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1.0 BACKGROUND AND SCOPE

\
iThis report presents motion predictions for the aircraft carriers

CVA—59, CVA—66, CVAN—68. Specifically, NAVSEA 942W requested pitch ,

roll arid yaw rates and period information for Sea States 2 through 6

and speeds of 10, 20 and 25 knots. Furthermore headings were to be

selected to yield maximum pitch , roll and yaw rates.

The predictions were made using the MITA five—degree—of—freedom

ship motions computer program. Tables 1, 2 and ~P~ive the principal

characteristics of the three carriers. -

2.0 APPROACH

Motion predictions were conducted for Sea States 2, 3 , 4, 5 and 6

and speeds of 10, 20 and 25 knots. Headings between 0° (following seas)

and 1800 (head seas) were considered in increments of 15
g
. The output

of the progr’3~ was then used to arrive at the required maximum values

of rate and corresponding periods.

RNS values of pitch, roll and yaw velocities and accelerations in

• irregular seas were computed by taking the square root of the second

and fourth moments of each mode of motion. Significant values for each

• • 
• 

rate were then calculated assuming a Rayleigh distribution . The follow—

ing is a suimnary of these calculations:

t 

1) RMS velocity — a~,

• second moment of response spectrum

Significant velocity — 4

4 (Average of 1/3 highest)

1 

-

~~ 
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2) RMS acceleration • aa 4
= fourth moment of response spectrum

Signif leant acceleration 4 aa
(Average of 1/3 highest)

In addition to these velocities and accelerations the average

period arid the period of maximum response were obtained for pitch

roll and yaw. The average period is obtained directly from the pro-

gram computations. The period of maximum response for each mode of

motion is obtained from the response spectrum by looking up the fre-

quency at which the specific response (pitch, roll , yaw) peaks out.

These frequencies are given in rad/sec and must be converted to period

in seconds according to the relationship

2ir
T

to

For completeness, although not requested by NAVSEA 942W , the

pitch, roll and yaw displacements were also recorded for headings

yielding the maximum values.

3.0 RESULTS

‘1
The results of the predictions of rates and periods are given in

Tables 4 through 9 for the CVA—59; Tables 10 through 15 for the CVA—66;

and Tables 16 through 21 for the CVAN—68. In addition Appendices A, B

and C give the angular displacement predictions for the CVA—59, CVA—66

and CVAN—68 respectively. The input to the MITA motions program for

each of the three carriers considered is given in Appendix D.

4 1  2
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Table 1

CVA-59

Principal Characteristics

Displacement (tons) — 76740.00

LBP (ft) — 990.00

Beam (ft) — 129.33

Draft (ft) — 36.00

I
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Table 2

CVA—66

Principal Characteristics

Displacement (tons) — 81711.00

LBP (ft) — 990.00

Beam (ft) — 129.33

Draft (ft) — 37.08

‘1

I
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Table 3

CVAN-68

Principal Characteristics

Displacement (tons) — 91440.00

LBP (ft) — 1040.00

Beam (ft) — 134.00

- Draft (It) — 36.83

1

4 
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Table 4 CVA—59 Significant Pitch Velocities , Average Periods,

Periods of Maximum Response

- 

SIGN iFIC AN T SHIP HEADING 
- 

PIT CH AVERAGE PERI OD OF
WAVF. SPEED ANGLE VELOCITY PERIOD MAXIMUM

H E I C U l , FT. (KNOTS) (DEGREES) (DEG/SEC) (SEC) RESPONSE (SEC)

3.02 (SS)) 10 60 .067 7.63 5.27

20 0 .153 2.70 4.40

_______ 
25 45 .075 3.21 4,29

4.90 (SS3) 10 60 .147 8.44 6.35

20 0 .142 4.06 5.09

____________ 
25 90 .110 

- 
6.15 6.97

6.50 (SS4) 10 60 .234 9.45 8.80

20 90 .168 6.76 7.16

—— 25 90 .156 6.57 7.04

10.20 (SS5) 10 135 .541 8.77 11.00

20 135 .498 7.90 11.75

25 135 .453 7.55 11.75

l~~.9O (ss6) 10 135 1.60 9.89 11.81

20 135 1.77 8.86 12.50

- -  ____________ 25 135 1.77 8.50 12.44

-

6
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Table 5 CVA—59 Significant Pitch Accelerations , Average

