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ABSTRACT

In this study, an investigation of the variation of the unsteady
pressure distribution around a circular cylinder was conducted, The
model was oscillated sinusoidally in a water tank by means of a scotch
yoke,

The'instantaneous pressures were measured by means of miniature
strain gage pressure transducers, Ranges of oscillatory speeds were
from 9.8 to 58.6 cycles per minute with amplitudes of oscillation of 1,
2, 4 and 6 inches.

A series of time-dependent unsteady distributions of circumferen-
tial pressure are presented in the form of diagrams of pressure coeffi-
cients versus angular position about the cylinder wall from O to 180
degrees. The pressure drag was determined by integration of the press-
ure coefficient. The magnitude of the forcés were found to depend on
the amplitudes of oscillations and frequencies of‘the displacements of
the amplitudes and frequencies of oscillations of the cylinder, These

reé&lts are consistent with what could be anticlpated in advance,
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CHAPTER I

INTRODUCTION

General concepts

Forces exerted on a body by a moving fluid may be resolved into two
components; one (drag) in the direction of relative flow toward the
body and one (1ift) transverse to the direction of flow, This study
will be directed toward an examination of the force acting on a circular
cylinder executing oscillatory motion in a fluid which is otherwise at
rest, In this experiment, the average 1ift force is zero due to the sym-
metry of the body transvérse to the direction of'mofion. The force parall-
el to relative fluid motion will be studied in detall in this investigation,
The drag force is generated by fluid velocity parallel to the flow

direction and can be divided into two parts, one due to shear stress

and one dﬁe to pressure. The first part‘of the force is produced by
viscous effects acting on the body and is Ealléd force due to sﬁin frie-
tion, The part due to pressure distribution is known as form ( pressure)
drag and is related. to the development of the wake region on the
downstream part of the body, In a complex-unsteady flow,such as when

a circular cylind;r accelerates through a fluid otherwise at rest, a
force must be exerted in order to accelerate the mass of the cylinder,
and an additional force must be exerted in order to accelerate the mass
of the fluid affected by the-cylinder. This part of the force is typi-
cally known as the inertia force. The inertia force depends on the
fluid acceleration and, in an oscillatory flow, on the amplitude and

frequency of oscillation., The total force on an element of a vertical



cylinder in an unsteady flow has been expressed as the sum of the drag
and inertia force components., The force due to fliiid velocity has been

described as

Fo

124
z O pAV (1)
and the force due to fluld acceleration has been expressed as
Fo= CupvldY. (2)

In equations (1) and (2), the following definitions apply:

Co
Cn

coefficient of drag,

coefficient of mass,

i

density of fluid,

U

instantaneous horizontal wvelocity,

i

V
/\ projected area perpendicular to the velocity,\‘

and

It

N

Based on the analysis of Morison, et a1[14]’ , the total force is obtained

volume of the fluid displaced by the body,

by adding equations (1) and (2) linearly,
Foo= £GPAVIV + CupdY (3)

The absolute value of the velocity is necessary in the drag-force part
so that the drag component is in the same direction as the velocity
since the relative flow in an oscillatory motion undergoes periodic re-
versal., A set of values of (o and (Mcan be found from the analysis of
Keulegan[}@]. The theoretical (inviscid flow) value for(mis 2 for a
circular cylinder (see LambElj]), while the drag coefficient in steady

flow is a function of the Reynolds number,



The purpose of this investigation is to measure the circumferential
pressure diétribution on the surface of a circular cylinder in oscillatory
motion. A knowledge of the pressure distribution, which should be the
major part of the total force (except for very low velocity), is of great
interest to the offshore designer, Generally speaking, knowledge of the
Pressure distribution is helpful in obtaining an understanding of the
forces and moments produced by the fluid on an offshore structure sub-

Jected to wave motion,

Literature survey

Many investigations of the hydrodynamic forces acting on a circular
cylinder have been conduéted in wave tanks in which periodic surface
waves can be generated, The majority of these studies were reported in
the form of dimensionless parameters, coefficients of drag and inertia,
but none considered measurement of the instantaneous pressure distribu-
tion to obtain that part of the instantaneous force,

There have been numerous steady flow studies to determine the force
acting on a c¢ircular cylinder, For example, Grove, et alq[Sjconducted
an experimental investigétion of the steady separated flow past a circu-
lar cylinder in an oil tunnel., The pressure distribution on the cylin-
der surface was measured by a simple manometer technique. The pressure

coefficient at any angle © from the front stagnation point was calculated

from
Cp C,'p : -‘ZLD&) (4)
z fV
where = pressure at angle @,

fluid density,

P



P,o = upstream pressure,
and
\/ = free~-stream velocity.,
The Reynolds numbers were low for the Grove study and the relatlonship

between Cp and IR was found to be

Cp = 0.62 +]2.6/R for 104 R& 177

Lagerstrom[il] discusses the drag coefficient variatlon for Rey-
nolds numbers up to about 106. As the subéritical Reynolds; number
increases, the fractio;x of the drag coefficient due to pressure in-
creases to about 97 per cent. Lagerstrom notes that,for supercritical
flows, the pressure part of the drag coefficient is about 80 per cent.

Achenbach [1] did experiments on circular cylinders in the Reynolds
number range 6 X IO¢< R L 5% IOG. He found that skin friction
represented less than 1 per cent of the drag coefficient at R =10,
rose to about 2 per cent at R = SXIOS , and then decreased to about
0.5 per cent at R = 5X106. Plots of pressure coefficient versus ©
are given for several values of R. -

Ba.'bham[Z] discusses his experiments on smooth and rough circular
cylinders in a range of transition Reynolds numbers, | || X (05 4 fR(
2.35% 10°. | Batham's pressure coefficients agreed quite closely
with those of Achenbach's for the same Reynolds numbers. As valuable
as these steady flow studies are, they do not cast any light oﬁ thes
unsteady flow case,

SChwabe[17]measured the pressure distribution around a circular
cylinder during thé process of acceleration from rest. It was found that

the measured pressure coefficient is very close to that in potential



flow in the early stages of acceleration but deviates from it as time
elapsed., It 1s expected, from numerous measurements, that there is a
negative pressure coefficient in the cylinder wake and large pressure
drag will be exerted on the body. . |

Hamann[é] and Hunt[7] conducted experiments in a water tank in an
attemft t0 describe the unsteady forces that act on a cylinder undergo-
ing oscillatory motion in water., Their results presented only total
forces which were measured by means of strain gages, Hunt improved
Hamann's analysis by presenting forces with both positive and negative
acceleration, Hunt showed that the instantaneous force increases to a
maximum in the direction of positive acceleration and decreases uniform-

ly in the negative acceleration region.

Method of analysis

There are many methods which can be used for determining forces,
One accurate method of determining form drag is the method wherein the
pressure distribution is measured by using miniature strain gage trans-
ducers. In fact, very little is known about the pressure distribution
around a sinusoidally oscillating circular cylinder, It is the aim of

this investigation to evaluate the coefficient of pressure from

C Pest) — e (s)
Pty 1o\ :
af max.
where flbi) is circumferential pressure which is a time-depen-

dent variable
Knowledge of the instantaneous variation of the pressure coefficient will

hopefully yield further insight to the prediction of wave forces.



CHAPTER IT

EXPERIMENTAL APPARATUS

Water tank and mechanism of the system

The apparatus constructed by Hamann[ 67 and used by Hunt[?] was
utilized, The inside walls of the water tank were recoated with fiber-
glass, The thickness of the coating is about one quarter of an inch
which not only prevents leaking of water through the wooden wall but
also provides smoothness of the surface, Alignment of the sliding frame
was adjusted and the linear bearings were turned through ten degrees in
order to reduce the vibration of the mechanism, Basically, the test unit
consists of a variable speed DC motor driving a scotch yoke mechanism,
The scotch yoke converts the rotary output of the motor to a sinusoid~-
ally oscillating linear motion, A detalled description of the apparatus
is found in the theses of Hamann[ 6 Jand Hunt[ 77 .

The plan to be followed is to oscillate a.cylinder which‘is rigidly -
attached to the sliding frame., The pressure is to be measured by means of
a small pressure transducer mounted inside the cylinder, A small
sensing port extends through the cylinder wall forming a smooth junction
on the outside surface of the cylinder. The cylinder will be rotated
about its axis through a fixed angular increment after several cycles
of oscillatory motion. Continuous measurement of the pressure at each
increment will provide the instantanecus pressure distribution as a

function of angular position.



Selection of transducer and diaphragm

The pressure distribution was measured by means of a specially
designed pressure transducer. This unit is composed of a strain gage
attached to a diaphragm mounted in a housing. The strain gages are BLH
type FAES - 4-44-35 S 13 with strain gage resistance of 350.0 ohms in
each leg, Aluminum was found to have the proper elastic constants to
respond to the time-dependant fluid pressure., For small preséure
changes, the thickness of the diaphragm can be approximated from the
equation of theoretical maximum radial stiesséi,and tangential stress
défor a circular-flat-diaphragm. The equation is given by

- - 313Rz(l+
O{”" 6 8t? o

where diaphragm radius

i}

poisson's ratio

R
7
P pressure

t

The selected thickness of the aluminum sheet is 0,005 inch and the

diaphragm thickness

diameter of the diaphragm is 0.5 inch. The strain gage was glued on
the diaphragm following the direction for making diaphragm strain gages
recommended by BLH, The strain gage and diaphragm were clamped and
heated in an electric oven for three hours at 350o Fahrenheit .

Due to the small size of the strain gage, a microscope with magni-
fication of 5 was used in soldering the lead connections to the strain
gage, The surface of the strain gage was coated with gagekote, a mois-
ture protection from BLH, The assembly of the whole transducer is showm

in Figures 1 and 3,



It was expected to use three pairs of transducers but unfortunately
only two pairs could be used due to the space limit inside the cylinder.
Each pair consisted of an active transducer and a reference (dummy) trans-
ducer, The latter had its opening closed and was mounted in the same ver-
tical line as the active transducer. Its duty is to compensate for the
inertia effect due to the oscillation of fluid inside the cavity of the
transducer, A small hole of 1/64 inch diameter was drilled vertically
through the top of the barrel of the dummy, The transducers were mounted
flush with the outer wall of the cylinder and were held in place by
neans of the holders, see Figures 2 and 3. The two active transducers
were located at 6.75 inches and 9.25 inches from the bﬁttom of the cy-
linder and were 120 degree apart, It was found early in the study that
an ordinary lead wire could generate a fluctuating signal due to the
movement of the wire itself (see Perry[15] , p.266)., So, a U-lead
shielded cable with 1/4 inch outside diameter was used. No disturbance

- of the signal was then found,

Cylinder assembly

An aluminum circular cylinder of 1.62 inches outside diameter was
used as a model in this experiment., Figure 4 shows details of its design
and installation. The upper end was fixed to the mounting bracket,

The submerged part of the cylinder could be rotated about its long axis by
means of a joint of 4 steel balls. For the sake of simplicity in mount-
ing of the transducers, the 6&11nder was built in three parts which were
connected by sleeves and pins. Finally, the surface of the cylinder

was polished and coated with spray paint for protection against corrosion.



Instrumentation

The instrumentation consisted of two Vishay bridge amplifiers, one
for the active and the other for the dummy, a two-channel thermal-
writing Beckman recorder, and a standby oscilloscope., The utilization
of the instruments has been described by Hunt[7:].

A schematic diagram of the instrumentation is shown in Figure 5,
The signal from the dummy transducer was subtracted from the active-
transducer signal in the subtraction box, For low oscillations, the
amplitude of the signal out of the subtraction box was very small., A
forty-gain amplifier was built to boost the signal level for these low
oscillation cases,

The signal was next passed through a ten-gycle notch filter., The
notch filter was necessary to eliminate some friction noise, at approxi=
mately ten cycles,which was apparently due to the linear bearings. The
filter was built especially for this purpose, The Beckman thermal-
writing recorder was the next‘instrument in fhe sequence, The rec;rde¥
has a sensitivity selector which can be used to adjust the gain of the

filter output,



10

#
|
¥ i
74 -‘—_—-_"1
WIRES 2 |
\ 6 ] t 3
|7 R ool
iz COMPRESSION T (O +YE& ot enist
/SLEEVE O ! i |
N o Y . S Vi |
Sl e #
X2 _ J 5
- \‘ "L\\I)\~'\<'\\J§ -‘3 A E }‘_
pudl S 39 3 R s
s A NN
/’ \ -
L y
ety I NS
I 1e DIA PHRAGM
WiTH STRAIN
™8 GAGE
3 » [T=—5oT [omie
7 17

§
33 ™™ |~ ——I

FIGURE |, CROS3% SECTICON FIGURE 2, HOLDER

COF THE PRESSURE TRANSDUCER
STRAIN-GAGE

WIRES.

PRESSURE
PORT

FIGURE 3, TRANSDUCER

ASSEMBLY



"

STEEL BALL. 14 D

SCALE IN DEGREZS
)
S » SLEEVE
= s PIN
A
TRANSDUCE
N DUCER
_L_\___/

FIGURE 4. CYLINDER ASSEMBLY
SHOW PARTIAL COMPONENT




VISHAY BRIDGE ANl

O
O
s (3.
T

ISHAY BRIDGE AMPLIFIER

U

TFigg]

@
i O

YO

O

5 o
1O wep

2_ O

AMB,
BOX,

DUMMY
TRANSDUCER

FILTER

BECKMAN RECORDER,

CHAMEL()

TRANSDUCER-

ACTIVE

OSCILLOSCOPRE

CHANNE L) g i,

MICROSW{TCH

9 V.CElL——

FIGURE 5 INSTRUMENTATION BLOCK DIAGRAM

A



CHAPTER III
CALIBRATION AND DATA PROCEDURE

Calibration

A micromanometer model 34FB2TM from Meriam Instruments was used
for calibration of the transducers, This is a standard manometer with
high sensitivity pressure ranging from 0,001 inch up to 10,000 inch
water pressure., Thus, a precise characteristic curve for each trans-
ducer could be obtained,

Since the flexibilities of two strain gage diaphragms in each pair
are not the same, it 1s likely that an amplifier should have been put
into the circuit separately, in order to raise the lower output signals
of the transducer before passing the signal through a subtraction box,
Rather than do this it was decided to insert a variable resistor in
parallel between the ocutput wires of a higher~output transducer., Thus,
by proper adjustment of the resistor, the original characteristic curve
could be made to be the same as the lower one, It was found earlier
that, in the two pairs, higher output signals were given by the active
of the first one and the dummy of the second, Thus, a resistor was put
into the circuit of each transducer.

Before calibration was done, the instruments had to warm up for
about thirty minutes, and during this time, pressures were applied on
the transducer in order to make sure that the diaphragm was stable and

experiencing maximum flexibility to positive and negative pressures.

Several calibrations of each transducer were done in order to obtain
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a precise mean characteristic curve covering the range of zero to
10,000 inches of water pressure,

For simplicity, the first pair and the second pair of the trans-
ducers will be called X and Y respectively. The relation of water
pressures (inch) and output signals (mv) for X and Y are shown in Fig-
ures 6 and 7 respectively. It is evident that both curves are linear,
which means that, within a small range of pressure change, the pressure
transducers are stable and have constant elasticity as anticipated.

The calibration equations relating the pressure and output signal are

given below:

X: AP

NS ZSTD

0.018(mMV) pst, (6)

0.023(MV) pSI.,( 7))

Mounting of the transducers in the cylinder

Difficulty arose in mounting the transducer inside ﬁhe cylinder
because of the small space limit of the test model. Epoxy and silicone
rubber were applied to the outer surface of the pressure port entrances,
This guarded against leakage of water into the cylinder which would

destroy the wiring and moisture proofing material,

Data procedure

Arrangement of the equipment was set up as shown in Figure 5,
Several test runs were performed in order to check the system and warm
up the instrument for about thirty minutes, A lead wire was connected

between the cylinder and ground of the Vishay amplifier because spurious
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nolses were indicated by the stand-by oscilloscope and on the recording
raper. |

Prior to the test run, a table for positloning the appropriate
rheostat for each corresponding speed and amplitude was determined
through the paper speed of the recorder. Table 1 was used as a guide
for sequential runs of the experiment. Four different periods of the
displacement were generated for each of the four amplitudes; 1, 2, 4,
and 6 inches respectively. The notation A, B, C, sesseeee, N, O, P are
provided for simplicity in naming the period at each amplitude., At
each test, pressures around the cylinder from O to 360 degrees were
recorded on the Beckman recorder.

For the first test at M, the active "Y" was broken, so the record-
ings were from the "X" alone. Several runs had been performed until
the active "X" was shorted. Thus the active "Y" was repaired and able

to be used again,
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Anpli- | Perioa Speed, W ?::;tisge' Position| Transd Gain
;ﬁgﬁ Ty soc. RPM Rad/sec. %222{2 :£a§2i%' Aueer
1, A | 1,027 | 58.4 6.115 37.4 83.0 X. |bo
B | 1.361 | 44,1 4.615 21.3 64.0 X 40
C | 1.921 | 31.24 3.27 10.7 48,5 X 40
D 2,375 25.26 2,645 7.0 hi b X Lo
. 2,BE | 1,024 | 586 6.13 75.2 83.7 X 20
F | 1.379 | 43.5 L,55 41,5 65.2 X 20
G | 2,716 | 22.1 2,31 10.7 37.6 X Lo
H | 3.358 | 17.8 1.87 7.0 31.5 X 40
L, T | 1,03+ | 58,0 6.07 147.4 85,0 X b
3| 1.438 | b1.7 4.36 76.3 6.5 | x |8
X | 3.006 | 20,0 2,09 17.5 34,0 Y 40
L | 3.861 | 15.6 1:63 10,7 27.5 Y 40
6, M 1,071 56.0 5.86 206.2 85.4 X 1
N | 1.519 | 39.5 4,13 102.6 65.0 X 1
0 | 3.059 | 19.6 2.05 25.3 35.0 Y 20
P | 6,083 | 9.8 . 1.03 6.4 20.5 Y 40

Table 1 - Frequency Range and Position of

Rheostat at Corresponding Ampli-

tude and Output Gain,
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FIGURE 7
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CHAPTER IV
RESULTS AND EVALUATION

Four sets of tests were made in measuring the circumferential
pressure distributions, Each set consisted of varying the oscillatory
frequency through four values while holding the oscillation‘amplitude
constant, The measured pressure distributions were converted to press-
ure coefficients with the reference velocity being the maximum oscilla-
‘tory velocity., The discussion of results will be based on comparisons
among the four sets of tests.

Each pressure-coefficient figuré contains data representing four-
different positions in the oscillatory cycle: one at zero velocity, one
at maximum velocity and two at half of the maximum velocity., The first
.at Umax/z was for accelerating flow, the second was for decelerating
. flow.

The iesults might be énticipate& to yield a maximum force at
maximum velocity and a minimum force at zero velocity. The force at
zero velocity would not be zero due to inertla effects, The accelerat-
ing and decelerating cases should also produce different forces even
though they are at the same velocity. The accelerating cylinder should
produce a larger force than the decelerating casé because of the
effects of positive acceleration.

