE(£45:36)

67336 FERMAT (4 Xx49HN BAR
WRITE(6,6337)

637 FERNMAT(4X52ESIGNMALL)
WRITE(6,6.38)

6738 FEZRMAT (4 X49FSIGMA(N)
11 X12H==LE#IN,%E=6)
KRITE(6+6 39)

6°39 FERMAT (4 X45FHVARTIANCE(C )= VARIANCE OF CISPLACEMENT==IN.,#%2)
WRITE (6,6041)

e241 FERMAT(4Y39HVARIANCE(M)= VARIANCE OF BENCING MOMENT,
11 X18H==(LB#[N,)n#2xFE=12)
WRITE{660043)

6043 FERNAT (4X32KHV = WINLC SPEED=--IN./SEC)
WRITE(6,63049) 63

MEAN DRAC CISPLACEMENT==IN.)

MEAN CRAC EENCING MPMENT==~LBoIN,#E=¢)

STANCARC DEVIATION @2F CISPLACENENT=-=IN.)

L]

STANCARC CEVIATION BF BENDING MONENT,



6349 FRRNAT (& X50HARSC = MAX, ABS@LUTE CISPLACEMENT A‘SGC!ATEDo
L1 X4CHWITH 3 SIGMA LIFT ANC CRAG RESPONSE-=IN,) o
WRITE (6,605:1)
6:51) FERMAT (4 XS52HABSY = MAX, ABRSELUTE BENDING MPMENT ASSPCIATED,
11 X4THWITE 3 SIGNA LIFT ANC CR2G RESPONSE-=LBe#IN.#E=¢)
WRITE(6,46044) - . } g
6744 FRRMAT (4 X53HCINT = ABSQLUTE DISPLACEMENT( BENDING MEMENT ),
11 X17H==IN, (LBsIN,%E=6))
WRITE(6,6046)
6746 FERMAT (4X44HSFANS = PRCEABILITY CENSITY PF ABSOLUTE,
11 X2BHDISFLACEMENT(BENCINC MEZMENT))
WRITE(6,6047) .
6247 FEZRVMAT (4X48BHFANS = CUMULATIVE CISTRIBUTIZN OF ABSOLLTE,
11 X28HCISFLACEMENT(BENCING MZNMENT))
167 CENTINLE
STANT=STANT+1.
WRITE(6 ,20190)
2710 FEZRMAT(1H1,25FH QUTPLT IN CRAC CIRECTIEN)
Gg 12 95
S5O C1=3.954
C2=0.512
C3=C.1
Ca=".58
C5==3.35
Cé6=5,7886
DF5=%,045
GANl=1.4
GANZ=0,.5
P5=RHR/ (8.7 uP1)
WRITE(6 ,2411) .
2911 FERMAT(1F1,25F EUTPUT IN LIFT DIRECTIZN)
G5 D2 S7 I=1,N
CENI(I)=(XMNCI)/Z(XMN{I)+FP4aSUNMLI(TI)))e
S(BETAN(IDV+(FS/(XNUN(I)#XMN(I)))uSUM2Z(]))na2
ST CZNTINUE
U=C6b2nl83
U2=L»Uy
C215=1.54C2 ) o
C253=5.0/(3.04C2)
UC=L2=Cl . .
D2 S6 I=1,NECE
FM(I)=C3aH183(I)xa(4
BETA(I)=F183(I)xs(5
FF(I)=H(I)/{W(I1)=FNM(I))
66 CENTINUE
D¢ 129 J=1,MNFREC .
P8=XNU(J)#F3
PO=F8#F8 .
Dg 130 I=1,NE@CE
FFN=XNU(J)*FF(I) )
S(1)= BETA(I)!UC!FFN/(XNU(J)-(1.0+C215-FFH0-C¢)00C253l
130 CENTINUE , e
DZ 119 I1=1,NEDE
Dg 110 12=11,NECE . e
DF=ABSIXNUCJIaH(I2)/W(]I2)~ XhU(J)OF(Il)IH(ll))
EXFE=EXFP(=-D.3465«LF/CF5) e
TF((H({I1L)+H{I2))/2.8-100) 102v102’103
182 GAN=GAM] R
Ge T2 124 '
1£3 GAN=GAN2 S
104 PHI(lloIZ)=(SCRT(S(Il)lS(IZ))lE%ﬁﬂ'




