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FOREWORD

The program described in this report was conducted the the Structural
Dynamics Unit, Structures Staff, Commercial Airplane Division, The Boeing
Company, Renton, Washington. The program was monitored by Mr. Paul Hasty
(FDTR), Air Force Flight Dynamics Laboratory, Research and Technology
Division, Air Force Systems Command, Wright-Patterson Air Forcc Base,
Ohio, under contract number AF33(615)-2454, '"Investigation to Obtain Specific
Design Calculations on Proven Transport Aircraft for the Verification of a Gust
Design Procedure Based on Proven Spectral Techniques.' The program was
accomplished under system number 5(611367 62405334), project number 1367,
"Structural Design Criteria'", task number 136702, '""Aerospace Vehicle
Structural Loads Criteria." The time period covered by this final technical
report is 1 July 1965 to 1 June 1966. The manuscript was released by the
author on 1 April 1966 for publication as an RTD technical report.

Supervising consultant was Dr. John C. Houbolt of Aeronautical Research
Associates of Princeton. Robert N. Latz conducted the analysis under the
supervision of Arthur J. Kamm, Supervisor of the Structural Dynamics Unit.
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D6-18252.
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ABSTRACT

This document presents frequency response functions, power spectra, and
response parameters of bending moments, shears, and torsions at two wing
stations and two body stations for five conditions of speced, gross weight, and
altitude. Volume I presents frequency response functions and response param-
cters for stresses at the same wing and body stations. Also presented in
volume I are ratios of incremental allowable limit stress to stress response
parameter.
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(iv Blank)




CONTENTS

(IN-LB)** 2/CPS  inch-pounds squared per cycle per second
(LB-IN)** 2/CPS  pound-inches squared per cycle per second

KTAS knots true airspeed

Section Page
I INTRODUCTION . . ... © 0 b 0000 0000G0 0000 0a o0 1
i LOAD FREQUENCY RESPONSE FUNCTIONS 3
Analysis Condition 1 . « . . v v ¢ ¢ v v v v o et e e v e e e 3
Analysis Condition 2 . « . . . ¢« .« i ¢ e i e 0 e e e 33
Analysis Condition3 . . . . . . . v v v v v oo e e 00 o 43
Analysis Condition 4 e 53
Analysis Condition 5 « « « v ¢ ¢« ¢ v 0 o0t oo 0 e e . . . 63
I LOAD POWER SPECTRA + ¢+ ¢ ¢t o o o o o s s o o o o oo o 73
Analysis Condition1 =« « . « « ¢ ¢ ¢ v v oo v v i . e 73
Analysis Condition2 . .« « « ¢« ¢ ¢ v 0 o0 i i e e e e 123
Analysis Condition3 . . . . .. . ... . .. o e e e e e e 153
Analysis Condition4 . . . « « ¢ . o0 e e e e e e 183
Analysis Condition 5 . « « ¢ ¢ v ¢ e 0 o 0 e et e e e e 213
v LOAD RESPONSE PARAMETERS AND ZERO -
CROSSING RATES ¢ « ¢ ¢ ¢ o ¢ v ¢ o o v o o o e e e e e e 243
Analysis Condition1 . .. . « . .+ o .. e e e e e e e 243
Analysis Condition2 ... ... ... ... Gt e e e e e e e 245
Analysis Condition3 ... . .. 5000009030000 00 246
Analysis Condition 4 . « « ¢« « ¢ ¢ ¢ v i i it e e e e e e e 247
Analysis Condition5 ... . . . . Gt e e e e e e e e e e e e 248
ABBREVIATIONS AND SYMBOLS
A load response parameter (rms value of incremental load
for a 1 fps rms random gust)
No zero-crossing rate (average number of times per second
that the incremental load crosses the 1g mean value
with positive slope)
LB** 2/CPS pounds squared per cycle per second




SECTION I

INTRODUCTION

This document presents frequency response functions, power spectra, and
response parameters of bending moment, shear, and torsion at two wing

stations and two body stations. Five speed, altitude, and gross weight condi-
tions were investigated.

Figure 1 shows the locations on the airplane where the loads are measured.

The wing loads are about wing stations normal to the elastic axis as shown by

sections A-A and B-B in the figure. Tables I and 71 summarize the analysis
and weight conditions of the airplane.
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Figure 1. Locations at Which Stresses Are Obtained
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Toble |. Summary of Analysis Conditions

"

coon | et | A f SRR e Do
number JT condition f ") L (kn) Ao (1b) (Ib)

| A 297,000 24,000 350 0.85 83,328 109,512

2 B 268,000 24,000 350 0.85 87,927 15,913

3 C 190,590 24,000 350 0.85 83,323 3,100

| D 107,260 24,00C 350 0.85 0 3,100

) A 297,000 24,000 207 0.50 83,328 109,512

Table Il. Summary of Weight Conditions
Fuel (Ib)
Weight | Gross weight c6 Wing £
conditi ih)

ition ( (percent mac) Outboard | Inboard center | Outboard

mains mains ) Forward Aft Upper
1&4 283 seclion }reserves

F A 297,000 214 26,806 | 29,575 | 47,489 5642 | 37,700 | 41457 4,171

B 268,000 230 14,212 | 14,212 | 47,489 | --- | 37,700 | 41457 8,770

C 190,590 28.3 1,550 1,550 | --- --- 37,700 | 41,457 4,173

D 107,260 3%.1 1,550 1,550 Sl == --- --- ---

Capacity of tanks 26,806 | 29,575 | 47,489 5,642 | 37,700 | 41,457 | 14,131

Note: Fuel density at 6.5 pounds per gallon




SECTION II

LOAD FREQUENCY RESPONSE FUNCTIONS

ANALYSI'S CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT
MACH NUMBER: 0.8
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ANALYS!IS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS
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ANALYSIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT
MACH NUMBER: 0.8
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ANALYSIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: ~ 297,00018  CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT
MACH NUMBER: 0.8 ‘
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LB/FT PER SEC

ANALY SIS CONDITION ]
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 15 CPS

ALTITUDE: 24,000 FT
MACH NUMBER: 0.85

ol

FREQUENCY (CPS)
WING SHEAR RESPONSE, 27 PERCENT SEMISPAN
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LB-IN/FT PER SEC

ANALY SIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 15CPS

ALTITUDE: 24,000 €1
MACH NUMBER: 0.85

*3¢
1.80810
. . E I T N L e 44---0 o e e e 4
1
. N PR L + ‘l - IS _f + + - + P SE—
: i o
! ' i i
- o . . 0—&‘—L—++¥-'-—f-—T‘-T— —t —
) ]
. ! i
+00 . | !
1.00110 ; . L - b
' T |
|
]
—_—— DR 2 - R * R ST Y TW-‘ l— —T- -4
[] |
]
i ! |
e - [PPSR S, bt »4—r-J~—--—?—-—-- + 4 —— -
i 1
e -v——#---—--—*— --?-—-f S e 4
[} .
+08 X i |
9.00x10 Coog Lo
g * T T
' ]
b | "
s 1: ; i i JU I T
. ' | ! |
4 —— 3 . | %
M Ag T v
: M * | X ] ' !
. y ! i
|
:* 4 2
+03 ! !
¢.00x10 H g h |
R T‘i {
i
— 4
)
ll ]
| !
1 i
| 1 ,
+ ]
T
08 | |
4.00%10 | |
t t )
)
o
l -
+
|
et
03
2.00x10 Ul
1]
}
f —— —
’ | A SOURN upESurant
)

0 4 4 ] ]

FREQUENCY (CPS)
WING BENDING MOMENT RESPONSE, 40.06 PERCENT SEMISPAN

16

Ziak 70 S oy

———

g




10 CPS

CUTOFF FREQUENCY:

ANALY SIS CONDITION 1
WEIGHT CONDITION A

297,000 LB
24,000 FT
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ANALY SIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 15 CPS

ALTITUDE: 24,000 FY
MACH NUMBER: 0.85
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ANALYSIS CONDITION 1

WEIGHT CONDITION A

CUTOFF FREQUENCY: 15 CPS

297,000 LB
24,000 FT

0.85

GROSS WEIGHT:

ALTITUDE:

MACH NUMBER:
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ANALYSIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 15 CPS

ALTITUDE: 24,000 FT
MACH NUMBER: 0.8
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! BOOY BENDING MOMENT RE SPONSE,
BOOY BALANCE STATION: 540
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ANALYSIS CONDITION |

WEIGHT CONDITION A

CUTOFF FREQUENCY: 20 CPS

¢71,000 LB

24.000 FT
0.85

GROSS WEIGHT:

ALTITUDE:

MACH NUMBER:

J3S ¥3d

147871

FREQUENCY (CPS)
WING SHEAR RESPONSE, 27 PERCENT SEMISPAN
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ANALYSIS CONDITION ]

WEIGHT CQNDITION A

e A . o 8 -

15 CPS

CUTOFF FREQUENCY:

297,000 LB
000 FT

2
0.

GROSS WEIGHT.
ALTITUDE:
MACH NUMBER

J3S ¥3d 14/87
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WING SHEAR RESPONSE, 40.06 PERCENT SEMISPAN
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ANALY SIS CONDITION |

WEIGHT CONDITION A

CUTOFF FREQUENCY: 20CPS

297,000 LB

24,000 FT
0.85

GROSS WEIGHT:

ALTITUDE:

MACH NUMBER:
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ANALY SIS CONDITION 1
WEICHT CONDITION A

20CPS

CUTOFF FREQUENCY:

GROSS WEIGHT:

ALTITUDE:

297,000 LB

24,000 FT

0.85

MACH NUMBER:
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LB/FT PER SEC

ANALYSIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 20 CPS

ALTITUDE: 24,000 FT
MACH NUMBER: 0.85
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FREQUENCY (CPS)

BODY SHEAR RESPONSE,
BODY BALANCE STATION: 820
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10CPS

CUTOFF FREQUENCY:

ANALYSIS CONDITION 2
WEIGHT CONDITION 8

268,000 LB

24,000 F7

0.85
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LB/FT PER SEC

GROSS WEIGHT:

ALTITUDE:
MACH NUMBER:

ANALYSIS CONDITION 2
WEIGHT CONDITION B
268,000 LB

24,000 FT
0.85

CUTOFF FREQUENCY: 10 CPS
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ANALYSIS CONDITION 2
WEIGHT CONDITION 8
GROSSWEIGHT:  268,000LB  CUTOFF FREQUENCY: 10CPS |

ALTITUDE: 24,000 FT |
MACH NUMBER: 0.8
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ANALYSIS CONDITION 2 ‘
WEIGHT CONDITION B
GROSS WEIGHT: 268,000 LB CUTOFF FREQUERLY: 10CPS

ALTITUOE: 24,000 FT
MACH NUMBER: 0.85 ,
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ANALYS!IS CONDITION 2

WEIGHT CONDITION B

10 CPS

CUTOFF FREQUENCY:

268,000 LB
24,000 FT

0.85

GRGSS WEIGHT:

ALTITUDE:
MACH NUMBER:

Y T T T T T T T v — <
N T e e e S . R -
I ot - e GRS iﬁlt, - .u. Banie 4ttt ]
RN e i trrp Tt T 11—
. e T W I ] - r+. s r 1 -4 - - e—
. | i 4 : i } 4
v T 1 v i ' T T
e e t ¢ 41 SRR R e .«I + —¢4- b .
e . . +—+—1 —t- -1 - { +
A L i R e e e = 5 ;
- . B + 4 1 441t —+ 4 +
i " | i
— v | i
. - o4 + - 4+ S G ot o H N
PO R by w » 4 ‘- A G ] T
o e 4o . ‘-4—1
N N T +++++ :
L ] 1
| T P 1t i I
TR . 13 + * - - - .+ |MI
. l | N M ot
. e 4 R e w, -+ ; —4
4 . . + + + -+ - r
. 4 e e - b —3- 4- —
L + 3 -
1 i
L S +-t—+ ——tt-—+- + +- _—
- . . 4 + A.ﬁ - -4 - Jv. =+ - .Lﬁl - - e 4 T+ -1t
¢« e e ybu - — ” -+ —4 1+ 4 4 lﬁa
) + * +- 11 - 4 r;J - AIlYFu -4 —— - -
- . . - :
. 3 . 4 . 4 w ~ +- lYil* 4+ na f T 7 1—7T RE J e I
. e | .#ln% 4 e i_4
T v e 4+ 4+t <+ -+ +++—++ 1t —t -#!' SO S - FY
N N ) R o - e - — — — p
T : 1 B ,Mv | _ .\-v.t_l .ﬁl
.4 oy r—4- EDTED U SH S — 44 4
. 4 A ’ T 4 - 4 4 + +- — R e o
! T 3 T
o e - 4+ -4 -4 — IS QY S NS SEA DU N (U I Gh S T B, = i g— 4
REREE 14
~— ' +— -t
¢ o . . e ~ * - :*. 4 Cd- .41 RN S GHU S G lT-lr. 4 — + S S BN - 4 i
¢ . e L R S -+ R i e o .QT|1.lv-7 ~+-— -4 X a— D e e
. . . . u . 6” - .+ 4 4 -4 S - -4 -—4 b -4 -4 g ,JlAV R _$- B S
. . . . * ] [ - .+. -4 e - -+ 4 —— —- 4+ -+ -4 U GRS S
‘ ¥
Ag ﬂ H 0
« e e . v . ‘w + -4 Av, 4- 4 - ‘H.‘ -+ + 4 4 4 - +- |+,
o e e P T * 4 by 4- PR - SR S SR - SHS S
. . 3 + . LI - N 4 4 - — - _ﬁ - R e .ﬁ.' - -4 - + —+—-4 [Aw.'+..
. . + 4 ] ¢ 1 - + - - - -- - - R -4 — 4 —
- o - W + | L
. . h h [ m h } (4 - -+ % - bv
PN . . . 3 * * - + = 44 Y S . 4 - E R
S [ I t \M A ﬁ 1 : + 1 1
i
1oty R IR TR I I I : B e e B R S S R S e
[ o [-3 [~ [- [-] [-]
[ [-3 o [-3 [=] o o
[ [-4 o o o o o
[ 4 -~ [ » L J [ 2] [ ]

J3S ¥3d 14/8M

-

-

7-)
© b 4

.8 8

[ MM
> &=
SR
Z =9
G 52
QMM o
w >> oA
x 55
W oo

{



-
':. ghry y 2
i Ll e S W -
ANALY SIS CONDITION 2
WEIGHT CONDITION 8
GROSS WEIGHT: 268,000 LB CUTOFF FREQUENCY:- 10 CPS
ALTITUDE: 24,000 FT
MACH NUMBER: 0.85
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FREQUENCY (CPS)
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BODY BENDING MOMENT RESPONSE,

BODY BALANCE STATION: 540
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ANALYSIS CONDITION 3
WEIGHT CONDITION C

R
<

GROSS WEIGHT: 190,590 LB CUTOFF FREQUENCY: 10CPS
ALTITUDE: 24,000 FT
MACH NUMBER: 0.85
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WEIGHT CONDITION C

= =

CUTOFF FREQUENCY: 10 CPS

,000 FT

190, 590 LB

()

Q0
AP
: g
£43
S5 <
OCE

FREQUENCY (CPS)

N 1
¢ 44— 4 ke at -t
I . 4 4 - 4 4— - = .* » -+ *Vl'y S—
4 4 H e f +— = g - + e I -
i -4 — - - $-—— e 1 - - % =
= - — —
v 1
~ +— HI- 4 - ' s ‘ + 1 e R Yl
= oo & LN S _— 41 e e e
r 1 1 | i _
. | SR GE—. — - - 4 -4 ‘,HI‘ ?40 i st
o P S e ¢ — 3 - + - - — e
3 3 R 4 d
+—+ , 1 T 4
- 4 e 4 e - - o- - - T SEESES .
3= . <+ —— - s e -4 - e + - .‘+ Il..%,ll
- +- 4 4 e - i - + 1- N SR \—
- - + - - +— e —— — M. = w = #' A»Y(Vll
: ; ! i ) S T
1 4 ¢ ———p> =1 *t P F + ¢ ¢
i Ko 1 4_ 4 + | U 4- = - +.l‘l.+ ]
. e s + + 4 + + .- e
- - + e} - - e -4 —— =
i o 2 ) S . SR } ,-_ﬁ-
i . -— 4 - - + - ‘.* + \iJi.i
- . . 4 - 3 o3 - $-- 1+ o
- - 4 - -— - + -4 S SR e &
- : w 7+
: ' T : +
- * ——— - ||4*l e o + - \_w \4 - 101}.*1". -F - —
P - e + - 4 - .- .»l e r— .+|‘ +‘
e = B
= . > + Sep ——— +- .lw, - +| —t—e
3 e » - - 3
¢ + + ) B T
- - - e « - oy ..'A,v: -
. . - : 4——— g t._l NS G
- + - — - w.l.ﬁ e a - e e
. - .|4 R .‘+| e STy S
" ke | d
g T
. . + ] - + t- - !M.ﬁ.
5 . . 4 4 + — Rt o T
. . = - 4= -~ Sk 14.. -
. + 4 OIS SRS TSR 1
—————— —— + -+ -
+ B {00 A S
i i 1
. - - et ;
b7 ¢
. . $ 4 -
- + - * *
. . % H 1
I B + - t
[ ] [ 4 [ - -
3 3 : : $
L J L J > .
s . . 2 o
“ o o ” ”
[ J - ] -] e s
.“ ° ° ] ]
- - - < o

J3S ¥3d 14/N1-81

WING BENDING MOMENT RESPONSE, 27 PERCENT SEMISPAN

45



ANALY SIS CONDITION 3

WEIGHT CONDITION C

: 10 CPS

CUTOFF FREQUENCY

190, 590 L8
24,000 FT

0.8

GROSS WEIGHT:

ALTITUDE

MACH NUMBER:

. . [ [ ] | ! ] : i T H |
R R RS 2 o#a +-4 44 44‘H+1l4 _‘ff +.).+.¢L4 4. 4 t- .ﬁ#ij.lfw + 1+ AT_FQ o &..f. i w*fff T.fon. o _
s 4 o e R e e e 04 +4- vua.b, tLuo. +- _?lvaAMiv..,ﬂL + 4 1+ ‘wl,a+ ﬁLT ﬂ_k m‘xv.+|+|+.0 tl&!«&l |+-+Iol 1
R Eatsh anaen adnns L RS EameE S —t+ —Hr .TJ 41+ R R H
o ¢ & u.0+M + by %AYQ ?.#l ‘._Yw+l A*FLY} * Llh_y.vJvilvF + 4L TLT«Ylthv ‘ + + 44+ 44+ [GEE Sy QA.hu.L i
2 BREs 8 Z«wr 1 ERER —+H L EENEEERT RSBy 5
| 1 Yooqi 37 o] T 1 Y
R e o e T ot QAH* 4 +.f+ H+ 4+ #fFL 4|M. - -AT&.-?.YT.AIY ;LI+ ++ 4+ o 1+t 1 - ofw + ‘.
R R B i ts o ahe b B f‘r.Tﬂ.Tvv +1 H_L ++11+++ t+ 4444 1T4 4 ‘r+4|>..f+ T»uLv
i M 1 : ! !
Lo odeo b i3 o.I.?if&\ibl#l#)\&nﬁ\T*A Hq&. 4+ +— +- ‘*T HL S fll»lf +4- %LL
! t ! . ! [ {7 | \
B e R e e iR ads shanan St ol SE S e B e o s 4+ 1+ 4 41+ - I+;T.Lf1f4f _r;v&é.. 4 +4++ 4 I.Oiw?‘lf 4+ m
Lo 1 e N — | ...»ﬂ_ I - 4 b $r il id D . a
> ™ 24 s . £ ™ * : ® § ' ng — T T + - '
R B s S e e lr-‘ww.v‘.ﬂw& ¢_$ 441+ JT HLT_ ‘A_.ITf'f*.P +1 417#««; ++t +++4t 4 L .h
ot F-4-4 ot 44— +.+.9+1..+r.4n+l —t+++ 1+ 4 #+*7+L1++ 4+ +4+4+44 4+ IR S o 4 =
voifiddati i bt it ittt LL.+L.,ﬁ¢L_1LfL +-+ y1L7++ o i 4+ ﬁtL‘kJ .ﬁjlxrt*xﬁlo.i, = (7]
i 1 | I : | i : j
ot o—-B-b-a--d-B4 b L‘,VJwT.Y+4.*¢vOLrIPJIT?p4I4.,.H._r *.?t Lﬁ.v+41?+ vL,r4|4 v.»% *%‘ +4.r SR s B e m
g b 3 «_ J»» & #>¢L< LﬁgL ‘Fﬂ - 22 : 4 11 ! . foe1
e B4 T ] RN 1 1 ' [ 1 T 3 T R (L T Y * '
B I e T e o D e = ++++1 _0& +. YH.V.*.kAlw +4 ﬂH,vI.:lv «4!+Xv44 +4+ 4 f,_w 1Ll LI st i doa L L o~ MK.»
B R S S S o S e o .OAT.*JLV 410 ++4 + +++1 b4+ Yf;v.*q*,? + 4444444 nh s e A4 B e | +1 { % H
' ' ' | 1 ] 1 ! 1
e Sl g e gl 04&-4;3.&0Q‘|¢4L+A +¢|+41TT+.14T++¢+4 4+t ﬂ\lf?o_. R o SR SRR S SRR ESEE SPEE SN =
g+ -t ogi—a-e ';YIIA;%.*YQA 744 §|1.§4A1_f‘+ %A“vtlﬁol*fi44ﬁv _ﬂLvV?‘é.*ﬁ+ ++4-4 ?THT ;+..¢.¢liw|¢|0,4$.# c s
. i { ] | Liylrligs 8N REE il iyt iyl |88 88 A
t———t =1t ISESEEEEEEREEE BESSINAS S e IDDEEREAS EEEEE B 'e
cq rteer ettt 1 Tﬁo S R SRS SRR 1 S R t1+t++++1 +++;- B EaEmat el ERER TR S > u
B = S e B e .r&nﬁLtv.lfuﬁl ‘..4¢.#4,+u.5.744?.1 4 r.* 5 B 411+#4#L»HL i1 1 a0
cobdoeedrdisoed f?Iﬁ*Tﬁf.Tv.ﬂcL L+ ++ 4 IR as 144 vf+w4 »4 — v#+.~H 4 444 fﬂfHﬁ‘ m W
e o doe tttdot-tstttrrtrtoedidrr it itbos -+ 4:+LYA.+V¢04¢W4Y+ +- -oIT e ‘ +1 w rD\r..
| i } | ! Py ! ! | |
1t 5 BESSE SESEE SEENY NEESE SRR BRSNS RERH t D &
B A . S nh e ERERES S = S &+!0A‘._?|,' - T+|4>41+!.4.v.4|s_1.l».:04.‘+ I o
R e O e  ta i stanaman e S B e B B T e R =
o o B e S S o S o RS as shatainat e ERSER R ﬁF 44t -1 ?<.F>HLL ?Ff %
s o sihit S o“lIO.AiYQot*voam‘ e e #,«fﬁ &ﬂt..w ,#‘—ﬁ w 7}
—— — —— i =7
PP oo o -4 b et bad ety est YQ.+I6 + 4 4+ 4 e VL‘H‘_¢A1#5 0+ -+ e 4 4 +—2- m
e B e St o e R S S 4T.¢l;+4.#. LvOfrTazqoo,»‘ + 4t =Y
N T - Oftblv.*ﬁoluA’ $- = n~< T + 1+ 11 m
’ - 1 ]
e e . bt 000..%.“‘.¢‘o.04‘. > = + =t ﬁ..* ddid Ld =
& i ! & O ! — s ] i + 4 11 IR . 1! [
| B BN BT |8 W B4 5 BBRB SEEBEEEERBAR Zz
ceefecretier ey brrrprrir. ++ ISRaR SR ik o +++ t41e Yo#*J‘LrAIA e i S e i e = —— ==
R I R Tt it i S ahdns by ,br‘ww 0.4‘4» t ‘ﬁw«_fAHolv\wLF;‘,L 4+ -+ + 4+ =
e . o .9 ¢ v b b odresdods it 44+ d o4 4 Fw‘.L r%;~xf»++ hwoax v,rwf,vv.o.ﬂ 4+ v+4
ce s ettt ecr st et rr b trrtt et t1 14 ! + - »FA* A SR W . e e ! JwIQ#IoI;
& & 'y Loddd L 3 _ ! | 14 | ‘ | + > 1 1 1 ;| 4 L e
1 22 27 ’ y 30 B 8B ﬂ H4 : T T > : -~ et
bt ettdib i nhiii ARt eRRER RARRE RECEERREEAR ARRAE BREEE RREes h s R
4 w - ' 3 > . ) ﬁ. |$_ & 00& vf."tw 'AQ&. b -4 &b 4 -+
e o o « o o - .o o ‘- ™ ' ltlk‘ ¢ + ,,4 ! 1 X - e - gt
¢ o o PR o e % - ».«4. +v IR R IR 5 ++1 1+ + 44+ 44+ 4+ AT CvEoE L
.. o o 0. oo o0 R i e PR B 2 ....+4 p e B 2l + e R S et =
> e W - Ll d Ll : ! .
. ! 1 1 ' T T -
. . ¢ o o s e o o o4 o Le e s + ¢ 4 [ S S L o + e+ $-4 v b r ettt
. . « o o0 P « e .*o.w ¢0*4 e «o» s 4+ 4 e Sl S
s 0 @ RIS oo ® o IR v$.+ aoo* ora» ”ony ‘¢~W¢ - - ) (g - s
R R R R R R R EEREE R R RE R RN T+ .x“LLLP_Lﬁ:AI
- - - - [ ] . - o
-] [ -] - o [ -] o o
L3 * * * L 4 * *
o o -] o o o o
- - . - - - o
» » » » » » »
4 o e o o o o
@ o - o - ] (-} o
. . . . . . .
~ [ J - L 4 - [ ] - (-]
|
- A - - - b L-
e e T i it e W —— 1