Figures 8 (A) through 11 (D) represent the one-inch amplitude cases.
Table 1 indicates the frequency range for this set of runs. The varia-

tion in pressure coefficient is wider for the higher frequency cases,
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The maximum velocity curves have essentially the same shape in each
case as for steady flow., Comparison of Figures 8 (A) and 11 (D) show
that, as the period increases, the wake portion of the C%:curve increases
in value (it does not have as large a negative value), The observa-
tion is the same for each of the:C%,curves on a given figure as the
period increases (i,e., as the velocity goes down).

Figures 12 (E) through 15 (H) show the pressure coefficient
variations for the two-inch amplitude cases, -The variation for these
cases are much like those for the one-inch cases; the same trends are
present,

Figures 16 (I) through 19 (L) depict the situation for the four-
inch amplitude cases, Figures 20 (M) through 23 (P) represent the
éix—inch amplitude cases, Both of these sets of figﬁres follow the
same trend as that éiscussed for the one-inch amplitude cases. Com~
parison of the data can also be made by looking at different amplitudes
for essentially the same period. Figures 8 (A), 12 (E), 16 (I), and -
20 (M) have approximately the same period with the amplitude ranging
frpm one inch to six inches, The wake portion of the (:P curve becomes
more negative as the amplitude increases,

Figures 18 (K) and 22 (0) offer a comparison at a period of just
over three seconds at amplitudes of four and six inches regpectively,
Again, it is noted that the wake portién of the(ﬁ;curve becomes more
negative as the amplitude increases at essentially the same period,

The force—per—unit-lenétﬁ can be determined from the pressure-co-

efficient curves by means of
' G

FAL = j)avf;,ax Cpcoseafe

(o]
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The integration was accomplished nﬁmerically by means of Weddle's
rule [l 6] .

The force-per-unit-length results are shown in Table 2. In each
case the instantaneous force follows what was anticipated, Cases 8 (4)
through 11 (D) show that the insfantaneous force decreases as the
period increases at one inch of amplitude. This same trend is true for
each different amplitude set., As the amplitude increased for a given
period (i,e., as the velocity increasesed) the instantaneous force-per-

unit-length also increased as expected.

Dimensionless forces, defined by

Fo=
j9\4ia$dﬂl

are shown in table 3. In each case the force coefficients are larger
for the smaller pericds. The trend is what would be expected from com=-

parison to the steady flow values at the same Reynolds numbers,
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Table 2 - Forces at Different Amplitudes

and Periods

Ampii- Force-per-unit~length of cylinder
tade U{HAX) u(Max)/2,acc]  U(MAX)/2,DEQ U= ZERO
1, A 0.0034 0.0015 0.0009 -0,0001
B 0.0016 0.0007 0.0006 ~0,0001
¢ 0.0008 0.0005 0.0004 -0,0000
D 0.0003 10,0001 0.0000 0.0000
2, E 0.0120 0,0060 0.005% 0.0002
P 0.0040 0.0012 0,0007 0.0002
G 0.0016 0.0009 0.0008 0.0001
H 0.0007 0.0004 0.0003 ~0,0000
L, I 0,0522 10,0331 0.0307 ~0.0019
g 0.0248 0,010k 0.0074 ~0,0035
K 0.0065 0.0026 0,0023 0.0001
I 0,0032 0.0019 0.0016 ~0,0000
6, M 0.1232 0.0692 0.0598 0.0093
N 0.0591 0,0188 0.0172 0.0026
0 0.0063 0.0025 0.0013 -0.0008
P 0.0016 0.0012 0.0010 -0,0001
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Table 3 - Dimensionless Forces at Differents

Amplitude and Perlods

Ampli~ Dimensionless Force / Reynolds number

tude u(max)  |u(max)/z,acc | u(mAx)/2, DCC U = ZERO

1, A [1.195/5.65%103|0.523/2.82x10° |0.332/2.82x10° |  -0.031
B |0.966/4.26X10°|0.441/2,13x10% |0.399/2.13x10° | -0, 046
¢ |1.040/3.02x103 0. 566/1.51%10° [0.469/1.51x10° | -0.039
D 0.640/2.42X103 0.110/1.33%10° |0.072/1.33x10% | . -0.98

2, E [1.057/1.13x10%|0.582/5.67x10% |0.472/5.67x103 | 0.017
P |0.644/8.41%10° [0.187/4.21%103 [0, 104/4. 21103 | 0.033
¢ |1.010/4.27%10 {0. 553/2, 14%103 |0, 514/2,14x10° | 0.068
H 0.641/3.46x1o3 0.368/1.73x1o3 0.265/1.73x1o3 -0.005

4, I 1.168/2.24x1o” o.68.7/1.12x1o[+ o.741/1.12x1o¢. -0, 042
5 |t.om/1.61x10" 0.451/8.06)(1030.320/8.06)(10‘3 ~0.152
K |1.228/7.7:%10°|0.493/3.87x10° |0.437/3.87%10°|  0.015
L [0.978/6.04%10%|0.592/3.02x10° |0.510/3.02%10° |  -0.006

6, M 1.315/3.25x1o“ 0.639/1.65x1ol+ 0.739/1.63x1o4 0.099
N 1.267/2.z9x1o4 o.639/1.63x1o” o.?39/1.63x10” 0.099
0 fo.545/1.14x10%0.218/5.69%10% [0,110/5.69x103 |  -0,069
P 0. 544/5.69K10°| 0.403/2.84%10° 0.358/2.84%10°|  =0.039
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CHAPTER V
CONCLUSIONS

This thesis was carried out for the purpose of studying the press-
ure distribution of an oscillating cylinder. From the evaluation of
the results, it is observed that the frequency of oscillation as well
as the amplitude of the displacement both have an effect on the angular
distribution of pressure coefficient around the cylinder. The compari-
son was made between a given amplitude with period varying and it can
be concluded that the pressure coefficient has greater variation for
high amplitude and short period than for lower amplitude and longer
period, In the same cycle of oscillation the force at the same velocity
is low for deceleration and high for acceleration., At the point of zero
velocity, the force is nonzero, but small., This force is due to the
inertia effect of the fluid which has reversed direction during the
deceleration of the oscillation period.

It is observed that the values of pressure coefficients are found
to lie within the range of the theoretical steady flow values,

The data from this study form a part of an ongoing program at the
University of Houston to determine an understanding of wave forces on
offshore platforms. The results of this study will hopefully lead to
an eyentual better description of wave forces,

Further study in this area could be the investigation of the press-~
ure distribution on pipelines that rest on the ocean floor and which are

subjected to currents and waves.
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TABLE 3 (A)
%2 3 53k 33 e vie e e X sl ofe el e o ofe e afe e Ak vie e ale vfe sl e ol ale dle sie aje ok e dfe e e sfe e sl ol sl e e dleae ol ol e ok Ak Aok e e e e ofe e e e e sl sde ol e e o alk e afk e ok e e e oje e e e S ol sle o e e o ok ol e sk e e kR K

UMAX),ACCELERATION # 1/2U(MAX),ACCLERATION % 1/2U(MAX),DECELERATION* U{ ZERO)
ANG MV PS1 CP % MV PSI cp ok My PSI cP x Ny PSI ce
¥ X 2 e e A Yook e a e e il e sk ok ok i vje e ol Sl dfe e ofe ke e sl sje s oAk ol e sfe e e e ol vie e o e vle e sfe e e oje ke e sl ole vk dje ke e e e 3fe dbe sk o alk e e ke ok e sje ke e ok o ok ofe die e ofe e afe sl e ok v e e ok e ok Ak ok ok
N 3.92 0.0C1755 1.C0 * 1,00 0.003450 0.26 * 0.90 0.0004C5 0.23 * =1,50 ~0.C00675 =0.39
19 3.70 0.031665 .95 % 0.80 C.000360 0,21 % 0.80 0.002360 0.21 * =1.00 =0.070450 =C.26
29 3.20 0.u0l44s .82 % 0,50 G6.000225 C.13 * 0,40 0.000180 0.10 * ~C.70 =C.0C0315 =C.18
30 3.50 0.001575 0.90 % =2,10 =0.000045 =~0.03 * 0.0 0.0 DU * =0,60 =0.C8027C =C.15
40 0.0 0.C Do) % =1410 =C.030495 =0.28 * =0,90 =0.0004C05 =0.23 * =0.60 —=0.000270 —0.15
59 =3,20 =0.001447 =0.82 * =2.00 =0.000900 =0.52 * =1.80 =0.0C0N810 ~0.46 % =0.80 -0.C00360 =-0.21
60 =4.50 =0.002025 =1,16 % =3,00 =0.,001350 ~0.77 # =3.00 =0.001350 =Q.77 # =1.10 =0.000495 =0.28
70 =7.00 =0.903152 ~1.80 % =4,50 ~3.002925 ~1.16 % =4,90 =0,002205 =1,26 % =2.60 =0.00117C ~0.67
80=10.5) =0.uN4T25 =2.70 % —=6,60 ~G.00297D =1.70 * =6,20 ~0.002790 ~1.60 * =3.30 ~0.001350 =0.77
GG=10.50 =0.u04T25 =2.70 % =6.70 =0.003015 =1.73 * =5,80 ~0.002610 =1.49 * =2,50 =0,C01125 —C.b4
100 =9.10 =0.004U095 =2.34 % =5,40 ~C.002430 =1.39 % =4,70 =0.002115 =1.21 % =1.80 =0.G3081G —0.46
110 =7,70 =~0,00315) =1480 % —4,50 =0,002025 —~1.16 * =4,20 =0,0018G0 =1.08 % =1,70 =0.000765 =C.44
120 =4.70 =0.002115 =1.21 * =4,00 =0.001800 =1.03 * =3,80 =0.001710 =C.98 * =1.80 =0.C00810 -C.46
130 =4.70 =0.0%2115 =1.21 % =3,80 ~C.001710 -0.98 * ~3,20 =0.001440 =2,82 * =1,40 -0.000630 =0.36
140 =4.50 =0.002025 =1.16 % =3,00 =C.001350 =0.77 % =2.50 =0.001125 =0.6%4 * =1.40 =7.002630 ~0.36
136 =3.70 =0.001665 =%,95 * =3,20 ~0.001440 =0.82 % =1,60 ~0.000720 =0.41 * -C.70 =0.C00315 -0.18
160 =3.30 =0.001485 ~0.B85 % —=1.80 =0.000810 =0.46 % =100 =0.900450 =0.26 * =0.40 ~0.CCOLRC ~C. 10
170 =2.90 =0.001305 ~3u75 % —=1.40 =0.C00630 =0.36 * —=0,90 =~0.000405 —=0.23 * =0.40 =0.002180 =010
180 =2.90 ~0.001305 =5.75 * =1.30 -0.030585 ~0.33 * =~0,80 =2,000360 -0,21 * ~0.30 -0.000135 =-0.08
190 ~3.00 =0.001352 =0.77 #* =1.50 =C.002675 =0e39 % =1,00 =3.,000450 -0.26 % =0.45 =0.CC0202 =C,12
200 =3.30 =0.901485 =0485 % ~1.70 =~C.0COTH5 =0.44 % —1.10 —=0.000495 =0.28 * =0.46 ~0.000207 =C,12
210 =3.60 =0.%01620 =0.93 % =3.10 =0e00I395 =0,80 * =1.5C ~0,000675 =0.39 * =C.65 -0.000292 =0.17
220 ~4.60 =0.002070 ~1.18 * =3.10 =C.001395 =5.80 % =2.60 =5,001170 =0.67 * =1.40 =-0.LC063C -C.36
230 =4.70 ~0,002115 =1.21 % =3,90 =Ca001755 =1.00 * =3,30 =0,001485 —D.85 * ~1.50 =G.C00675 —~0.39
24C =4.90 ~0.302205 =1.26 % =4.10 =G.001845 ~1.06 * =3,70 ~0.001665 =0,95 * ~1.87 =0,00081C ~0,46
250 =7.20 ~0.003240 —1.85 * =4,60 =0.072070 =1,18 % =4.10 ~0.001845 =1.66 % =1.70 =0.C00765 ~C.44
260 =9.20 —0.004140 =2.37 % =5,30 =0,002385 =1.37 * ~4.,90 =0.002205 ~1.26 * -1,80 =0.C0381C —C.456
270=13450 =0.004725 =2.72 * =6.8) —=C.003060 —1.75 % =5.90 —0.072655 =1.52 * =2.40 =D.00L)8C -0.62
280~10440 —0.004680 =2.68 * =6.50 =0.002925 =1.67 * =6.,00 =0,002780 =1.55 * =3,10 -0.C01395 =-0.8Q
290 =7.20 =0.033240 =1.85 % =4.,60 =0.002070 =1.18 * =4,90 =0,00220G5 =1.26 * =2.60 =0.00117C =C.67
300 —4.60 =0.002073 ~1.18 % —3.20 =0.001440 =0.82 % —=3,20 —0.001440 —0.82 % =1.10 —0.029495 -0,28
310 =3.10 =0.001395 =0.80 % ~2,10 =~0.000945 =0.54 * ~1,90 ~0.000855 =0.49 * =0.80 -0.000360 -0.21
320 0.10 0.0C0C45 0403 % =1.20 =0.000540 ~0.31 * =1.00 -0.00N450 =0.26 * =C.60 -0.CC027C -C.15
330 2.50 0.001125 0.64 % —C.30 —0.000135 —0.08 * =0.10 —0.0D00045 —0,03 * —0,65 —5.002292 ~C.17
340 3.30 0.001485 0.85 * 9,70 0.900315 0.18 * 0.50 0.000225 0.13 * =C.72 -0,000315 -0.18
350 3.60 0.001629 0©.93 #* ¢.79 0.000315 0.18 * 0.90 0.000425 0.23 * =1.00 =0.C0045C ~C.26
360 4.00 0.001800 1.03 % 1,20 C.200540 0,31 % 0.90 0.000425 0,23 % =1,40 =0,000630 —C.35
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TABLE &4 (B)
34 3 3 3o X ol % %o fe sfe e e ok o e e e e e e e ale Aol e i 3 3l Al e o e A de % ok st ofk e ik ale e 3 3k e o e vl ok 3 ek o ik ok T e vk ke sk e e e dde e e ol sk e Re e ok o ok o D 3k e ade e e vk e Sl e e e e Nk e R

U{MAX), ACCELERATION * 1/2U(MAX),ACCLERATION % 1/2U(MAX),DECELERATION ULZERD)

ANG MV PS I cPo® MV PSI LY PSI Cpoo% o omy PS1 cp
s 3 ¥k 2006 o 23 e e 3R o T ik s A 3l 7 e o 3 e o 30 e R S okt ¢ i i ke ol e e ol 3 3 3 3 e o ke ok ok e 3 o R ok e 43 e e 16l e ok e ok e o i ol ot e ok 3 o ool S o o i e o e e o e e

O 24,10 0.030945 D.95 % Q.50 C€.0095225 9D.23 % 0.40 0,000180 0.18 * —-1,00 —0.J300450 —0.45
10 1.93 02.030855 Q.86 * 0.37 C.9200135 O.14 * 0.30 0.0090125 0.14 * -0.90 -0.000405 -C.41
20 1440 0.5C0633 0.63 % 0,10 0.020045 0.2% * 0.0 0.0 D.C * ~C.7D0 -0,CC0315 -C.32
30 Y430 0.0L83135 J.l4 % =0,50 -0.900225 —0.23 * =0.30 —-0(.000135 -0.14 * —4.70 —-0D.000315 —-9.32
45 =120 -N.UUC540 —0.54 % ~1,50 =3,2070675 ~0.68 * =0.7C -0.200315 -0.32 * =C.65 -0.050292 -0.29
50 =1.90 =0.CC0N8B55 ~0.86 * -1.99 -0.0008585 =0.86 % =1.70 -0.,I00765 ~0,77 * -0.72 -0.C003224 -C.33
6D =370 =N GCL665 =167 % =240 =C.001080 -1.08 % ~=2,00 -0.000900 =0.90 * —~1.00 =0.00045C ~C.45
10 =4 .70 =0,0u2115 —2.12 % =3.30 =C.201485 =1.49 % =2.30 =0,001035 =1.04 * -1.40 -0.000630 -0.63
80 =5.,90 =0.00L2655 ~2.67 % =3.80 =0.001710 =172 % =3,20 =N.00144C =1.45 %* =1.40 ~0.C0063C —-C.63
90 =5.70 -0.00256% -2.58 % ~3.80 =0.001710 =-1.72 * =3.00 =0.D01350 =1.36 * —=1.20 =-0.0J054C —C.54
100 ~4.50 =2,002025 —~2.03 % =2,60 —0.301170 —1.17 % =2,00 =0,.,200980 ~0.90 * -1.,10 ~-0.000495 ~-0.50
1in =2.70 =0.901215 -1.22 % =2.09 =0.000900 -U.90 % -1.80 -0.022810 -0.81 * =-1.20 =0.C32540 -0.54
120 =2.60 =0.321170 =-1.17 * =2,03 =0.000990 -0.90 * ~1,80 -0.002810 ~0.81 * -1,20 -0.CQ00540 ~C.54
130 =247D =D.G01215 =1.22 * =1.90 —=0.000855 —0.86 * =1.70 —0.0007&5 —~0.77 * —1.20 =-U.000540 -0.54
143 =2.30 =0,2001035 =1.04 * -1,80 —-0,000810 —-0.81 * -1,50 =2.000675 -0.68 * —=0.,90 =-0.000405 -0.41
150 =2.30 ~-0.0317035% ~1.04 % -1,80 -0.000810 ~0.81 % =1.,40 -0.000630 -0.63 * -0.70 -0.C00315 ~-C.322
160 =2.30 -0.001035 -1.04 % ~1.83 =C.0008B10 —0.81 % =1.40 —~03.000630 —0.63 % —=3.50 =0.020225 ~0.23
17¢ -2.20 =0,.,300992 —-0.99 % =1.,70 -C 000765 ~Co77 * -1.40 =0.000630 -0.63 % -C.30 =-0.000125 -0.14
180 =2.20 =0.00C990 ~0.99 * =1,70 =-C.000765 =077 * =1450 =0.000675 =0.68 * -0.30 ~0.0660135 ~C.14
190 =2.30 ~6,001035 ~1,04 % ~1.80 =C.000813 =D,81 * =1.50 —1.,300675 ~0,68 * —=0,40 —-0G.00018C —C.18
220 =2.40 =0.U01u8% —-1.708 * =-1,90 ~3.7200855 =0.86 * =1.30 ~0.C00585 =-0.59 * -0,40 ~0.020180 -0.18
210 =2.40 =~0,021080 —-1.08 % —1,90 —=G.020855 ~0.86 ¥ ~1.40 ~D.000630 =0.63 * ~-(e8) =0,(00360 ~-CT.36
220 =2.30 =Q.301035 =1404 % ~1.80 —~C.0005810 —-0.81 #* —=1.40 =0,000630 -0.63 * =1.,00 =-0.C0045C —C.45
230 =2.60 =D001170 ~1.17 % —1.,99 —~0.500855 —5.86 % ~1.60 =0.0030720 -G.72 * ~0.90 -0,0790405 -0,41
240 =2.50 =0.001125 =1.13 % ~2,10 =0,000945 =0.95 * =1.,90 ~0.000855 -0.86 % =1.10 =0,L00455 =C.50
230 =2,99 =0,001305 ~1.31 ¥ =2,10 —u-000945 =095 % =170 =0.000765 ~0.77 * -1.20 -0.000540 -C.54
260 <=4,50 =0.,00202% —2.023 % =2.,50 —-0.001125 =1.13 % =1.G0 =0.000855 =0.86 * =1.10 =-0.J90495 -0.54
270 =5.6N =0.002520 -2.53 * -3,9C 'Oc031755 -1476 ¥ =3.10 =0.001395 -1,40 * -1,20 ~0.000%40 -0.54
289 -6.00 ~0.002700 =2.71 % =3,80 =-0.001710 ~1.72 =* =3,20 =D.,001440 =145 % =1.,40 =-0.,0000632 -C.63
290 —=4.,90 =0.,002205 =221 % =3,30 —=C0.001485 —1.49 % —2,30 =0.901035 =1.04 * =1.30 =0.0JC585 ~0.59
300 =3.,80 =0,001710 =1.72 % =2.40 -0,001080 ~1.08 * «2,00 =0,0009C0 =-0.90 * -1,10 =0.000495 ~Q.%2
316 =2.00 ~0.000900 ~0.90 % =~1.90 =0.000855 =Q.86 *% =1.70 =0.000765 ~0.77 % -0.70 -0.CC0315 ~C,.32
325 =1e20 -0.200540 ~0.54 % —1,60 =C,000720 =0.,72 % =3,80 =2,000360 -0.36 % —0.60 ~0.0003270 ~0.27
330 044D 04002183 U.18 % =0.5) =C.230225 =-0,.23 * =3.,20 =9,000090 -0.09 * ~0.70 ~0.C0N0315 ~-0.32
340 1.50 0NL,030675 0.68 * 0,13 0.000045 0.05 * 0.0 D.0 0.0 * -0.60 -0.C0027C -C.27
350 2400 0.000900 (.92 % 2,30 (.000135 0.14 ¥ 0.3C 92.000135 0.14 % —-0.80 =0.00036C ~C.36
360 2.20  0.,LJN990 0,99 % U450 (.000225 0.23 % 0,50 2.000225 90.23 * -1,00 -0.000450 -C.45