• Periods, and Periods of Maximum Response

- 

SIGNIFICAN T SHIP HEADIN G 
- 

PITCH AVERAG E PERIOD OF
WAVE SPEED ANGLE ~CCELERATI0~ F~ERIOD MAX IMUM

HEIGHT, FT. (KNOTS) (DEGREES) (DEG/SEC2) (SEC) 
— 

RESPONSE (SEC)
3.02 (Ss2) 10 90 .080 5.06 5.45

20 0 .846 2.70 4.40

______________ 
25 45 .360 3.21 4.29

4.90 (SS3) 10 90 .142 6.45 6.97

20 0 .565 4.06 5.09

______________ 
25 30 .256 7.58 5.77

6.50 (Ss4) 10 90 .198 6.98 7.35

20 90 .168 6.76 7.16

______________ 
25 30 .184 10.78 6.12

10.20 (sss) 10 135 .407 8.77 11.00

20 135 .414 7.90 11.75

_______________ 
25 135 .395 7.55 11.75

16.90 (SS6) 10 135 1.06 9.89 11.81

20 135 1.30 8.86 12.50

____________ 
25 135 1.35 8.50 

- 
12.50

4 7
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Table 6 CVA—59 Significant Roll Velocities, Average

Periods, and Periods of Maximum Response

S ICN 1FICAN T SHIP HEADING ROLL AV ERAGE PERIOD OF
WAVE SPEED ANGLE VELOCITY PERIOD MAXIMUM

EIGHi~~~FT. (KNOTS) (DEGREES) (DEG/SEC) (SEC) 
- 

RESPONSE (SEC)

3.02 (SS2) 10 60 .045 8.17 6.85

20 60 .184 11.16 4.40

_____________ 
25 60 .220 18.81 5.45

4.~IO (SS3) 10 60 .155 9.20 6.97

20 45 .797 21.60 6.97

______________ 
25 60 

— 
.573 18.70 6.97

6.50 (SS4) 10 60 .236 9.49 7.16

20 45 1.45 20.66 7.35

—_____________ 25 60 .867 18.13 7.03

10.20 (SSS) 10 60 .503 10.93 11.00

20 45 2.57 19.97 7.85

_______________ 
25 60 1.53 17.69 7.35

16.90 (ssb) 10 60 1.26 14.11 13.51

20 45 5.32 20.36 13.51

______________ 
25 60 4.13 19.14 15.14

4 8
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Table 7 CVA—59 Significant Roll Accelerations , Average

Periods, and Periods of Maximum Response

SIGNIFICANT SHIP HEADING 
- 

ROLL AVERAGE PERIOD OF
WAVE SPEED ANGLE ACCELERATION PERIOD MAXIMU M

- 
HEICHT , FT. (KNOTS) (DEGREES) (DEG/SEC 2 ) (SEC) RESPONSE (SEC)

3.02 (Ss2) 10 90 .043 4.68 5.10

20 30 .340 6.08 5.10

______________ 25 45 .373 14.25 5.45 
- —

4.90 (SS3) 10 60 .155 9.20 6.97

20 45 .308 21.60 6.97

____________ 
25 60 .279 18.70 6.97

6.50 (SS4) 10 60 .176 9.49 7.16

20 45 .465 20.66 7.35

— —____________ 25 60 .327 18.13 7.03 
—

10.20 (SSS) 10 60 .304 10.93 11.00

20 45 .820 19.97 7.85

_________ 
25 60 .550 17.69 7.35

16.90 (SS6) 10 60 .600 14.11 13.51

20 45 1.65 20.36 13.51

25 60 1.37 19.14 15.14

1~
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Table  8 CVA—59 S i g n i f i c a n t  Yaw V e l o c i t i e s , Average

Periods , and Periods of Maximum Response

S L CN 1 F I CA N I SHIP HEADING 
- 

YAW AVERAGE PERI OD OF
WAVE SPEED ANGLE VELOCITY PERIOD MAX I MU M

IIEICU1 ,  ±L_ (KNOTS) (DEGREES) (DEG/SEC) (SEC) RESPONSE (SEC)

3 . 1)2 (SS2)  10 90 .056 4 . 3 2  5. 46

20 45 .478 4.64

25 
- 

90 .056 4.31 5.27

4.90 (SS3) 10 90 .092 5.41 6.23

20 45 .412 6.70 4 .70

- •  --_______ 
25 90 .090 5.35 6.11

~ .5O ( SS4) 10 90 .116 6.02 7.04

20 45 .336 9.13 5.03

25 60 .128 17.27 9.36

10.20  (SS5) 10 60 .296 11.85 10.00

20 60 .338 14.78 9.68

25 60 .355 17.11 9.68

16.90 (SS6) 10 60 .681 13.07 11.37

20 60 .729 15.64 11.12

____ 
25 60 .731 

— 
17.55 10.93

4 10
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Table 9 CVA—59 Significant Yaw Accelerations , Average
Periods , and Periods of Maximum Response