$C2S(P2eGANMSCF)) #1155 ¢
110 CENTINUE
DE 120 K=1,N
SUM(JyK)=D,C
DZ 115 I=1,NeCE
SUNMI(JoK)=SUNZ(J oK)+ (CCVS(TI)4PO«DA(1))aPHIGI,1)ePST2(K,])
115 CZMNTINUE
SUNM&G (JyK)=D4d)
IF(IFLAG=2) 119,116,119
116 02 117 I=1,N1
I1=1+1
Dg 117 L=11,NQ0E A :
SUMG(JyK)=SUNMLG{JGyKI+(CCVITI)ISCTVIL)/4.04P9#D2(1)eD2C(L)VePHI(I, L)
$#PSI(I K)RPST (LK)
117 CEZNTINUE
Geg Te 121 L
116 DE 118 I=1,M1
Il=1+1
DgZ 118 L=I1,MNEDE
SUNG (JgK)=SUNMG{J oK)+ (CCV(I)OCCVILISPSRDZ(I)oC2(L))ePHI(LI L)
$*PST(I,k)#FSI(LyK)
118 CZNTINUE
121 CeANTINUE ,
SUN3 (JoK)=DX28(SUMI(JsK)42.,08SUML(J,4K))
129 CEZNTINUE
De 250 L=1,NECE . .
DEg 299 J=1,NFREC
PHIN(J)=0eD o
PHIY(J)=C.0
D2 140 Kk=1,N .
CENST= {SUNMI(JHK)I/Z(CONT(K)a((1.0=-C¢XNUIJY/
SXNLN(K) ) uu2) wa24CeN3(K) 94,08 (XNU(J)/XNUN(K))e®2))) _
PHINM(I)I=FRINM(JIIACENE(K,L)RCENST
PHIY(J)=FEIY(J)+CENS(K,L)#CENST
14 CENTINUE
2Gu CBNTINMLE e
CALL INTGRA(PEIM,NFREC,CFREC,VARM(L))
CALL INTCRA(FHIY NFREGCoCFRECyVARC(L))
25% CENTINUE
IF(IFLAG=2)360+380y260 _ o e
3¢0 D@ 350 I=1,MNECE _
SIGCY(I)=SCRT(VARC(1)) i
SIGMY(I)=SCRT(VARNM(I)) -
DB(I)=0.C
XMB(I)=0.0
DE 350 K=1,4N
DE 275 J=1,MNECE
275 ARRAY(J)=CCV2(J)aPS1(J,yK) e
CALL INTGRA(ARRAYJNELECXsXINT)
DB(I)=CE(I)+CEN6(Ks 1) aXINT e e e
XMB(I)=XMR(I)SCENT(KyI)aXINT .
350 CENTINUE 4 e
VARC1=VARC (1)
VARD2=VARC(1) e e
VARML=VARNM(1)
VARN2=VARNM(1) e R
DB1=DR (1)
DB2=DB(1) o e e e
XMR1=XNME(1) _ o
XMB2=XVNB (1) e
De 351 1=2,NE@CE 65