*
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TABLE 5 (C)
e B 30 o e i ade e e e s o alk ol o e o ol e e o e e o ode s oo i ke o e ol a8k el aie o ¥ o e e Aol e o e ok e adkale sl st e sk s e Ak e ol ol e s st ok o 3 ol ae e e o4 e ade A e X e e ek ik ot e e e e e ke Sk Ak %

UIMAX) s ACCELERATION % 1/2U(MAX),ACCLERATION # 1/2U{MAX),DECELERATION® UL ZERD)

ANG v PSI cPoox My PSI CP % My PSI CP * MV PSI ce
030 Ak b 4 5o e e 3 e e e e o s o 30 s ol e ok e Rk ool e s ok ok 3ol stk ol e o 3k ok ak R o e K e ok e e e s ok ok ok e e e ol ik sl st e e A ol Al o kol o K ek Aok e e ¢ 42 e e e ok Kt ok
0 1.10 0.000495 0.99 * 0.30 0.000135 0.27 % 0.20 0.000090 0.18 % Q.10 0.000045 0.09
10 1.00 0.C00450 0.90 * 0.30 0.000135 0.27 * 0.20 0.000090 0.18 * 0.10 0.000¢045 Q.09
20 0.90 0.000405 0.81 * 0.20 0.000090 0.18 * 0.20 0.000090 0.18 * (0.10 0.000045 0.09
30 0.50 0.000225 0.45 % 0.10 0.000045 0.09 % 0.10 0.000045 0.09 * 0.10 0.000045 0.0G9
40 0.0 0.0 0.0 *¥ -0.10 -C.000045 =-C.09 * 0.0 0.0 0.0 #* 0.20 0.00009C 0.18
50 -0.320 -0.000135 ~0.27 * ~0.30 —0.000135 =0.27 * =0.10 =0.000045 ~0.09 * 0.0 0.0 0.0
60 =0.70 -0.000315 -0.63 % =0.50 —-0.000225 ~0.45 % -0.50 —-0.000225 —-0.45 * ~0.20 -0.000090 -0.18
70 ~1.20 —-0.000540 -1.08 % ~0.70 =0.000315 =0,63 % ~0.60 -0.000270 -0.54 % =-0.20 -0.00C090 -0.18
80 -1.80 =0.000810 -1.,62 % =1.10 —=0.000495 =0.99 * =0,80 —-0.000360 ~0.72 * =0.10 =-0.u0N045 =-0.09
90 —-2.30 —-0.001035 —=2.07 % —=1.50 -0.000675 =1.35 % =-1.10 -0.000495 ~0.99 * =0.20 =-0.000090 -0.18
100 =2.30 =0.001035 =2.07 % =1.60 -0.000720 -1.44 % =1.10 =0.000495 -0.99 % —-0.10 -0.000045 -0,09
110 -2.10 -0.000945 ~-1.89 * ~1,10 =-0.000495 ~0.,99 * ~0.90 =-0.000405% -0U.81 % -0.20 -0.C000Y0 -C.18
120 -1.60 -0.000720 -1l.44 % =0.90 —-0.000405 ~0.81 * =0.70 -0.000315 ~0.63 % =0.30 =-0.000135 -0.27
130 =0.80 —-0.000360 —=0.72 % =0.70 =0.000315 ~0.63 % =0.60 =0.000270 =0.54 * =-0.10 -0.000045 -0.09
140 -0.70 -0.000315 =-0.63 * -0.60 -0.000270 -0.5%4 * -0.50 -0.000225 -0.45 * Q.0 0.0 00
150 ~0.70 ~0.000315 =0.63 * ~0.60 -0.000270 =0.54 * =0.40 ~0.000180 =0.36 * 0.10 0.000045 0.09
160 -0.70 ~0.0600315 -0.63 % -0.50 -0.000225 -0.45 * -0.40 -0.000180 -0.36 * ~C.10 ~0.000045 -0.09
170 -0.60 =0.000270 ~0.54 % =0.50 =0.000225 =0.45 * ~0.,40 ~0.000180 ~0.36 % «0.10 =0.000045 -0.09
180 ~0.60 ~0.000270 ~0.54 #* =0.60 =0.000270 =0.54 * ~0.40 =0.000180 -0.36 * 0.0 0.0 G.0
190 =0.70 =0.000315 =0.63 % ~0.50 -0.000225 ~0.45 *¥ =0.50 ~-0.000225 ~0.45 % 0.10 0.000045 0.09
200 =0.70 =0.000315 =0.63 % =0.%50 =0.000225 ~0.45 % ~0.50 -0.000225 ~0.4% * 0.10 0.00004% 0.09
210 -0.80 =0.000360 =0.72 % =0.60 =0.000270 =0.54 * =0.30 ~-0.00013% ~0.27 * 010 0.000045 0.069
220 =0.70 ~0.000315 =0.63 * ~0.70 -0.000315 -0.63 % =0.60 =-0.000270 -0.54 * 0.0 0.0 0.0
230 —=0.80 ~0.000360 =0.72 % =0.80 ~0.000360 -0.72 ¥ =0.60 ~0.000270 -0.54 % -0.10 -0.C000045 ~0.09
240 =0.15 =0.000067 -0.14 * =0.90 =0.000405 =0.81 % =0.70 =0.00031%5 =-0.63 * ~0.20 -0.000090 ~0.18
250 ~1.90 =0.000855 ~1.71 * =1.20 -0.000540 -1.08 * =1.00 =-0.000450 —-0.90 % =-0.20 ~0.000090 -0.18
260 =2.20 ~-0.000990 -1.98 * =1.70 -0.000765 -1.53 % =1.20 -0.000540 ~1.08 % =0.10 -0.C00C45 ~0.09
270 -2.30 -0.001035 -2.C07 * =1.40 ~0.000630 -1.26 * ~1,30 =-0.00058% ~1.17 * -0.10 -0.C00045 ~0.09Y
280 =1.80 -0.000810 =1.62 #* =-1.20 ~-0.000540 ~1.08 * ~0.90 =0.000405 ~0.81 % -0.20 -0.000090 -0.1l8
290 -1.20 =0.000540 =-1.08 % =0.70 -0.000315 =0.63 % =0.70 -0.000315 ~0.63 % =0.20 =-0.000090 ~-0.18
300 =0.70 =0.000315 =0.63 * =0,60 -0.000270 =0.54 % =0.40 -0.000180 =0.36 % ~0.10 =0.000045% =0.09
310 -0.20 -0.000090 ~0.18 * =0.320 -0.000135 =~0.27 % =~0.10 =0.000045 =0.09 * (.0 0.0 0.0
320 0.0 0.0 0.0 % =0,10 =0.000045 =0.09 * 0.0 0.0 0.0 * 0.10 0.000045% 0.09
330 0.60 0.000270 0.54 * 0.10 0.000045 0.09 ¥ 0.20 0.000090 0.18 % 0.20 0.C00090 (.1lHK
340 0490 0.000405 0481 % 0.30 04000135 0.27 % 0.30 0.000135 0.27 % (0.0 0.0 0.0
350 1.00 0.0060450 0.90 % 0.20 0.000090 0.18 % 0.20 0.000090 0.18 % =0.10 -0.000045 -0.09
360 1.20 0.000%40 1.08 * 0.30 0.000135 0.27 % 0.30 0.000135 0.27 #% -0.10 -0.000045 -0.09

2 e e e e e o s s e el e e sl ool ok o st s e e e e A 4 2o ik o o okl i el o ool ¢ Bk ol e 5t o ok ok e o o ol e e el o s e s o e oo ol e o ek AR ek Ao sk Ok R K



TABLE 6 (D)
ok e o s oo o e s e ool i e o oo el 4 Bele e ol e s s s o o ool e ol e e ok e s ol ol e ool e e e ok ke e o 30 ot st o e e ok e okl e sk ol e e ke o e o ol e e e o oo ol e e o kol ek

U{MAX)4ACCELERATION * 1/2U(MAX),ACCLERATION * 1/2U(MAX) DECELERATION: U(ZERD)

S ANG MV . PS1 ce %= MV . PSI cp % My PSI cPox MV _ PSI cp
e 3 e o e e oot s ek e ke e e ool o e oo sl ol e et o e e e e ot skt oo gl e e sl e e e o ol s s R e s o o el e e ol s ol e ek ol o ok e o o e e e el o

0 0.70 0.000315 0.96 = 0.20 0.000090 0.28 0.20 0.000090 0.28 % 0.0 0.0 . 0.0
10 0.60 0.000270 0.83 % Q0.10 0.000045 O0.1% 0.10 0.000045 G.14 * (0.02 0.000009 0.03
20 0.40 0.000180 (G.55 * 0.0 0.0 0.0 0.0 0.0 0.0 * 0.03 0.000013 C.04
30 -0.20 -0.000090 =-0.28 * =-0.20 -0.000090 -0.28 -0.10 -0.000045 -0.14 ¥ Q0.02 0.000009 0.03
40 -0.30 =-0.000135 ~-0.41 ¥ =0.30 =-0.00013% =-0.41 -0.20 -0.000090 -0.28 * (.01 0.000004 0.C1
50 -0.50 ~-0.000225 =-0.09 % -0.40 ~0.00018C =-0.55 -0.40 -0.0001€80 -0.55 * =-0.02 -0.000009 ~-0.032
60 =0.90 -0.000405 =-1.24 * =-0.70 —-0.000315 -0.96 -0.50 ~0.000225 -0.69 * —0.13 -0.000058 =-0.18

3%

70 =110 -0.000495 -1.51 ~1.10 -0.000495 =1.51 -0.580 -0.000360 -1.10 -0.13 -0.000058 -0.18

80 ~1.20 -0.000540 -1.¢5 -1.20 =-0.000540 =-1.65 -1.00 -0.000450 -1.38 % =0.12 -0.000054 -0.17
90 ~1.50 =0.0G00675 -2.07 ~1.00 -0.000450 -1.38 ~1.10, -0.000495 -1.51 * -0.10 -0.000045 -Q.14
100 =-1.50 -0.000675 -2.07 -1.10 =-0.000495 -1.51 -0.80 =-0.000360 ~1.10 ¥ ~0.11 -0.000049 -0.15
110 ~1.40 -0.000630 -1.93 -0.80 -0.00036G -1.10 =-0.70 =-0.000315 ~0.96 * -0.13 -0.000058 -0.18
120 -1.10 -0.000495 ~-1.51 =-0.40 -0.000180 -0.55 ~0.30 =-0.000135 -0.41 * -0.10 -0.000045 -0.14
130 -0.50 =0.000225 -0.69 =~0.30 =-0.000135 ~0.41 ~0.30 -0.000135 -0.41 * -0.10 -0.000045 ~0.14
140 -0.40 ~0.000180 =0.55 ~0.,20 -0.000090 -0.28 -0.20 -0.000090 ~0.28 * -0.10 -0.000045 —-0.14
150 -0.40 -0.000180 -0.55 -0.20 -0.000090 -0.28 -0.20 -G.000090 -0.28 * 0.0 .0 0.0

160 -0.30 -0.000135 =-0.41 -0.30 ~-0.000135 ~0.41 =-0.20 -0.000090 -0.28 ¥ 0.08 0.000036 0.1l
170 -0.40 -0.000180 -0.55 ~0.30 ~0.000135 =0.41 ~0.10 -0.000045 -0.14 * 0.09 0.000040 0.12

180 -0.40 -0.000180 -0.55 -0.30 -0.00013% ~-0.41 ~0.20 -0.000090 -0.28 * (0.10 0.000045 OC.l4
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190 -0.50 -0.00022% -0.69 ~0.30 -0.000135 ~0.41 -0.21 ~0.000094 ~0.29 * 0.10 0.000045 O.14
260 -0.40 -0.000180 ~-0.55 -0.20 -0.000090 -0.28 =-0.10 =-0.000045 —-0.14 ¥ 0.10 0.000045 O0.14
210 -0.40 -0.400180 -0.55 -0.20 ~-0.000050 -0.28 -0.20 -0.000090 -0.28 * 0.0 0.0 0.0

220 =0.40 -0.000L80 ~0.55 ~0.30 -0.000135 -0.41 ~0.20 -0.,000090 -0.28 * —-0.10 -0.000045 -0.14
230 -0.60 -0.000270 -0.83 -0.30 -0.000135 -0.41 =0.20 -0.000090 -0.28 * ~0.10 -0.000045 -0.14
240 =1.00 =0.000450 -1.38 -0.50 -0.000225 -0.69 -0.30 -0.000135 -0.41 * -0.20 -0.000090 ~0.28
250 -1.30 -0.000585 -1.79 -0.80 ~-0.000360 -1.10 ~0.60 -0.000270 ~0.83 * -0.10 -0.000045 ~-0.14%
260 =1.50 -0.000675 -2.07 -1.00 -0.000450 —-1.38 ~0.90 -0.000405 -1.24 % -~0.10 ~0.000045 ~0.14
270 =1.40 -0.000630 -1.93 =1.20 =-0.000540 ~1.65 ~1.00 -0.000450 -1.38 * -0.10 -0.000045 -0.14
280 -1.30 ~-0.£00585 -1.79 ~1.10 -0.0004%5 -1.51 ~1.00 -0.000450 -1.38 * -0.15 -0.000067 -0.21
290 =1.20 -0.000540 -1.65 -0.90 ~0.000405 ~1.24 -0.80 -0.000360 =-1.10 * -0.10 -0.000045 -0.14
300 -0.90 —-0.000405 -1.24 -0.70 -0.000315 -0.96 -0.60 -0.000270 -0.83 * -0.14 -0.000063 ~0.19
310 ~0.60 ~-0.000270 -0.,83 =0.50 =0.000225 -0.69 -0.40 -0.000180 -C.55 * -0.13 -0.000058 -0.18
320 -0.40 -0.000180 -0.55 -0.40 -0.000180 ~0.55 -0.20 ~0.000135 =0.41 * 0.0 0.0 0.0

330 -0.20 -0.000GY90 -0.28 -0.30 -0.000135 -0.41 -0.20 -0.000090 -0.28 * (0.01L 0.C00004 0.0l
340 0.50 0.000225 C.69 0.0 c.0 0.0 0.0 0.0 0.0 * (.03 0.000013 0,04
350 0.70 0.000315 (.96 0.20 0.000090 0.28 0.10 0.000045 0.14 * 0.03 0.000013 O0.C4
360 0.70 0.000315 0.96 0.20 0.000090 0.28 0.20 0.000090 0.28 * 0.0 0.0 C.0
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TABIE 7 (E)
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UIMAX),ACCELERATION #* 1/2U(MAX) ACCLERATION % 1/2U{MAX),DECELERATION# UlZERD)

