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I. INTRODUCTION

This report presents the stress analysis of the Model XV-5A empennage.
The structure analyzed includes the horizontal and vertical stabilizers, and
the elevator and rudder. The analyses, which are intended to provide summary
type information, include critical loading data; computation of internal
stresses and shears, and brief detailed analyses to find margins of safety
of the major components,

The empennage has been successfully proof tested to limit load. Con-
ditions F-12 and F-13 were combined to produce the critical symmetrical
condition. The critical unsymmetrical rolling moment of condition AF-6 was
applied during the fuselage unsymmetrical test condition.

All loads shown in this report are ultimate values, unless otherwise
stated.

MIL HDBK-5 is used for material mechanical prcperties and fastener allow-
ables., Other references are given where first used.




II. HORIZONTAL STABILIZER

Description of Structure

The horizontal stabilizer is a three-spar semi-monocoque structure. The
front spar ends at B. L. 28,96, The magnesium cover skin is stiffened by ribs only.
The horizontal stabilizer is mounted on the tip of the vertical stabilizer by three fit-
tings; the symmetrical pivot fittings @ the center spar and B. L. 6 and the actuator
support fitting @ the centerline of the front spar. The incidence is varied by rotation

about the pivot fittings.
Critical Conditions —~ The following three conditions are analyzed,

F-12 - max. shear.& B. M.

(sym. maneuver, 0 = 3.0, n, = -2, 0, mach 0. 8)
F-13 - max. torque

(sym. maneuver, @ = 0, n, = +4.0, mach 0. 285)

AF-6 - max. unsymmetrical loading
(asym. flight, dyn. overswing, n, = 1.0, mach 0.766)

Loading curves for conditions F~12 and F-13 are shown on pages 4 and §.

Method of is

Bending stresses and shear flows are calculated at several stations from con-
ventional engineering theory by digital computer program. This program is described
in Ryan Report 62B118, '"Deacription of Box Beam Program for IBM, Job No. 1012",
18 Nov. 1962, The format of the IBM output is described on page 23 of report 62B118.
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JOB NOe. 1012
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JOB NOe. 1012 BOX BEAM ANALYSIS 22 AUG 63
MODEL XV-=5A
HORJ ZONTAL TAIL
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1¢55197€-04

SeCelY)
=04

INTERNAL CELL SHEAR FLOWS

W W NN P

23643224
23643224
-383,0221
619.3445
=137,4832
3349549

22 AUG 63

39500,

YBAR
~-1e¢12572E~08

YBARF
=-1612572E~08

21



JOB NO.

ITEM
wEB

wEB

QOUBNONVE WN -

wEB8 13

wEB 2

WEB 1

®  VALUE IS GREATER THAN MAXIMUM

1012

WP{EFF)

lel1231
303282
443916
463547
302632

201953
342659
4e3134
302405
10929

10929
342405
bLe3l34
362659
241953

302632
he3547
443916
343282
lel123)

8OX

ANALYSIS
XV-=5A
HORIZONTAL TAIL

3.26

CONDITION F-13

FIP)

-0
=-0e
-0e
=0

Oe

Oe
O
Oe
Oe
O,

F(S)

Oe
Oe
Oe
Oe
Oe

=04
=0
-0
=0
~0e

22 AUG 63

QP (NET)
23643224
19544432
16501693
12061427
7067770
316181
4146,6402
12644700
8643961
35,0124
~147301
=103,5283

-103,5283
~1le7301
3540124
8643961

12644700
41406402
3146181
7067770
12041427
16541693
19544432
23643224
00,0000

»

»*



JOB NOe. 1012

SX
19550,

IXINA)
3,10843E 01

IX(NA)F
3,10843E 01

AP(EFF)
122276E 00

Sy
-0

ITe
2

NO«

IYINA)
20¢14645E 02

IYINAYF
2e14645E 02

AP{FULL)
1622276E 00

THETA X
(RADIANS)
~Te66587E-05

SeCeiX)
~-12%5789E 00

NET WEB AND
WEB
CELL
wEB
CELL
wEB
CELL

BOX BEAM ANALYS1S

MODEL

XV=5A

HORJZONTAL TAIL

STATION

3426

CONDITION AF=6

MX X
-0

QXPIN)
«0,00002

IXY(NA)
~2413219E-07

IXYINA)F
-2413219E-07

A(TRUE}
3,78638E 00

THETA Y
(RADIANS)
Oe

SeCoelX/C)
$¢71215€-01

MYY
-0

QYP(N)
-0e

XBAR
3.40231E-01

XBARF
3.40231€-01

2A(CELLS)
S«44888E 02

THETA T
{RADIANS)
6.66248E-06

SeColY)
-0

INTERNAL CELL SHEAR FLOWS

WWNN -

~509,7087
-509.7087
117442493
-1683,9579
51249666
73,9183

22 AUG 63

1700,

YBAR
~1e¢12572E-08

YBARF
=~1e12572€E-08



JOB NOe 1012

ITEM WP LEFF)
wWEB 1
1 le1231
2 343282
3 443916
& 403547
5 342632
WEB 2
6 2041953
7 302659
8 403134
9 34,2405
10 100929
WEB 3
11 10929
12 342405
13 “4e3134
14 362659
15 241953
WEB 2
1é 302632
17 4e3547
18 443916
19 343282
20 lel231
wWEB 1

®*  VALUE 1S GREATER THAN MAXIMUM
THAN MINIMUM

% VALUE IS LESS

8oXx

BEAM ANALYSIS
XV=5A

HORIZONTAL TAIL
3.26

CONDITION AF-6

FP)

—0.
-0,
=0,
-0Oe

Oe

Oe
Oe
Oe

O.

F(5)

Oe.
Oe
Oe
Oe
Oe

=0e
=0
=0
=0

=0

-0e
-0
~0e
-0
-0

Oe
O
Oe
0.
O.

22 AUG 63

QPINET)
-509.7087
~381,2903
-28€,1873
=144 ,7401

10,3380

133,3523

-1040,8970
=-13546351
~Fe7464

15146712

26740947

58648849

586.8849
267.0947
15146712
-947464
=13546351
-10404,8970
133,35223
1043379
-144,7401
-286,1873
=-381,2903
~-509.,7087
-040000

* %
*-a

* %

L 2}

- e
* %



JOB NO. 1012

SX
1000,

IXINA)
3,10843E 01

IXINAIF
3010843E 01

APLEFF)
1422276E 00

Corvp)rion)
AT  IH/IMGE

sY
=0

ITe
2

NOe«

IYI(NA)
2¢14645€E 02

1Y(NA)F
2014645E 02

AP(FULL)
1¢22276E 00

THETA X
(RADIANS)
-4¢92982E-06

SeCelX)
-1425789E 00

NET WEB AND

WEB
CELL
wEB
CELL
WEB
CELL

BOX BEAM ANALYSIS

MODEL

XV=3A

HORJZONTAL TAIL

STATION

3,26

CONDITION UNIT SH

MX X
-0,

QXP(N)
-0,00000

IXY{(NA)
=2.13219€E-07

IXY(NA)F
=24,13219E-07

A(TRUE)
3.78638€E 00

THETA Y
(RADIANS)
(1%

SeCelX/C)
5¢71215E-01

MYY
-0

QYP(N)
-0

XBAR
3.40231€~-01

XBARF
3440231€E-01

2A{CELLS)
544888E€ 02

THETA T
(RADIANS}
=~8450446E-05

SeColY)
-0

INTERNAL CELL SHEAR FLOWS

WWANN -

-73,0209
~73.,0209
8045269
=-15345478
1849661
-264790

FoRr UAIT
FIrr/AnG .