IF(VARC(I)«CT VERL2) VARLZ2=VARD(I)
TF(VARC (1) 4LT,VARLCl) VART1=VARC(I)
IF{VARMUIT )Y GTVARNZ ]} VARNZ=VARM(I)
IF(VARNM{TI) o LT VARMTIY VARMI=VARM(I)
IF(CB(I).GT.CE2) rpz =LE(])
IF(CB(I).LT.CEL) el =CE(D)
IF(XMB(I).GTXME2) XVFZ =XNE(])
TFIXMR(I) e LT XMEL) XFEYT =XNVEL])
251 CENYINUE
WRITE(6 4203 1)(CEB(I),I=1,NELCE)
WRITE(S +2714) (XNBII),yI=14NECE)
CALL CUIKBL(-I.XI,XE;.E%’.loCEZ.éh......,BGTT,SIDE],-NQDEﬂ‘oDB)
CALL CUIK3L(=14XLloXZyXMEl9XMECyEloooseerBOTT,SICE2+~NEDEyXyXMB)
CALL CUIK3L(=14X19X29VARL1yVARC29€HeooesesBBTT,SIDEZ=NEZDE9X9VARD)
CALL CLI"BL('I,XI,X?,‘HR‘PI'VARM2,6H.....o’Bﬂ'|T’SIDESp-NZDE ’X'»ARN’
WRITE(6,20040) (SIGCY(::,i=14N2DE)
WRITE(6,2003) (SICGMY(]},I=1,NECE)
Geg Teg 36
382 CENTINLE
Dg 281 I=1,NECE
SIGCZ(IVY=SERT(VARC(I))
SIGMZ(I)=SCRT(VARNM(I1)}
ABSC(I)=XR«SICDY(I)
ABSM(I)=XR«SICGMY(])
381 CEAMTINLE
VARC1=VARC(1)
VARC2=VARCI(1)
VARNM1=VARNM{(])
VARNZ=VLRNM(1)
D2 382 I=2,MNECE
IF(VARC(I).GT.VARL2) VARC2=VARD(I)
IF(VARC(T) JLT.VARC1) VARC1=VARC(I)
TF{VARN(TI).GTVARN2) VARNZ2=VARM(I)
IF(VARNM(T) LT.VARNML) VARNI=VARM(])
382 CENTIANLE
WRITE(6,2023)(SICGCZ(T)41I=14NECE)
WRITE(6 205 3)(SICMZ(T)y1=1yNECE)
CALL CUIK3L(~-19X19yX2yVARL19yVARC29€HueeoessBATT,SIDEAy~NEDE +XyVARD)
CALL QUIK3L(-19X1yXZyVARNT VARMZ,E6HeeeoeeoyBRTT,SIDEE,~NEZDE Xy VARVN)
36y CEANTINUE
WRITE(5,2:06) (VARC(I)yI=14NECE)
WRITE (6,200 T)(VARNM(I), I=14NCLE)
2006 FERMAT (52X 11HVARIANCE(LC )/ (EEL16.8))
29C7 FERNAT(S'Xy11EVARIANCE(N)/(€EL164.8))
2700 FE2RNMAT(STXB8FSICMA(L)/(EELELE))
2001 FERMAT(S5CX 45K EAR/(6EL1E45))
2003 FERMATI(STX+BESICVA(NM)/(EELELE))
27164 FERMATI(S"X,5HV EAR/(6E16.8)]
WRITE(6 ,1113) (v(I),I=1,NECE)
1113 FERMAT(/53X,1+HV/(6E16.8))
IF(IBRTH) 292,393,352
362 CENTINLE
De 422 1I=1,MNECE
CeNMPUTE ##ABSMas
A=XR&SICGMZ(I)
ABSXMB=AES(XNME(I))
IF(A.GT.AESMITI)) C2 T2 41%
ABSM(I)=ABSXVME+ABSM(])
Ge T2 417
410 AB2=ABSXMNB/ (Aux2<-ABSM(])aa2)

IF(AB2#ABSM({TI) LT.1.0) C2 T2 41566



OO0

415

417

419

421
422

423

6053

2721
2922

363

409

5¢0

722
723

720

ABSM(TI)=2BSXNEB+ABSNM(I)
GE T¢ 417
ABSM(T) =R (1l U+AESXIEAPZ) w4l 45

CZVMFUTE swuppSCax

A=XR#SIGCZ(I)

ABSCB=ABRS(CB(I))

IF{ALCT.ABSCUI)) C2 T2 418
ABSC(I)=ABSCR+ABRSE(I)

Geg T2 422

AR2=ABSCPR/ (Aua2-pPES{{]janZ)
ITF(AB2#2ESC{I) LT 1.8) C2 T2 421
ABSC(I)=2ARSCER+ABSLC(I)

Geg T2 422

ABSC(I)=29u(l +ARSCEwARZ Y=ul &
CONTINUE

ABSD1=pBSC(1)

ABSC2=AFBSC(1)

ABSM1=ARSKM(]1)

ABSM2=ABSNMI(1)

DE 423 1=2,NECE

IF(ABSE(T) GT.ABSL2) ARSCZ=2ESC(I)
IF(ABSD(I)oLTLAESC1) ABSCI=2ESO(I)
IF(ABSNM(TI)4CTL,ABSNM2) AESN2=pBESM(1)
IF(ABSNM(]) LT.ABSVM]1) 2P5N]1=AEBSM(])
CEeNTINUE

WRITE(6,6153)
FERMATI(1FH14X18FRESULTANT RESFBNSE/Z/)
WRITE(6,2021) (ABSC(I),I1=1,NECE)
WRITE(6,42022) (ABSM(1),1=1,N2CE)
FEZRMAT (5 Xy4HABSC/(LEL6L.E))

FERNAT (57X 44 HABSM/(EEL6.8)) L e
CALL QUIK3L(=1yX1yXZyAPSL1y2BSC296HeooeeeyBATT,SIDET,~NZDEX,ABSD)
CALL GQUIK3L(=1yX1yXZ9ARSNH]1y 2ESMZyrfHeoooaesBBTT,SIDEE,~NEDE X ,ABSM)
C2NTINUE