ANG MV PSI cP % MY PSI CP % MV PSI CP MV PSI cp
e 0o e o o e e sl o ole oo ok o ok ol e ofe b o e e kol o oo e e e o e e o ofe s o e ol o ook e ol e ook e e ok e ok e e e o ok e e ok e ol ol ke s e et e ot oo e A e ok ek e
0 7.70 0.006930 069 ¥ 1,80 0.001620 0.23 * 1.40 -0.001260 0.18 % =2.,90 -0.002610 ~-C.37
10 7.00 0.006300 0.90 ¥ L1.70 0.001530 0.22 % 1.00 0.000900 0,13 #%# =-2.40 -0.002160 -0.31
20 5.50 0.004950 0.70 % 0.70 0.000630 0.09 * 0.90 0.000810 0el2 * -1.90 -0.001710 -0.24
30 3.10 0.002790 0.40 * —-0.60 -0.000540 -0.08 * 0,20 0.000180 0.03 * -2,00 ~-0.C018C0 ~-0.26
40 ~-1.00 -0.000900 ~0.13 * =2,50 ~0.002250 =0.32 %* =1,10 =0.000990 ~0.14 * =2,00 ~0.001800 ~0.26
50 =740 =0.006660 =095 * =4.50 —=0.004050 =0.58 % =3,40 ~0.003060 =0.43 ¥ ~2.40 ~0.002160 -0.31
60-14.00 ~0.012600 -1.79 * —=9.00 =-0.008100 —1.15 * —-5.00 ~0.004500 =0.64 %* -3.00 -0.002700 ~0.38
70-18.30 =0.016470 —=2.34 #*=11.90 ~0.010710 =1.52 % =9.60 ~0.008640 =1.23 % =-4,90 —-0.004410 —=-C.63
80-18.40 —=0.016560 ~2.35 %-12.40 ~0.011160 =159 *~-10.40 —0.009360 -1l.33 * =5,60 -0.005040 =-0.72
90-16.00 -0.014400 -2.05 *-11.90 -0.010710 -1.52 #-10.10 ~-0.009090 —-1.29 * -%5,90 -0.005310 -0.75
100-12.00 ~0.010800 -1.54 %~10.30 -0.009270 =-1.32 % -9,30 -0.008370 -1.19 * —-4.90 -0.004410 ~0.63
110-12.40 =04011160 ~1.59 * -9,.,90 =0.008910 =1.27 * —=8.40 =-0.007560 =-1.07 ¥ ~=5,20 -0.004680 ~0.67
120-12.10 =0.010890 =1.55 % =8.50 =0.007650 ~1.09 % ~7.10 -0,0063G60 ~0.91 * —-5,30 ~-0.004770 —~0.68
130-10.20 ~0.009180 —1.30 % =7.10 —-0.006390 ~0.91 % =5.,50 -0.004950 —-0.70 * -3.,50 -0.003150 -0.45
140 =8.10 -0.007290 =1.04 ¥ —=6.20 ~C.005580 =0.79 ¥ =5.,50 —-0.004950 =C.70 * ~3,10 -0.002790 —-0.40
150 8400 =0.007200 ~1.02 #* =6,30 =0.005670 =081 ¥ =5,10 —-0.004590 -0.65 * =2.,90 -0.002610 -0.37
160 =7.60 ~0.006840 =097 % =5.80 ~0.005220 =0.74 % =4.50 -0.004050 ~-0.58 % =-2,00 ~0.C01800 -0.25
170 =750 =0.006750 —0.96 % =5,70 —C.005130 ~C0e73 * =3,80 ~0.003420 ~0e4%9 % ~1,10 -0.000990 ~0,.14
180 =7.60 ~0.006840 ~0.97 ¥ =5.90 -0.005310 =0.75 ¥ =4.,00 -0.0036C0 -0.51 * =-0.80 —-0.000720 -0.10
190 =7.50 =0.006750 -0.96 * —-5,90 —-0.,005310 -0.75 * =3.80 -0.003420 -0.49 * -0.90 -0,000810 -C.12
200 -8.00 ~0.007200 ~1.,02 % =6,00 =-0.005400 =0.,77 * =4.50 ~0.004050 -0.,58 * -2.00 ~0.001800 -0.26
210 ~8.00 =0.007200 —1.02 % =6,10 ~0.005490 =078 * ~4,90 —0.004410 ~0.63 * =2.70 -0.002430 ~0.35
220 =790 =0.007110 —1.01 ¥% =6.10 ~0.005490 —0.78 * =5.50 =0.004950 =0.70 ¥ -2.,90 —-0.C0261C ~C.37
230 ~G9.80 ~0.008820 -1.25 ¥ —-6.90 ~0.006210 —-0.88 * =5,70 =-0.005130 ~0.73 *¥ =-3,70 ~-0.,C03330 -0.47
240=11.,90 =0.010710 -1.52 * —=8.80 ~0.007920 =1.13 * =6.90 —-0.006210 =0.88 * ~5,30 -0.004770 —-0.68
250~12.60 =0.011340 ~1.61 *¥=10.10 -0.009090 -1.29 ¥ =-9,00 —-0.0081C0 -1.15 ¥ =5.,00 -0.004500 -0.64%
260-14.00 —-0.012600 —-1,79 %—10.50 =0.009450 =134 * ~9.00 ~0.008100 =~1.15 * =-5,10 =-0.004590 ~0.565
270-16.00 =0.014400 =2.05 #¥=12.20 =0.010980 ~1.56 ¥ ~9.90 =0.008910 —~1.27 * =6,10 -0.005490 ~0.78
290-18.60 =0s016740 =2.38 *=12.60 —=0.011340 —1.61 %=10.60 —0.009540 ~1.36 ¥ -5.60 -0.005040 -0.72
290~-18460 ~0.016740 —2.38 *%~11.90 ~0.010710 =1.52 ¥ =9,40 -0.008460 ~1.20 * -5,20 —-0.004%80 -C.67
300=14.00 =~0.012600 =1le79 % =9,00 ~0.008100 =115 * ~5,20 ~0.004680 «0.,67 *¥ ~2.00 ~0.002700 ~0.38
310 =7.60 ~0.006840 ~0.97 % =4,50 ~0.004050 =0.58 % =3.60 «0.,003240 =0.46 % ~2,40 -0.002160 =-0.31
320 ~1.00 =0.0C00900 =013 * =2.60 ~-0.002340 =033 * ~1.10 ~0.000990 ~0.14 * ~-2.00 -0.C018C0 —-0.26
330 3,30 0.002970 0442 * -0.80 =C.000720 =-0.10 * 0.0 0.0 0.0 ¥ =-1.60 —-0.001440 ~-0.20
340 5460 0.005040 0a.72 * 0.90 0.000810 O0.12 ¥ Q0«70 0.000630 0.09 * =2.10 ~-0.001890 ~-0.27
350 T.C0 0.006300 0690 * 190 0001710 0Qa24 % 0,80 0.000720 0410 % =-2.60 -0.002340 -0.33
360 7.90 0.007110 1.01 * 2,00 O0.001800 0.286 % 1le40 0.,001260 0.18 * -~3,10 -0.00279C -0.40
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, - TABLE 8 (F)
***********************************#**#*****************#****#***********************#***#*******

U(MAX),ACCELERATION * 1/2U(MAX),ACCLERATION * 1/2U(MAX),DECELERATIONX U(ZEROD)
ANG MV PSI CP ok MV PSI cPox MV PS1 CP * MV PSI cp
e 3 %% 3 3k ok e s o e o e 3 ok 3k oK 3 7 ok o ok 3 e e 3 e sk o o o e i s ol ok ok e e o ok e 3 o o o o ot e st o ok ol ofe ik ke ok ik e a6 e 3 3 e afe 3 o ok e o 3k e S e o e o e ok ok e 3 e e e el e o o o e A A Ae e
O 4,10 0.003693 0.95 % 1.10 0.000990 0.26 * 0.60 0.000540 0.14 * 1,30 0.C0l170 Q.30
10 3.70 0.003330 0.86 % 0.70 0.000630 0.16 % 0.40 -0.000360 0,09 * 1.C0 0.CC090C C.23
20 2.30 0.00297) 0.53 % =C,40 =0.000360 =0,.09 * 0,10 0.0900090 0.02 % =0.30 =0.000270 =0.07
30 =210 =D 001890 =(e49 % =2,5) =(.002250 =0458 % ~1,80 =0.,001620 ~0.42 * -0.50 =-0.C00450 -0.12
40 =3.40 =0.003060 ~0.79 % =3.50 =0.0031%0 =D.8l % ~2,20 =-0.001980 -0.,51 # -0,90 -0,CCI31C -C.21
350 =4.80 =0.00432) =1lell * =4,00 =0.003690 =0.93 % =3,70 =0.003330 ~0.,86 % —1,50 —-0.C01350 ~C.35
60 —6.10 ~0.00549) —~1.42 % =5,52 «C.00495) ~1,28 % =5,00 ~0.0045%0 ~1.16 * =1,60 =-0.001440 =0.37
70 -9.00 ~0,008130 ~2.09 % «T7.10 ~0.006390 =165 % =5,70 =0.,005130 =-1.32 % ~2,70 -0,(0243C ~C.63
8§0-10450 =0.0094%0 =-2.44 * =9,00 =-0.,C08120 =2.09 % =7.00 ~0.,006300 =1.63 * -2.99 ~0.00261C —C.67
93=10,10 =0.00909) ~=2.34 % —8,00 =C.C07230 —~1.86 * =5,70 =0.,005130 =1,32 % ~1.30 -0.901170 -0.33
1C0 =7.50 ~04006750 =1.74 * =6.,20 -0.005580 ~l.44 % =5,40 =0.004860 ~-1,25 % -1.,70 -C.C0153C -C.39
110 =7.00 =0.006300 =1.63 % =5,00 =0.004500 =1.16 * =4,20 ~0.003780 =0.98 #* -2.00 -0.C0183C -C.46
129 —4,80 <0,C04320 —1.11 % «3,70 =35.203330 -0.86 % =3,50 =0.003150 ~0.81 * ~1,90 =-0.001710 -~0.44%
130 =4,72 =0.,004230 =1.09 * =3,50 -0,003150 =0.81 % =2,60 ~0.002340 ~0.60 #* -1.,40 -0.001260 =-0.33
140 =4410 ~0.G003690 3495 % =2.70 =0.002430 =0.63 % ~2.10 ~0.001890 =0.49 * -1.10 -0.C509%0 -C.26
150 =3.60 =0.003240 —0.84 % =2.60 =C.302340 =0,60 % -2.00 —-0.0018C0 =0.46 * ~1.00 =0.000930 -0.23
160 4400 =04J33363N =0.93 % =2,90 «0.002610 =0.67 % =1.80 =0.001620 =-0.42 * ~0,50 -0.000450 -0.12
170 =3.80 ~0.003420 =(.88 % =2,70 =0.002430 =0.63 #* =1.90 =0.001710 -0.44 % -C.40 ~0.(2036C -C.09
180 =3.80 =0.00342) =0.88 % —=3,30 =Ce002720 =0.70 % ~1,70 =0.001530 =0,39 % =0.10 =-0,000099 —-0.02
192 =3.79 =0,003330 =086 % =2.90 «C.002610 ~-0.67 * ~2,10 -0.U01BG0 =0.49 * =-0.20 -0.C00180 -0.C5
239 =3.90 =04003510 =381l % =2.70 =-0.002430 ~0.63 * =2,00 =-0,001800 =0.45 % ~0.30 —-0.C0027C ~C.07
210 =3,70 =C0.uG3330 ~J3,86 % =2,50 =-0.C02250 =0.58 * —=2,00 -3.001800 -0.46 % -1.02 -C.0C09CC ~C.23
229 =4 410 =0,00369) —2.95 % =2.40 =0.002160 =0.56 % =~1,90 =0.20171Q -0.44 * ~1.10 -0,000990 -0.26
230 =4,.8) =0.004320 ~l.1ll1 % ~3,70 =D.D03330 =0.86 % =2.40 -0,002160 ~0.56 * -1,00 -0,CC09CC -C.23
240 =4.90 =0.004410 ~1.14 * =3,90 =(0.003510 =0,91 * =3,50 =0.,003150 -0.81 % —=2,10 -0.03189C —-0.,49
250 —6.90 =0.,006210 —=1.60 % =5,00 =0.004500 ~1.16 % =3,90 -0.003510 -0.91 * -2.20 -0.071980 -0.51
260 =7.50 =0,006750 ~1.74 % =6,00 =0.005400 -1.39 % =5,60 -0.,005040 =-1,30 #* =-1.50 -0.C01350 -C.35
270-10.30 ~D,0C00270 ~2.39 % =8.00 =0.007200 =~1.86 * =6.,00 -0.005400 ~1.39 * -1.30 -0,001170C ~C.39
289-10.30 =0.0092790 =2,39 * =9,00 =C.008100 =209 % =7.20 =D.006480 ~1.67 % =2.70 ~=0.002430 -0.,63
290 =9.,20 ~0.008280 =2.14 % =7,10 =0.006390 =1.,65 % =6,10 =0.0054S0 -1.,42 * =2.90 -0,002610 =-0.67
S0 »6.,10 =04005490 «1.42 * =5.,60 =0.005040 =1.30 * -4,80 -0.004320 =141l % =1.60 =0,001440Q0 -0.37
310 =490 =0.304410 ~1.14 % =4,00 =0.09360D =0.93 % =3,90 ~5.003510 =0.91 * =1.70 -0.,001530 -0.,39
320 =3.60 -0.0U3240 -0.84 % =3.,5) «0.N03150 -0.81 * =-2,00 -0.001840 -0.46 * ~-1,10 -C,CQ099C -0.26
330 =230 =0e0L2073 =3453 % =2,70 =0.932430 =0.,63 % =1,80 ~0,001620 -0.,42 * =-0.30 -0.£C027C -C.C7
340 2.40 0.002160 $.56 % =2,60 =(.000540 =0.14 % =3,10 =3.000090 ~0.,02 * —~0.30 ~(.000270 -C.07
350 3,80 0.003427 0D.88 % 0,73 0.000630 D416 ¥ 0460 0.030540 0414 * =1,00 -0.C009C0 =-0.23
360 4.10 0.003690 095 * 1.10 €.000990 0.256 % 1,00 0.000900 0423 % =1,30 =-0.,C0117C ~C.30
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_ TABIE 9 (G) .
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U{MAX), ACCELERATION % 1/2U(MAX),ACCLERATION * 1/2U(MAX)DECELERATICN* U(ZERO)

ANG MV PSI cp % MV PSI1 cp * MV PSI cp  * MV PSI ce
3 e 3¢ i e o 3l se e s e e e e e e e e ik e ale e v ok i e o s e e s e s sl le ke ade ol e g e st Sl afe e e vl ok o 3k ot e ik e ok o A sk e ale sje N ok 3 o e e e e aje i S 3 sl e e e e e e el e ok ik ke e s e ol Ok
' D 2420 04030990 0.99 * 3.50 <€.000225 (0.22 * 0.30 0.000135 0.13 * =0.30 =0.000135 —0.13
10 2,200 0.4620920 0.90 * 0.60 J.000270 0.27 * 0.20 02.0000%0 0.09 * -0.20 -0.60009C -0.09
20 1,60 0.000720 (.72 * 0.30 0.000135 0.13 * 0.0 0.0 0.0 * -C.20 -0.CC00GC -C.09
32 0.90 0.0C0435 Q.40 * -0.30 =-C.000135 =0.,13 * =0,10 -=0.000045 —-0,04 * —0,10 -0.C02045 =0.C4
49 =J.70 =0C.0I0315 -0.31 * =1,00 =0.000450 ~0.45 * =0.,70 -0.000315 ~C.31 * =-C.10 -0.C00045 =-0.04
50 =2.40 =0,001J80 -1.08 % =1.50 =0.,000675 =0.67 % ~-1.20 -0.000540 -0.54 * -0.10 -0.CCI045 -C.0C4
60 =4.10 =0,001845 =184 % =2,20 -C.C07990 -D.99 % ~1.90 -0.000855 -0.85 * —-0.30 =(C¢.C0013¢% -C,.13
70 =5.10 =0.302295 —2.29 * =3.30 —C.C01485 ~1.48 % -2.80 -0,001260 ~1.26 * =0.60 -N.000270 =-C.27
80 =5.70 ~0.002565 ~2.56 * =4,00 -0.001800 ~1.80 * =3.30 -0.001485 ~1.48 % -1.00 ~0.,CC245C ~(0.45
90 =5.60 =0,002520 -2.52 * =3.90 -0.001755 =1.75 ¥ -3.,40 -05.001530 -1.53 * =~1.,00 -0.CCJ450 —C.45
107 =5.09 =0.002253 —~2.25 % -3,10 -C.001395 —-1.39 * ~2,90 -0.0013{5 -1.,30 * ~0.90 -0.002405 =0.40
110 =4.00 =0.001330 -1.80 * =2.80 =0.001260 -1426 * =2,20 =0,000960 ~0.99 * =0.60 =0.,CC0270 =0.27
120 =-3.19 -0.001395 -1.39 % -2.,30 -0.001035 -1.03 * -~1,80 -5.000810 -0.81 % -0.70 -0.000315 -C.31
133 —2.50 =0.CJ01125 —-1.12 * —2,10 —=C.000945 —=0.94 * =1,70 =0.000765 =~0.76 * —=0.82 —-0.000360 -J.36
149 =2.29 =0.090990 =-u.99 * -=1.80 -0.,000810 -0.81 * -1.60 -0.000720 -C.72 % =-C.60 =-0.0C0027C -0.27
150 =2.20 =0,000990 -0469 % =1,90 -0,000855 ~0.85 % -1,70 =-D.200765 -0.76 * ~0,50 -0.£CI225 ~C,22
167 =2.10 =2.000045 -0,94 % =1,80 =C.000810 ~-0.81 % -~1.50 =J.000675 ~0.67 * -0,30 =-0.000135 ~C.13
173 =2.20 =0.CDJ990 =~0.499 * =1.70 =~0.D02765 ~0.76 * =1440 =0.00063C -0.63 * ~0,20 ~0.000090 -0.CS
180 ~2.20 =0.0G3990 -0.99 * ~1.80 -0.000810 -0.81 * ~1.50 -0.900675 ~0.67 * (.0 0.C c.0
190 -2.00 -0.0009)3 =0.90 * =1.70 -C.0CC765 ~0.76 % =1.60 =0.000720 -0.72 * 0.0 0.0 C.0
203 =230 ~0.001335 =1.03 * -1.80 -0.0003810 -0.81 * =1.70 -0.000765 -0.76 * =0.50 =-0.002225 -C.22
210 =2.20 ~-0.002990 -0.99 * =1.70 =-0.,0007865 =2.76 * -1.70 -0.000765 ~0.76 * =C.30 ~-0.C00135 -C.13
223 -2.20 =-0.000990 -2.89 % -2,00 ~-C,0C0990 -0.90 * -1.80 -0.000810 -0.81 * -0.40 -0.0D018C ~C.18
230 =2.30 =0.001035 -1.03 % —=1,9) ~C.000855 ~.85 * ~1.90 -~0.000855 -0.85 % ~0.60 =-0.000270 ~C.27
240 —-2.90 -0.0C1305 ~1.30 * -2.10 =-0.000945 ~0.94 ¥ -2.20 ~0.0009%0 -0.99 * -C.70 -0.€0C0315 -C.31
250 ~4.00 =D.091830 ~1.80 % ~=2.80 -0.001260 =1.26 % =2.40 -0.001080 -1.08 * -0.80 -0.00036C -C.36
260 =5,00 =2.002250 —-2.25% * —3.1D -=0,001395 —1.39 % —-2,90 —-0.001305 -1.30 * =-0.90 -C.0004025 -0.40
270 =5.80 =Q.00¢610 ~2.61 * ~4.,10 -0,001845 -1.84 * =3,30 -0.001485 -1.48 * -1.20 -C.(CN054C -C.54
283 =5.90 ~0.002655 =-2.65 * =4.20 -0.001890 =1.89 * =-3.50 -0.001575 ~1.57 * -1.,00 -0.C0045C -C.45
290 =4.,90 —-0,002235 -2.29 % —=3,30 -(C.001485 ~1.48 * =3,09 =0.001350 ~1.35 * —=-0.40 ~0.000180 ~-0C.18
20 =3.,90 ~N.001755 =1475 % =2.40 -0.001080 -1.08 * =1.70 -0.000765 -0.76 * —-0.50 =-0.,000225 -0.22
310 =-2,20 =-0.000990 =0.99 * =1.50 =0.000675 =0.,67 * =1.20 =0.0032540 -0.54 * ~0.30 ~0.,€C0135 -C.13
320 =0.90 =0.000425 -0.40 ®* —1,20 -£.003540 =054 * ~1.,00 =3.,000450 ~0.45 * =0.17 ~0.020045 ~0.04
332 0.73 CL.002315 J.31 * ~0.50 -0.0008225 =0.22 * =0.30 -0.000135 =0.12 * -0,10 -0.C30045 ~0.04
343 1480 9D.000810 G.81 % Q.10 C.000045 0.04 % 0.40 0.000180 0,18 * -0.20 -0.CC0080 ~C.0Q9
35) 2.20 0.000995 6,69 * J.40 C.C0U180 D.18 * Q.40 0.000180 0.18 * -0.40 -0.000180 -0.18
360 2.20 0.903933 .99 * 3.70 0.800315 0.31 * 0430 0.090135 0.13 * ~0.50 -0.C00C225 -32.22
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TABLE 10 (H)
e 3 e 0 3 3k el 2 ok 36 i e sk A 36 ok e ke sl A %l sk ol o e e e e o ik ale ol ol Ak ak ik ol ik e of ol okl 3k e ale ok ok aje o e e sk ol e a o e e K o ok e 3k e e ok ofe ol e e o o e e ke e o e o Ak e ol o Akl e e ol A ke R XK