. >
il A s |
o
o
| san 1+ +Ll.lm
1 - ) Ve G ey -+ + ;ﬁx.?l#l%|.4 u 3] — lﬁvl vl.uTu = B e i Y1+\n|+|..
A S50 (5005 5 5 150 055 5 0 5 1 O 0 — L,MJI R R
N ¢ = * +‘.4TLuv | v.H.Iu -+ -4 - YIJT..+. = Aanl.Al Aﬁllﬁ — - -— — W‘vW.v r+v -
44 NSO GRS TS I U e . 1 LT 44 4 4 L 4 T v 1T T : + — 1 [ J
1 ' + | T ' ! _ [
ERER +t 1+ 1 *IJI.AYI LH J»q H_ 44 - l*»Lf. +t++—1+— JIﬂlo.l I
} I O 5 99 T 111 I D 0 0 S 0 0 0 5 0 0 6 O 0 0 O O
T .rw-u-.,.fukr-_TIIr i 0 0 D N O O B T 1] N S 8 S i
t -+t H‘ Lv..+'$.|.4 + 4 H [ 44+ I +—t1tr 1 1 { ] 1 | -
SR 55 00 000 0 ) 0 9 0 O 8 1 I < ———1— <
.* -4 -t ..]HI*I# 1 * I [ () A e 1 AYJthuLJIAT..ﬂl =
A ———t + + R i THI ,IAT-flflTxi#lw =
. -4 - Flllh_V.&lLll* Ttﬁ! =g T + -+ f 1T [ AYJ —_— Wa
: _ BEREE q_
i e B e e e o T 11 +—4- 44—+ 1 11 . =
: H 4 === —4— = A i =
ORI IR T ! - Lr% ] 1 T ™ 7]
w - ..T.a-» 11711 I : _+ 44—t LT+ LvT.l ) 4 =
a + o T ! ¥ ] | = * - — ' ! |
M G S flellTl.wu.%' ~—+—1— 1 Lv.%l s .fi..T =g B (% M)
= 550 i i 8 o imE SRy EmSme e g
- 44 et T : - o an T i H + -
r4+ 1+t +—+1T+t11 I H TAL.LI 1 5 0 O o W >
; T - H!o. SR
.. " : I I 7 L s o S S N _ _ -4—+—4—+ - c N
&5 e R e e T o S w | TL L1 4 +—1 o W )ﬁ .Llﬁxv..v S S L ZF o
zZ H D + ! 1] AT 444 i ! w =z
5 JEB! 11 e B e e et L TT 1Tt 111 —a 8
= +—1 -1 ‘. L ) T T < )
-~ 5 e 1. T+t V.IMJL 1 =l T T\W 7 % = e - m A
= o= -+ T f B 44+ = BN RS T,+I +- 4 %IWI. et & m -
28 ¢ R WEE B e S eneean s Sa e >
= — m —+ {1 { i T +—+ 4+t I O O O i -kaﬂ.ivl =5 B - T— m
W = m = —— =1 'w Hi%llt 4 Lvllf ATLT .rPJT‘.AYIPYLv — T — . g
S = O t=- T —t—¢t—+—1+—1 +ﬁ - b 44— (<Y
SRS — — w - T 1 ! |l —t ] =
w O T 1 1 1 | Je + -+ e — — =
= = +— LY.IQII” ‘ T M ! + o+ — a— + =
S & @3, A B G —t] 4+ttt |
= = %rr < -+ 4 _ 44— ~
z = A8 .. = = ™ *+
= 55 D A e |
-~e s - 1 l; 1T 17T 11 e e + 4+
* - 94— @ e ¢ laxH e I & S T .A”vtl XF. —4 ||“1 44—+ .IHT‘ N . _ 4 £
2 —4 NN _ 4 - . e
—_ 34 ° * - — — - ‘AY)fIQ}HlJ + -4 4! + w Y <I1
x m ‘ m _, T | H |¥|AY ! 4+ —t .r‘
= nMD P .f||+||.—l+|4r <+ 1 11 .|HW| =0 S S 1 G B0 T H +y 1 B
WEU: ISt g oL L. L 4.+ | L 4 1 1 3. 4~ +-+ + ; :
= * - ) SRSt ol Hyr 41+ +-t-1 H 1] |HL w# +—+4-+—+ + —+—
A= e -4 4 R i ) L+ 4+ b .“ 1 1 R
S=o R e ¢ -+ 17T A_v M ! 4 +— AH T
o e SRR EES S REEEE et
=z : H N I 4 - 1 1 1° 11 i 13T
R ) - = == 1 1 s -
. B ¢ =% i M 1 o ” + , ﬁ i ﬁ +Af M —+ 1 # f*\;
‘ t b t IR I ) . + + =
t ¢ [ I O B o - 3 )
o B
[ -] “ 0. “
. o - > !
[} b= x -
: S s : o
. Le - -
‘ -
J3S ¥3d 14/787-Nl
y




gt L S SSEEEPRERE — ~

ANALYStS CONDITION 3
WEIGHT CONDITION C
GROSS WEIGHT: 190, 590 L8 CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT
MACH NUMBER: 0.85

ettt LR ‘ R e O
- e - + ‘—‘-‘i-d»l ' g f-f—f-—-f—
a.00ns0°? Ll f —
B . | |
-4y ot 44 + 4 ~+— TL Jr
-t -;-6 + 4- 4>
- 0-‘-—»—*—-1—4‘» + l
+-+--+—4»-¢—-T + +
I | |
1o i
+—<—+-¢--—T4 =ttt
L 1
Q—v—f—f<-—rfT -1»—-
;LA —d } L B o
1 H |
ooy 1+ t
s.oomge*® | 1 T[] B8
IRERIRER ' |1 1 1
8SEEEE! |
s i e 1
1T SRR
4+
Q NS B : |
B oo '
+
[ 4 +ﬂ_Tt L Il
® -+t
L1l Ll
+ A
| o l + |
'{ l.“li.“. ! H l # !
{« ] {1 '
-t Tt
zl Ji
[ ] . e
T 4
||
-+
% ,IL_ .*- Lk -4 +
+ + % v o
| B |
T 1
| | Je
1.00u30°%? T Y
1
1l l
4
-4L—-1>— r‘
f o A
o '. " '. ‘. '. .. '. .. .. ‘o.
’ FREQUENCY (CPS)
WING TORQUE RESPONSE, 40.06 PERCENT SEMISPAN
[ 48
] [POTEE emrsse ST S S S - — - S———— s M &