22 AUG 63

T
-21700.

YBAR
~1e¢12572E-08

YEARF
-1¢12572E-08

jooo ™ LoaD AreL/ED



JOB NO. 1012 BOX BEAM ANALYSIS 22 AUG 63
MODEL XV-5A
HORIZONTAL TAIL
STATION 3.26

CONDITION UNIT SH

ITEM WP {EFF) F(P) F(S) QPINET)
WEB 1 -73.,07209
1 141231 Oe O. ~64,7625

2 343282 Qe Oe ~5806466

3 443916 Oe Oe -4945503

&4 443547 Oe Oe =39¢5774

5 302632 Oe Oe ~31,6665

wEB 2 =-112,1934
6 201953 Oe -0 ~53.9772

7 302659 -0e -0 -45,8815

8 403134 -0 -0 ~354,5009

9 342405 =-0e -Oe ~-28,0782

10 10929 -0 =0 ~745129

WEB 3 -T745129
11 140929 -0e ~0e -28,0782

12 302405 -0e =0 =35,5009

13 403134 -0, “0e -45,8815

14 302659 -0 -0 —53,9772

15 2.1953 0. “0. -1‘2.193‘0

WEB 2 =31,6665
1¢ 342632 0, Oe —39,5774

17 %e35%47 Oe Oe 49,5503

18 443916 Oe Oe -584,6466

19 343282 Oe Oe ~6447625

20 141231 O Oe -73,0209

WEB 1 -040000



e e N

.

JOB NOe. 1012

WIDTH TOLe
06050

C
39,60

TITE)
Oe

FPimMAX)
45000,

WEB XWiU)
1 1790
2 Oe
3 ~13600

BNX BEAM ANALYSIS
MODEL XVv-3SA
HORIZONTAL TAIL
STATION 16456

SECTION INPUT DATA

R(STG) R(PLATE)
1,000 14000
X0/C RIWEB)

0e5470 1,000

2AILE) DS(LE)
65400 180800

FPIMIN) FSIMIN)

-30000, -40000,

Ymi{u) XwiL)
2030 17490
3e46 Oe
2463 ~13400

w/T
20400

2A(TE)
Oe

T{LE)
040200

QP {MAX)
320.

YwiL)
~-2¢30
=346
—-2¢63

22 AUG 63

G/1E6
36900

DS(TE)
0.

TW
0.0250
00320
040250



JOB NOe 1012

ITEM

VNP WVME WN -

10
11
12
13
la
15
16
17
.8
19
20

XtS)
18.15
1570
11622

6070

2022
=0e25
-2418
-6+58
1083

-12¢75
-12475
10.83
~6¢58
-2e018
-0e2d

2622

670
11022
15670
18,15

Y(S)
205
2e54
298
3429
3e4u7
3,21
3043
3623
289
238
—-2+38
—-2489
~3423
-3e43
-3421
—3e47
=3629
-2:98
-2e54
-2¢05

IX0S

-o.
~0e
-0e
"0.
-0a
~0e
-0
=0e
-0e
-0.
-0
-0
-0,
-0
-0
~0e
-0
-o.
-0,
-0

BOX

STA

BEAM ANALYSIS
MODEL Xv-5A
HORIZONTAL TAIL

TION

1656

SECTION INPUT DATA

1Y
-0Oe
-0
-0
=0
=0e
-o.
-0
=0
=Oe
=0e
-0
-0
-o.
-O.
-0
-o.
=0
-0
-OQ
-0

0s IXYOS X{(P)

-.o.
=0
=0
-0,
-0
=0e
-0
“0e
~0e
=0
=0¢
-0
-0,
-0
~0e
-0
-0
«0e
-0
=0

1790
1570
11622
6070
2622
Oe
-2e18
-6¢58
~-10.83
~13400
~13,00
-10.83
-6e58
-2418
Oe
2022
670
1122
15,70
17.90

Yi{P)
2030
2e54
2098
3,29
3647
3446
3643
3¢23
2489
2063
~2+63
=289
=-3423
-3443
=346
~3e47
-3e29
-2¢98
-2e54
~-2e¢30

22 AUG 63

T(P)
0,020
0020
0.020
0,020
0,020
0020
0,020
0.020
04020
0.020
0,020
0,020
0,020
0.020
0.020
0.020
0.020
0020
0.020
06020

1050

10+50



JOB8 NOes 1012

SX
-3980.

IX{NAY
1¢26516E 01

IX{NAIF
1,26513€ 01

AP (EFF)
6e44157E-01

SY
~0e

ITe
3

NOe«
IYI(NA)
1.66809E 02

IYINA)F
1.66805€ 02

API(FULL)
1¢23931E 00

THETA X
(RADIANS)
2¢29099E~-05

SeColX)

-1+09921E 00

NET wEB AND

wEB
CELL
wEs
CELL
wES
CELL

80X

BEAM ANALYSIS
MODEL XV-=-5A

HORIZONTAL TAIL

STATION

16,56

CONDITION F-12

MXX
-101000.

QXPIN)
0,00001

IXY{NA)
3+.60062E 00

IXY{NA)F
3,60112€ 00

A(TRUE)
3.1472%E 00

THETA Y
(RADTANS)
Oe

SeCealX/C)
5¢19242E-01

MYY
-0

QYPI(N)
-0

XBAR
2426230£-01

XBARF
2e¢264142E-01

2A(CELLS)
4048400E 02

THETA T
(RADIANS)
B8432638E-05

SeCelY)
-0

INTERNAL CELL SHEAR FLOWS

W WNN e~

17742504
17742504
=345,4,4932
5227436
-148,0167
-4 44975

22 AUG 63

T
15900,

YBAR
1.08724E 00

YBARF
1,08730E 0O



JOB NOe 101

ITEM w
wWEB

wEB

CQVANCNVLE WN =~

-

w

wEB
11

13
14
15
WEB 2
16
17
18
19
20
wWEBs 1

# VALUE IS GREATER THAN MAXIMUM
THAN MINIMUM

#% VALUE 1S5

2

PLEFF)

161065
343573
4e5161
465071
343518

242001
3¢2924
443341
362245
100928

LESS

BOX BEAM ANALYSIS

MODEL XV-5A

HORJZONTAL TAIL

STATION

16456

CONDITION F-12

F(P)

6676405
8985443
13296475
16570475
18793455

19098421
19235.28
18391476
16397465
14685444

~27566486
-30031,69
~33499,85
~35869446
~36488.47

~36953,78
-362084,79
-34578¢49
-31820.98
-30274,4,64

* %
L2 2
L 2 ]
L 2 g

* &
L X
e
* 8
L 2 4

FLS)