UIMAX) yACCELERATION & 1/2U{(MAX) s ACCLERATION % 1/2U(MAX),DECELERATION U(ZERD)
ANG MV PS1 cPp % MV PSI CP % MV PSI cp % MV PS1 CcpP
e e e e e ae e ok e A e e e o e o e e o o ot e e e e o o 46 o %k e e e o ot 3k ot e 3ok 3¢ e ale e e e e e ol o e e i e a6 ok 3 o ke oo s ofe o 3Kl o o ok e 3k e e 4 el ste e R e s ol el ot e e Rk e e
0 1.40 0.0005630 0.96 * 0.40 0.000180 0.28 * 0.50 0.00022%5 0.34 * ~-0.30 ~0.000135 -0.21
10 1.00 0.000450 0.69 % 0.30 0.000135 0.21 % 0.30 0.00013% 0.21 * -0U.40 —-0.000180 -0.28
20 0.50 0.00022% 0.34 # 0.0 0.0 0.0 * 0.20 0.000090 0.14 % =-0.30 -0.000135 -0.21
30 =0.40 =0.000180 =0.28 % =0.50 =0.000225 =0.34 * -0.40 -0.000180 ~0.28 * ~-0.30 -0.C00135 -0.21
40 =1.30 ~0.00058% =0.89 ¥ =0.90 -0.000405 =-0.62 * =0.70 -0.000315 ~-0.48 * -0.20 -0.0C0090 -0.14
50 -1.90 =-0.00085% =-1.31 * =1.,60 —=0.000720 -1.10 ¥ -1.,20 -0.000540 -0.83 * —-0.30 -0.000135 -0.21
60 =2.40 =0.001080 =1.65 % =2.10 =-0.000945 —1.44 % —-1.,60 ~-0.000720 -1.10 #* -=0.,70 -0.C00315 —-0.48
70 =3.10 =0.001395 =-2.13 * =~2,50 =0.001125 =1.72 * =2.,20 -0.0009%90 ~-1.51 #* -0.40 -0.000180 -0.28
80 =3.60 =~0.001620 -2.48 * =2.60 -0.001170 ~1.79 % =2.10 -0.000945 -l.44 * —-0.40 -0.000180 -0.28
90 =3.50 ~0.00157% =2.41 % =2.30 ~0.001035 ~-1.58 % -1.60 -0.000720 -1.10 * —-0.40 -0.000130 -0.28
100 ~-3.20 -0.001440 -2.20 * =1.90 ~0.00085%5 ~1.31 * =~1.,50 -0.000675 ~-1.03 * =-0.20 -0.C00090 -0.14%
110 ~2.10 ~0.000945 =1l.44 ¥ =1,70 =0.000765 =1.17 * =-1.,20 -0.000540 -0.83 #%* -0.40 -0.0060180 -0.28
120 =1.90 =0.000859 =1.31 % =1.40 ~0.0000630 =0.96 % -1.10 -0.000495 ~0.76 % =-0.40 -0.000180 ~-0.28
130 -1.50 =0.000675 =-1.03 * =1.10 -0.000495 ~0.76 %* —-0.80 -0.000360 -0.55 * -0.40 -0.000180 -0.28
140 =1.30 =0.000585 =0.89 *¥ =1.,00 =0.000450 =0.69 * =0.90 ~0.000405 =-0.62 * -0.30 -0.000135 -0.21
150 =1.20 =0.000%40 —-0.83 * =1.00 =-0.000450 -0.69 % -1.00 -0.000450 -0.69 * -0.40 -0.000180 -0.28
160 ~1.20 =0.000540 =0.83 % =1.00 =-0.000450 =0.,69 % =0.,70 =0.000315 ~0.48 * -0.20 ~-0.0000%0 ~C. 14
170 -1.10 -0.00049% =-0.76 % =1,20 -0.000540 =-0.83 #* -0.80 ~-0.000360 =0.55 * —=Q0.20 -0.00009C -0.14
180 -1.10 ~0.000495 -0.76 % —=1.00 =0.000450 ~=0.69 % =-0.90 =-0.000405 =-0.62 #* —=0.20 -0.0008090 ~-0.14
190 =-1.20 =-0.000540 ~0.83 ®* —-0.80 ~-0.000360 -0.55 * -0.80 -0.000360 -0.55 ¥ -0.20 ~-0.00C09C -0.14
200 =1.20 -0.000540 =0.83 # =-1.20 =-0.0005%40 -0.83 * =~0.90 -0.000405 =0.62 * -0.30 -0.000135 -C.21
210 -1.40 -0.000630 -0.96 % —=1.10 -0.000495 -0.76 * ~0.80 ~0.000360 =0.55 * =0.10 -0.000045 ~0.07
220 -1.30 -0.000585 =-0.89 * -1.20 -0.000540 -0.83 * -0.90 ~0.000405 -0.62 * =-0.40 -0.000180 -0.28
230 -1.50 -0.,00067% =1.03 * =1,30 =0.000%85 =0.89 * =1.,00 =0.000450 ~0.69 * ~0.40 -0.000180 ~-0.28
240 =1.70 =0.000765 =117 ¥ =1.20 -0.000540 ~0.83 % -1.10 =-0.000495 —-0.76 * -0.40 -0.000180 -0.28
250 =2430 =0.00103% =1.58 ¥ ~=1.70 =-0.000765 =1.17 * =1.,40 =0.,000630 ~0.96 * —-0.20 ~-0.000090 -0.14
260 =3.20 ~-0.001440 ~2.20 % =2.10 =0.000945 =l.44 % =1.,50 ~0.000675 ~1.03 % -0.40 -0.000180 -0.28
270 =3.50 =0.00157% =-2.41 * =2.,50 -0.001125 -1.72 % =1.80 -0.000810 —-1.24 * —-0.20 -0.000090 -0.14
280 =3.40 ~0.001530 =~2.34 ¥ =2.,60 =0.001170 =1.79 % -2.10 =-0.00094%5 -l.44 % —-0.40 -0.000180 -0.28
290 =2.90 =-0.001305 =1.99 % ~2.50 ~0.001125 ~-1.72 % =2.00 -0.000900 -1.38 % ~-(0.60 -0.000270 -0.41
300 =2.60 =0.001170 -1.79 % =2.30 =-0.001035% =-1.58 * =1,60 =-0.000720 -1.10 * -0,50 -0.000225 -0.34%
310 -1.70 —=0.000765 =1.17 * =0.,70 ~0.000315 ~-0.48 % —-1.20 -0.000540 —-0.83 % —-0.30 -0.000135 ~-0.21
320 -1.10 -0.000495 -0.76 * -0.70 -0.000315 -0.48 * -0.70 -0.000315 -0.48 * -0.10 -0.000045 ~C.07
330 =0.20 =0.000090 ~0.14 % =0.30 =-0.000135 =0.21 * =0,20 =0.000090 ~0.l4 * -0.10 -0.000045 ~-0.07
340 Q.70 0.000315 048 %= 0.0 0.0 0.0 * 0,0 0.0 0.0 % —-0.10 -0.000045 -0.07
350 1.30 0.000585 0.89 * (0.30 0.000135 (0.2l * 0.10 0.000045 0.07 % =-0.10 -0.000045 -0.07
360 .1.60 0.000720 1.10 * Q.40 0.000180 0.28 % 0.20 0.000090 0Q.l14 * -0.30 -0.000135 -GC.21
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TABLE 11 (I)
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U{MAX),ACCELERATION # 1/2U(MAX),ACCLERATION * 1/2U(MAX),DECELERATION* U(ZERD)

ANG MV PS1 cp % My PSI CP- * MV PS1 CP x MV PSI cp
e 33 3 5 i 3 s i e ol ok e e ol o e e 3 S e e ol o e ol ok e 4€ otk ok ofe e o ok e oK ik i e o ok e e o o o ol s ok e e 3 af e fe e o sk o e e e ofe ol e ok s o e e 3 ik e o o o e e e o e sk ok o o e
O 600 0.027000 $.98 * 1.30 (.005850 0.21 * 0480 0.0036C0 0.13 * =4,00 -0.,018000 -0.65
19 5.20 0.022520 90.82 % 1,10 0.004550 - 0.18 % 0.70 0Q.C03150 0.1l ¥ =3,50 =0.C1575C ~C.57
20 2.50 04011250 $.41 % =1450 —=0.006750 =H.24 * 0.0 C.C 0,0 * ~=3,10 -0.501395C ~-C.51
3) —3.90 -0,017550 =G .64 % —=4,20 —0.018900 —C.69 * —3.10--0.913950 ~0.,51 % =3,20 -0.014490 =-0.52
40 =8.00 =0,03609) ~1.31 ¥ =6,00 =0.027000 =0.98 * =5,00 =0.0225L0 -0.,82 * =4,C00 -0.C1808C -C.65
50 =94.10 =D4040950 =1,49 * =B8,20 =0.036900 =1.34 * =7.20 -0.,032400 -1,18 % =-4,90 -0,02295% -C.80
60=13.40 —D.060300 —2.19 *%=10.00 ~C.045000 —=1.63 % —=8,60 —J.038750 ~1.40 % =4,70 =-0,02115C =G.77
T0-16.50 =3.074250 =2.69 *~14.,30 =0.063000 -2.,29 *#-~11.00 ~0.0495CC -~1.80 * -5,30 -0.023850 -~0.87
§0=17.90 =0.080550 =2.92 *=14.,20 -0.063900 =2.32 *=11.70 ~0.052650 =~1.91 % ~6.40 -0.C288CC -1.04
97-17.10 =N.376950 =2.79 #-13.70 —-C.061650 -2.24 *—]11.10 —-0.049950 -1.81 * —6.80 —-3.0308230 ~-1.11
1259-13.69 =3.061200 <2.22 #-12.,50 ~0.0556250 =2.04 *=11.30 =0,0572850 -1.84 * -5.,50 -0.C24750C ~C.99
1i3-13.50 =0,060750 =2.20 %*=11.60 =0.052200 ~1.89 % =9,60 =0.,043200 =-1.57 * =5,40 -0.C243°C -C.88
127=12.20 =0.054930 =1.,99 %=13410 =0e045450 =1.65 % —=9.50 —=0,042750 ~1.55 #* =5.40 —-D,0243CC ~0.88
132-11.50 =0.351750 -1.88 # =9,53 -0.042759 =1.55 % =9.10 -0.047950 -1.49 % ~4,70 -0.C21150 -C.77
14C-10.20 =0.045930 —l.66 * =8.80 =0,.039500 -1.44 % -B,00 -0.036000 =-1.31 * —-4.60 -0.C207CC -C.75
150-10.10 -0.045450 =1.65 * =8,60 -C.N38700 =1.40 % =7,60 -0.034200 ~1.24 * —-3,30 -0.,21485C ~-C.54
169-10.10 ~0.045457 . ~1.65 % —T7.80 —~C.035100 ~1.27 * =-7.80 -2.2351C0 ~1.27 * =-3,10 -C.,013950 -90.51
170-10.90 =0.C45Q000 ~1.63 * =-7.40 -0,033300 -1.21 * =7.20 -0.0324CC -1.18 * -2,60 -0.C117CC -C.42
185-10.00 =0.,9045C037 -1.63 * -7.40 -0.033300 -1.21 ¥ =~7.30 -0.,032850 -1.,19 * =2.50 -0,01125C —~C.41
190 ~9.80 =2.044100 ~1.60 % —7,80 —0.,035100 —=1.27 % =7.7Q0 —=23.034650 -1.26 * =-2,60 -0.011730 -0.42
2uU=1C0e10 ~0.045450 -1.,65 % =T7.50 -0.033750 -1,22 % =7,50 =~C,033750 ~-1.22 * =-2.90 ~0.C13050 ~-C.47
. 210-12.20 ~0.045900 -1.66 % =R.40 -0.,337800 .~1.37 % =7.,40 =-0.033300 ~1.21 * -3.10 —-J3.01395¢ ~C.51
223-12.30 =D,046353 —-1.68 * —8.,80 —C.039630 =1l.44 % =T7,90 —0.035550 ~1.29 % =4.,60 =0,02072C =C.75
230-11.50 =0.981753 -1.88 % -9,50 =0,042750 ~1.55 ¥ ~8.90 -0.040050 ~-1.45 * =-4,0C -0.0180CC -0.65
240-12.30 ~0.05608) -1.96 % =9.,90 -0.044550 =1.62 * =9.,50 -0.042750 ~1.55 % —=5,4C -0.0243CC -C.88
253-13.50 =0.,060750 ~2.,20 *=-11.40C —=0.051300 =1.86 * =9,60 =0.0243200-=1.57 % =~5,60 ~3.025200 ~0.91
260=13.40 =3.060300 -2.19 *=-12.60 -C.C56700 -2,.06 *-11.10 -0.049920 ~-1.81 * -5,50 -0,024750 -0.90
270=16490 =0eCTHLED =276 #=13,8U =0.062100 ~225 %=103.90 =0.049050 ~1.78 % =£.80 -0.C32608C =-1.11
280-17460 ~0.079220 =2.87 %*-13.90 -0.062550 =2.27 *=11.70 =-0.052650 ~1.91 * —6,80 —-0.0306CC —-1.11
292-16.50 =3.074255 -=2,69 %=13,80 ~7,062130 -2.25 %~11.00 -D.049530 -1.80 % =5,10 -0.022950C -0.83
350=13.60 <N, 061200 ~2.22 *=10.00 =0.043230 ~1.63 % =8.40 =0.0378C0 ~1.37 % -4,70 -0.C2115C -C.77
310 "8090 -00040050 "1'45 X "7-80 -00035100 -1027 * "'6.80 ‘00030600 "loll ¥ "4'70 _00021150 "0077
320 =8.00 =0,036L30 —~1.31 % —=6,00 ~3.,027009 —-0.98 * =5,00 -0.0225C0 -0.82 * =4.,00 -0.018230 -C.65
337 =4,10 =0,018450 =067 #* —4.80 -0,021600 =0.78 % -2.90 -0.,013C50 —-0.47 * ~2,80 ~0.01263C =C.46
340 2450 CeUll2530 D.41 % —-1.5D =0.006750 ~0.24 * 0.0 0.0 0.0 % =2.90 =0.C1305C —-C.47
353 5,40 G.02433% 0.88 % 0.90 C0.004930 0.15 % 0,90 0904059 0.15 ¥ =3.50 -0.015750 =057
360 6.00 0.0627030 0.98 % 1,70 0.007653 0.28 * 1,20 0.0054L0 C€.20 % =4.C0 ~0.01800C =-0.65
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TABLE 12 (J) ,
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U(MAX),ACCELERATION * 1/2UIMAX),ACCLERATION * 1/2U(MAX),DECELERATION* ULZERD)
ANG My " PSI cP x My PSI cP &= MV PSI cp % MV PSI cp
¥ 3 3 e 3 4z o9 o e e e o o 2te ek s e e ol o 3 ok ade e e e ok ok e o o e o e i e ofe o e o ok e ok o e e ofe o e ok e ot e ok e ole e o ol ksl ol o koo etk e ek et ke e ko ol ke e e e e e el sk ke ke
0 6.20 0.013950 0.98 % 1.60 0.003600 0.25 %* 1.20 0.002700 0.19 * -3.10 -0.006975 ~0.49
10 5.40 0.012150 0.85 % 1,30 0.002925 0.21 % 1.10 0.002475 0.17 * -2.60 -0.005850 —0.41
20 4.00 0.009000 0.63 * 0.10 0.000225 0,02 * 0.60 0.001350 0.09 * —2.10 -0.C04725 ~0.33
30 0.60 0.001350 0.09 % =2.10 =0.004725 =0.33 % -1.50 =-0.003375 —0.24 * —-2.00 -0.004500 —-0.32
40 =1.60 =0.003600 —0.25 * =2.30 ~0.005175 =0.36 * -2.30 =0.005175 —0.36 * —2,10 -0.004725 -0.33
50 =3.20 —0.007200 =0.51 # =3,30 —0.007425 -0.52 % —3.20 —-0.0072C0 —=0.51 * ~3.10 -0.006975 =0.49
60~10.30 =0.023175 —1.63 * =5,70 -0.012825 ~0.90 * =4.50 —0.010125 =0.71 * —-3.60 —-0.C08100 ~C.57
70-14.50 —0.032625 =2.29 #~10.60 —0.023850 =1.67 % —6.50 —0.014625 —1.03 * —3.70 -0.008325 -0.58
80~16.00 =04036000 =2.53 #%=11.40 —0.025650 —1.80 * ~7.40 —0.016650 —1.17 % —4.00 -0.C09000 —C.63
90-15.10 —0.033975 =2.38 *=11.10 =0.024975 =1.75 %* =7.50 -0.016875 ~1.18 % —=4.60 -0.010350 ~0.73
100~12.40 ~0.027900 =1.96 * =9,10 =0.020475 —l.44 % =6.30 =0.014175 =0.99 * —4.00 -0.009000 —0.63
110 =9.60 ~0.021600 —1.52 % —8.,60 —0.019350 =1.36 % —=6.40 —0.014400 -1.01 * =3.10 —0.006975 —0.49
120~10.00 =0.022500 —=1.58 % =7.00 =0.015750 =1.11 % ~5.50 -0.012375 -0.87 * -3.20 -0.C07200 -C.51
130 =7.60 ~0.017100 =1.20 % —6.20 ~C.013950 =0.98 % =4.60 =0.010350 =0.73 * -3.10 —0.006975 -0.49
140 =7.20 =0.016200 —1.14 % =5.70 =0.012825 —=0.90 * —4,50 =0.010125 =0.71 * =2.10 —0.004725 —0.33
150 =7.00 =0.015750 =le1l * =4.90 -0.011025 =0.77 * =3.40 -0.007650 =0.54 * —1.70 -0.C03825 —C.27
160 =6.40 ~0.014400 =1.01 * =4.20 ~C.009450 —=0.66 % —2.50 =~0.005625 ~0.39 * —1,50 -0.003375 —-0.24
170 =6.50 ~0.014625 =1.03 * =3.30 ~0.007425 =~0.52 % =2.10 -0.004725 —0.33 ¥ 0.0 0.0 0.0
180 =6.50 =0.014625 =1.03 % =3.30 =0.007425 —0.52 % =2,00 =0.,004500 —-0.32 ¥ —0.50 —0.C01125 -0.08
190 =6.50 —0.014625 =1.03 % =3.50 —C. 007875 =0.55 * —2.30 =0.005175 -0.36 # -0.20 -0.000450 —0.03
200 =6.40 ~0.014400 —1.01 % —3.80 =0.008550 =0.60 * -2.70 =0.006075 =0.43 % —1.50 —0.003375 -0.24
210 =7.00 =0.015750 =1.11 % =4.70 =0.010575 ~0.74 % —3.40 ~0.007650 —0.54 % —1.50 -0.003375 -0.24
220 =7.20 =0.016200 =1.14 * =5,.70 =0.012825 =0.90 * —4,50 —~0.010125 —0.71 % -1.90 —0.004275 ~0.30
230 =7.40 =0.016650 =1.17 % =5.80 ~0.013050 —0.92 * =4.60 =0.010350 =0.73 * —2.90 —-0.006525 —0.46
240-10.00 —=0.022500 =1458 % =7.00 —0.015750 =1a11 * =4,90 =0.011025 ~0.77 * =3,00 —0.C06750 ~0.47
250 =9.60 =0.021600 —1.52 #* =8.40 =0.018900 =1.33 % ~6.40 =0.014400 =1.01 % =2.90 -0.C06525 —0.46
260-12.60 =0.028350 —1.99 % =8.90 =0.020025 ~1.41 * =6.90 =0.015525 =1.09 * =4,00 -0.009000 -0.63
270~14.90 =0.033525 —2.35 *=10.90 —0.024525 =1.72 % =7.50 —0.016875 ~1.18 * —4.40 —-0.009900 —0.69
280=16.00 =0.036000 =2.53 *¥-11.60 =0.026100 =1.83 % =7.60 -0.017100 -1.20 * —-4.30 -=0.C09675 ~C.68
290-14.50 —0.032625 =2.29 %#-10.60 =0.023850 -1.67 % —=6.50 ~0.014625 =1.03 % =2,50 —=0.007875 —0.55
300=10.70 =0.024075 —1.69 * =5.70 =0.012825 =0.90 % =4450 =0.010125 =0.71 * -3.,60 —0.008100 ~0.57
310 =2.80 =0.006300 =0.44 * =~3.50 =0.007875 ~0.55 * =2.80 =0.006300 ~0.44 % =~2,90 -0.,006525 ~C.46
320 ~1.60 ~=0.003600 —0.25 * =2,70 =~C.006075 —=0.43 % =2,30 —0.,005175 =0.36 * =1.90 —-0.004275 -0.30
330 0.40 0.000900 0.06 % =1.90 —0.004275 =0.30 % —~1.50 =0.003375 =0.24 % ~2.00 —0,004500 —=0.32
340 4.00 0.009000 0.63 * 0.30 0.000675 0.05 * 0.40 0.000900 0.06 # -1.90 -0.004275 —~C.30
350 5.60 0.012600 0.88 ¥ 1.30 0.002925 0.21 * 0.90 0.002025 O0.14 * =2.40 -0.005400 —0.38
360 6.40 0.014400 1.01 * 1.40 0.003150 0.22 % 0.80 0.001800 0.13 % =2.90 =-0.006525 ~0.46
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TABLE 13 (x)