o S




-
-
— e - ro st et e o AUSIWL
]
i _
{
|
e ]
_+ _L—h 444 1., -
| ! X T r
+ 2 » M
AR asdgnnagss:
IS8RAREE AN
v 444
Ho .
S QHL +.r*.o.. 44 ®
LR SRR 4 ¢ . W
vs d .#.*TYW + + }
. =l 4 — + H\v -
. e Baas e .
I R e e g + w - 14 i o
W v s e ¢ - + T4.1v1v4. v‘aﬁj. Ld + 4
Mv 11 * — = d_ 4+ + A M HJIA b4 1
= - *».r lw. TA 4 n - |
| o 1 T 2N + o
4, habdh B nan g w‘$ 1 17 L -~ m
.c»;vj 40,1% + waw —41 4+ 1 ++ 11 g %
> [T RIS ] B g »L.,H« t+—+ _411 ++ 1 = .
$ V» } o+4AI+.I‘ - * — A.IYT. w - m $ m
| s 2 RBOS : 11 t ) 3%
= W IERE R e g 'Lr..I»..JY by Y«*n 1 vu} s = x
© nerL LI o +.¢J>. £ 411+ vld 1 M{ %Av - & “S
& z < ) r?ﬂl._J#w - -+ 1+ @8 m &
n AlU "" > -d ‘lwnﬂl 4_ : - _4r ”1» Aﬁlvl us m m
c = 2 1t f_. 1 - W
N D U 0 (= klv’ " -ﬁl - & M # T T # P Pt w B
m M (&) R R e e + ¢ gwl. ..LTﬁ 4 W > > w
wv O v rtt - + *...J ﬂL % 1-1 1 AVAYAWAVLVLTA s R m m
T B btk it fn e dben 44 o4 4- . Lded 288
> O wv 4 bt 4 . —_ o
| T o - Q i | ; - -
= &8 % (EER 0 x ’ ] - T T
WM - S.WS 40Nm IRERE &1 ~ .I..f
S q ™ R SR L.rf Y 4 L ane ”
—_—a D ¢ e TQ4+‘4_M ‘
| - . n .
. . H& . “ “ m A +|,41141 M f. LﬁLw - [ ]
5 & RS SORAL RESAE RANGE 4 i I
[ m & s 4. ¢ v|+.h hw 4+ I~+ .* 4-4-4 Lv4 44+ t41t4+4+t4++4 1+ i
[~ 23 MUc TR ~ e L 1 +rﬁ-+x—. 1*+;.r JYA -+ lw. -4 44
ZE2 —H +2 o
N o s 1.09?,».4.« _Yuf $4+4+
o - e i freeef ey Lw - 41 4+ 4
a9 A I
O = ¢ s . DR IBEEE XS lvTv r+++tt4+4++1 +4+ nis e
(SR IERTPATIR S O F4 4444 4+4+¢4-11+ Twrv‘ 4 44
_ww+ I . .
e o e f ety ﬁ*q* .L.* -4 §- - 44 - - - _..
. s . cu.'4 .~. ; L 4+ 4 4444 ;l +4+4 344
| o boe «p+“ H# H w 4 .Aﬂiﬁﬁl.v.v r‘
EXERRXK H v ,f] ++ IT 1+ } a . |
® o e e S > __o i
[ 3 o o
e - o 4 o ;
J - Ca » o - o |

S
~ 4000

/87

S

o

M,




[T —
P -~ —
!
v’ 3
W !
k i
. .
| I ) v | ! o
@ & v & o PR v+ 4 - 4 4 o+ O e v b e b v.>#¢~v ~+4 Yl,¢<»rﬁ 14¢L -
! | M 1 { | |
P I R R B O e T T o e B S e e S S S B ¢.+.4 4+ + ?7~. -
i ! [ ¢ | § \ ! 1§ »
o f e oo N IR IR T EPRP S SRS S TR = IR T SRS R e s IR SR SEER RN A +++ ++4 SR U S -
SIPRNE (RO o (St 19 I A 0 (O 1 0 S0 RS U (R (O ) O 0 O U0 L0 S0 ) 5 (OGO I O A 0 0 [ O o ) O HL‘Q A =7
[} t 1 | 4 } H i
Je ~ | 5 i I - b k. |y L1l .
— Tt =" + ! = + T + T -+ RS BAR — &
O P ! I (e S5 R e q s 1) 8 R ) B W G 1 S ) 8 O ) T i 1S 1 R e e e SR f*#.#*‘« -
| { i | | H { |
IR I T PR P e I O O R S v#.w*-w.‘o .Y¢+Yw*+vfﬂ_ﬁ¢»*‘LL 4++ \+‘*t L5
' B8 ! ! l ! i by
SRR BN SRS RN RS et R L B I et abes S ook o o 44 <+ 4 b 44444 ‘41&.»_1«0 . -
O I B I e O &a.v.rqﬁ.lv.v#lflofr +—+ Tw‘;t.»‘Qr;I-o.?v* -+ 1+ -4+ -
. H b 14 SE ENEEISEE SSEI SR DEEE 80 JIER .
g - -+ ‘ —~ ~ v ——t— .
' T ' R i v f ] L J
R B N R e e AL e R R +—+ «;Ff “+ 4 4?#\7*.PA 1HA_¢.A f*nﬁ ﬁ.ﬁybw;v+¢.‘4 e B =
PR RPN a-e @ o oo ds b bt fat-btdr b F S L adial SESE S S S SRS SRS ¢+olv‘_»» T+¢.. S S
| ! Vo | |
0 0 IERE EREE EREEE R Rt Rkl CR S Sl S L g +*..L..‘4v¢‘+A4¢.¢Lv»\t+ T 1.4 -4
S pRgs b-o o 4 4 o+ — -4 + 4 b4 v - et 4+ 241+ +4-4+4 0L4‘?.+v<:¢_vhﬁ.7+ﬂ|+l +4 4 P 00**1
d L s Ll b ! Sl —d ] : .
|0|n v il Y S , ﬁ_, ,M G = = T ~
R IR Ty PP R T e T Saupas e T s ettt AQITQVYF,oLv.qO_Aq A e . -~ m
ele 5 o 7 [ o ol —e o444 o Rt e ) oov.b.s?vf+*4v*0‘4 \AJFT?_?Aﬁ 44 4t Qotﬁln s
| . v I 1 14 1 ! Y |
. v = e > @-o e ol el - 8 RS BT = e S 5B on nlnl.ﬂ." 4 +4 4 4 R e e e T S e a .
> .« .- I I TR T TS SRTR S S e SRS R S e o i B S 2 D S Tt e O gm
1888 BRI : 1 {11 . b -
PN» . SRR R i TIrT . T =TTy \ g 7 * ° MT
- QT ¢ o o o ¢ = @ > o —o 4 s b - 4 ¢ o 4 L s e vt 44 - D s Tk T g + + 4+ v 4 -t e ] PA
IO TN > 56
o= w s e o oo R S U Y T B e (BIEE RS RS B R s B e ri_»v~¢~+v?$ -4 e e L Q
= © “ N TSI SEOPU (PSS SIS I BT IR SRR BT o E o SR BRI I S WRiR S S O e SRS . Z &
o m “w o & e o oie . o' -0t a2 g sewew .o oo bdeoit d $ b +d ¢ b o9 tobdd St 4 54+t bbFa--4 YU, e d—o——det MN
= et il .E
- < W ~ - —t ~— g - S
= -
o (= — o . c o @ SAPERR . PP oo o = 4 44 + e - ! SR .-of¢o~ 4o - B 4. + X‘Atof b - - 0 “M
1
£ O =2 . . e o » R .- .. . o9 .- .. - v s v .. e - P > —t - 4+ ++4 4 o9 &  — 3 -t > >
o Z (8] { $ o BB t ! *
o O . s N TP S T s ST WY ~ryTT T . 4 MRt .*.vfoﬂ rrd e She ARSS RES s S s o (v 4 mw n
w © . - L PR -t » .« b 44 .. + 4 .. v e - Qo_.v?htL»?& 2t - - . e = =1 @O
! t 1+
> = 24 i i Sk .
S T o B o === ' —— -~ : -
W. o == N A I e o o bt s b2+ critrttirtr=tttt-ttre— 411
T - g3 4
M M mm .« o PRI IR T e R N R R RREE RERIEE R R R RS e L EEEE dcll&j"
4 ”- ﬁ o o e o o PR TR e e o. . .. .. + 4+ roe LR . ‘4. + 4+ 44 - > v - -
< . = s s @ o o0 o o b= o e o e v 4 v b .o e [ P} ‘o + b LR [ 444 - . - v - + =
-~ O i ' !
- - . . —-— o
| ) ] 1 | ! -
oo o o - . s e COrIE “ o ‘e s .. e . + - 4+ ¥ 4+ 4 t 4 . 4 L e AR 4 . 4+ 4
<t ] . o o« - ‘e v .. ‘.. ‘.. vy . ‘e d 4.4Aoow Tt +;4 7H+ ‘t_o 4+4 + + - s
x u S N I IEERIE SRR SRR SR RIETEE EEREITE IR AR AR SRS RN T opor*  EREE R TSI s W
' ! { | 1 { 'R | | ! ) !
n'b s . . PO v &0 e seofloed i IEEE EREE EREE B .A¢¢+ w.w b4 tretrdt+ 04.,& LRI b - PGS Y 1
. | ! IBEE BT . 4 .
M%W o : S88 0eBE B ~
| Sm > MO RN SLELELIE SLILELEE JE R ST IR SO ERY + v 4 - w_f R R R iR .4y + 3 v 4o oo - AA
i M|PHV A e 11 *«*$$4v4¢» ‘4+ 1SS A BESE RAEE Rais FaE el
| ! ! | f
'S < o 0 e l=ls s h. +4; R RIS R ERIE R S IRl S 3 o3 SERETeY i
1 |
o« = collete NP WP GRS S ) R T B S 444 H.; TEERTES T Y iR i IR A O O Sl IUOpOpE SRR o
1 i ) { 1 {
S e L s + W<a bt + — st i =
5 13 ¢ &0 “ ey by 4 ‘. ‘ b bos + ¢ ' ¢ e 404 ...«f4~. = b & %<0 ¢ b0 .;‘41
m . . . . .o ey e ALY LR 4‘ p.. 111 t b .w. m.. 4 am A6 A5 oo oK e s . - LI R o
\ | | | !
- . e o « s @ e v 0 ) P e 1 4 4 v e ot 4‘0 (R bt R 4 44 PR ‘e -
' ' | i | <+ DS | 1] 't HL\» 13 |
. PEERESN IEREE NN NSRRI BRI BN BN BN RO BN M ' |IRRBEREEEBASS BEIRE B, 414 Ff:. LIRSS b
! 3 3 3 g g g g g g s —_°
b ® “ ~ [ ] < o ~ L J - o
] - » - ~ ™ ~ - -
!
| o
4 J3S ¥3d 13/80
A
i
IS .
.




-
-T'T'
! ‘
i1
e
i
l
}
|
!
i
-.0..4>_T_
T1

E .ﬂI'AY I
-4 - - —
1 .
»n ®
- [ p - — - e
b - AYI - 4 — ]J.l':.fu N‘
R SE Y — = —— E S S T b _m
o - Av. - - - -1 g -
L ]
>, - 4 o \ .