4624450
8985443
13296475
1657075
18793455

17133,38
19235.,28
18391,76
12641,43
12633,90

-25602402
-33787.90
-33499,85
—35869+44
-34436.93

-36953,78
-36284,79
~34578,49
~31820.98
~28309.80

22 AUG 63

QP (NET)
17762504
15540706
1298029
8244553
2346191
"25.“628
32040304
9741977
4746412
~1544200
-57.8506
~152¢5143

—-152.5143
2001980
2041980
20.1980
20,1980

418,1069
7246136
T2.6136
7246136
7246136
7246136

177.2504

0,0000



BOX BEAM AMNALYSIS 22 AUG 63
MODEL XV~-5A
HORJZONTAL TAIL

STATION 16,56

JOB NOe. 1012

CONDITION F-13

SX SY MXX MYY T
-39800 -0 ~0e -0 29000.
NOe ITe OXP(N) QYP(N)
F 000001 Oe
IX(N2) IYI(NA) IXYINA) XBAR YBAR
205239E 01 2615406E 02 =2¢19346E-07 8¢14388E-01 ~2,22388E-09
IXINAYF IYINAIF IXY(NA)F XBARF YBARF
2005239€ 01 2015406E 02 =2.19346E-07 8614388E-01 =-2,22388BE-09
APLEFF) AP(FULL) ALTRUE) 2A(CELLS)
123931E 00 1¢23931E 00 3.14725E 00 4448400E 02
THETA X THETA Y THETA T
{RADJANS) (RADIANS) {RADI1ANS)
5¢78968E-06 ~0, 1451865E-0a
SeCeaiX) SeCelX/C) SeColY)
—24T7787E-01 5¢39985E-~01 O

NET WEB AND

INTERNAL CELL SHEAR FLOWS

weEs 1 22501457
CELL 1 22561457
wEB 2 =32544054
CELL 2 55045511
wEB 3 ~123,6431
CELL 3 1448414

n



JOB NO.

ITEM
WEB

WEB

-
W OVRNONVEWNMe

WEB

[
N

wEB 2

WEB 1

1012

WP (EFF)

101065
343573
445161
405071
343518

242001
3¢2924
403341
362245
160928

10928
362245
Gbe3341
362924
202001

3¢3518
445071
445161
343573
141065

BOX BEAM ANALYSIS

MODEL XV-5A
HORIZONTAL TAIL
16456

CONDITION F-13

F(P)

F(S)

Oe
Oe
Oe
O
Oe

-0
“0e
-0

Oe
=0

-0e

Oe
=0
-0e
-0

Oe
O.
Oe
Oe
Oe

22 AUG 63

QPI(NET)
22541457
180,4320
146,6042

94,3983

3608989

-8,0235
317,.3819
112,9392

6903890

15,0583
-21+6889

-108,8018

~106,8018
~21,6889
15,0583
6943890
11249392
317.3819
-8,0235%
3648989
94,3983
164646042
180,4320
22541457
00000



JOB NOe. 1012 BOX BEAM ANALYSIS 22 AUG 63
MODEL XVv-=5A
HORIZONTAL TAIL
STATION 29 .96

SECTION INPUT DATA

WIOTH TOLe R(STG) RIPLATE) w/T G/1E6
0050 1,000 1,000 20400 34900
C X0/C R(WEB) 2A(TE) DS(TE)
35,05 00,4810 14000 =0e -0
TITE) 2ALLE)} DS(LE) TILE)
~0e 18,00 8,600 00200
FPI{MAX) FPIMIN) FS(MIN) QP (MAX)
45000, -30000, -40000, 320,
wEB Xxwiy) YW(U) XwieL) Ywie) Tw
1 18018 2012 18,18 ~2012 0.0250
2 Oe 3,08 o -3,08 0,0320

.
3 =13400 1le7% ~13400 -1475 06,0250



JoB

I1TEM

VONOVEWN -~

10
11
12
13
1g
15
16
17
18
19
20

NO. 1012

X{(S)
1843
15685
1120

6e78

2630
~0e25
~2¢18
=650

~10+485
~13.00
-13,00
-10485
-6050
~-2,418
~0e25

2630

6678
11630
15.85
18,643

Yts)
le87
2438
2077
34046
3612
283
2098
2468
2011
1e75
~1e75
=211
~2¢68
-2¢98
~2483
=3,12
=-3004
-2477
“2.38
~187

A(S)
0.09
Oe
Oe
Oe
Oe
Cel8
Coe
Oe
Oe
Oe

IX0S

=04
-0q
-0.
-0.
=0e
-0
-0
-0e
-o.
-o.
—0.
-o.
-0.
-0e
-o.
-0‘
—O.
-0
-0
~0e

BOX BEAM ANALYSIS
Xv=-5A
HORIZONTAL TAIL
STATION

MODEL

29496

SECTION INPUT DATA

1Y0S
-0
-0
-0
=0
=0
=0
=0
-0
=0
-0
=0
-0,
-0
-0
-0
-0,
-0
-0e
-0
~-0e

IXYO0S Xx{(p)

-0e
-0¢
=0
=0e
=0e
=0e
=-Oe
=0Oe
=0
-0e
~0e
=-0e
-0
-0
-0
-0e
-0
=0+
-0
«~0e

18.18
15485
11430
678
2¢30
Oe
-218
~6e¢50
-10.85
-=13.,00
~13,00
-10685
~6¢50
=2.18
O
2630
6078
11430
15,85
18,18

YiP)
2012
2438
2177
3604
3el2
3,08
2498
2468
2011
le75
~1e75
=2¢11
~2068
=2498
=-3,08
~-3.12
-3404
=277
~2638
-2.12

22 AUG 63

TiP)
0,020
06020
0020
06020
0.020
06020
06020
04020
0.020
0,020
0,020
06020
0,020
0020
0,020
0,020
0,020
04020
0,020
06020



JOB NOe 1012

SX
-2910,

1XINA)
5¢93590E 00

1X(NA)F
593521E 00

AP (EFF)
60421130E~01

sy
-0

NOes ITe
3

IY(NA)
9.00368E O1

IY(NA)F
9400332 01

AP(FULL)
1425200€E 00

THETA X
(RADIANS)
~6445778E~-05

SeCeiX)
3.02484E 00

NET WEB AND

wEB
CELL
WEB
CELL
wEB
CELL

BOX BEAM ANALYSIS
MODEL XV-5SA
HORIZONTAL TAIL
STATION 29496

CONDITION F-12

W AW NN

MX X
-55500,

QXPIN)
0,00001

IXY(NA)
-2018427€ 00

IXY{(NAIF
-2418389E 00

A(TRUE)
2434202€ 00

THETA Y
({RADIANS)
Oe

SeCeiX/C)
5¢67301E~-01

MYY
-0e

QYPIN)
-0

XBAR
Loe45439E 00

XBARF
“4045427E 00

2A(CELLS)
3.55666E 02

THETA T
(RADIANS)
16¢29122E~-04

SeCelY)
~0e

INTERNAL CELL SHEAR FLOWS

19340577
193,0577
-311,45655
5046231
=35,4895
~160174

22 AUG 63

T
17600.