e % 8t o o e e o e e e e 9 9 o e e g e o o ok ol e e e o ol e e 3 ok ik e e e e ol ke e 3¢ ok 3ol o e e e e e e 9t e o ok e e st o ofe e o e e e e e e ke ok o e e e e e e e ol o e e 3 Kk

U{MAX),ACCELERATICN * 1/2U(MAX),ACCLERATION % 1/2U(MAX)}sDECELERATIONX U{ZERD)

ANG MV PSI cp * MV PSI CP % MV PSI CP* MV PSI cP
st % 4 o sk 3 305K o e 33 3 3k 3 i i 3 oK ok 3 o 3 ok ol 3 o ok ok s ook e 3k g o e 7 3k e e e sk e e ol o i oo e e o o le e e o e e ale e o s sk o st ok e e o o o e e e o ok ok e e s e e e o o R R RO
0 5.50 0.,003162 0.96 *, 1,50 0.0900862 (.26 * 1.20 0.000660 0.21 * =-1.60 -0.000920 ~C.28
10 5.30 DL.0C03047 0,93 = 140 0.000805 0425 % 1.00 0.000575 0.18 * =1,30 ~«0.C00747 ~-C.23
20 4,70 0.002702 0482 % 1.00 0.C00575 C.18 % 0D.70 0.0004C2 0,12 % =1.20 =-D.002690 -0.21
30 3.20 0.,001840 (.56 % 0,80, 0.000460 0.14 * 0.30 0.000172 0.05 % =-1,10 ~-0.C00632 ~C.19
40 ~0,90 =Q.0U035L7 =0.16 % =1,20 ~0.020690 =021 % =0,20 =0,000115 «0.04 % =-1,20 ~0.CC06GC ~C. 21
50 =3440 =0,00195% ~u.60 % =2,80 ~=0,001610 =0,49 % —=1.20 =0.000650 —0.21 % =~1.,20 =0.30D690 —=C.21
6) =5,00 =~0.002875 =088 % =3,60 =0.002073 =0.63 * =2,60 ~D.001465 =0.46 * =1.,30 =0.000747 =-C.z23
T3=11.70 =N.0ChHT2T =2.C5 % =6,50 =0.003737 =1.14 % =3,60 =0.002070 =0.63 # <«1.,80 -0.CC1l035% ~C.32
BO=12.60 =04,057245 =2.2]1 % =8.70 «C.005002 =1.53 % =5,40 =0.003105 ~0.95 * «2,00 —-0.0C1150 —-0.35
GI=12.79 =D 337332 =2.23 % =8.,8) =5.005060 =1.54 ¥ =5,70 =0.,00¢3277 -1.00 * =-1.80 =-0.CC1035 ~-C.32
1.5-11.50 -0.C06612 =2.02 % =T7.,50 ~0.,N04312 -1.32 * -4.,90 =-0.,002817 =0.86 * =1,50C =0,{C0862 =-C.26
119 =9.60 ~0,005520 =1.68 % =5,40 =C.003105 -0.95 % =3,60 =-0,002070 ~N.63 * —1.60 —0.000920 ~C.28
120 =7.30 —2.J04025 —1423 % =3,90 =0.G02242 =0.68 * =3,30 =-0.301897 ~0.58 * =1.,80 =-0.071035 =0.32
130 -6.60 =92.003795 -1.16 * =3,50 =0,002012 =061l % «3,00 =~0.,001725 ~Q0.53 * =1.60 =-0.(0962C ~C.28
1403 =6.30 ~-0,003622 -1.11 % =3,30 =0.701897 ~0.58 % «=2.,90 =0.001667 =-0.51 * =1.40 -0.C00805 =C.25
150 =5.60 -0,503220 =0.,98 % ~=3,20 =0,030184) —=0,56 % =2,80 =0e001610 =0449 % «1,50 ~3.000862 ~C.26
163 =5.,80 =0.003335 ~1,02 % =3,60 =0.00207Q0 =0.63 * =2,70 =0,001552 =0Q.47 % =1.40 ~0,0008C% =C.25
170 =5.80 =0.9063335 =1.02 * =3,30 -0.901897 -0.58 * =«2,80 ~0.001610 ~0.49 % -1.00 -0.00057% -C.18
160 =5.,80 —=0,093335 —1,02 % =3,20 =0,001840 =056 ¥ =2.50 =0,001437 =044 * ~0.80 =0.900460 -0.14
190 =5.80 ~0+0053335 =1.02 % =3,30 ~=0.,001897 ~0.58 % =2.40 =-0.001380 ~0.42 * —-1.00 -0,C00575 -0.18
200 =5.90 =0.003392 =1.03 % =3,20 —=0.001840 =0.56 % =2.70 =~0.001552 ~0.,47 % =1,20 =C.CQ06SC =C.21
210 =570 =04G33277 =1.00 * =3,20 ~0.001840 =0.56 * —2.60 =0,0014S5 =0.,46 * —=1,30 =0.000747 —0.23
220 =6.30 =0.,003622 -1.11 % =3,30 -0.001897 =0,58 % =2,90 ~0.001667 =0.51 * =1.,4C -0.200805 =0.25
230 =6.70 =0.003852 =1.18 % =3,20 =0.001840 =0.56 % =3,0C ~0.,001725 -0.53 % ~1.40 ~0.LC08CS5 =C.25
240 =7.10 =2.004982 =125 % =3,70 ~=C.002127 =065 ¥ ~2,90 -0.001667 -0.51 * =1.,60 -0,00092C -0.28
250 =940 -5,0054C05 =1.65 % =5,10 ~5.002932 ~0.89 * =3,60 «02.002070 -0.63 * =1,60 -0.C00920 -0.28
260=-11.50 =0,006612 =2.02 * =7,50 =0,004312 =1.32 * ~4,70 =0,002702 =0.82 * =1.50 =-0.C00862 ~C.26
270=12.50 =0.,0C7187 -2.19 * =8,80 ~C.J05060 -1.54 % -5.90 —-0.,003392 ~1.03 * —-1.,60 -0.,C0092C —-C.28
28012460 - =0.007245 —=2.21 % =~8.90 —0.005117 =1.56 % =5,20 =0.202%90 ~0.,91 * =1.,80 ~0.001035 ~0.32
290~11.30 ~0,006497 ~1.,98 % «=6,50 =0.003737 =1l.14 % =3,40 ~C.C01955 «0.,60 ¥ -1.890 -O.C01035 ~-Ce32
320 =5,00 «0,002875 =N.88 % =~3,40 =0,001955 =0D460 % «2,40 =D.001380 «0.,42 % «1,50 «0,C008e2 ~0.26
310 ~3.20 =0.00184) =0.56 .% =2,80 =0,001610 ~C.49 % .-1,20 =0.000660 =0.21 * -1,06 =0.000575 -0.18
320 ~U.8) =0.000460 =0.14 * =0,80 =0.000460 =0.14 * =0,20 =-0,000115 =C.04 * -0.80 ~0.C0046C =0.14
337 2.80 (.0Q1610 D.49 % (0,83 0.900460 0.14 * 0,10 0.000057 0,02 * -0.90 =0.C00517 -C.16
340 4,70 (0.002702 V.82 % 1.03 C.02C575 0.18 * 0,70 Ga0002402 0412 % =Ce90 ~0.00C517 -0.16
350 5.10 04202932 w.89 % 1.27 0.002690 0.21 % 0,80 0.C00460 O0.14 % =1,320 =2,C00747 -C.23
360 5.50 (0.003162 3.96 % 1.30 0.000747 04.23 % 0,80 0.0004860 0.14 % =1,40 =-0.CC0805 ~C.25
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TABLZE 14 (L)
A0 e e e e 3 o ok o e 3 e o 346 36 o X e g oo e ke 3kl 334 i e e e e e e e ok o ol afe e e sk e o e e ik ok 3 e 3 ok o e ok k3 ol 3k e ol ke ok ok e o o e e o o e sl e o SOl e ok 3 el A ol K e ol e o o o ook

U(MAX), ACCELERATICN * 1/2U(MAX),ACCLERATICON * 1/2U(MAX),DECELERATION® U{ZERD)
ANG MY PSI CPo® MV PSI CcPo®x My PSI cr x My PSI ce
0 o8 3 04 3% 6 A 3K 468 X e i 3 3k 3 e e s 3o e ok sl o ok 3k ol e e 30 afe e ok ok 34 e Ak ok e e ik sl e e o e ole fe ok ok ol ol ol o e ale 3 o ol ol 3 3k ofe 3 e o e ik ok ot ale ok ok e o o 3 ek o o o ol ok o 3 o o oK e K
0 3.70 0.002127 1.07-% 1.00 C.C00575 0.29 * 0,40 0.,000230 0,12 * ~1.10 =0,009632 ~0.32
10 3.50 0.0020l2 1.01 % 0.80 G.00046¢ 0.23 * 0.50 0.CC0287 0.14 % =C.80 =0.000460 -0.23
29 2460 0.001495 0,75 % 0.60 0.000345 0,17 * 0.40 0.000230 0.12 % =0.70 =0.CC04C2 -C.20
30 0.80 0.0900463 0,23 % =0,20 =0.000115 ~0.06 * 0.30 0.000172 0.09 * =0,60 =0.CCG345 =C.17
40 =1.80 =0.00L1035 =252 % =1,50 -3.000862 ~0.43 * =1,20 =0.0006S0 =0.35 % =C.70 =0.000402 =-0.20
50 =2.,90 —0.001667 =J.84 % =2,40 =0,001380 ~0.69 % =-1.80 -0.001G35 ~0.52 * =1.00 =0.CC0575 ~C.29
60 =6.10 ~0.0C3507 =1.76 * =3,60 =0.002070 =1.34 % =2,60 =0,001495 ~0.75 # =~1.30 =0.C00747 —C.37
70 =8.20 =3.0U4715 =2.36 % ~5,40 ~(.003105 =1,55 % =3,90 =0.002242 =1.12 * =1.40 =0.300855 ~0.40
8) =£.90 =0.9C5L17 ~2.56 * =6.00 =0.003450 =1.73 % =4,60 =0.002645 ~1.32 * =1,50 =0.C00862 —C.43
95 =8.60 =0.004945 —=2.48 % =5,10 =0.002932 =1,47 % =4,20 =0.002415 -1,21 % =~1,40 -0.COCGB35 —~C.40
100 =7.10 =0.004uU82 —2.C4 % =4,8) —0.N02760 =1.38 % =4,00 —=0,0223C0 =1.15 * =1,10 =0.020632 =0.32
110 ~5.,20 =0.002990 =1.50 * =5,30 =0.003047 =1.53 * =3,50 ~0,002012 =1.01 * -1.10 =0.C00632 ~C.32
120 =5.10 =0.002932 =1.47 * =3,90 =0,002242 =1.12 % =3,00 =-0.001725 =0.86 * =1.00 ~3.0C0575 =C.29
130 —4.10 =0.3U%2357 —1.,18 % =3,10 =C.001782 =0.89 % —2,60 =C.C01465 =0.75 * —=1.20 =C.000690 -0.35
140 =3.50 =5.022012 =1.01 * =3,00 -0,001725 =0.86 % =2,70 =0.001552 -0,78 * =1.20 ~0.C00690 =C.35
153 =3.60 =0.0C2070 =1.04 * =2,90 -0,001657 ~0.84 % =2,50 —0.001437 =0.72 #* ~0.80 -0.CC046C ~C,.23
160 =3.40 ~0.001955 —0.68 * =2.80 =C.001610 —=0,81 % —2,00 —0,001150 —0,58 % —(.80 =0.000460 —C.23
17) =3.20 —-0.001840 =592 % =2.60 =0.001495 =0.75 % =2,10 =0.C012C7 =0.60 * ~C.60 -0,CG0345 =C.17
180 =3.20 =0.001840 =0.92 # =2,50 =0.001437 =0.72 % =1.80 =0,001035 =0.52 * ~C.40 =0.CC023C =-C.12
190 =3,20 =0.001840 -0,92 % =2.40 =0.001380 ~0.69 % —=2,10 =0.001237 =0.60 * =0.40 =0,00023C —C.12
250 =3.20 =0.001840 =0,92 % =2,60 ~Uu001495 =0.75 * =2,40 =0.001380 =0.69 * =C.80 -0.CC046C =0.23
210 ~3.40 -0.001955 =0.98 * =2,90 =0.001667 =G.84 * =2,30 =0.001322 =0.66 * ~1,00 =0.CC0575 =C.29
223 =3.50 =0.002012 =1.01 % =2,80 =C.001610 =C.81 #* =2.50 =0.001437 =0.72 % =1.00 =0.C02575 —C.29
230 =3.90 =0.092242 ~1.12 % —=2.90 —C.001667 —=C.84 % =2,40 =0.0C1380 -0.69 * -1.20 =0,000690 -0.35
240 =4.90 =0.002817 =1.41 % =3,70 =0.002127 =1.07 #% =3.00 =0.001725 =0.86 * =1.80 =0.CC0575 =C.29
250 =5.20 =0.002999 =1.50 % =64.30 -(.002472 =1424 * =3,50 =0,002012 =1.01 % =-0.90 =0.C00517 —C.26
260 =6.90 =0.003967 —1.69 % —4,80 —C.002760 —1.38 % ~3.80 —0.002185 =1.09 % =1.10 =G.C0C632 ~0.,32
27) ~2.40 -2.004830 =2.42 % =5.,30 =0,003047 =1.53 * =4,00 -0,C023C0 =1.15 * =1,20 =0.CC0690 ~0.35
280 =8.70 =D.0C5U02 =2.51 % =6,00 =0.003450 =1.73 % =4.40 =0,002530 =1.27 % =1.50 ~C.000862 -C.43
290 =8.20 —C.0G4715 —2.36 % =5.40 —0,0J3105 ~1.55 * —3.90 =0,002242 =1,12 * ~1,60 =D,000920 -0.46
3L0 =5.90 =D.093392 =1.7) * =3,40 ~0.001955 =0.98 * =2,60 =0.0014$5 -0,75 * -1.50 ~0.C00862 -0.,43
310 =2.70 -0.001552 =0.78 % =2,40 -0.,001380 =0.69 % =2,00 -0.001150 =0.58 % —~1.10 =-0,000632 =C.32
320 =1.80 =0.G01G35 =0.52 % =1.50 —C. 000862 =0.43 % —0.,80 —0,000460 =0.23 % =J.90 =D,000517 =0.26
338 0.60 0.00L345 CWl7 #* 0.0 0.0 0.0 * (.10 0.0600057 0.03 * =0.60 =C.000345 ~0.17
340 2.80 N.C0L610 0.81 * 0.40 0.000230 0.12 * 0.40 0.000230 0.12 * =0.50 -0.C3C287 ~C.14
350 3.10 0.G01782 C.89 * (.80 C.C00460 0.23 * 0.50 0.000287 0.14 % =0,60 =0.000345 —C,17
360 3.30 0.001897 0.95 * 0,80 0.000460 G.23 * 0,60 92,000345 0,17 * -3,80 =0,300460 ~G.23

3 3 3e 30 4 o 3 e 3k e e e e 3Kk e ol e 32 o0 ol ok e e 3l 2 e 3k 398 ol vl 3k ok 8 sl ok sk e e e e ade s 35 ok s e o ok afe e aie 3¢ she ol e e s d e 3k aie e 3l 3ol e e e e o ol adeofe sk ofe e o ik ke e ol e e ek sle e e o e e gk