- - 4 — ——— g 4 4 V.
b — 4 — 1 e -
- |8 #l Rl DS 1 1 0 < SN
Q. . rpy;v
M - +I I1ﬁv| ———— - — 4y 4 ~ ~ m
- +- - i sl — e a
1 4|| 4 [ S— 4 D S m n m
+— -1 + -t x
.. “ “ o Wt m w
rV.w l+l|.4.ll. + i e e e I.flri.l‘?l'l.ll +—1 L4 > =)
m s —_— 3 4 -+ — S et S . 5 RN S S S «
w A.I . _ - |1 —— SR S T r S—" Sl i IV SIS S — m M "N
m (&4 —m 4+ |+ - T T 7 - 4 41— B PNU r&
e L
;¢ G 53
— © e - .M 4 g I D R S Tt 11 —_— - o m M
— — v — — — — — —— e A
sZ S i s S S 1 W 53
. . . - D R - b~ - = CHENES TS SE——
o Z (& ] . . 41. I.IUI —— 4 -4t ‘4 == —1 aa =
O O S +— 1 - = o [T Dw 0
w © —t=m - 28
= m i — i 4
> O w n [EN— A i SR -+ 1 S G
-] -_— 1 [
M M w +— ¢+ e -
= mm o -~ — e —t P4 SR et T
- + e
—~NOo ! w B + I S N G S T - . S B GEEN N hl =
-+ -+ 4 +—— 44— 4 —— 4 IT B e - —— e B el o — pu S S
.. - +~--- A+! Y U SEp— —4— 4 4 - — - - 4 S = Lvl -+ +| S -
m “ llb H —4 —t 4 4 4 e -+ S S e +—- —
© ® ———y s S
W = . . - - w*l 4 — ..ful..ciilln i e TR -4 p—— - - 4+ 4 4 B T . !
=252 4 . A S SR -gr — JRNSS B (S S S G S SN G W S
w M 1
w m x Sy + - -4 4. |.AT .. .+|! — - t+—+ -t —— - s ~ 4 4 4 4
S5< R s & ﬁ S 1 B S e & 4 4 44 L] {
O<E ———et _ —
- N - E - 4 4 - [ T - 4 [ QR 1 - _» -
' + t oo t—
‘ t } 1 B - J o] L Y R R S .L, i
TS T S G SR N T 0 NN S
i S SR I S B
[ 4 [ 4 " [ d [ - —_—0
“ [ 4 (-] [ 4 o o (-]
* & * * * * >
[ ) (-] (-] [ o -] o i
- - - - - - -
» » » » x » »
[ .3 [ ] [ - J L] o o o 1
L 4 . [ -] [ -] o -] .- 3
. 3 I3 .
qn qn - - [ 4 * L] o 4

J3S ¥3d 134/NI-81




10 CPS

CUTOFF FREQUENCY:

ANALY SIS CONDITION 3
WEIGHT CONDITION €

190, 590 LB
24,000 FT

0.85

GROSS WEIGHT:

ALTITUDE:
MACH NUMBER:

4 !

s

+
R
le
—
[
+d
T
|1
‘T
-
T
4
\BER 4

4
‘i-
I
T

4+

1 u .‘4

B ! o e i 0 0 0 S e e ol 5 0 (0 0 e T

j0 t - aaan gt —_— 4] ;
.* ’ _ll ﬁ ] 4 J lﬁ S G e - e -4
LI S e g :
N 4— m 4 N S S 4 - D - -—1— +
Pl 1 — 1T 11
4
!

<4 4+ S
B A !
3 .» - AYnl;*n 4 — — -4 |44 —
' 4 j S - T R N s e =ik S~ Wﬂl - o+
,.v +|L‘4‘+ +— B s s e = vT#li.li H - 47.
_v 4 '!&.I.l?lmll b N . » PSRN W W Lw. MI M
- 4 4 ..Mn g +— 4+ -+ —4— 1..4.. H\ - S— +-
bt - .Hl - |+I* - - e e -+ -+
X 1 IT l e .H...J‘l B
—i5 it t +
IS |hl' - o IT - e 4.' + 4 — - —
i " + I -
D NS (0 S0 O D S RO O | JED G0 N SN D s G S NI G
BN W —~— 4 — — 4 - g Lf .- . e
— . b . 3 - |*| -4 LY 4 R s Lﬁl
——a ”H'L B e - b~ - —~t — B SN S <+ + . & —4 —
e - . » R + m $
->— IL. — - _Lﬂv - w. 4+t 1 e st guam - lﬁll -+~
b.l 4 . 4 . > - = e LY.:*] -4 b—— ) Vo
. - t+
1

—

Y 1 [} T r ”‘0 A A4 v
t1
8§

6. 7. 8. 8.

FREQUENCY (CPS)

BODY BENDING MOMENT RESPONSE,

BODY BALANCE STATION: 820

‘ - >- b LT - 4 B . = T S - -
: P g— <+ e L
- " o | + - —
- i G A H| T i - — : | -
PR — .H “4—s— d . iy - e 1 1 i TL! 1 = T
- ¢ B ks .HT w M -4 A -4 — 4 - .
N — : . + -
s B e = I + vt b 4- - “H - - —1- - -t — 4
v - 4- - H 4 e — + T 4+ + s e — 4 44—+t - .pv .
+ . ¢ ‘ - ey - b 4 ——p—- - — — e
. -+ v v FU T S S H <+- 1 L ..ﬁrA ;T L” .H!llﬁ b4 ]
- * -+ v - 4 B e + - ﬁ +| - —~ il s G ¢ .
- n - “ " M «r . H -
. - «7. M 4+ .* + - e o IM .ﬁ 4 4 4 e S S o 4
. +« 4+ o -+ _H. + g 4 ¢ b- - 4 ﬁ s - - 4-—4- -
. ¢ e e : +-+4 + 4+ +—1{- 1% + - H + . [ —
0 B ol e 200 St i A 0 0 :
) —t+ 1 [ { ] S O -
1] 4 * 1 - H i —H ‘ -1 .ﬁ. H - 1 R Gl .«\ 4 e p— - i
P 3 - 4+ 4 4 - - ———t - g - - s e - s +
. s 1 “ I S S T a i
SR R EEE RSt A 0 S G A 5 B O o ! =
: : : :
L J s A
e “ - -
- ” »n
: F 5 :
« i 3 o
L J [ -

J3S ¥3d 14/NI-81

52




x -
>4
»
—— s - —— g ——— I
.
R Y ™71 Y M " M Y e v T T ™m | T T 7 T o
[ R * boe 9 4 e sttt bt I DS B e 1 Jnﬂ' REASE B R T T O G A
« o + * Y+ 4+ f.fugv*#l* 4 4+ WI.T..AY!)T* e S e R R e e e i 4+ ¢ —t - + + » ——e 4!.01[
o e H.I‘f R o R SRR I S S S IR o o SRR SRk SRR S e et —1 -+ -
N 4 é >
. - >— 4 B s et e IR S e e st SRR o L i o Sk o R R S 4 +
* »w b QM vnﬁTTviﬂ I . ! ﬁ» »+ i FEDt i MR i
* + st -t — +—t — - —— Sy L I— 1
N B B B B R e B e B T o S i o e +—1
e e o . IS IR AR R AR trrptirerrtr bt ettt e v b e o Iﬂl’
R T B e e ol e At Sl & DEEAn Sk Sl alh Sun sty Sun o ey e e e S iR R ol S e uM - +
¢« v ¢ ¢ o 4 - ARl { A 4 ’ ,+ ¢..¢ 1414“ .- ‘A.H.M.Aw .ot I .4..4. - # 417.%4 W T - ! .
—— +—p + + * r—r-r +—t + S ™t r—t * + *+ @
= e o o IR SRR a2 SR R I R T T i S T o e e S R B S e e e o et B & \> - e
a R S 4 s bt o & D B o SRR B = -t 4||¢.|+, 4+t R i S T S —t—t—+ = 4 J.l*.]
© e e IR SRR v oreetroe s LIRS L I Rt o B o o B SRR S on e e Sl 1 1 4
=] o oo o e b et '.1.wo..Y|+.Av«fx.foLI.«...«vﬂ.:llﬂ..._fl«iT._TJl.TiY#.‘o +++ ++ 4 T),T_ ’ - -
= - . A — i . 4 «} — —t—t —— + o T ™1 - '.
B S R B T L e B e B e L e I v v
B I B B T i S B B e e S e S e et s S R e p— H
w - o » P I T B e i e S S i S O i e S T e e S e At s = »Lflﬁx!lﬂ.irl_vil*..v. a+ ﬂ
2 IR IRERIRNE FRER S AR TR IRk TR s ok SRR SR IR S I Sl S e g e R SR 4._#1.4.1,7%:14 t
4 2 — : : + - — A . ! e
> + +—t— v + + +——s * ~——t = - T — —~ .
T - g RN IR SR SRIRER R SRR SEs SRS SRIRJE S ERR oo Sl SR SRR o o SR i SR S 11+ j
4 & .« e e LR S Shamndndis Stk Sun o S ouh EAail Suhundul i SNR SRG D nmE Subenn S S Su Gon Slann Son e fhn Ak S sk S o S o 44—+ -+
m m « o . o o v e 4 o -y - e 4 vy + 4‘4. Shan SR dE SR IEEESS BRI S S Jf«yL Tt 11 4 4 ——
= = M PR ¢ es b ettty trrtt Tttt e et 1 ﬁJ\.T R
o - — ! o~ ! il . . — S : " | 1 e
£ D D M . Y N i N W A 10 T T 1 T "
o 2 (@] « o . - AR h Snduh don b thu o dhh onn s ikt S ﬁ-ﬁ. Fe- -4 >+ ¢+ AR A S B S S e S e S e B - : ——
“ w . . . e - e - - - V%.» — s - 40 & b wx?.wwifﬁ..aﬁ .,1,.7|+J,4v.?. v;rﬂ «Mu .«»« —
- - . PUEPRE S ?.‘14 It S ah Al EE R R TS S S o S T o el S .. g —= . J~ b . L«L.n —
ST =, SRS RS BREE S e nati R SR RS e R e
T ¢ 8L T T T T —t— -+t +—+ t ¢
m £ Zm v - ’ ' g3 g rtrtrtertorrr ity tiritett by 4.11%.41.#1'4:*4111,,. e i o = S EP S
5 oo s ﬁvﬁ ..f?.ffH.:.wT.+.4.+...T+§J + +r 4+ttt +++++ ,.IT'H._ + 4
==y - b £- % -3 -4 -4- - ¢ 4 Avlev*rO. o+ +- -t 4ttt trt1 b 4 >t
{ A g 14 Aﬁ a g M 4\* ng Pty $ pp % 4 | _
1 « o e e e ¢ 4o e + - .A.4.l«4 S o= +%*| T*Jﬁ.ﬂ«l*iﬂl PR e e o e ¥ :
1 i . LI — . . -— - .
. B £ J8B i 1 T 1
m vm. o . . « o o DRI R + . ..?4‘4.%.*‘#.4..? — v.?.*.jy g .<l|¢|h|711.‘
! S 8 . . . ' v vy ¢y e t e vt r et t &5 = -ty 4
_. WEM « . o o o o o - v 4 - ow ww . r ¢+ + 4 +t T+A. r-t-+ 1+t o 1 x+ -+ -+
Dw AR ‘ M ‘H L o4 e bt rt ot T ttt Tt T ﬁ}«. 1
wy i . St 3 A 1 i
w2 b e o .
OT'IC « e . o o 9 * o o DR . & o 4 *. ¢ - o + 4+ 4 4 4 ‘+
m“m .. o e . « - e PR P ' «..‘.4. el S it e U G ey S5 &
. NPT N PR T A T N S t 1t : ;- LoL e
: ' SRR Tty . .
. . e« o @ ¢« o 9 T e o ¢« ¢+ t oyt [ ¢+ -+ + 41 + 4 4+ + le+.+1ﬁc.+ 44—
| - - — - » : — _ — R S L. P!
. ; . i : B ) M ) i b
. . . ¢ .. [ DRI LK I} . 4 1t *«4 [ RS I TR A A 1 4+ o
.. o e e R} o« 4y [ I . 1} + 4 t [ b4 + d*
PRI . ey ¢ e [ ~ + w ¢ 3 ~ t ﬁ #A * w 1 ” t *, -
| N I R N EE REEE EREE R g b4+t
[ J o [ - 3 o o [~ o
o o o (-3 (-] o o
o [ 4 L (- ] (] [ J
- [ o ~ .o -

J33S ¥3d 13/87

Rl B

e S M Wl g

DTG, T W SR

FREQUENCY (CPS)
53

WING SHEAR RESPONSE, 27 PERCENT SEMISPAN




.