YBAR
1440813E 00

YBARF
1,40828E 00



JOB NOe 1012

ITEM WP (EFF)
wEB
101722
33,4556
445474
45044
343905
wWEB
202613
362563
403588
3,2836
O,

W OVENOEONVEWNE- =

wEs

[
—
©
L ]

wEB

063173

N s e -t Pt
= OWBNONNEWN
o
[

wEB

® VALUE IS GREATER THAN MAXIMUM
THAN MINIMUM

#% VALUE IS (ESS

BOX

MODEL
HORIZONVAL TAIL
STATJION

BEAM ANALYSIS

XV=5A

29496

CONDITION F-12

FLP)

9856458
1177648
14414487
15927490
15657440

14753,61
13311416
949191
3118,29
=7704 44

=33793,461
-36698.22
-41080072
~42922,58
-43367.18

-632184,20
-41438,07
-37856410
=33135,04
~30148+63

L L
L 2 4
®*e
* e
*n

L 2
e
L 2
*e
e

F(S)

7555.00
11776448
14414.87
15927,90
15657,40

12337.59
13311.16
9491,91
3118.29
=T770,44

=-33793,61
~36696,.,22
-41080.72
=42922.58
~-41065460

-43218.20
-41438,07
«37856410
=-33135.04
-2T7732.62

* 5
* &
[ X

*e
®*s

22 AUG 63

QP I(NET)
193,0577
145,8883
101 ,8863

33,1686
~-424,0594
-98,0646
21345009
64 04829
2065101
-2248001
=~3605069
~3645069

-3645069
-36+45069
~3645069
=36¢5069
~3645069
36800192
56¢4537
5664537
5664537
5604537
5604537
19340577
00,0000



JOB NO. 1012 80X BEAM ANALYSIS 22 AUG 63
MODEL XV-~5A
HORIZONTAL TAIL
STAYION 29496

CONMDITION F-13

sX SY MX X MYY T
~2910, -0. -0 -0 21300,
NOe ITo QXPIN) QYP(N)

2 000000 Oe
IXINA) IYINA) IXY(NA) XBAR YBAR
128762E€ 01 lo#65T2E 02 =~5,45244E-08 3456366E 00 -~7,85086E-09
IXINAF IVINAYF IXYINA)F XBARF YBARF
1628762E Ol  1046572E 02 =5,45244E~08 3.56366E 00 =7,85086E-09
AP(EFF) AP(FULL) A{TRVUE) 2A (CELLS)
1425200E 00 1¢25200E 00 2¢34202E 00 3+55866E€ 02
THETA X THETA Y THETA T
(RADIANS) {RADIANS) (RADIANS)
-4 ¢90890E-05 =0e 1¢56267E=~04
SeCelX) SeCoelX/C) SeCoelY)

2429934E 00 5¢46602E~01 O.

NET WEB AND [INTERNAL CELL SHEAR FLOWS

wEB 1 20245079
CELL 1 20245079
wWEB 2 ~2714,6844
CELL 2 476,1922
wEB 3 =5849344
CELL 3 ~146904

»



JOB NOe 1012

I1TEM
wEB

wEB

OCOVOBNONVIWUN

wEB 3

wEB 2

wWEB 1

WPLEFF)

161722
3,4556
beS56T4
4e5044
343905

242413
3,2563
463588
3,2836
10900

10900
32836
4e3588
32563
202413

343905
45044
45674
3,4556
le1722

BOX BEAM ANALYSIS

Xv-5a
HORIZONTAL TAIL
29496

CONDITION F-13

F{P)

F(S)

O.
O.
Oe
Oe
O

=0
=0
-0e
-0
~0.

-0
~0e
=-0e
=-0e
=04

Oe
Oe
0.
Oe
Oe

22 AUG 63

QPINET)
20245079
15441631
11641736

5942535

~246305
~5043955
22142889

T7.0641

3346882
=19+0842
=5145599
~60,6248

~60462480
~5145599
~19,0842
33,6882
770641
221,2889
=5043955
~2¢6305
5942535
11641736
15441631
202,5079
00,0000



JOB NO. 1012

WIDTH TOL.
00050

C
35,05

T(TE)
-0

FPIMAX)
4%000,

wWEB XWiV)
1 18,18
2 Qe

BOX BEAM ANALYSIS
MODEL XV-5A
HORIZONTAL TAIL
STATION 29,497

SECTION INPUT DATA

RISTG) R(PLATE) w/T
1,000 1000 20600
X0/C RIWEB) 2A(TE)

0,64810 1000 -0

2A(LE) DS(LE) T(LE)

154,460 340600 040200

FP(MIN) FSIMIN) QP (MAX)

~30000, -40000, 320,

YNiV) XwilL) YWiL)
2¢12 18,18 -2012
3,08 Oe -3,08

22 AUG 63

G/ 1E6
3,900

DS(TE)
-0e¢

Tw
00250
040320



JOB MO, 1012

ITEM

[
QUOUONCWVEWN-

 adlad
N

XtSs)
18443
15.85
1130

6078

2430
-0e25
=0e25

2430

6078
11630
15,85
18443

Y{s)
lLe87
2438
2477
3,04
3012
2483
-2083
-3s12
-3:04
~2e77
-Z2e38

-1e87

AlS)
0.09
O

Oe
Oe
00,18
O.18
Oe
Oe
Oe
O
009

IX0S
—o.
-0.
-0
—0.
-o.
-o.
-0
=0
-0
-o.
=04
—o.

BOX BEAM ANALYSIS
MODEL Xv=5A
HORIZONTAL TAIL

STATION

29697

SECTION INPUT DATA

§1YO0Ss
-0
-0
-0
-0
-0e
-0
~0e
=0
-0
-0
-0
-0

IXYO0S
-0
=0
=0e
=0
-0
=04
=0
-0
-0
=0
-0e
-0

X(p)
18418
15085
11430

6478

2¢30

O,

Oo

2430

6s78
1130
15,8%
18,18

Y(P}
2012
2038
2677
3404
3012
3,08
-3,08
-3412
~36064
-2e717
-2038
-2s12

22 AUG 63

T(P) E/1€6
0,020 10650
04020 O
0eN20 Os
06020 Oe
0,020 Oe
0,020 10450
0.020 1050
06020 Oe
06020 O»
0.020 Ol
0020 Os
0020 10,50



JO3 NO. 1012

SX
-2910.

IX{NA)
54342688E 00

IX(NAIF
5¢34265E 00

AP(EFF)
3,75551E~-01

SY
b

1Te
3

NO.»

IYINA)
5¢38623E 01

IYI(NA)F
5¢38605%E O1

AP(FULL)
7+28812E-01

THETA X
(RADIANS)
-0632648E-05

SeCotX)
3.87206E 00

NET wEB AND

wes
CELL
wEe
CELL

BOX BEAM ANALYSIS
MODEL XV-5A
HORIZONTAL TAIL
STATION 29,4697

CONDITION F-12

MXX
=55500.

OXP(N)
0,00000

IXY(NA)
1434265E 00

IXYINA)F
1434296E 00

A(TRUE)
225133E€ 00

THETA Y
{RADIANS)
O

SeCelX/C)
5¢91473E-01

MYY
-0

QYP(N)
-0e

XBAR
Te24244E 0O

XBARF
7Te24232€ 00

2A(CELLS)
3.58671E 02

THETA T
(RADIANS)
1630059E-04

SeColY)

=0e

INTERNAL CELL SHEAR FLOWS

NN -

20141714
20141714
-320,6837
~-19,3745

22 AUG 63

T
17600.