- ;I I I~I \ N  
¶

SIIIP UE AD1 N G YAW AVERAGE P E R i O D  OF
• WAV F~ ANGl E ACCELE RATIO~ l’l-:R 11)1) MAX IMUM

I F .  (KNOTS )  (DECREES) (DEG/sEc 2) (Si-Ic ) RESPONSE (SEC)

1 .~~ . ’ (~ :~~) 10 90 .098 4 .32  5 .46

I 20 45 1.71 4.64 4.17

25 45 .139 32.83 5.27

4 .90  (553) 10 90 .126 5.41 6.22

20 65 1.01 6.70 4.70

25 90 .126 5.35 6.11

6.50 (SS4) 10 90 .141 6.02 7.04

20 45 .572 9.13 5.03

— - _____ 
25 90 

- 
.140 5.96 6.91 

—

i 0 . 2 ( )  (SS5) 10 90 .162 6.96 8.11

‘1 20 45 .178 17.22 10.49

25 135 
- 

.160 6.67 11.00

16.90 (SSb) 10 60 .337 13.07 11.37

20 135 .358 8.47 12.50

25 135 .372 7.95 12.50

11
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Table 10 CVA—66 Significant Pitch Velocities , Average

Periods, and Periods of Maximum Response

SIGNIFICANT SHIP HEADING PITCH AVERAGE PERIOD OF
WAVE SPEED ANGLE VELOCITY PERIOD MAXIMUM

HEIGHT , FT. (KNOTS) (DEGREES) (DEC/SEC) (SEC) RESPONSE (SEC)

3.02 (SS2) 10 60 .067 7.64 5.27

20 0 .157 2.72 4.40

-_____________ 25 45 .081 3.20 
— 

4.29

4.90 (SS3) 10 60 .147 8.44 6.97

20 0 .146 4.08 5.09

______________ 
25 90 .103 6.23 6.97

6.50 (SS4) 10 60 .234 9.44 8.80

20 90 .160 6.86 7.16

______________ 
25 

— 
90 .147 

- 
6.67 7.16

10.20 (SSS) 10 135 .531 8.82 11.00

20 135 .478 7.95 11.75

_________ 
25 135 .432 7.60 12.51

16.90 (SS6) 10 135 1.60 9.92 11.81

20 135 1.73 8.91 12.50

• 
______________ 

25 135 1.73 8.55 12.50

4 12
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Table 11 CVA—66 Significant Pitch Accelerations , Average

Periods, and Periods of Maximum Response

• • SIcNIFICAN I 
- 

SHIP HEADING PITCH - 

AVERAGE PERIOD OF
WAVE SPEED ANGLE ACCELERATIOI PERIOD MAXIMUM

• 
- 

H 1J GHT , FT. (KNOTS) (DEGREES) (DEG/SEC2) (SEC) 
- 

RESPONSE (SEC)

3.02 (SS2) 10 90 .073 5.07 5.10

20 0 .869 2.72 4.40

__________ 
25 45 .386 3.20 4.29

4.90 (sS3) 10 90 .133 6.53 6.97

20 0 .581 4.08 5.09

—____________ 25 
— 

45 .248 5.81 7.29

6.50 (SS4) 10 90 .188 7.07 7.35

20 0 .380 5.75 9.36

__________ 
25 45 .156 10.59 7.73

10.20 (SS5) 10 135 .396 8.82 11.00

20 135 .394 7.95 11.75 

______ 
25 _j.35 .374 7.60 12.57

16.90 (SSb) 10 135 1.05 9.92 11.81

20 135 1.27 8.91 12.50

• 
_ _ _ _ _ _ _ _  

25 135 1.32 8.55 
- 

12.50

I -
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Table 12 CVA—66 Significant Roll Velocities , Average

Periods , and Periods of Maximum Response

Td TF~1~~~~ i~~ SHIP HEAD iN G ROLL AVERAGE PERIOD OF 
—

WAVE SPEED ANGLE VELOCITY PERIOD MAXIMUM

- H F I C H 1~~j~~’~~~ (KNOTS) (DEGREES) 
- 

(DEC/SEC) (SEC) RESPONSE (SEC)