-

0<T -4
i
4t

I

-

\ T
ot

4

-

v

i

)

f
*.
~
4

[

RS

b e g by —
—

s e g
IO G S

-+ o &4-4»-.-?-.-.»
i

b
-
T 1

.
~¢>041L.¢.¢

1d ?'0 - s Y - LR
O (S U G T Sy

10 CPS
R
R
Yoyor gy

4

B et R T S IR SRS T
4
-
=

R,
+

.
+

f‘;c
4 b

CUTOFF FREQUENCY:

ANALYS|'S CONDITION 4
WEIGHT CONDITION D

107, 260 LB
24, 000 FT

0.85

Rl o4

e s s e
> 0.
LI )
L A IR Y

P e T

GROS'S WEIGHT:

ALTITUDE:
MACH NUMBER:

.
+

-
.

. .
°

-

- s e o

3e08
2600~

s o o o 4
-

1
+ -4
P
4 ke

+
B SRR

"

R s

e S S e R i auk ottt S RS Rt S I

e

—ed,

+o4 b4
iRl SRES SRR

e
-

SRt St S

4 bt
‘.<»+-¢ e e +.+.L_.$_.r++...-f+5.}..<.

4

+

‘&r—»‘—&oﬁ&—-«»'

Y S Py .

.
e e e
bl

)

R RS
b+ 4 - §-

'.

FREQUENCY (CPS)

WING SHEAR RESPONSE, 40.06 PERCENT SEMISPAN

+
.

Y SIS

‘.
!

4

g
+

[

"
MR o S cncie CCRE S sun S e SR &

;
-4
IR

+
i

-

Inm

+—-o~—} B

..
SRR I
+ 4
]

:

_f__‘.

et

LI S
IR
-
pu—

-

Rk

»*}-
jIT

-

+—
’l

+.

+
-
T

!

—

&

oy
-
1313
54

+
+

S DRI S G &
o+t

e e S SRR D e ER X e
e

[ S ST

-
,¥_,+.*+ +
4
-

+
g
i

-
e }
-

i

i

+

+
<

1’.

*.
s

+

..*.

b —1— e e e -7144- -+——<
4

i

yms

1

P S = f"+” -4 A.;

i

i

4l
+-+-

A28 I

o
T

P+

SRE s i S
-—¢>+-+ +-<*--A 4

T

|

T

R
4
T

it

bt -4
é
b
T 1 1
<-4+ -+ 4

—t

o i S o & L e e e e o R e &
+

> - -4 @ -
bbb
L S S
r'r

1

—t

B S B B e e T Dt eI S

<

R IR
B
*—v'o-o—u«»-Y
-+ + 4+

<+

)

R T e
b 4 -t

4
H-
4

!

.

B e e T D e I e et e o L SR & e ST SR S o

+

b
19ile

4
I

.

-4

.
$
!

-

-+

RSN IR o 7-¢+-$ N SN I
D s et ST S <>—-$<-1' “+

[N S

+

—t—
B e e A & -&-H

R )
-
DY
’-
-
* b—od
ot o]
-4
——
b b
i
T 1
B e e e e 1
e
T
o
+
i

e S e o o =

et

4
T

+ bt

*-
‘o

-+-—0—+—A-- b +—

e

—
-
-

+
e S e S o
‘
¥
4

*

B e o e A e s Sk ot R B 4
B S R S e i -f
-t - -f--o—-«#—o--f -+ 9-—10--4»

T+
a0 17

R s
Tt

[ESREE S S

ot

—— ey -

—_——

- - -t -

-

-t

—.— .

B e R

~ .

Ay
+—4 +-+

..oo-—o«.—. .

P
s
ey

*
T

-
‘.oo-v--o- . iRk Ve

.ooo-o--.-4 e r---f..o— o -1-++
80

et
1200 T T

33S ¥3d 13787




ANALYSIS CONDITION 4

-l

INDITION D

WEIGHT

10 CPS

CUTOFF FREQUENCY:
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4,000 FT

0.5
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ANALYSIS CONDITION 4
WEIGHT CONDITION D

GROS'S WEIGHT: 107, 260 LB

ALTITUDE:

24,000 F1

MACH NUMBER: 0.85

CUTOFF FREQUENCY: 10 CPS
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ANALYSIS CONDITION 4

WEIGHT CONDITION D

CUTOFF FREQUENCY: 10 CPS

107,260 LB
24,000 FT

0.85

GROSS WEIGHT:

ALTITUDE:

MACH NUMBER:
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GROSS WEIGHT:

ALTITUDE:

MACH NUMBER:

ANALYSIS CONDITION 4

WEIGHT CONDITION O
107,260 LB CUTOFF FREQUENCY:
24,000 FT
0.85

(P

S

* - .l. .. e e e B UGN SIS PP
‘e o . . o s o o e
cone Tt
T T v
- o o o o o o o s o e o .»—4_4.4_?.__.‘.4_ 4.+._,._,L...4....__<
- e e e . . . FORPEEN -~ f..* + +-?.;..+. T
- e IR S +.*_‘¢.»+_¢_+.+.<._.T.‘_,_...1
- e e o o o = - 4 ¢ b 4 o -T— 1—-4~»++-, _(>_’__.T4 1
. . ! H 4 I
1 T * 1 + ¢
- e e . I AR ¢ jl 44+ bt 4o
J e R R T e e el e ot R ? 117 4 — +;LL
-, o s o-a DI e 4 'P.T-*“LAP + % v
B S e e R ¥ + 4 -~ 4 .
$000 el ¢ —— ?Tr_T_
i X SRR T
———t b b od bbb ' 4+ 44+ 4 S 4
B T e T SR I S SRS . -.J_» -:‘_T-f—~+ SENIS T SR I
[, -..—.‘-u_." + ¢-+ —H» + % %.__., % %
P e s S o E — lf 4 } +
FE G o e !
e ) =4 - *—;»1 -”—-"—‘_-‘—T ' 4 T‘ + By + .
B e S S S e B e e o + % +—t + ‘
—t—p gt T"f"?“""’":"‘"?'_”_.*—i"‘ X i IL + 4t T—l
PO D . 4 |4 4 4
e + 1 +—+—t 4’—‘ 1+ = t 1 henw 4
‘ 4000 FU S i1 . + ;L . 1! l
+ ¥ “ . + +
' R i ) B i ] D 1
! e - ——t + T-l s t—1 t
(8] T 4= + 41+t -
w + bt . e - ]
T + +—t T —r—
L ot f %
s SN BRI
0 4 M Yt L ™1
[ H — i i
w SRR B S
n. M t +—4 4 T I I I~
- i + i i . S
I NEREEE ' L
= 3000 Tt i +4—+ + +
u el + I da
T T T
1 ~ e ’ 4. ]
{0 1] —_————i -4
: i T
- L
B {
%j‘ + t +
I i
=
! L - !
a1
. i " |
R 1 BRI anes
+ e e sl
gooo T 1 t
| N !
|
+ ] ¥ ._.._Jl ot
'
e . +
A H ! T*
' L
T
1
e
pL b 4 4 b4
71
44 ~444
1000 4
' - A
-+ WU .
-+ 4+ J f } »—»x
| o ,
4 + 4+ +++-4
1
N N WA
1 0 ] -
i 0 1. e. 3. 4, s, 6. T.
.|

FREQUENCY (CPS)

BODY SHEAR RESPONSE,
BODY BALANCE STATION: 540

59




ANALYSIS CONDITION 4
WEIGHT CONDITION O
GROSS WEIGHT: 107,260 L8 CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT
MACH NUMBER: 0.85
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LB-IN/FT PER SEC

ANALYSIS CONDITION 4
WEIGHT CONDITION D

GROSS WEIGHT: 107, 260 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT
MACH NUMBER: 0.85
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GROSS WEIGHT:
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ANALYSIS CONDITION 4
WEIGHT CUNDITION D

107,260 LB
24,000 FT

MACH NUMBER: 0.85

CUTOFF FREQUENCY: 10CPS
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ANALYSIS CONDITION §
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ANALYSHS CONDITION 5

VIEIGHT CONDITION A

10 CPS

CUTOFF FREQUENCY:
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ANALY SIS CONDITION 5
WEIGHT CONDITION A
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ANALYSIS CONDITION §
VEIGHT CONDITION A

10 CPS
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ANALY SIS CONDITION 5
WEIGHT CONDITION A
GROSS WEIGHT. 297,000 LB CUTOfF FREQUENCY: 10 CPS ’

ALTITUDE: 24,000 FT
MACH NUMBER: 0.50
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ANALYSIS CONDITION §
WEIGHT CONDITION A !
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT k
MACH NUMBER: 0. 50
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ANALYSIS CONDITION 5
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ANALY SIS CONDITION 1
WEIGHT CONDITION A

GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 F1 SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.8
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ANALY SIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.8
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ANALYSI'S CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
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GROSS WEIGHT:

MACH NUMBER:

ANALYSIS CONDITION 1
WEIGHT CONDITION A
297,000 LB CUTOFF FREQUENCY: 10 CPS

24,000 FT SCALE OF TURBULENCE: 1,000 FT
0.85
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GROSS WEIGHT.
ALTITUDE:

ANALYSI'S CONDITION 1
WEIGHT CONDITION A

297,000 LB
24,000 FT

MACH UMBER: 0.8

CUTOFF FREQUENCY: 10 CPS
SCALE OF TURBULENCE: 1,000 FT
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ANALY SIS CONDITION 1 .

WEIGHT CONDITION A y

GROSS WEIGHT: 297,000 L8 CUTOFF FREQUENCY: 10 CPS i
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT

MACH NUMBER: 0.85
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(LB-IN)#e2/CPS

ANALYSIS CONDITION 1
WEIGHT CONDITION A

GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 1

WEIGHT CONDITION A

10 CPS

CUTOFF FREQUENCY:

297,000 LB

24,000 FT
0.85

GROSS WEIGHT:

ALTITUGE:

3,000 FT

SCALE OF TURBULENCE:

MACH NUMBER:

Sdl/Z#=8"

FREQUENCY (CPS)

WING SHEAR SPECTRUM, 27 PERCENT SEMISPAN
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ANALYSIS CONDITION 1

WEIGHT CONDITION A

10 CPS

3,000 FT

GROSS WEIGHT:
ALTITUDE:

CUTOFF FREQUENCY:

297,000 LB

24,000 FT
0.85

SCALE OF TURBULENCE:

MACH NUMBER:
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ANALYSIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 291,000 LB CUTOFF FREQUENCY: 10 CPS
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ANALYSIS CONDITION 1
WEIGHT CONDITION A

GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 15CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 1
WEIGHT CONDITION A

GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 15 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 1
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ANALYSIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 15CPS .

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
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ANALY SIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY:. 15 CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FY
MACH NUMBER: 0.8
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(LB-IN)e#e2/CPS

ANALYSIS CONDITION 1
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTCFF FREQUENCY: 15 CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.8
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(LB-INJee2/CPS

ANALYS{S CONDITION 2
WEIGHT CONDITION B

GROSS WEIGHT: 268,000 LB CUTOFF FREQUENCY:
ALTITUDE: 24,000 FT SCALE OF TURBULENCE:
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LBee2/CPS

ANALYSIS CONDITION 2
WEIGHT CONDITION B

GROSS WEIGHT. 268,000 LB CUTOFF FREQUENCY: 10CPS .