YBAR
1.10579E 00

YBARF
1.10586E 00

41



JOB NOe
ITEM
WEB 1
1

2

3

4

]

6

wWEB 2
7

8

9

10

11

12

WEB 1

1012

WPLEFF)

lel722
3,455%6
Le5474
L5044
343905
141502

02692
O
Oe
e
Jde
042881

## VALUE IS LESS

80

X BEAM ANALYSIS

MODEL

XV=5A

HORIZONTAL TAIL

STATION

29497

CONDITION F=-12

F(P)

71750050
11075475
16338463
20339,429%
22343426
22524461

~41869467
-42887.31
-43218.74
~41574441
-38683,46
-36572.84

THAN MINIMUM

L 2 ]
L 2
»e
*a
&
L 2 3

FiS)

5071493
11075475
16338.63
20339.25
22343,26
19976437

-39191.10

-42887431 ws
~43218e74 =n
-61574e4] wn

~38683,46
-34024.60

22 AUG 63

QP {NET)
20141714
167+4859
12448491

46498137
-4900518

-127,8680
-340.,0582

-340,0582
348772
34,8772
3448772
34,8772
3448772

2011714
00,0000

*&

%



JOB NO. 1012

SX
=-2910,

IX(NA)
9430011 00

IXI{NA)F
9+30011E 00

AP(EFF)
Te28811E-01

SY
=0

NOe IT.
2

IYINA)
6438779 01l

IYI(NA)F
6¢38779E 01

AP(FULL)
7T208811E-01

THETA X
(RADJANS)
~1602510€-04

SeCetX)
4e¢76700E 0O

NET WEB AND

WEB
CELL
wES
CELL

BOX BEAM ANALYSIS
MODEL XV-=3A
HOR1ZONTAL TAIL
STATION 29497

CONDITION F-13

00
S)
L2

)
04

MXX MYY
-0 -0
QXP(N) QYPIN)
0.00000 > <0e
IXY{NA) XBAR
~5037032E-08 7.76237€E 00
IXY(NA)F XBARF
~5.37032E-08 T.76237E
A(TRUE) 2AICELL
2425133E 0O 3.58671E
THETA Y THETA T
(RADJANS) (RADJANS
Oe 1¢57400E~
S.C.‘X/C) S.c.lv’

6¢17006E-01 -0O.

INTERNAL CELL SHEAR FLOWS

1 233,9686
1 233,9686
2 -28245792
2 =12,3125

22 AUG 63

T
21300,

YBAR
-5418962€E~09

YBARF
-5018962€E-09

43



JOB NOe

ITEM
wEB

wEe

L4
=OLC®~NN VRS WN

-
- N

wEB

1012

WP (EFF)

lel722
34556
Le54T74
Le85044
303905
141502

11502
363905
445044
465474
304556
11722

BOX BEAM ANALYSIS

MODEL XV-~5A
HORIZONTAL TAIL
2997

CONDITION F-13

F(P)

O
Oe
O
O
Qe
Oe

Oe
Oe
Oe
Oe
Os
Oe

F(S)

Oe
Oe
Oe
O,
Oe
-0

~0e
Oe
Oe
Oe
Oe
Oe

22 AUG 63

QPINET)
233,9686
167.0342
1144368

3546298
=50,0500

~116.1817
~294,8917

~294,8917
~116.1817
=5000500
35.6298
11444368
167.0342
233,9686
0,0000



JOB NO. 1012

WIDTH TOL e
0050

C
32,70

T(TE)
-0,

FPIMAX)
45000,

wWEB xXwiv)
1 1820
2 O

BOX BEAM ANALYSIS
MODEL Xxv-5A
HORIZONTAL TAIL
STATION 36,66

SECTION INPUT DATA

R(STG) R(PLATE) w/T
1,000 1000 20400
X0/C RIWEB) 2A(TE)

044440 16000 -0

2A(LE) DS (LE) TILE)

110,00 30,000 00200

FPIMIN) FSI(MIN) QP (MAX)

-30000. -36000. 320,

YWiU) XW(L) YWL)
2405 18420 -2¢05
285 Oe -2485

22 AUG 63

G/ 1E6
3.900

DSITE)
-0,

W
0,0250
0,0320



JOB NO. 1012

ITEM

Xts)
18e45
15.88
1" .32
6082

2428
~0e2%
-0e25
228
682
1132
15.88
18.45

Yt{s)
1480
2029
2667
2490
2092
2460
—~2660
-292
-2¢90
—-2467
~2e29
~1480

1X0S
—o.
-0.
-0
-0
-0
-0
-0
-0,
-0
-0
-0e
-0

BOX BEAM ANALYSIS

MODEL XV-~5A

HORJZONTAL TAIL

STATION

36066

SECTION INPUY DATA

1YCS
-0.
-0
-0
-0
-0
-0e
-0
-0
-0
-0
-0e
-0

IXYO0S
-0
-0
~0s
-0e
-0
~0e
-0
-0
-0
=0
=0
=-0e

X(P)
18.20
15,88
11632

6e82

2028

Qe

[0 9

2428

682
11,32
1588
18,20

Y(ipP)
2405
2029
2067
20490
292
2e85
-208Y5
-2092
-2490
-2e67
~2029
=205

22 AUG 63

T(pP)
0,020
0,020
0,020
0020
06020
04020
0020
04020
0.020
0020
0020
0020

EZ1E6

1050
Oe
Oe
Oe

1050

1050
Oe
Ose
Oe

1050



NET WEB AND

WEB
CELL
WEB
CELL

INTERNAL CELL SHEAR FLOWS

NN et

20247411
20247411
-27047655
~1T747710

JOB NO. 1012 BOX BEAM ANALYSIS 22 AUG 63
MODEL xv-5A
HOR12ONTAL TAIL
STATION 36466
CONDITION F~12
SX SY MXX MYY T
~2450. -0e -38500. =0, 17300
NOe ITe QXP(N) QYP(N)
3 -0,00000 -0e
IXI(NA) 1Y(NA) IXY(NA) XBAR YBAR
4.08682E 00 ©e94238E O1 6¢80649E~01 7.93562€8 00 lel4786E 00
IX(NAYF IYINAYF IXY(NA)F XBARF YBARF
4+08657E 00 4494220E Ol 6.80898E-01 Te93551E 00 1¢14795E 00
AP(EFF) APIFULL) A(TRUE) 2A(CELLS)
3.76658€£-~01 T¢29407€E-01 2+.06631E 00 3.04660E 02
THETA X THETA Y THETA T
{RADIANS) (RADTANS) (RADJANS)
—1e13746E-04 O, 1,64034E-04
SeCelX) SeCoelX/C) SeColY}
44+89646E 00 593739E-01 <=0.