TABLE 15 (M)
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U(MAX) yACCELERATION % 1/2U(MAX),ACCLERATION * 1/2U(MAX),DECELERAT ION* U(ZERD)
ANG MV PSI cp = My PSI CP* My PSI CP % My PSI cp
e 3o ok ok e ot sk ok b s ok el s e abe e o o o s o ol ke e e sl o ot e e ok ode ke 3t e o o ol e e o o o e e e o e ok o e e o ol ol ol o ot e o ok e e e ek e o el e o e e e ok R R
0 3.20 0.057600 1.C0 * 0.80 0.014400 0.25 * 1,00 0.0180C0 0.31 * -C.90 -0.016200 -0.28
10 2.50 0.045000 0.78 * 0.69 0.012420 0,21 *# 0.70 0.012600 0.22 * -0.80 -0.014400 -0.25
20 2.20 0.039600 0.68 * -0.40 -0.007200 ~0.12 * 1.00 0.0180C0 0.31 * -1.00 -0.018000 -0.31
30 080 04014400 0.25 ¥ =1,20 ~0.021600 —0.37 % 0.60 0.010800 0.19 % =0.90 -0,01620C ~-0.28
40 ~2.60 —0.046800 -0.81 * —=1.20 =0, 021600 =037 * =2,00 -0.036000 =-0.62 * =-2.10 ~0.037800 -0.65
50 —=3.30 =-0.059400 —-1.03 * =-3.,30 -0.059400 -1.03 % ~3,30 -0.0594C0 ~1.03 * ~2.40 —-0.043200 =~0.75
60 -6.10 —-0.109800 =-1.90 * =5.50 =-0.099000 —-1.71 % -5.,70 -0.102600 —-1.77 % —-3.60 -0.0648C00 —-1.12
70 —8.80 —0.158400 —2.74 * —=6.40 —-0.115200 -1.99 % =6.10 -0.109800 ~1.90 * =4.40 -0.C79200 —-1.37
80 =-9.00 —0.162000 —2.80 % ~6.80 =-0.122400 =2.,12 % =7,20 -0.129600 -2.24 % —4.70 —-0.084600 ~1l.46
90 —8470 —0e156600 —2.71 ® =650 =0.117000 =-2.02 * ~5.,20 —0.0936C0 ~1.62 ¥ =4.50 -0.0810C0 ~1.40
1CC ~6.80 —-0.122400 -2.12 * -6.00 -0.108000 ~1.87 * =5.30 -0.095400 -1.65 % =3.50 -0.063000 -1.09
110 -6.50 —-0.117000 -2.02 #* ~5.80 —04104400 =-1.81 # =-4,40 -0.079200 -1.37 #* —-3.30 -0.059400 ~-1.03
120 ~6.60 ~0.118800 —-2.05 * =4.,00 —0.072000 =1.25 % ~3,70 —-0.0666C0 —1.15 * —-2.90 -0.052200 ~0.90
130 -5.60 —0.100800 ~1.74 * =3,80 -0.068400 -1.18 * ~4,00 =-0.072000 =1.25 * -2.70 -0.048600 ~C.84
140 =5.30 -0.095400 -1.65 * =4,00 —=0.072000 =1.25 ¥ =4.40 =-0.079200 =-1.37 * ~2.90 ~0.052200 -0.90
150 -5.10 -0.091800 =-1.59 * =-3,20 -0.057600 —-1.00 * -3,60 ~-0.0648C0 -1.12 * -2.00 -0,036000 -0.62
160 -5.40 ~0.0S7200 ~-1.68 * -3,10 ~0.055800 -0.96 ¥ -2.70 -0.048600 -0.84 * -1,30 -0.02340C ~0.40
170 ~4.60 -0.082800 -1.43 * ~2,.80 -0.050400 -0.87 * -2.60 -0.046800 -0.81 * =-1,20 ~0.021600 -0.37
180 —4.40 —~0.079200 —1.37 * —-2,70 —0.048600 ~0.84 * -2.30 =-0.,0414C0 -0.72 * -0.50 ~-0.009000 —~0.16
190 ~4.60 ~0.082800 —-1.43 * —3.00 -0.054000 ~0.93 #* —-2.70 ~-0.0486C00 —0.84 % ~0.80 -0.0144C0C -0.25
200 -5.30 ~0.065400 ~-1.65 * -3,20 -0.057600 ~1.00 * -2.80 -0.050400 -0.87 *%* -1.00 -0.018000 -0.31
210 -4.90 —-0.088200 ~1.53 % =2,.90 ~0.052200 ~0.90 * ~4.40 =0.079200 ~1.37 * ~2.30 -0.041400 -0.72
220 ~5.40 =0.097200 -1.68 % —4,00 -0.072000 -1.25 * -4.10 ~0.073800 —-1.28 % —-3.00 -0.054000 ~0.93
230 -5,80 -0,104400 -1.81 * =5,00 ~C.090000 =~1.56 % -4.90 -0.088200 ~1.53 * ~3,00 -0.05400C -0.93
240 -6.50 -0.117000 -2.02 % =-5.60 ~0.100800 ~1.74 * =5.50 -0.099000 -1.71 * =3.20 —-0.059400 ~1.03
250 —~6.70 -0.120600 —-2.09 * -5.80 -0.104400 —1.81 % =-5,20 ~-0.0936C0 ~1.62 *¥ ~3.20 -0.057600 ~-1.00
260 —6.80 ~04122400 -2.12 #* =6410 -0.109800 —~1.90 % -5.20 =0.093600 ~-1l.62 % ~3.20 -0.057600 —~1.C0
270 ~Be40 =~0.151200 —-2.61 % =6.80 -0.122400 —2.12 * =5,40 -0.097200 ~1.68 * -4.,80 ~0.086400 ~1.49
280 =9.30 =0.167400 =2.89 * ~7.,10 ~0.127800 =2.21 * <6.10 -0.1098C0 ~1.90 * ~4.00 ~0.072000 =-1.25
290 -9.50 -0.171000 =2.96 % =5.70 -0.102600 ~1.77 * -7.,10 -0.127800 -2.21 * -3,00 -0.054000 -C.93
300 =6.20 =-0.111600 =1.93 % =4.,80 —0.086400 =1.49 * -5.80 -0.104400 ~1.81 * -3.20 ~-0.057600 -1.00
310 -3.80 -0.068400 -1.18 * =2.40 =-0.043200 =-0.75 * -2.60 ~-0.0468C0 -0.81 ¥ -2.10 ~0,037800 -0.65
320 -2440 =0.043200 0475 #* ~1.50 =0.027000 =-0.47 # ~1.60 -0.028800 -0.50 * ~1.80 =-0.C324CC ~0.56
330 -0.50 -0.009000 -0.16 * -1,.40 ~C,.025200 ~0.44 * —-0.90 -0.016200 -0.28 % —-1.70 -0.030600 ~-0.53
350 2.40 0.043200 0.75 * 0.70 0.012600 0.22 % 0.80 0.014400 0.25 * -0.90 -0.01620C -C.28
360 3.20 0.057600 1.00 * 0.80 0.014400 0.25 * 1.00 0.018000 0.31 #* -1.00 -0,018000 ~0.31
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U(MAX),ACCELERATION * 1/2U(MAX),ACCLERATION * 1/2U{MAX),DECELERATION ULZERD)

ANG MV PSI CP % MV PS1 CP % MV PSI cPox MV PSI cP
0 3 e o e o e o ke ot o e oot o oo s e o ok el e e e e e s ol af ol e te e 9% = e sk sfe o e ot o et e s s ok ole e ofe s e e e e o s e et e e e o e e sl ook e e e ok ek e ek e e tlOR RNk
0 1.60 0.028800 1.00. % 0.60 0.010800 0.38 * 0.60 -0.010800 0.38 * 0.0 0.0 0.0
10 1.20 0.021600 0.75 #* 0.50 0.009000 0.31 % 0.40 0.007200 0.25 #* =020 -0.003¢600 -0.13
20 0.80 0.014400 0.50 * =0.50 =0.009000 ~0.31 * 0.0 0.0 0.0 * -1.00 ~0.018C00 ~-0.563
30 1.60 0.028800 1.00 % -0.40 ~0.007200 -0.25 * 0.10 0.001800 0€.06 % 0.20 0.003600 0.13
40 -1.10 -0.019800 ~0.69 * =2,10 -0.037800 =1.31 * -1.40 -0.025200 ~0.88 * -1.80 -0.032400 -1.13
50 =1.50 =0.027000 ~0.94% * =1.70 -C.030600 =1.06 * =1.90 =-0.034200 -1,.,19 * =-1,90 -0.034200 -1l.19
60 =2.50 =-0.045000 -1.56-% =2.10 —0.037800 =-1.31 * ~-2.70 =-0.048600 =1.69 % ~1.80 -0.032400 -1.13
70 =3.70 -0.066600 =-2.31 * =-3.,00 ~-0.054000 ~1.88 » ~2.80 —-0.050400 -1.75 * —-1.80 —-0.032400 -1.13
80 ~4.60 ~0.082800 =2.88 * =3,30 =0.059400 =2.06 % =3.00 -0.054000 ~1.88 * =1.90 -0.034200 =-1.19
90 ~4.,70 =0.084600 -2.94 % ~3,10 ~0.055800 —-1.94 % =2.80 -0.050400 =1.75 % «1.90 =0.034200 -1.19
100 =4.00 ~0.072000 =2.50.% —=2.80 -0.050400 =1.75 % =-2,10 ~0.037800 —~1,31 * -2,00 -0.034000 -1.25
110 -3.00 -0.054000 -1.88 % —-2,80 -0.050400 =-1.75 % -2.10 -0.037800 =-1.31 % -2.00 -0.036000 ~-1.25%
120 -3.00 -0.054000 ~-1.88 % -1.,60 ~-0.,028800 -1.00 * =1.60 ~-0.028800 -1.00 * ~-0.90 -0.016200 -0.56
130 -3.30 -0.059400 —-2.06 *¥ -2.00 ~-0.036000 ~-1.25 * =1.50 -0.027000 -0.94 * —-1.00 -0.018000 -0.63
140 -3.20 -0.057400 —-2.00 * —2.80 -0.050400 -1.75 * =1.50 -0.027000 -0.94 * -0.80 ~-0.014400 -0.50 .
150 -2.10 -0.0%7800 ~1.31 * =0.70 -0.012600 —-0.44 * =1.50 -0.027000 -0.94 * -0,.80 -0.014400 -0.50
160 -4.00 -0.072000 =2.50 % ~0.,70 —-0.012600 ~0.44 * —-1.20 -0.021600 -0.75 ¥ —0.60 -0.010800 -0.38
170 <1.30 -0.023400 -0.81 % -0.80 —-0.014400 -0.50 % -1.10 -0.019800 -0.¢9 * -0.,30 -0.005400 -0.19
180 ~0.90 =0.016200 —0.56 % =0.70 =-0.012600 -0.44 % =040 -0.007200 ~0.25 * 0.0 0.0 0.C
190 -1.40 —-0.025200 ~0.88 % =0.80 —-0.014400 ~-0.50 * —~0.20 -0.003600 -0.132 * -0.20 -0.002600 —-0.13
260 =1430 ~-0.023400 —-0.81 #% =2.00 —0.036000 —-1.25 % ~-1.20 -0.021600 -0.75 * —0.60 -0.010800 -0.38
210 =2.70 ~0.048600 —1.69 % =2.40 ~0.043200 —=1.50 % —1.10 -0.019800 -0.69 * —0.90 -0.016200 =0.56
220 =1.80 =0.032400 =-1.13 * -0.60 -0,010800 =0.38 * =1.10 -0.019800 -0.69 * =0.80 -0.014400 -0.50
230 —=1.50 =-0.027000 =0.94 * =1,10 =0.019800 -0.69 * =1,10 =0.019800 =-0.69 * =0.70 ~0.012600 ~0.44
240 =3.00 =-0.054000 -1.88 % ~2.00 ~-0.036000 -1.25 % =1,10 =0.01980C =0.69 * =1.10 -0.019800 -C.69
250 =2.70 ~0.048600 -1.69 * -0.90 -0,016200 -0.56 * -1,20 =-0.021600 ~-0.75 * —-0.60 -0.010800 -0.38
260 =4.00 -0.072000 =-2.50 * =170 =0.030600 -1.06 % -1.20 -0.021600 -0.75 % ~0.90 -0.016200 -0.5%6
270 =4.60 -0.082800 =2.88 * —=3,80 -0.068400 =2.38 * =2,30 =0.041400 ~le44 % —1.40 -0.025200 ~-0.68
280 =3.90 —-0.070200 ~2.44 * =3.30 —-0.059400 =2.06 * =2.50 =-0.045000 ~1.56 * —=-1.40 -0.025200 ~0.88
290 =3.50 -0.063000 ~-2,19 %* -2.50 =-0.045000 =1.56 % =2.30 =0.041400 =1.44 % -1.40 -0.025200 -0.&8
300 =4.00 -0.072000 =2.50 % -2.00 -0.036000 -1.25 % =-1.20 -0.021600 -0.75 % -1.00 -0.01800C -0.63
310 =1.30 =-0.023400 -0.81 * -1,7¢ =-C.030600 =-1.06 * ~1,30 -0.023400 -0.81 #* -1,20 -0.021400 ~0.75
320 ~0.20 =-0.003600 ~0.13 * =1,20 =-0.021600 ~0.75 % =-0.60 -0.010800 ~0.38 ¥ =-0.60 -0.010800 -0.38
330 0.10 0.001800 0.06 * =0,40 ~-0.007200 -0.25 #® 0.0 0.0 0.0 #* =0.60 -~0.010800 -0C.138
340 0.80 0.014400 0.50 ®* 0C.70 0.012600 Q.44 * 0,0 0.0 . 0.0 % 1.10 0.019800 0.69
350 1.40 0.025200 0.88 % 0.40 0.007200 0.25 * 0.40 0.007200 0.25 % 0.20 0.003600 0.13
360 1.50 0.027000 (.94 % 0.50 0.009000 0431 * 0.60 0.010800 0.38 = 0.0 0.0 0.0

TABLE 16 (N)
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TABLE 17 (0)

it 4 20 0 5k 26 e ok 3 Kok e ok ok 36 i e e ok e ste ol ol ot o o sk sl o e o sl o ol e ok ol e e ol e e o o 2 el e ok st s ok e ik ol e a3 ok o ok st e 3 el o e e e ot e sl o o Xe o ok ok e e i ak oo ek ok kK

U(MAX) s ACCELERATICN  * 1/2U(MAX)ACCLERATION * 1/2U0(MAX),DECCLERATION= Ul ZERQ)

ANG MV PSI cp % My PS1 CP% MY PSI Chox My PSI cp
e 3 g ofe 3 e e g oo 3 o o o Kool o ol 3 e o ok o s s ak e 6 e e ol i o o e e 3 a3 o e ¢ e aleade o 3 ofe e o s 50 oK e o e o e ofe e ol e e e e o o ok S ok Al A X e ot e Tk 3K X0 e A o 2 ol oY o S
2 6,10 0.007T015 (.99 * 1,70 0.001955 Q.28 * 1,20 0.721380 Q.19 * -1,10 -0.C01265 ~0.18
10 4,50 0.005175 0.73 % 1.20 0.001380 0D.19 * 0,20 0.000345 0.05 * =0.50 -C.CCI575 ~C.08
20 1,10 D.097126% .18 % =1,00 =0.9011%0 =0.16 % ~=0,70 =0.,0n0805 =0,11 % -0.50 ~N,000575 -N.%8
30 =3,00 =D U345 ~N.49 % =2,60 =C.DI2990 =042 % =1.50 =0,CNL725 =0.24 * (.70 =0,000825 -0.11
40 «7,20 ~0.3082H0 ~1.17 % =3,60 =0.004140 =N.58 * =3,10 =0J003565 ~0.50 * ~1.10 -0.CC126¢ ~C.18
50 =9.40 ~0,01U810 =1.53 % «7,40 «0.008510 =1.20 % =6,00 =04006900 =-0.97 * =2,20 —~0.02252C —~C.36
60=13.52 =0.015525 ~2.,19 % =9,50 =C,01l0925 1,54 % =9,20 =0,010580 ~1.49 % =2,30 «0,202645 =0.37
70-15.20 ~0,017480 =2¢47 #=13,10 =0.015065 =2.13 #=11.40 =0.013110 =1.85 % =2,40 -0,L027&C ~-3.29
80-16.60 =0.01909) =2.70 %=13,50 =0.015525 =2.19 %=11.90 ~04N13685 =1.93 * ~2,00 =-0.C023C0 —-C.32
GN=17 .10 =0, 0198665 ~2.78 %=13,00 —=(0.014950 —2.11 %*=11.10 =0,.012765 —=1,80 * =1.60 -0.021845 ~5.26
120=16.20 =0.0L1863) =2.63 %#=10,20 =0.J11730 ~1.66 % ~9,20 =0.010580 ~1.49 * —-2.C0 ~0.CC23CC -C.32
110-11.40 =0.01311) ~1.85 % =8,60 =0,029890 ~1.40 % =8.50 =-0.009775 =~1.38 * ~1.80 -0,C0207C ~C.29
120 =9.60 =0.311040 =1.56 % =6.,60 =0.307590 —=1,07 * ~7,20 —-0.008280 ~1.,17 * ~1.20 -0,001380 =-0.19
1303 =7.20 =0,008200 =1,17 # ~5,8J7 =0.006670 =C.%94 * ~4,50 ~0.005175 =0.73 % =(0.90 -0.,CC1035 ~-C.,15
140 =7.00 =0.0089053 =lels % =5,70 =0.000555 =0,93 % =4,00 ~0.0046C0 -0.65 * =1.00 ~0.00115C ~-C.16
150 =6.10 =0,397215 =0,69 % =4,40 —=(C,.005060 =0.71 * ~3,10 —-0,023565 -0.50 * -1.20 ~0.00138C ~0.19
160 =5.20 =0.095980 =084 % =4 ,00 ~C.004600 ~0.,65 * =2,60 =040026960 -0.42 * ~C.30 ~0.00GC345 =C.05
L70 =5.30 =0.,2C609% =086 % =380 =0.,004370 =0,62 % =2,40 =N, 002760 =-0.,39 % ~C,20 -C,C0023C ~-C.03
180 =5.29 =0.00%987 ~6,84 % =3,80 =(en04370 =04¢62 % =2,10 =0,002415 =0,34 % Q.2 Ja.0 C.u
190 =5.30 =0.006095 =ii.86 # =3,80 ~0.004370 =0.62 * =-2,00 =-0.0023C0 =-0.32 * =0,20 ~-0.€30230 -0.03
‘200 =5.10 =0.005865 =0.83 * =3.60 ~0.004140 -0.58 %* =2.,40 =0.0027&0 =0.39 * ~C.30 -0.0C0345 ~C.05
2170 =5490 ~0. 026785 =0.96 % =4,10 =C.0C04715 =0,67 * —=2.90 ~D.,003335 =D,47 * —=U.80 -0.,00092C ~C.13
220 =700 =D,38u8) =1.14 % =65,30 «=0.006095 =0.86 % ~4.,00 =0.004600 =0.65 * ~1.00 -0.CC1150 -0.1é&
230 «=7.60 =2,008740 ~1.,23 * =5,60 =0.006440 ~0.,91 % ~4.,50 =0.005175 «0,73 % ~C.70 =-0.CC0B05 -C.11
240 =9,60 =0,011040 =1.56 % «G6.40 =C.007360 =104 % =6,80 =-0,007820 =-1.10 * =0,80 -0.0T00920 =-C.13
250=11.60 =0,013340 =1 88 % =B.40 —=0,009660 =1.36 % =8,50 =0.,009775 =1.,38 % =2,00 -0.002300 =0.32
260=16400 =C.0LlB4I0 =2.60 * =9 ,80 =0.,011270 =-1.59 % =-8,80 =-0.,010120 ~1,43 % -2,C0 -0.£023CC -C.32
270=16.90 =0.,01943% «2,.74 %#=13,00 =-0.014950 ~2.11 #«10.90 =0,012535 ~1.77 %* =1.80 =D.CLC207C ~-C.29
280=17,00 =0.019550 —=2,76 %=13.50 =0.,215525 ~2.19 %=11,90 =9,013685 —-1.,93 % =2,00 -0.00232C -0.32
290=14.80 “0.017020 =2.40 %<12.,90 =0.014835 =2,09 %=11,40 =0.013110 ~1.85 % =2.60 ~0.C0299C ~C.42
370=13.50 ~04015525 =2.19 % =9,50 =0,010925 ~1.54 * =83.80 =0.010120 =1.43 % -2,70 ~0.0031C5 ~C.44
310 9,60 =0.CLl1Uu4D ~1.56 % =7,20 =C,008280 =117 % =600 =0.0069C0 =0.97 * =2.,20 =0.,002530 ~C.36
3270 =680 =0.,007820 =1.10 * =3,60 =0.,004140 ~0.58 ¥ «=2,90 ~0.,0033325 ~0,47 % ~0.,90 -0.001035 ~0.15
330 =3.00 =2.0C3450 =0.49 * ~2.40 =0.,002760 =0.39 % =1,50 ~0.,001725 =~0.24 * ~0.50 =-0.CCC575 ~-C.08
340 0.90 0.001935%5 0415 % =1,00 =0.001150 ~0416 % =0.50 =3,000575 =0.C8 % =0.50 ~0.Q30575 —~C.(8
350 4,50 (.005175 0.73 % $.80 (G.000920 C.l13 * 0,10 0.00211%5 0.02 * «C.70 ~0.€00805 -C.11
360 6410 0037015 0.99 % 1,30 (.001495 0,21 * 0.80 0,000920 0.13 * =0.90 =0.££10235 ~C.15
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TABLE 18 (P)
2 30 30 36 e e 35 i ale vl e 3 o e s v e e e e e ale sl e e ol ok ok o e ol sfe sk sl ok e e v e e vie e ol e ol Die e o a3 ok sie ol ok v e sie e ol ale e ok e o v o ol ol 3 afe sk sl ok e ol 26 3R e e e st ok e e oje Rk ade Siefe e o ikl e IR kK