ALTITUDE 24, 000 FT SCALE OF TURBULENCE: 3,000 o
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ANALYSIS CONDITION 2
WEIGHT CONDITION B

GROSSWEIGHT.  268,0001B  CUTOFF FREQUENCY: 10 CPS :
ALTITUDE: 24,000 FT  SCALE OF TURBULENCE: 3,000
MACH NUMBER:  0.85 .
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ANALYSIS CONDITION 2
WEIGHT CONDITION B
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GROSS WEIGHT:
ALTITUDE:
MACH NUmprco.

ANALY SIS CONDITION 2
WEIGHT CONDITION B
268,000 FT CUTOFF FREQUENCY: 10 CPS

24,000 FT SCALE OF TURBULENCE: 5,000 FT
0.85
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ANALYSIS CONDITION 2
WEIGHT CONDITION B
GROSS WEIGHT: 268, 000 FT CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT
MACH NUMBER: 0.85
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WEIGHT CONDITION 8
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MACH NUMBER: 0.85
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ANALYSIS CONDITION 2
WEIGHT CONDITION 8
GROSS WEICHT: 268,000 FT CUTOFF FREQUENCY: 10CPS

ALTITUDE: 24,000 FT  SCALE OF TURBULEN. : 5,000 FT
MACH NUMBER:  0.85 |
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ANALYSIS CONDITION 2

000 FT

10 CPS

3,

CUTOFF FREQUENCY:
SCALE OF TURBULENCE:

FREQUENCY (CPS)
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BODY SHEAR SPECTRUM,

YEIGHT CONDITION B
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ANALYSIS CONDITION 2
WEIGHT CONDITION B
GROSS WEIGHT: 268, 000 FT CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 3
WEIGHT CONDITION C
GROSS WEIGHT: 190, 590 L8 CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
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WEIGHT CONDITION C
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ANALYSIS CONDITION 3
WEIGHT CONDITION C
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ANALYSIS CONDITION 3
WEIGHT CONDITION C

GROSS WEIGHT: 190, 590 LB CUTOFF FREQUENCY: b CPS
ALTITUDE: 24,000 F7 SCALE OF TURBULENCE: 1,000 FT

MACH NUMBER: 0.85
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ANALYSIS CONDITION 3
WEIGHT CONDITION C
GROSS WEIGHT: 190, 590 LB CUTOFF FREQUENCY: 10CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 3
WEIGHT CONDITION C
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CUTOFF FREQUENCY:

ANALYSI'S CONDITION 3
WEIGHT CONDITION C
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ANALYSIS CONDITION 3

WEIGHT CONDITION C

10 CPS

CUTOFF FREQUENCY:

GROSS WEIGHT:

ALTITUDE:

3,000 FT

SCALE OF TURBULENCE:

190, 590 LB
24,000 F1
0.85
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ANALYS!IS CONDITION 3

WEIGHT CONDITION C

10 CPS
3,000 FT

CUTOFF FREQUENCY:
SCALE OF TURBULENCE:
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ANALYSIS CONDITION 3
WEIGHT CONDITION C
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ANALYSIS CONDITION 3

WEIGHT CONDITION C

10 CPS

CUTOFF FREQUENCY:

GROSS WEIGHT:
ALTITUDE:

SCALE Of TURBULENCE:

190,590 LB
24,000 FT

0.85
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ANALYSIS CONDITION 3
WEIGHT CONDITION C

10 CPS
3,000 FT

CUTOFF FREQUENCY:
SCALE Of TURBULENCE:

190,590 LB
24,000 FT

0.85

GROSS WEIGHT:

ALTITUDE:

MACH NUMBER:
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ANALYSIS CONDITION 3 .
WEIGHT CONDITION C ’
GROSS WE!GHT: 190, 590 LB CUTOFF FREQUENCY: 10 CPS L
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 3
WEIGHT CONDITION C
GROSS WEIGHT: 190, 590 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT
MACH NUMBER: 0.85
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(LB-IN)=22/CPS
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ANALYSIS CONDITION 3
WEIGHT CONDITION C

GROSS WEIGHT: 190, 590 LB CUTOFF FREQUENCY: 10CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 3
WEIGHT CONDITION C
GROSS WEIGHT: 190, 590 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT
MACH NUMBER: 0.8
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GROSS WEIGHT:
ALTITUDE:
MACH NUMBER:

ANALYS1S CONDITION 3
WEIGHT CONDITION C
190,590 LB CUTOFF FREQUENCY: 10CPS

24,000 FT SCALE OF TURBULENCE: 5,000 FT
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ANALYS1S CONDITION 3
WEIGHT CONDITION €
GROSS WEIGHT: 190, 590 L8 CUTOFF FREGUENCY: 10 CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT
MACH NUMBER: 0.8
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ANALYSIS CONDITION 3
WEIGHT CONDITION C .
4
GROSS WEIGHT: 190,590 L8 CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT .

MACH NUMBER: 0.85
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ANALYS|S CONDITION 3
WEIGHT CONDITION C
GROSS WEIGHT: 190,590 L8  CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 3
WEIGHT CONDITION C
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ANALY SIS CONDITION 3
WEIGHT CONDITION C
GROSS WEIGHT: 190,590 LB CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 T SCALE OF TURBULENCE: 5,000 FT
MACH NUMBER: 0.8
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| ANALYSI'S CONDITION 4
WEIGHT CONDITION D |
GROSSWEIGH):  107,260LB  CUTOFF FREQUENCY: 10 CPS

| ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
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GROSS WEIGHT: 107, 260 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
s.o0me°®® | SR U .
C IRE BN
et el IR ol S diid }-0-‘—&—;—- : +
e e s il s --4»—0—4»-' -
1 )
i
-t 1
toom10'® | 0
' i
1.q0n10°%"
S I
N
L ]
[
@
-
0.00x10°%*
.
4.00x30°%¢ & {
- L
° L -
0 1. L. 3. 4, s. .. 7. 9. 9. 10,

ANALYSIS CONDITION 4
WEIGHT CONDITION 0

FREQUENCY (CPS)

WING SHEAR SPECTRUM, 40. 06 PERCENT SEMISPAN

184




¥ e i B PR '
| ANALYSIS CONDITION 4
| WEIGHT CONDITION D
GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY:- 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT '
MACH NUMBER: 0.8
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1
ANALYSIS CONDITION 4
WEIGHT CONDITION D
GROSS WE I GHT: 107, 260 L8 CUTOFF FREQUENCY: 10 CPS h
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1, 000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 4
WEIGHT CONDITION D

GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT

MACH NUMBER: 0.85
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ANALY SIS CONDITION 4 '
WEIGHT CONDITION O

GROSS WEIGHT: 101,260 LB CUTOFF FREQUENCY: 10CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85 1
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L.B#22/CPS

ANALYSIS CONDITION 4
WEIGHT CONDITION O

GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0.85
e @ o ....4-.-...-»-9—.—*%-; - & 4 I?‘ =
--e & o ¢+ o ode b -o—?—:ﬁ1 ‘:Y-l»ﬁ l ? 4 % =5
—-—. & o L ek st --—-.r-?—’ AT + t
....'.."‘ *.-t- . L—.-#--o--o-o—»‘_ »:A.. + + ‘l; f ‘fr ‘ !
L' l " ,j*_ ]
At b
— N +
T v T
1 ]
s 44 4
o8 ;
e.oou1e’ ¥ T
4t : 4
. L
T 1
.
J
]
}
3.00x10°%¢
! |
1T
L e
%
“*’I ‘
' |
il
e.00x10*%?
1.00x30°9%
[ B j uJ T
(] | |
o ‘. t. ’. ‘. '. Qo [ ] .. .. fo.

FREQUENCY (CPS)

BOOY SHEAR SPECTRUM,
BODY BALANCE STATION: 540

189




GROSS WEIGHT:
MACH NUMBER:

|ROSSA RERER AN

ANALYSIS CONDITION 4
WEIGHT CONDITION D
107, 260 LB CUTOFF FREQUENCY: 10CPS

24,000 FT SCALE OF TURBULENCE: 1,000 FT
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(LB-IN)#»#2/CPS

ANALYSIS CONDITION 4
WEIGHT CONDITION D

GROSS WEIGHT: 107,260 L8 CUTOFF FREQUENCY: 10CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT ‘L
MACH NUMBER: 0.85
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ANALYSIS CONDITION 4
WEIGHT CONDITION D
GROSS WEIGHT. 107,260 18 CUTOFF FREQUENCY: 10CPS

ALTITUDE: 24,000 FY SCALE OF TURBULENCE: 1,000 FT
MACH NUMBER: 0. 85
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ANALYSIS CONDITION 4
WEIGHT CONDITION D

GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 3,000 FT
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ANALY 51S CONDITION 4
WEIGHT CONDITION D

GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY: 10 CPS
ALTITUOL: 24,000 FT SCALE OF TURBULENCE: 3,000 FT
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v.00x10°%? ¢ B . . . |
' T i v
.. ' e . RN $ ey i R o e -‘-—f IV CRTCRP S
e o » TR . LR [ 4 ‘ + +4 —L »-,7', +_+,..;,<L. P ERPURYUIIE WG
H - i1 | H
. s 0 4 N SRS ‘-4 U S 4} - bt g4 g et b -
1 e B S ;ft*': f14 111 ,.1.' +*' 
ite 0 el acon dxs L'T $ 114 4,.I+J BN 11 1+t T . _P‘f.*_fﬂ_‘ el
s.00x10 ; 'I Y ; | i %J i 1 i | l i | L L }
BE BE B ' n
T T H ~¢4~»Tw a»#ll + +
i ! ,
+ 4‘ +_.++. 1..1.4 . 4 f 1L P s l T.Tq
T - % ¢ ; $ Ai YL JYl % | 44 44 4 s 4 l T— .
RN SN ] t
R et 1 * T
sooomie®® 1 ] | Nl !—T ! ' HENER
R(SIEREL L BEN o ! l LT'I
R P \ ¢ ;#, + l ‘T1}—-4>- i - ? ﬂr-.i_f...
-?—‘—4-#-4 -—o-—t—‘ ; -+—l-l+-—‘ -4—-f—+ 44 -+ 4t %--4
I 1 A 1
v"%«-h‘l HJTL t 4 T—1
, .
'f_‘_‘f"*’f“|1' +-44 + -+ + '—<-—-+-4L >
QL a.00010°% | i1 | !
u T M 1l' 1 Re T l l I
N L |
Ena sbon st B Sl +— -1 ++
3 8 AR SERRNNE |
© IR B R ¥
; -L-—‘—L“ - lr 44
= 4t ‘ +
-+ : “+t 1+
@ 3-00x10°%° e
d 11,
T 1 [ ’
L1
. ] [l
4+ L
+—$—. b4 B l
t..oono’“% |
4 X 4 41 4 t
T r
4
4 +4
1.00x10°%% | | ' | f
1 1 i
| i | SNENE
| ' 7 l
| 4 ; _
i s | e g s
| ) | .i 4

o ‘. z. s. ‘. s. .. '. .. ’. ‘o’
FREQUENCY (CPS)
WING BENDING MOMENT ~PECTRUM, 40.06 PERCINT SEMISPAN
i
F 196
kbt it Mt i — - - = o




ANALYSIS CONDITION 4
WEIGHT CONDITION D

GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 3,000 FT

MACH NUMBER: 0.8
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ANALY SIS CONDITION 4
WEIGHT CONDITION D

GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY:
ALTITUDE: 24,000 FT SCALE OF TURBULENCE:

MACH NUMBER: 0.85
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ANALYSIS CONDITION 4
WEIGHT CONDITION D
GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY: 6 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 3,000 FT
MACH NUMBER: 0.85 l
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ANALYSIS CLNDITION 4
W.IGHT CONDITION D

GRCSS WEIGHT: 107,260 L CUTOFF FREQUENCY: 10 CPS
t ALTITUDE: 24,000 FT SCALE Of TURBULENCE: 3,000 FT
MACH NUMBER: 0.85
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ANALYSIS CONDITION 4

WEIGHT CONDITION D

5,000 FT

10CPS

CUTOFF FREQUENCY:
SCALE OF TURBULENCE

107,260 LB
24,000 FT

0.85

.l '.