3.02 (SS2) 10 60 .042 8.16 6.85

20 60 .182 10.94 4.28

_________ 
25 60 .179 17.02 5.71 

—
4 .90 (SS3) 10 60 .163 9.23 6.97

20 45 .661 23.06 6.97

—— 
25 60 .473 18 .13 6.97

6.50 (SS4) 10 60 .263 9.51 7.35

20 45 1.15 21.42 7.35

-~~~____________ 
25 60 .738 J7.70 7.03

10.20 (SSS) 10 60 .484 10.67 11.00

20 30 2.04 23.96 8.68

—-____________ — 
25 - 

45 1.69 25.83 8.67

16.90 (SS6) 10 60 1.08 13.67 12.88

20 30 4.47 23.59 9.86

• 
_____________ 

25 45 4.58 24.11 12.06

_ _ _  _ _  ~~~~~~~~ -
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Table 13 CVA—66 Significant Roll Accelerations , Average
Periods, and Periods of Maximum Response

S IGN II-ICAN T Sh IP HE ADiNG j 
- 

ROLL AVERAGE PERIOD OF
WAVE SPEE L ) r)~NG1.E ACCELERAT IDNI P E RIOD MAXIMUM

- 
1i~~I G H 1 ~~~FT. (KNOTS) (DEGREES ) (DEC/SEC 2) 

— 
(SEC) RESPONSE (SEC)

1.02 (s S 2 )  
J 

10 135 .034 4.17 5.45

20 60 .333 10.94 4 .28

25 45 
— 

.381 
- 

15.60 5.45

4.90 (S5 3l 10 60 .106 9.53 6.97

20 45 .296 23.06 6.97

—- ________ 
25 — 

45 
— —  

.275 30.71 8.17

6.50 (584) 10 60 .176 9.51 7 .3 5

20 45 .372 21.42 7.35

—~~~~~~~~~ 25 60 .288 17.70 7.03

1 0.20 (SS5) 10 60 .297 10.67 11.00

20 30 .566 23.96 8.68

_____ 
25 60 .468 17.44 7.35

1 6.90 (SS6) 10 60 .534 13.67 12.88

20 45 1.23 20.58 15.14

—~~~_____ 
25 45 1.20 24.11 12.06

4 15
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Table 14 CVA—66 Significant Yaw Velocities , Average

• Periods, and Periods of Maximum Response

SIGN IFI CANT SHIP HEADING YAW AVERAGE PERIOD OF
WAVE SPE ED ANGLE VELOCITY PER IOD MAXIMUM

HEIGHT, FT. (KNOTS) (DEGREES ) (DEG /SEC) (SEC) RESPONSE (SEC)
3.02 (SS2) 10 90 .054 4.33 5.24

20 45 .496 4.64 5.95

______________ 
25 90 .054 4.20 5.24

4.90 (SS3) 10 90 .088 5.41 6.21

20 45 .428 6.68 4.89

_____________ 
25 90 .087 5.35 6.11

6.50 (sS4) 10 90 .112 6.02 6.91

20 45 .348 9.05 5.03

______________ 
25 60 .126 17.21 8.80

10.20 (SS5) 10 60 .292 11.87 10.00

4 20 60 .3)5 14.80 10.00

______________ 
25 60 .353 17.13 9.68

16.90 (SS6) 10 60 .679 13.10 11.56

20 60 .731 15.68 11.12

• 25 60 .740 17.59 10.93

4 
• 

16
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Tab le  15 CVA—66 Significant Yaw Accelerations , Average

Periods, and Periods of Maximum Response

S I G N I F I C A N T  SHIP HEADING YAW AVERAGE PERIOD OF
WAVE SPEED ANGLE ACCELERATI(~ PERIOD MAXIMUM

HEIGHT , FT. (KNOTS) (DEGREES) (DEG/SEC 2) (SEC) RESPONSE (SEC)

3.02 (SS2) 10 90 .094 4.33 5.24

20 45 1.78 4.64 5.95

-—___________ 25 45 .140 32.80 5.24

4.90 (SS3) 10 90 .121 5.41 6.23

20 45 1.05 6.68 4.89

______________ 
25 90 .122 5.35 6.11

6.50 (SS4) 10 90 .135 6.02 6.91

20 45 .593 9.05 5.03

—_____________ 25 90 .134 5.95 6.91

10.20 (SS5) 10 60 .136 11.87 10.00

20 45 .183 17.12 10.56

______________ 
25 135 .157 6.69 

— 
11.00

16.90 (SS6) 10 60 .335 13.10 11.56

20 135 .355 8.50 12.44

• -______________ 25 135 .368 7.98 
— 

12.50

L= J1  ~~J~~ i~-~~• 
_ _ _
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Table 16 CVAN—68 Significant Pitch Velocities , Average