TF(IFLAG=3)1,40.,1

IFLAG=2

IBETH=1

Geg Teg 9

EVALUATE F AS A FUNCTIEN @F C ANC M ABSALUTE

DE 8930 L=1,2

IF{L.EC.1) G2 T2 72¢
NIFF=NIFW

Ge T8 723

NIFF=NIFLC

Dg 8090 KS=1,NIPF
IF(L.EC.1) GE T2 T72<
CEZNMPUTE FLZR (F)
NIF=IFTNM(KS)

SY=SIGNMY(NIF)
SZ=SIGVMZ(NIF)

SS=SIGVMS (KS)

SB=SBARN(KS)
ABSCM=ABS(XNMB(NIF))
DDINT(2)=1.2ABSF(NIP)/NFC
GE Te 437

CeMFUTE FER (C)

NIP=IPTC (KS) . e A
SY=SIGCY(NIF) 67 '



S2=SIGCZ2(NIF)

SS=SIGCS(KS)

SB=2SBARLC (KS)
ABSCM=ABRS(CEB{NIF))
DDINT(1)=1.0#ABSC(NIP)I/NFC

430 CENTINUE
NCT=N
DE 604 I=1,NFC
NCT=NCT+1
SFANS{I)=Cau
DINT(I)=(I~1)aDCINT (L)

SSh2= i

SSM4=Q .0

DE TION Js14NFT

THETA=z (J=1)#CTHETA

Y=CINT(I)#C2S{(T+ETA)

ZaCINT(I)#SIN(TEHETA)

Q=054 (({Y=ARSDNM)/SY)0u24{Z=-SE)nu2/{SZun2455882))
XINT=EXF(~C)MCINT(I)/(P2aSY#(SZuu2eSSnaz)na(,5)
IF(JeECeloeBRAJSECLNFT) C2 TR 480
IF((J/72)92.ECed) G2 TR 4620

SSM22S§SNM24XINT

Ge T2 700

460 SSMA=SSMA+XINT
Ge Te 1uT

480 SFANS(I) =  XINT+SFANS(I)

780 CEANTINUE
SEANS(I)=(DTHETA/3,))a(SFANS(1)+4,0655M442,08S5SM2)
SFANS(T)=2.,0eSFANS(])

IF(1.EC.1) GR T2 560
FANS(I )30 S (SFANS(I=1)4SFANS(I))aDCINT(L)+FANS(]I~-1)
Ge T2 600

560 FAAS(1)=",0

600 CENTINUE
DINT1=CINT(1)
DINT2=CINT (1)
FANS1=FANS (1)
FANS2sFANS(1)
SFANS1=SFANS(]1)
SFANS2=SFANS (1)

DEg 605 1=2,MN(CT

IF(CINT1.GTLCINT(I]
IF(CINT2.LT.CINT(1
IF(FANSL1GT.FANSI(I
IF(FANS2.LT.FANSI(I
IF(SFANS1.GT.SFANS
IF(SFANS2.LTSFANSI

605 CEANTINUE

CALL CQUIK3L(=1oCINT1sCINT2,FANS]1yFANS29€HaoeeessBBTTP(1,L),
$SICE9,,~NCTLCINT,FANS)

CALL CUIK3L({~-1, CINTI’CIRTZQSF‘NSI.SF‘NSZ:EH.-oooopBﬂTYP(lol),
$SICE1D +=NCTSCINTSFANS)

WRITE(6,2005) (CINT(I},I=1,NCT)

WRITE (6,2002) (SFANS(I),1=1,NCT)

WRITE(6,2318) (FANS(I)oI=1,ACT)

CINTLI=CINTLI)
CINT2=CINTLI)
FANS1=FANS(T)
FANS2=FANS(T)
) SFANS1=SFANS(]I)
) SFANSZ=SFANS(I)

1)
))
M)
})
(1
1)

2005 FERMAT(S51Xs4HCINT/(10EL1245)) . S

20C2 FORPAT(S1X¢SHSFANS/(10E12.5))
2318 FRRMAT(51X,4HFANS/(10EL2.5))
800 CENTINUE
Ge 18 & :
813 CERTINUE 68



CALL ENCJgR
STEF
ENC

FERZIS INTGHINTG
SUBRZALTINE INTGRA(Y NsLCX+ANS)
DIMENSTEMN Y(1)
N VLE M
DE 1) I=1,N

1, SUNM=SLM+Y (D)

AP\S-':DXQSLN
RETLRA
ENC

XC€T,D
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