FREQUENCY (CPS)

WING SHEAR SPECTRUM, 27 PERCENT SEMISPAN
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ANALYSIS CONDITION 4 . :
WEIGHT CONDITION D r
GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY: 10 CPS . i
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 5,000 FT 1
MACH NUMBER: 0.85%
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ANALYSIS CONDITION 4
WEIGHT CONDITION O . ;

[
c - . | "
GROSS WEIGHT: 107,260 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TUPBULENCE: 5,000 FT L
MACH \UNBER: 0.85
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ANALYSI'S CONDITION 4

WEIGHT CONDITION D

CUTOFF FREQUENCY: 10 CPS

107,260 LB
24,000 FT

0.85

GROSS WEIGHT:

ALTITUDE:

5,000 FT

SCALE OF TURBULENCE:

MACH NUMBER:
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ANALYSIS CONDITION 5

WEIGHT CONDITION A
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ANALYSIS CONDITION 5
VEIGHT CONDITION A

GROSS WEIGHT: 297,000 L8 CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 1,000 FT
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ANALYSIS CONDITION 5
WEIGHT CONDITION A ‘
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS
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ANALYSIS CONDITION 5

WEIGHT CONDITION A
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ANALYSIS CONDITION 5
WEIGHT CONDITION A

GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 3,000 FT
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ANALYSIS CONDITION 5
WEIGHT CONDITION A

(LB-IN)=22/CPS
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ANALY SIS CONDITION 5
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(IN-LB)#22/CPS

ANALYSIS CONDITION 5
WEIGHT CONDITION A
GROSS WEIGHT: 297,000 LB CUTOFF FREQUENCY: 10 CPS

ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 3,000 FT
MACH NUMBER: 0.50
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ANALYS!S CONDITION 5

WEIGHT CONDITION A '
GROSS WEIGHT:  297,000LB  CUTOFF FREQUENCY: 10 CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 3,000 FT L

MACH NUMBER: 0.50
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ANALYSIS CONDITION 5
WEIGHT CONDITION A

GROSS WEIGHT: 297,000L8  CUTOFF FREQUENCY: 10CPS
ALTITUDE: 24,000 FT SCALE OF TURBULENCE: 3,000 T

MACH NUMBER: 0.50
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SECTION IV

LOAD RESPONSE PARAMETERS AND ZERO -
CROSSING RATES

Analysis Condition 1
(Gross Weight: 293,000 Pounds; Mach Number: 0.85; Altitude: 24,000 Feet)

Location Shear Bending moment Torsion
Body Percent A N, A N, A N,
station | semispan (Ib) Zeto | (10%in-b) | (Zero {(103in-b) | (Zero
crossings crossings crossings
per second) per second) per second)
SCALE OF TURBULENCE: 1000 FT
CUTOFF FREQUENCY: 10 CPS
-—- 21 1,018 1.26 335 1.13 35.6 2.84
--- 40.06 871 1.34 230 119 39.1 2.48
540 --- 551 2.85 66.7 3.47 -—- ---
820 -—- 1,390 1.10 45.4 1.55 -== -=-
SCALE OF TURBULENCE: 3,000 FT
CUTOFF FREQUENCY: 10 CP$
-—= 21 132 1.22 239 1.10 4.8 2.83
--- 40.06 626 1.30 164 1.16 21.1 2.48
540 -—= 393 2.28 46.4 347 -—- ---
820 -=- 1,005 .17 326 1.50 --- ---
SCALE OF TURBU!.ENCE: 5,000 FT
CUTOFF FREQUENCY: 10 CP$
- 2] 620 1.22 203 1.10 20.9 2.83
-=- 40.06 530 1.30 139 1.16 229 2.48
540 -——- 333 2.1 39.1 3.46 - -
820 -—- 852 1.06 276 1.49 --- ---
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Analysis Condition 1 - — — Concluded
(Gross Weight: 293,000 Pounds; Mach Number: 0.85; Altitude 24,000 Feet)

Location Shear Bending moment Torsion
Body Percent A N, A Ny A No
station | semispan (Ib) @0 ) 10%in-m)|  (Zeo  [(103in.my | (zeto
crossings crossings crossings
per second) per second) per second)

SCALE OF TURBULENCE: 1,000 FT
CUTOFF FREQUENCY: 15 CPS

--- 27 1,018 1.27 334 113 3.6 2.84

- 40.06 878 1.34 229 119 39.1 2.48
540 --- 551 2.85 56.7 350 --- ---
820 --- 1,39 L11 453 155 --- ---

SCALE OF TURBULENCE: 1,000 FT

CUTOFF FREQUENCY: 20 CPS ‘
--- 21 1,018 127 335 114 35.6 2.84
=ee 40.06 878 134 230 119 39.1 2.48
540 --- 551 2.85 6.8 3.56 --- ---
820 --- 1,390 L1 454 155 -—- -~
)
}
14
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Andlysis Condition 2
(Gross Weight: 268,000 Pounds; Mach Number: 0.85 Altitude: 24,000 Feet)

Lccation Shear Bending moment Torsion
Body Percent A No A N, A N,
station semispan (Ib) (Zero | (103in.-1b) (Zero (103 in-1b) (Zero
crossings €rossings crossings
per second) per second) per second)
SCALE OF TURBULENCE: 1,000 FT
CUTOFF FREQUENCY: 10 CPS
-— 21 1,078 1.74 308 1.17 53.1 3.09
-—- 40.06 874 1.72 204 1.16 §5.7 2.13
540 -—- 813 .13 111 3.95 -——- -—-
820 - 1,471 1.72 538 2.20 —-—- -—-
SCALE OF TURBULENCE: 3,000 FT
CUTOFF FREQUENCY: 10 CPS
_— 27 181 1.66 223 1.12 37 3.08
--- 40.06 630 1.66 148 1.11 38.7 2.73
540 --- 576 3.06 1.2 3.54 e -—-
820 --- 1,074 1.64 338 2.12 --- Sl
SCALE OF TURBULENCE: 5,000 FT
CUTOFF FREQUENCY: 10 CPS
-—- 21 662 1.65 190 1.12 31.2 3.08
il 40.06 534 1.65 126 1.11 32.6 2.713
540 -=- 487 3.06 65.1 3.54 -—= e
820 --- 912 1.63 39 2.10 --- -—-
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Analysis Condition 3
(Gross Weight: 190,500 Pounds; Mach Number: 0.85 Altitude: 24,000 F eet)

Location Shear Bending moment Torsion
BWy Pe'cem A Nc A No A No
station | semispar n Zeto {0 | Zeo [0 ey | (Zen
Crossings Crossings Crossings
per second’ per second’ per second)
SCALE OF TURBULENCE: 1000 FT
CUTOFF FREQUENTY: 10 CPS
- 27 925 151 | 265 1.23 18.9 2.89
--- 40.06 121 1.72 178 1.29 51.1 2.63
540 --- 965 2.68 123 341 --- -—-
820 --- 1,645 1.31 559 2.20 -—- -—-
SCALE OF TURBULENCE: 3,000 FT
CUTOFF FREQUENCY: 10 CPS
- 21 681 1.43 193 1.17 34.3 2.86
- - 40.06 523 1.65 130 1.23 35.6 2.62
540 <= = 700 2.56 86.2 3.37 --- -—-
820 -—-- 1,225 1.22 408 2.09 --- — ==
SCALE OF TURBULENCE: 5,000 FT
CUTOFF FREQUENCY: 10 CPS
-—-- 27 579 1.42 164 1.16 28.9 2.86
- 40.06 444 1.64 110 1.22 30 2.62
540 -—- 595 2.54 72.9 3.36 - -—-
820 === 1,044 1.21 347 2.08 -—— - ’uL
{
246



Analysis Condition 4
(Gross Weight: 107,260 Pounds; Mach Number; 0.85; Altitude: 24,000 Feet)

Location Shear Bending moment Torsion
Body Percent A No A No A No
station semispan (ib) (Zero (103 in-'h) (Zero (103 in-1b) (Zero
C10SSINgS crossings crossings
per second) per second) per second)
{ SCALE OF TURBULENCE: 1,000 FT
‘ CUTOFF FREQUENCY: 10 CPS
) -== 21 555 2.56 160 1.44 65.9 2.94
i -== 40.06 443 2.86 128 1.70 62.5 2.83
i 540 -—- 612 3.48 128 3.69 - -——-
820 -—- 885 1.58 385 2.98 -—- - -

SCALE OF TURBULENCE: 3,000 FT
CUTOFF FREQUENCY: 10 CPS

' S 27 403 2.44 17 1.36 46.8 2.88
S 40.06 314 2.80 94.1 1.61 8.5 2.76
540 - 435 3.40 90.1 3.65 S -
: 820 -—- 669 1.46 278 2.86 -—- ——-
 §
i ; SCALE OF TURBULENCE: 5,000 FT
, CUTOFF FREQUENCY: 10 CPS
——- 2 32 2.83 9.9 1.35 3.6 2.87
——- 40.06 266 2.79 80 1.59 3.7 2.15
540 —-- 368 3.39 76.1 3.64 - -
820 ——- 572 1.44 236 2.85 - ——-
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Analysis Condition 5
(Gross Weight: 297,000 Pounds; Mach Numbei: 0.50; Altitude: 24,000 Feet)

Location Shear Bending moment Torsion
BOdy Percent A No A No A No
station semispan (Ib (Zero (103 in.-!b) (Zero (103 in -Ib) (Zero
crossings Crossings crossings
per second) per second) per second)
i __
SCALE OF TURBULENCE: 1,000 FT
CUTOFF FREQUENCY: 10 CPS
-—— 21 579 1.24 202 1.05 13.4 2.63
--- 40.06 517 1.20 142 1.10 16.7 2.14
540 -——- 418 3.07 58.3 3.30 --- -—-
820 = 752 1.09 285 1.91 Sl -—-
’ SCALE OF TURBULENCE: 3,000 FT
CUTOFF FREQUENCY: 10 CPS
-— 21 411 1.21 143 1.03 9.32 2.62
--- 40.06 365 1.18 100 1.08 11.6 2.14
540 .- 292 3.04 40.8 3.29 --- ---
820 === 536 1.07 20.1 1.88 --= S=c
SCALE OF TURBULENCE: 5,000 FT
CUTOFF FREQUENCY: 10 CPS
--- 21 348 2.04 121 1.74 1.87 4.42
-—- 40.06 309 1.99 84.7 1.82 9.75 3.62
540 --- Y1y} 5.13 34.4 5.57 -——- -———
820 --- 453 1.80 170 3.17 -——— o=
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