JOB NOoe

ITEM
wEB

WwEB

-t g
N~ OWVwE NN OV P WN I

wEB

% VALUE

1012

WP(EFF)

1.1662
346541
4e5408
445230
3,4106
141405

002875
O,
Oe
O,
Oe
0643102

IS LESS

BOX BEAM ANALYSIS
MODEL XV-=-5A
HORIZONTAL TAIL

STATIONMN

36466

CONDITION F-12

F{pP)

7182455
9750464
13932,13
16689,41
17468,89
17104452

-36719437
-37676499
-38078,76
-36492435
~33497433
-31532,.,88

THAN MINIMUM

*&
*e
*a
&4
* %
*e

F(S)

4789433
9750464
13932,13
16689,.,41
17468,89
14776434

-34326415
-37676.99
~38078,76
-36492,35
=33497.33
~29206.71

*te
e
* %

22 AUG 63

QP (NET)
20207411
16466120
119,3380

38,8979
-571938

-1324,8720
-28865365

-288+¢5365
2845512
2845512
2845512
28.5512
2845512

20247410
~0,0000



JOB NO. 1012

SX
-2450,

IX{NA)
Te767T41E 00

IXI{NA)F
Te76741E 00

APLEFF)
Te296407€-01

sY
-0

NOe 1T7.
<

IY{NR
588716t ¢

IY(NAYF
588716€ 01

AP (FULL)
Te29407€-01

THETA X
(RADIANS)
~1629655E-04

SeCeiX)
5¢%58132E 00

NET WEB AND

wEB
CELL
wEB
CELL

B0OX BEAM ANALYSIS
MODEL XV=5A

1
1
2
2

HORIZONTAL TAIJL

STATION

36066

CONDITION F-13

MX X MYY
=0 -0
OXP(N) QYP(N)
3400000 ~0e
IXY{NA) XB8AR
«2.480922E-08 8.28272E€E 00
IXY(NA)F XBARF
-2.48922€-08 8428272€E 00
A(TRUE) 2A(CELLS)
2.06631E 00 3404660E 02
THETA Y THETA T
({RADJANS) {RADIANS)
Oe 1¢76360E-04
SeCelX/C) SeCelY)
6¢14682E-01 -0

INTERNAL CELL SHEAR FLOWS

218,8000
218,8000
=238,8471
-1540055

22 AUG 63

T
18600,

YBAR
=3454742E-09

YBARF
=3e54T742€E-09



JOB NOe. 1012

ITEM
WEB 1
1

2

3

4

5

6

wEB 2
7

8

9

10

11

12

wEB 1

WP (EFF)

lelb662
344541
4¢5408
645230
344106
161405

11405
344106
405230
4e5408
364541
lelb662

s

BOX BEAM ANALYSIS

MODEL XV=-5A
HORI[ZONTAL TAIL
36066

CONDITION F-13

F(P)

Oe
Oe
Oe
Oe
Oe
Oe

Oe
Oe
Oe
Os
Oe
Oe

FI(S)

0.
Oe
Oe
Oe
O
=0

=0
Oe
O
Oe
Oe
O

22 AUG 63

QP (NET)
218,8000
153.8823
102,8867

2644369
=5603146

-119,.,2281
-25348526

-253,8526
-119.2281
-5643146
2644369
102.8867
153,8823
21848000
0,0000



JOB NO. 1012

SX
1000,

I1XINA)
Te«T6741€ 00

IXI{NA)F
7«76741E 00

APLEFF)
7e¢29407E-01

Cop/7708d
AT MHINGE

SY
~0e

ITe
2

NO»

IY(NA)
5e¢88716E 01

IY{(NA)F
Ye¢88716E 01

AP(FULL)
7¢29407E-01

THETA X
(RADIANS)
5029205E~-05

SeCeiX)
5458132 00

NET wiEB AND

WEB
CELL
WEB
CELL

r~Fore

80X

BEAM ANALYSIS

MODEL Xv-5A

HOR I 2O0NTAL
STATION

TAIL
36466

CONDITION UNIT SH

MX X
=~0e

QXP(N)
-0,00000

IXYINA)
~-2+48922E~08

IXY{NA)F
-2448922E-08

A(TRUE)
2006631E 00

THETA Y
(RADIANS)
Oe

SeCoalX/C)
6614682E-01

MYY
~0e

QYP(N)
-0

XBAR
8428272E 00

XBARF
8.28272E 00

2AICELLS)
3.04660E 02

THETA T
{RADIANS)
~2405753E~04

SeCealY)
=0

INTERNAL CELL SHEAR FLOWS

NN -~

=1394,4500
=-13944500
8648645
-33,3951

U T JO0O ” L OAD
LIrriidGg

22 AUG 63

v
-21700,

YBAR
~3.54T742€E-09

YBARF
“~3e54742E-09

APPL I ED



JOB NOe 1012 BOX BEAM ANALYSIS 22 AUG 63
MODEL XV=3A
HORJZONTAL TAlL
STATION 36466

CONDITION UNIT SH

ITEM WP (EFF) FLP) F(S) QP{NET)
WEe 1 =139,4500
1 161662 Oe Oe =112,9530

2 306561 Oe Oe -92.1385

3 4¢5408 Os Oe ~60+9345

4 4¢%230 Oe Oe ~-27.1583

5 304106 Oe Oe -144754

[ 161405 0, -0 53,4694

wEB 2 5344694
7 11405 Oe =0« =le079¢

8 33,4106 Oe Oe ~-2701583

9 4e5230 Oe Oe -6069345

10 405408 Oe O -9241385

11 3e0561 Oe Oe -112.9530

12 lel662 Oe Oe -139,4500

WEB 1 -0,0000



BOX BEAM ANALYSIS 22 AUG 63
MODEL xv=5A
HORIZONTAL TAIL

STATION 50460

JOoB ND, 1012

SECTION INPUT DATA

—— e e - -

WIDTH TOL. RISTG) RIPLATE) w/T G/ 1E6
00050 1000 1000 20400 3900
C X0/C R(WEB) 2ALTE)Y DSITE)
28,430 043460 1,000 -0 -0e
TITE) 2A(LEY DS(LE) TILE)
=0 60,00 204600 00,0157
FPIMAX) FPIMINY FS{MIN) QP (MAX)
45000, -30000, -36000, 250,
WEB xwiu) YWiv) XwiL) YW(L) Tw
1 18455 1487 186455 -1.87 00250
2 Oe 230 O ~2430 0.0320



Jos

ITEM

NOes 1012

X(S)
18.80
16626
1166

6696

2e¢34
-0e25
-0e25

2e34

6495
11466
16426
18.80

Y{S)
le62
2.08
2e44
259
26417
2405
~-2405
-2e47
-2¢59
-2eb44
-2.08
-1e62

IX0S
-0.
—o.
-0
-0
_0.
-0e
-0.
—0.
_0.
-0
-0.
-0

BOX BEAM ANALYSIS

MODEL

XV=5A

HORIZONTAL TAIL

STATION

50460

SECTION INPUT DATA

1YO0S
_0.
-0
“00
-0.
-0.
-Oi
-0.
-0e
-0.
-0
-0
-0

IXYOS
-0
=0
'Oo
=0
-0
-0.
-0e
=0
-0
-0
=0
-0

x(pP)
18455
1626
11.66
6e96
2434
Oe
Oe
2e34
6496
11466
1626
18455

Y(P)
187
2.08
244
2459
247
2630
-2430
-Z2ets1
'2.59
~2e44
-2.08
-1487

22 AUG 63

TiP) E/1E6
04016 10450
0.016 Oe
0.016 Oe
0.016 Oe
0.016 00
0.016 10650
0.016 10650
N.016 Oe
0,016 O
0.016 Oe
0.016 Oe