Periods, and Periods of Maximum Response

• SIGNiFICANT SHiP HEADING PITCH AVERAGE PERIOD OF
WAVE SPEED ANGLE VELOCITY PERIOD MAX IMUM

h E I G H T , FT. _(KNOTS) (DEGREES) (DEC/SEC) (SEC) RESPONSE (SEC)

3.02 (SS2) 10 60 .059 7.63 5.27

20 0 .147 2.97 4.61

— —_______ — 
25 45 .111 3.37 4 .52

4.90 (SS3) 10 60 .130 8.43 6.35

20 0 .139 4.68 5.60

______________ 
25 30 

— 
.097 7.14 5.87

6.50 (SS4) 10 60 .199 9.39 8.80

20 90 .154 7.01 7.35

______________ — 
25 90 .142 6.85 7.35

10.20 (SSS) 10 60 .454 11.33 10.00

20 135 .377 8.05 11.75

25 135 .346 7.64 11.75

16.90 (SS6) 10 135 1.33 10.13 12.50

20 135 1.45 9.09 12.50

____________ 
25 135 1.44 8.69 12.88

I
r

4 18

A - - -

• 

- 

‘~-~‘~ f .

- ~~~~~~~~~~~~~~~~~~~ 
—:1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ • -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—

--- • - ~~~&~~~~~~~~~
_
~

__
~~~