U(MAX),ACCELERATION %.1/2U(MAX),ACCLERATION % 1/2U(MAX),DECELERATION* U(ZERD)
ANG MV PSI cpo® My PSI cp % MV PSI cP %= MY PSI cp
X2 9% 3¢ %2 o 3 3 3 32 348 Rk 3K 3 3k e 3 okl aAc ok 2l o e ik e v 3 e 3k e v ol e e e o o e 36 3je e e e st e 3k %k e e 3k o ok 3 3k de e e ol 35k e B 3fe ok s X sfe ok e Ak e o 3k ok e 3% S 3 3k 316 08 e e e e e ek e e R dfe e e ek X
0 3.20 0Q.0C1840 1.04 % 1.00 C.000575 0.32 * 0,60 0.000345 0.19 * -C,20 ~-0.CC0115 ~C.06
10 2,70 ©0.031552 (.88 % 0,90 (€.000517 0429 * 0.40 0.,000230 0,13 * =0.,10 -0.002057 -3.03
20 1.60 94300920 0.52 % 3420 G.00C1l1S5 0.06 % 0.20 0.000115 0.06 * C.10 0.C00057 0.0C3
30 =1.20 =0.000690 =~0439 % =1,00 ~0.000575 =0.32 % =0.,50 =-0.000287 -0.16 * (.0 0.C c.0
4) -3.70 -0.002127 -1.22 % =1,70 =0.000977 —=0.55 % =1,10 =0,000632 —=0.36 * —=0.,30 -0.CC0172 —-0.19
57 ~6.20 =0.333565 =2.01 * =4,30 -C.002472 —~1.40 * =3.00 -0.001725 -0.97 * =0.50 -0.C00287 ~0.16
60 =7.20 =0.,004140 =2.34 % =5,20 =0.002990 -1.69 % =4.,00 -0.002300 -1.30 * =C.60 -0.CCC345 ~-0.19
79 =8.70 =0.0C4630 2,60 % =5,50 -£.003162 -1.79 * ~4,50 -0.002587 -1.46 % -0.,50 -0,.000287 —-C.16
8% =780 =0.004485 —2.53 % =5,20 =0.002990 ~=1.69 % =4.,20 =-0.002415 -1.36 * -0,50 -0.000287 -0.16
90 -6.40 =-0.003680 -2.08 * ~-4,10 -0.002357 -1.33 % -3,20 -0.001840 -1.,04 * -~C,40 ~0.CCC23C -C.13
100 ~5.40 =-0.C03105 -1.75 % ~3,20 =-0.001840 -1.04 ¥ -2,90 -0,001667 -0.94 * -0.,30 -0.000172 -C.10Q
11 -3.80 ~0,002185 —=1.23 % =3,10 —¢.001782 ~1.01 % —2,5C =~0.001437 =-0.81 * =-(.50 -0.000287 -C.1l6
125 -3.70 =0.002127 -1.,20 % ~-3.20 -0.001840 ~1.,04 % =-2,60 -0.001465 ~0.84 * ~-C.50 -0.£30287 ~C.16
139 -3.49 -0,001955°~1.1C % =2.89 -0,001610 -0.91 * -2.30 -0.001322 -0.75 * =-0.40 -0.0C0230 -C,.13
140 =3.60 =D.302073 =1.17 * —2.90 —C.001667 =0.94 % =2,50 —0.001437 -0.81 * -0.,30 -3.002172 ~C.10
15C =3.50 -0,002012 -1l.14% % =3,30 =0.001725 -0.97 * =2,60 -0.001495 -0.84 * ~-C,10 -0,C09057 -2.03
160 -3.30 -0,001897 -1.07 % -2.70 -0.201552 -0.88 * -2.30 -0.001322 -0.75 * GC.l0 0.C00057 C.03
170 =3.20 =0.4001840 ~1.04 % —2,80 —{0.301610 —-0.91 #* =2,20 =2,(321265 =0,71 * (.43 (0.03023C 0.13
180 =3.20 =0,001840 =1.04 * -2.70 -£.D0L552 -0.88 * -1.90 =-0.001C62 -0.62 * =0.30 ~0.C000172 -0.1¢C
193 =-3.30 ~0.001897 ~-1.07 * «2,50 -C.001495 ~0.84 % =2.00 -0.D011%0 -0.65 * (0,20 0.C0Cl1l% C.06
200 =3.40 =0 001955 ~1.10 % =2,70 -C.CU1552 —=Q.88 * —-2.,20 -N,001265 -0.71 * 0.10 G.000057 C.03
213 -3.50 =2.002.12 ~l.14 * =-2,80 -C.0N1610 -0.91 * -2.40 -0.001380 ~-0.78 * 0,10 0.000357 90.03
220 =3.60 =0.,002975 =-1.17 * =2,.70 ~-0.001552 -0.88 % =2,30 -D.001322 ~0.75 * =0,10 -0.LC0057 =C.03
239 =3.50 =-0.0C2512 =1.14 % =2.80 =0.001610 =0,91 * ~2,40 =0,001380 «0.,78 *.~0,40 =0.0C023C ~C.13
249 =3.50 =0.,002:12 ~1.14 * —=2.80 =(G.001610 =C.91 % ~2.40 -0,001380 =0.78 % =0,40 =0.0002306 ~C.13
250 =-3.80 -0.002185 -1.23 * -3,10 =-2.001782 -1.01 % -2.50 -0.001437 -0.8]1 #* =-C,30 -0.C00172 -C.1Q
260 =5.60 =-0,003220 ~1.82 * -3.,20 -0.001840 ~-1.04 * -2.,50 =-0,001437 ~0.81 % ~C.10 -0.C0CG57 ~C.03
270 =6.60 =0.0023795 ~2.14 * =3,90 —=2,002242 ~1.,27 * —3.20 -0.001840. ~1.04 * -0.40 -0.000230 -0.13
287 =T.80 =0.,004485 =2.53 % -5,00 -0,002875 -1.62 * -3.80 -0.,002185 —-1.23 * =C.60 -0.000345 -0.19
290 =7.80 =0.004485 =2.53 % =5,50 =~0.003162 =-1.79 %*.-=4,50 =-0.002587 =1.46 * ~0,60 ~0.C00345 ~-C.19
332 ~6.80 —=02.003910 —2.21 % =5,20 -C.002990 —1.59 * —4,00 —=0.002320 =1.30 * —=Q0.60 =0,.,000345 =0.19
310 -5.30 -0.U03335 ~1.88 * =3.,50 ~3.002242 ~1.27 * =3,00 -0.£01725 -0,97 * -C.50 =0.000287 =G,16
320 =3.70 =0,032127 «1.20 * =1,90 =0.001092 =0.62 * -1.30 -0.000747 -0.42 * -0.50 -0.CC0287 -C.16
330 =1.40 =-0,000835 =0.453 * =D,80 —=C.C00460 =0,26 * =0,70 -3.0024C2 —-0.23 * 3.0 0.0 G.0
340 1.40 D208 5 045 * De0 00 0.2 % 2.0 0.0 . .0 * C.10 0.C0O0557 C.03
35C 2450 0.0CLl437 G.81 % D.,70 0.,000402 0.23 * 0.60 0.300345 O.19 = (.10 0.C0C057 C.03
360 3.00 D.uUl725 0.57 * J.60 C.0008345 0.19 % 0.60 0.000345 0,19 * =0,20 ~0.000115 ~-C.06
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o]
vius
l.}&)l) 3
L0004
cony
UOub
(VIS
NROTVRL
oLo9
uitl
Wi ll
012
Jld13
Q0la
VIN RS
gGlo
UOL7
el
JOL1Y
ooz
Ji21
Quz22
Jo23
Ji.24
JL25
Q026
ezt
Qoes
JO29Y
JC3u
du3l
20372
U033
AVEL
JL35

Jiide
037
PUEIY

TABLE 19

COMPUTER PROGRAM

UIMENSTON S(10,4),SPCOS(L13),yFPERLI

4)»FTOTAL(4)

DIMENSION PST(3744),ANGI3T)yCP(37,4),PCOS(374+4)yNAGL3T),MV(37,4)

DIMENSION ICH(4) yIKX(6)yIKY([6),MVV
DIMENSTON PPST(37,44),P(37,4)
DIMENSION CCP(37,4),CC(37,4),1IDY(6
DIMENSION MVL(19,4),MV1L(19+4).CP1
DIMENSTION 0Q(19,4),CCC(19,y4)
DIMENSION SP(4)
EQUIVALENCE(MVI1,MVL),(CP11,CP1)
FQUIVALENCE(MVV,MV),{(PPSI,PS1),(CC

(3744),Q0(3744)

)
{19+4)Y,CP11{1944)

+CP)

DATA IKX/VANGL'y'F I7,'N D', 'ECRE','ES ',? v/

DATA JTKY/tPSTet,? 'yt !
DATA IDY/'PRES',"SURLTY,?' COE','FFI
DATA ICH/Z 'kt v (v, 1, 7,0X"Y/
REAL LEMGTH,MV,MVV,MVI,MVI1
9 READ(Sy 7TINSLENGTH,ZD4PS,RO,A, W
7 FORMAT(I2,6F13,.,3)
IF(N JFC. 0)STOP
NG B J=1l.+4
READ(S,38Y(S5(KyJ)yK=1,10),(MV(],J)
88 FURMAT{LIUOAL,y/(Ll6F5.2))
2 CONTINUE
VMAX = ARWkZ2,%3.14153/60.0
SPCOS{1)=0.
SPCOS{2)=n.
SPCOS(3)=0,
SPCOS(4)=0,
ARNG(L) =0,
DO 11 J = 1,436
JJ = J+1
C ANGUJJ)=ANG(J)+174:
11 CONTINUE
DG 20 Jd=1+4
DC 20 I = 1,37
GO TC (1oly12 1,171,1614105,10856,101
1115,116),N
1.1 PSTUTJ)=MYCT ) %D.71L8740.1
GO TC 12
1ot PSTUTL ) =MLy d)Y D, 10720,

Lv'1 1! 1/
'LULENT Y, CP1/

yI=1737)

101,109,110,111,111,113,113,



1) 39
DIV
Jyo4al
2042
30473
CGhaa
2045
0C44
Co417
0048
0049
05
0051
J052
9053
uls4
055
0056
unsy
J058

0059
Coeu

JU61
neoe2

0063
Jubs
d065

109

117

111

113

115

116
12

19

i

(e N/

18

GNn 10 12

PST(T,J)=MVII,J)*).018/4.0

GO TO 12

PST(I,J)=MV({I,J)})%0,518/8,0

GO TC 12

PSI(T+J)=MV(T,J)%0.023/4C,

GO TO 12

PST(I4J)=MV(I,J)*

GO 70 12

<0.018

0

PSTCI,J)=MVIT,J)*0.10:23/20,0

GO 70 12

PSI(I+J)=MVI1,J)%*2.023/40.0
X=ANG(T1)*3,14159/180,
PCUS(I,J)—PSI(I;J)*COS(X)

[F{I +GT. 36)GU

T0.
SPCOS(J)‘SPCUS(I)+PCDS(I J)

CPUT J)=2%(12%%44)%PST{IyJ)/RO/IVMAXRHEZ,)

CONTINUE

WRITECOE,18Y({SIKyJ)yK=14y10),d=1,4) i
FURMAT(// /74 LX31250(1H®) 3/ / 3 13X, 10A1L 21Xy 10A1,21X,10A1,21X,10A1,

1/741X,125(1H*))

21 WRITE(6H,30ID,LENGTH,A,PS,RO, kK

30 FORMAT(////74,11Xy'DIAM D =

1 F 5233,V INGY,

1 F54293X, "IN Y,
5.273)(9"’5[0'!

1 FH 23Xy 'SLUG/FT X%,

1FHe2:3X%,

1/7,11X,'CYLD L
273 11Xy YAMPL A
3/,11%,'STP PS
G4/7,11X,'DEN RN
/9 11X, *SPFED
WRITL(6,290)

'

{1 F O { I L ]

¢
]
¢
1

rFSe223Xy "IN

TRPMY)

290 FORMAT(LIUYL 97 (1IH%) y /6Xy "U(MAX) ZyACCELFRATICONY y2X, P2,
11Xy *1/2U(MAX ), ACCLERATION " 1X,*"1/2U(MAX) yDFCELERATICN*?,

LI

283X, "U{ZERO)} ',

3/ 41Xy PANG Y, 3X, "MV ,6X,'PST Y,
GICP Y 42X, tRY 23X, TMY U, 6X, tPSTt, SX, 1001, 2X, ti!

51CP' /98 (1H*))
DO 330 1 =1,37
NAGET)=ANG(T)

WRITz (6,30 )IMAGIL) MV IT,1),,PSELL,1),CP(T,1),
JhCPUT2) yMVIT ), PSI(T,3),

IMVIT,2),PSTILT,2

2CPLI+3)yMVIT,4)PST(T,4),CP(T,4)

Sy TCPU 72X, PR y3X,PMVY ,6X,PSTY,5X,
,?X|'MV'16X7‘pSI'ISX7



JU6EH
JubT
weeew
D069

JLTH
o7l
072
Q073
DLTa
CO75
Q076
JUTT
ouTH
go79
oGO8
J081

o082
QR
0084
nNgsh
0086
2087
0088
0689
069N
§go91l
(9?2
0093
Q094

0095
9096
0097
U8
J099
0100

31

41

400

45
51

1

2

FORMAT (LK 130 3(Fha2 1K eFIebylXyFba2,2H 2)3Fb a2y 1XyFOuby 1X,F542)
ACCMAX=A% (%2 %30 1A159/601, ) %%2

WRITE(6,41) VMAX, ACCMAX

FORMATULIX 9T (LH¥®) 4 // /11X, ' VIMAX =V, F5.2,/ 311X, tACCMAX  =',F6.2
1)

DO 40 )
DO 406G I
K = 38-1
MUL(T,d)=" 0S5 (MY (T, J)+MVIK,J))

COTUT ) =00 9% (0P LT, ) 4LP (Kyd))

CONTINUE

00 40 J =1,4

FPERL(J )= 5%DASPCOSIJI*10.%3,14159/180, 75

FTOTAL(J) =FPERL(J)*LENGTH
WRITC(6,51)J9FPERL(J) ; JyFTOTALIS) 4 J,SPCASLY)

CONT IMNUE

FORMAT (/3 11X, VFPERL( , 11, V)=t FTuby 5Ky "FTOTALL 5 I1, ' )" 4 FT704,5X,
1P SPCOSIY 11, )= ,FT7.3)

sP(1)=n,
SP(2)=r,
SP(3)=0,
SP(4)=2,

DO 2 J = 1,
DO L 11 = 1
12=11+1
[3=11+2
[4=1143
15=11+4
16=1145
17=11+"
SP(J)=SP(J1+PCOSIIL,J) #5%PCOSII2,J)+PCOSII3,J)+6%PCAS (14,J)
14PCOS( 15,1 +5%PCOSIT6,J1+PCOSIITsJ)

CONTINUE

FPERL(J) =4 5%D%10,%3,14159/189.0%3,0/10.0%5P(J)
FTOTAL(J)=FPERL(J)*LENGTH
WRITE(6,51)dy FPERLIJ) 42 FTOTAL(I),J+5P 1Y)

CONTINUE

CALL PLOTRZUANG,MVV,D 937 14537,4,0.0,5360.0,4040,040,

LICH, IKXy TKY, 940,240y 1)

1,19



Jivl
J1e2
2103
J14

vlud
0106

CALL PLOTR2{ANGsPPSI P23 734533T34,2.0,360,0,0.0,2.0,

LICH  TKX3IKY 2.8y %0051 )

CALL PLOTR2(ANGyCCP4CC337+4937949040,360.0,0.0,C.0,
LICH, IKXyIDY 1 040430.0,1) '
CALL PLOTR2({ANGsMV1100,1954519,452.0936040,C.0,0.0,
TICH, IKXy IKYy2u3s ey 1)

CALL PLOTR2(ANG,CPL1,CCCy1944,519,45040,360.03-3450,1459,
LTICHy IKXy IDY D eGy ey 1)

GO TC 9

END