0.016




JOB NO. 1012

SX
«1250,

IX{NA)
2474586E 00

1X(NAIF
2.T4510E 00

APLEFF)
3.02023€-01

sy
=0

ITe
2

NO-«

IY(NA)
4489609 01

1Y {NAYF
4o89407E 01

AP (FULL)
583531E-01

THETA X
(RADIANS)
-1031900E~04

SeCelX)
6e416603E 00

NET WEB AND

wEB
CELL
wEB
CELL

— —— T o,

BOX BEAM ANALYSIS

MODEL XV=5A

HORIZONTAL TAIL
50460

STATION

CONDITION F-12

MXX
=-16000,

QXP(N)
0600000

IXY{(NA)
6068296E-01

IXY{NA)F
6.78861E-01

A(TRUE)
1.59965E 00

THETA Y
(RADIANS)
Oe

SeCoelX/C)
5.63881£-01

MYY
=0

QYP(N)
-0e

XBAR
7¢96980€E 00

XBARF
7¢96498E 00

2A(CELLS)
2+36035E 02

THETA T
(RADIANS)
1.48884E-04

SeCelY)
-0

INTERNAL CELL SHEAR FLOWS

NN g

-

120.,0936
120,0936
«~164 49429
-1540417

22 AUG 63

8700,

YBAR
896523E-01

YBARF
8+96961E-21




JOB NO. 1012

€

m

D -
-t
m
b 4

WEB

[N N
=N O VBN VS WN- -

WEB

WP (EFF)

101498
3464568
4,65%82
446620
33,4839
11731

003218
O
Oe
O
O
0,3315

BOX BEAM ANALYSIS

Xv=8A

HORIZONTAL TAIL

50.60

CONDITION F-12

FIP)

©032,21
62466420
8724,88
9983447
9656044
8852,01

~18051463
-19235,73
-203126,37
-19816.,38
-18084,06
=17041¢63

FiS)

3349,77
6246.20
8724.88
9983.47
9656+ 44
7410414

-16569.20
«-19235.,73
=20312,37
-19816.38
-18084,.,06
-~15599.75

22 AUG 63

QPINET)
120,0936
90,0122
6201468
12,245%6
~44,83046
-8604648089
=179.9846

=179.9846
Tel0A7
701047
Tel047
Tel067
TelOAN7
120.0936
0,0000



JOB NOe. 1012

WIDTH TOL.
0,050

C
21460

TITE)
-0,

FPIMAX)
45000,

wWEB Xwiv)
1 18,94
2 Oe

BOX BEAM ANALYSIS
MODEL xXV=~5A
HORIZONTAL TAIL
STATION Tuel 6
SECTION INPUT DATA
RISTG) R{PLATE) w/T
1,000 1,000 20,00
X0/C RIWEB) 2ALTE)
0.1220 10000 -0
ZAILE) DS(LE) TLE)
9,00 64000 0,0157
FPIMIN) FSIMIN) QP {MAX)
-30000, -36000, 250,
Yw(u) XwiL) Ywit)
1e62 18,94 -1l462
le24 O ~1le24

22 AUG 63

G/1E6
3,900

DS(TE)
-.o.

Tw
-0
-0

87



JOB NO. 1012

ITEM

= b g

N=EOOVENOWVEWN -

XtiS)
19.19
16¢5%6
11.80

7606

2636
=0e25%
=0625

2036

T¢06
11480
16656
1919

Yis)
le37
le86
2011
20401
l1e61
Qe99
=099
=le61
=201
=-2011
-1e86
~-1¢37

80X BEAM ANALYSIS
MODEL XV-=$A
HORJZONTAL TAIL
STATION 70616

SECTION INPUT DATA
AlS) IX0S (YOS IXYOS X(P)

0e09 -0, =04 -0, 1894
Oe -oo -00 -0 16056
Oe =04 -0, =0e 11480
Oe =0 -0 =-0e Te06
Oe -0e =0 «0e 2636
Oels ~0y -0 -0 Oe
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SX
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IXINA)
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Sy
-0e

ITe
3

NO«
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5.26682E 01

IYINA)F
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596773E~-01

THETA X
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SeCelX)
1411463E 01

NET WEB AND
wEB
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- ———

BOX BEAM ANALYSIS
MODEL XV-5A
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STATION

70416

CONDITION F~-12

mMxX
-16400.

QAXPIN}
0,00000

IXY(NA)
8¢33125€E-~01
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(RADIANS)
9¢75460E~05

SeCelY)
=0

INTERNAL CELL SHEAR FLOWS

1
1
2
2

48,0615
48,0615
=-52.9229
=0e4029
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JOB NOe 1012 BOX BEAM ANALYSIS 22 AUG 63
MODEL XV=3A
HORJZONTAL TAIL
STATION 70416

CONDITION F~12

I1TEM WP(EFF) F(P) F(S) QP INET)
wWEB 1 48,0615
1 101960 791692 535,13 3446163

2 35793 1072465 1072,65 2140908

3 “e7538 1401453 1601,.5) =1¢3210

L) “Le7290 1376418 1376.18 -2302193
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6 l1¢1944 710640 461.,60 -5343258

WEB 2 ~53,3258
7 1.,0196 =-179T7637 ~-1540,58 -0e9720

8 Oe -2209026 -2209.24 -0e9720

9 Oe -2688,04 -2688,84 -069720

10 O -2665,73 =2865,73 -0e9720

11 Qe -2689,401 -2689,01 ~0,9720

12 00,8672 -2484436 ~-2235,56 48,0619

WEB 1 060000



JOB NO. 1012

34 SY
1000, -0
NOe ITe
2
IX(NA) IYINA)}
2.757649E 00 5,96116E 01
IXINAIF 1Y (NA)F
2.75T49E 00 5¢96116E 01
AP(EFF) AP(FULL)
5.96773E=01 5¢9677T3E-01
THETA X
{RADIANS)
36301798 ~04
SeColX)
1.08315E 01
NET WEB
wEB
CELL
wEB
CELL
ComdiTion Pror

AT MINGE

1
1
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Oe
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THETA T
(RADIANS)
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SeColY)
-0

AND INTERNAL CELL SHEAR FLOWS

~223.8052
-223,8052
104,0667
-3044287

U r
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e .. _a—
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70616
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FiS)

Oe
Oe
Oe
Oe
Oe
=-0e

~0e
Oe
Oe
Oe
0.
Oe
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£ P MATL - 7075 -T¢65)
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Feu (¢) = Bl10o> psi
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Pty 28 Vv Fey () = 72000 b3
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secrionr) A-A
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Apb, = , 6875 ~,332 =~ ,22%
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A
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t

v
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Ml$n=—3-4_z-;;-/‘—_é=.r‘ 3

73



1II. ELEVATOR

The elevator design loading is based on maximum torque input due to pilot effort. A
conservative chordwise pressure distribution {8 assumed as shown on page 76. The
torque about the hinge line resulting from the surface air load is equated to the torque
applied by maximum pilot effort to find the magnitude of the air load. This load is
greater than any load required to maneuver or balance the airplane within the design
flight envelope.

Elevator hinge loads are found by solving the standard three~-moment equations, The
effect of hinge deflections induced by horizontal stabilizer deflection ig included.

Since the induced hinge deflections increase the centor hinge load and reduce the inboard
and outboard hinge loads, an additional arbitrary condition is considered to find con-
servative values for the outer hinge loads. Thia condition assumes zero moment at

the center hinge,

The preliminary analysis is used for the final analysis. Since the preliminary analy-
sis is based on a lower load than the final load, it 18 necessary to increase the results
by the ratio of loads (8951/706 = 1.35). The first analysis was also modified to include
effect of the connecting torque tube being capable of taking the bending moment across

the centerline.