r -

~~~~~
-
~~~~~~

--
~~~

- -

~~~~~
• • - • • •- •- • •  

—

~~
-
~~~~

-- - - -
---- ----—-- 
—• -

• Table 17 CVAN—68 Significant Pitch Accelerations, Average

Periods, and Periods of Maximum Response

SIGNIFICAN T SHIP HEADING PITCH AVERAGE 
- 

PERI OD OF
WAVE SPEED ANGLE ~CCELERATI0N PERIOD MAXIMUM

HEIGHT, FT. (KNOTS) (DEGREE S) (DEG/ SEC2) (SEC) RESPONSE (SEC)

3.02 (SS2) 10 90 .068 5.09 5.45

20 0 .794 2.97 4.61

______________ 
25 45 .523 3.37 

— 
4.52

4.90 (SS3) 10 90 .122 6.57 7.29

20 0 .538 4.68 5.60

______________ 
25 45 .340 5.51 

- 
7.29

6.50 (SS4) 10 90 .178 7.15 7.48

20 0 .356 6.36 6.12

______________ 
25 30 .270 10.13 6.28 

—

• 10.20 (SS5) 10 90 .266 7.73 8.11

20 135 .306 8.05 11.75

__________ 
25 135 .299 7.64 

- 
11.75

16.90 (SS6) 10 135 .861 10.13 12.50

20 135 1.04 9.09 12.50

— — 
25 135 1.08 8.69 

- 
12.88

~ 
- I
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Table 18 CVAN—68 Significant Roll Velocities, Average

Periods, and Periods of Maximum Response

SIGNIFICANT SHI P HEADING ROLL AVERAGE PERIOD OF
WAVE SPEED ANGLE VELOCITY PERI OD MAX IMUM

HEIGHT, FT. (KNOTS) (DEGREES) (DEC/SEC) (SEC) RESPONSE (SEC)

3.02 (SS2) 10 60 .052 7.70 6.84

20 30 .255 3.57 4.40

______________ 
25 

- 
45 .175 5.68 5.45

4.90 (SS3) 10 60 .145 9.09 7.29

20 45 .381 21.31 7.29

______________ 
25 60 .304 17.16 

— 
7.29

6.50 (SS4) 10 60 .252 9.48 7.35

20 45 .776 20.11 8.36

______________ 
25 60 .546 17.01 7.35

10.20 (SSS) 1.0 60 .480 10.76 7.67

20 45 1.59 19.51 8.48

4 ______________ 
25 60 1.15 17.22 7.67

16.90 (SS6) 10 60 1.18 14.17 13.51

20 45 3.64 20.20 13.51

______________ 
25 60 3.34 18.95 14.20

4 20
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Table 19 CVAN—68 Significan t Roll Accelerations , Average
Periods, and Periods of Maxim um Response

SIGNIFICAN T SHIP HEADING ROLL AVERAGE PERIOD OF
WAVE SPEED ANGLE ACCELERATTO! PERIOD MAX IMU M

J~~ IçbIT ,_ YF. (KNOTS) (DEGREES) (DEG/SEC 2) (SEC) RESPONSE (SEC)

3.02 (SS2) 10 60 .044 7.70 6.84

20 30 1.17 3.57 4.40

______________ 
25 45 .733 5.68 5.45

4.90 (SS3) 10 60 .103 9.09 7.29

20 30 .756 10.71 8.80

—~~ ___________ 
25 45 .520 20.59 8.80

6 .50 (SS4) 10 60 .170 9.48 7.35

20 30 .481 21.39 8.80

_____________ 
25 45 .366 26.29 8.36

10.20 (SS5) 10 60 .294 10.76 7.67

20 45 .516 19.51 8.48

4 —_____________ 25 60 
- 

.423 17.22 7.67

1 6.90 (SS6) 10 60 .564 14.17 13.51

20 45 1.14 20.20 13.51

____________ 
25 60 1.12 18.95 14.20

4 21
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Table 20 CVAN—68 Significan t Yaw Velocities, Average

Periods , and Periods of Maximum Response

- 

S IGNIFICAN T 
— 

SHIP HEADING YAW AVERAGE PERiOD OF
WAVE SPEED ANGLE VELOCITY PERIOD MAXIMUM

HEIGHT. FT. (KNOTS) (DECREES) (DEC/SEC) (SEC) RESPONSE (SEC)

3.02 (SS2) 10 45 .050 10.53 4.52

20 45 .846 4.58 4.17

--__________ 25 60 .106 6.52 4.29

4.90 (SS3) 10 90 .084 5.62 6.35

20 45 .727 6.39 4.70

______________ 
25 60 .094 10.38 8.73

6.50 (SS4) 10 90 .110 6.31 7.35

20 45 .584 8.46 4.86

______________ 
25 60 .106 15.15 9.36

10.20 (SS5) 10 60 .233 12.02 10.49

20 45 .362 15.40 11.00

_____________ 
25 60 .28] 17.25 9.99

16.90 (SS6) 10 60 .594 13.41 11.81

20 60 .640 15.94 11.37

_______________ 
25 60 .642 17.77 11.12

L. 
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Table 21 CVAN—68 Significant Yaw Accelerations , Average

Periods, and Periods of Maximum Response

SIGNIFICANT SHIP HEADING YAW AVERAGE PERIOD OF 
—

WAVE SPEED ANGLE LCCELERATION PERiOD MAXIMUM
-• 

HElCHi~~~FT . (KNOTS)  (DEGREES) (DEG/SEC2) _JSEC) RESPONSE (SEC)

3.02 (SS2) 10 90 .088 4.38 5.45

20 45 3.03 4.58 4.17

-— 
25 60 .314 

- 
6.52 4.29

4.90 (SS3) 10 90 .110 5.62 6.35

20 45 1.78 6.39 4.69

—____________ 25 45 .217 25.00 5.99

6.50 (SS4) 10 90 .126 6.31 7.35

20 45 1.01 8.46 4.86

______________ 
25 45 .149 31.53 6.47

10.20 (SS5) 10 135 .159 8.05 11.00

20 45 .296 15.40 11.00

—___________ 25 135 .155 6.78 11.00

16.90 (SS6) 10 135 .333 9.73 12.06

20 135 .370 8.57 12.50

____________ 
25 135 .377 8.11 12.50

I -
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APPENDIX A

ANGULAR DISPLACkJ-IENTS

FOR CVA—59

4 i
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Table  A.l CVA—59 Significant Pitch Displacement

and Average Period

• SIGNIFICANT SHIP HEADING 
— 

PITCH AVERAGE
WAVE SPEED ANGLE DISPLACEMENT PERIOD

HEIC~~~~~FT . (KNOTS) (DEGREES ) (DECREES) (SEC)

3.02 (SS2) 10 60 .082 7 .63

20 0 .066 2 .70

_______________ 
25 60 .048 14.76

4.90 (SS3) 10 60 .198 8.44

20 60 .150 13.81

_______________ 
25 60 .123 17.95

6.50 (SS4) 10 60 .352 9.45

20 60 .280 13.98

______________ 
25 60 .249 

— 
17.29 

—

10.20 (SS5) 10 60 .942 11.21

20 60 .804 14.76

______________ 
25 60 .749 17.20

16.90 (SS6) 10 135 2.52 9.89

20 135 2 .49  8.86

_______________ 
25 135 2.39 8.50
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I : l h l o  A .2 CVA—59 S ignif i t -ant R o l l  I ) i ~;p l a c e m t - n t  and

Average Periods

~ I CN I I I C A N I  Sil l  P HEAD ! N ;  ROLL AVERAG E
W AV E SPEED ANGL E !) I SPL A CEMKNT PERIOD

u-: I .il [ 
• i-i . (KNOTS) (DE CRE E S)  ( D E G R E E S )  ( SEC)

I.(L (~- ;SI ’ )  10 60 .059 8.17

20 4~ .696 24.77

25 
_____ 

60 .658 18.81

‘~.9() (~~S 1) 10 60 .2 2 6  9 .20

20 45 2.74 21.60

2 5 60 1 . 71 18 .70

6. 50 (SS/ ~) 10 60 . 397 9.49

20 45 4.75 20.66

25 60 1.50 18. 13

10.20 (SS5)  10 45 .8% 12.00

20 45 8 .16 19.97
25 4 5 _ i~~~~~~~~~~~~~~~~~~~_--

16 . ~I() ( S S 6)  10 60 2 .82 14 . 1 1
20 4 5 1 7 . 2 4  20.36
25 60 12 .5 8  19 .14

I.

4

‘I. 
____________ ____________________________
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lab ]> - A .3 CVA—59 Signif icant Yaw Disp lacement and

Average Per iod

S IG N !  F 1( :AN - l -  Sil l P HEM ) IN C YAW AVERAGE
W AV I -~ SPEED ANGL E I) ISI’ LA C EMENT PERIOD

l IE WIlT , F r .  (KNOTS) (DE ( ;REI . S )  ( )E GREE S) 
— 

(SEc)

1. 02 (
~~~~~~

. 10 90 .038 4 .32

20 45 .353 4 .64

2 5 45 .2 b5 32.83
4 .90  ( 5 5 3 )  10 90 .079 5.41

20 45 .440 6.70

25 45 .612 47 .96
6 .50  (~~S- ~) 10 60 .1 57 10 .33

20 45 .488 9.13

25 45 .834 46 .94

10.20 ( SS5)  10 60 .549 11.85

20 60 .794 14.78

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 25 45 1.33 33.10
1 6.9 ()  ( SS6) 10 60 1.42 13.07

20 60 1. 82 15.64
25 45 2.64 2 5.7 1

I

(4

• -b4~4 — r— ra. .. -. - — a- - - — 4** ~ 
- - - - _________ - __________
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Append i x  B

ANGULAR Di SPLA CEMENT S

FOR CVA— ( - >b
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l~ih1e B .1  CVA—66 S i g n i f ic a n t  P i t c h  D i s p lac emen t

and Averag e  Per I od

s L ( ; N I F I ( : A N - I  SH I P  HEAD I NG P I U C H  AVERAG E
WAV I -  SPEED ANGI . I-: 1) 1 SPLA CEMENT PER LOD

iii:  Icu -~
- , --- I - . (KNoTS ) (IJEGR1~:i - ’ )  ( D E G R E E S )  ( SEC)

3.02 ( 55 . ’) 10 60 .082 7 .64

20 0 .068 2 . 7 2

25 60 .053 13 .67

.> • 4 ( )  ( S 5 4 )  10 60 .198 8 .44

20 60 . 154 13.81

25 60 . 129  
- 

1 7.7 6

~ - 5() -~~-~~‘.)  10 60 .351 9 . 4 4

20 60 .282 13.99

2 5 60 .250 17 . 3 2

lO ..’() ( S S f l  10 60 .940 1 1 . 2 1

20 60 .800 14 .77

2 5 60 .7 4 4  1 7 . 2 2

) 6 . 9 ( )  (5S6)  10 13 5 2 . 5 2  9.92

20 135 2 . 4 7  8 .91

2 5 1 3 5  2 . 3 6  8.55

4 1  
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‘t a b l e  B.2 CVA—66 Significant Roll Disp lacement

and Average Period

SICNIFL (:AN I Sill P HEADING ROLL AVERAGE
WAVE SPEED ANCI.I: DIS!’LACEMENT PERIOD

HE !CIIT , n- . (KNOTS) (DEGKF :I- :s) (DEGR1 - :ES) (sEc)
I

3.02 (ss:’ ) 10 60 .055 8.16
20 45 .778 27.47

- 
25 60 .489 17.02

•> .90 (553 ) 10 60 . 22 5 9 .23
20 45 2.42 23.06

25 60 1.37 
_ _ _ _ _ _  18.13

6 . 51) ( 5 S4 )  10 60 . 398 9.51
20 45 3.93 2 1 . 4 2

25 45 2.60 28.69

1 0.20 (5553 10 45 .882 11.96

20 30 8.16 23.96

25 45 6 . 9 3  2 5 .83

Ih.9() (SS6) 10 60 2.34 13.67

20 30 16.82 2 3 . 5 9

2 5 45 17.56 24 .11

I

1(1 ~~~~
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Table 8.3 CVA—66 Significant Yaw l)isp lacer .cnt

and Average Per iod

s U : N 1 F L ( : A N I  S h I P  READIN G YAW AVERAGE
WAVE SPEED ANGLE DISPLACEMENT PERIOD

l I I - I (  lU~~ I I ( KN O r S )  
— 

(DE RU 5) ( DI ( R F F S )  (S1~c)

1 .02 (ss:) io 90 .037 4 .33

20 45 . 366 4 .64

25 45 .269 32.80

4 . 9 0  ( 5 5 3 )  10 90 .076 5.4 1

20 45 .455 6.68

2 5 45 .621 
- 

48.08

6.50 ( s 5 4)  t O 60 .154 10.34

20 45 .501 9 .05

25 4 5 .842 4 7 . 3 7

I 0.2() (555) 10 60 .552 11.87

20 60 .789 14.80

_
~

25 45 1 .34 
_______________

l> .90 (5S6) 10 60 1.41 13.10

20 60 1 .83  15.68

25 45 2.68 25.67

~~~~~~~~~~~~~~~~~~~~ 1 

_ _ _  

________k 
___________ _____________________________________ ___________________________ •
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APPEND iX C

ANGULAR DISPLACEMENTS

FOR CVAN—68
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Table C. 1 CVAN—68 Significant Pitch Displacement

and Average Period

SIGNIFICANT SH IP HEADING PITCH AV ERAG E
WAVE SPEED ANGLE DISPLACEMENT PERIOD

HEIGHT~ FT. (KNOTS) (DEGREES) (DEGREES) (SEC)

3.02 (SS2) 10 60 .072 7.63

20 60 .070 13.52

______________ 
25 60 .065 11.21

4.90 (SS3) 10 60 .174 8.43

20 60 .149 13.86

________________ 
25 60 .137 - 16.72

6.50 (SS4) 10 60 .297 9.39

20 60 .247 14.05

- ______________ 
25 60 .229 17.44

10.20 (SS5) 10 60 .819 11.33

20 60 .703 14.86

_______________ 
25 60 .666 17.33

16.90 (SS6) 10 135 2.15 10.13

‘-1 20 135 2.10 9.09

___________ 
25 135 1.99 8.69

1
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Table C.2 CVAN—68 Significant Roll Displacement

and Average Period

SIGNIFICAN T SHIP HEADING ROLL AVERAGE
WAVE SPEED ANGLE DISPLACEMENT PERIOD

HEIGHT , FT. (KNOTS) 
• 

(DEGREES ) (DECREES) (SEC~
3.02 (SS2) 10 45 .078 10.64

20 60 .334 10.31

_________—

~~~~~~~ 

25 60 .217 
- 

14.75

4.90 (SS3) 10 60 .211 9.09

20 45 1.29 21.31

______________ 
25 60 .831 - - 12J6

6.50 (SS4) 10 60 .380 9.48

20 45 2 .48 20.11

________________ 
25 45 1.70 26.29

10.20 (SS5) 10 60 .822 10.76

20 45 4.93 19.51

________________ 
25 45 

— 
4 .33  25.74 

-

16.90 (SS6) 10 60 2.66 14.17

1 20 45 11.70 20.20

—_______________ 25 45 10.71 24.28 
-

4
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Table C.3 CVAN—68 Signif icant Yaw Disp lacemen t

and Average Period

SIGNIF ICANT SHIP READING YAW AVERAGE
WAVE SPEED ANGLE DISPLACEMENT PERIOD

HEI GH T , FT. (KNOTS) (DEGREES) (DECREES) (SEC)

3.02 (SS2) 10 45 .083 - 10.53

20 45 .617 4.58

- 
- 25 45 .134 lU l l

4.90 (SS3) 10 45 .120 10.21

20 45 .74 0 6.39

25 45 .325 25.00

6.50 (SS4) 10 45 .146 10.23

20 45 .786 8.64

_______________  
25 45 .446 

— 
31.53

10.20 (SS5) 10 60 .446 12.02

20 45 .888 15.40

________________  
25 45 .834 28.42

16.90 (SS6) 10 60 1 .27  13.41

20 60 1 .62  15.94

_ _ _ _ _ _ _ _ _ _ _  
25 45 2.10 24.49 —

4 t 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _
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APPENDIX D

INPUT TO MITA SHIP MOTION S PROGRAM

FOR EACH OF THE THREE AIRCRAFT CARRIERS CONSIDERED

4
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