The final stress analysis is brief since the complete structure was sucessfully proof
tested and the design load is conservative.
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IV. VERTICAL STABILIZER

Description of Structure

The vertical stabilizer is a three~-spar conventional semi-monocoque structure.
The skin is stiffened by closely spaced ribs. The horizontal stabilizer is attached to
the tip of the vertical stabilizer by means of symmetrically placed pivot fittings at the
center spar and the actuator link attached to the centerline of the front spar. Attach-
ment to the fuselage is provided by frames or bulkheads which are designed as integral
parts of the spars. The skins are attached to the fuselage skins by drag angles which
also function as fuselage longerons.

Critical Conditions
Two critical conditions are considered as follows:

LG-4 -~ max. shear and bending moment
(asym. flight - lateral gust, V (G) = 40 FPS, aft C.G., n, = 1.0,
q = 595 PSF, mach = 0, 638)

AF-10 - max. torsion
(rudder kick, aft C.G. n, = 1.0, q = 595 PSF, mach = 0. 638)

Loads curves (shear, B. M. and torque) for these conditions are shown on pages
88, 89 and 90.

Method of Analysis

Bending stresses and shear flows are computed by a digital computer using
ordinary engineering gheory. The program used is described in Ryan Report 62B118.
"Description of Box Beam Program for IBM Job No. 1012'", 18 Nov. 1962. No tension
skin is effective at the root section (V.S. 8TA. 13. 4) since the fin/fuselage askin joint
cannot transmit skin bending stresses.
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The computed bending streesses (based on Mc/I) near the fuselage attachment
are not accurate, since the sweep effect has been neglected. These rear spar stresses
are low (on the order of 30%), but it is believed that a more exact analysis is not neces-
sary, since the root section margins of safety are ample. These high margins resulted
from a substantial load reduction after the design was completed.



VERTICAL STABILIZER
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JOB NO. 1012

WIDTH TOLe
06050

C
60428

TI(TE)
O

FP(MAX)
45000,

WEB XwWiu)
1 2652
2 Oe
3 =20456

S

R(STG)
1,000

X0/C
045600

2A(LE)
332,00

FP{MIN)
-30000,

YWiu)
4405
Te25
6080

OX BEAM ANALYSIS

MODEL Xxv-5A
VERTICAL TAIL

STATJION 13,40
ECTION INPUT DATA

RIPLATE)
1000

R(WEB)
1000

DS(LEY
37900

FS(MIN}
-45600.

XwiL)

26452
O,

-20456

wsY
2000

2ALTE)
Ooe

TILE)
0,0200

QP (MAX)
500,

YywiL)
-4 405
-7.25
~6480

22 AUG 63

G/ 1E6
3.900

DS(TE)
Oe

Tw
00,0400
0,0400
00320



JOB NOe. 1012

ITEM X(S)
1 26,77
2 23,21
3 164%9
» 9497
S 3.35
6 Do
T =3.42
8 =10426
9 =17.10

10 =20+56
11 =20¢56
12 =17.19
13 ~10.26
14 <=3442
15 Oe

16 3435
17 9497
18 16459
19 23,21
20 26477

Y(s)
34,80
4 460
5661
6able
Te06
7000
Ted3
Te25
6498
6e55
-6e¢55
-6+98
-Te25
-T7e33
=700
-Te06
~6o0bb
=561
-4 ¢ 60
~3480

AlS)
0.22

Oe
Ge

Oe4b6
Oe
Oe
Oe
Oel7
Oel7
Oe
Oe
Oe
0e46
Oe
Oe
Oe
Oe
0e22

IX0S

-0,
~0,
-0,
-o.
-0,
=0,
I
-0
-0
-0
-0.
—o.
~0e
~0s
«0e
-0
-0
-0e
-0e
-o.

BOX BEAM ANALYSIS
XV=5A
VERTICAL TAIL
STATION

SECTION INPUT DATA

MODEL

1Y0S
-0
-0
=0+
=0
=0
-0
=0
=0
-0
=0
=0
=0
-0
=0
-0
-0
=0+
-0
-0
-0

13,40

IXYOS Xi(P)

—o.
-0
=0
-0
=0s
=0
=0e¢
=0e
-0
~04
=0
=04
~0e
-0.
-0
-0
~0e
-0
~0e
=0

26452
23421
1659
9497
3035
Oe
-3442
=10e26
-17.10
~20456
=20656
=1T7610
-10426
=3.42
Oe
3635
997
16459
23421
26452

Y(P)
4005
4060
561
Golels
Te06
7e25
Te¢33
Te25
6498
6080
-6¢80
-6¢98
=725
-T7e33
-Te25
-7¢06
-6obe e
=561
-he 60
~4405

22 AUG 63

T(P)
~00031
-06031
-06031
~06031
-0e031
-04031
~06031
=0+031
-0.031
-0.031
-0,0131
-0,031
-0,031
-0e031
-0031
~0.031
=-0e¢031
-0e031
-0.031
-06031

E/1€6
Oe

Oe
Oe
Oe
Oe
Os
O
Oe
Oe
Oe
Oe
Qe
Oe
Oe
Oe

Oe
Oe
Qe

97



JOB NO. 1012

SX
-1940,

IX{NA)
6465300E 0

IX(NA)F
6.65300E 01

AP(EFF)
0,

SY
=0

ITe
2

NO .

1Y(NA}
4446348E C2

IY(NA)F
4e46348E 02

AP (FULL)
~2¢93257€ 00

THETA X
(RADIANS)
2¢38282E-06

SeCoilX)
3435378 00

NET WEB AND

wEB
CELL
wEB
CELL
WEB
CELL

80OX BEAM AN
MODEL XV
VERTICAL
STATION

CONDITION A

MX X
-146900,

QXPIN)
0400000

IXY{(NA)
9¢53954E-08

IXY{(NA)F
9.53954E~-08

A(TRUE)
8670626E-01

THETA Y
{RADIANS)
-0e

SeCelX/C)
6¢15637E-01

INTERNAL CELL

-27
27
11

W W NN e

ALYSIS

-5A

TAIL
13,40

F=10

MYY
-0

QYP(N)
-0

XBAR
2456075E 00

XBARF
Z+56075E 00

2A(CELLS)
le54781E 03

THETA T
(RADIANS)
~2697379E~05

SeCelY)
-0.

SHEAR FLOWS

645545
65545
Oe7479
Te3024
708918
TeT491

22 AUG 63

81200

YBAR
~2418364E-08

YBARF
=-2,18364E-08



JOB NNe 1012

wEB

COUBNYRNVE WN -

-

wEes 3
11
13
14
15
WEB 2
16
17
l8
19
20
WEB 1

WP LEFF)

-0
=0e
-o.
=04
-O.

-0
—o.
=04
-0‘
=0

BOX

BEAM ANALYSIS

XV=5A

VERTICAL TAIL
STATION

13440

CONDITION AF-10

Fip)

8962451
10156493
12387,04
14219,70
155688,68

16008,20
16184,85
16008,20
15412404
15014459

=-15014459
~-15412,04
-16008,20
-~16184,85
~-16008,20

~15588,68
-14219.70
-12387,04
=10156¢93

-8942,451

[ — .

F(S)

8390.51
10156,93
12387.04
14219.70
15588.,68

15456420
16184,.,85
16008,20
15412.,04
164462,58

=14462.58
-15412,04
-16008,20
-16184,.85
-15%456.20

-15588,68
-14219.70
~-12387.04
-1015%6.93

-8390,51

22 AUG 63

QPINET)
6e5545
~1743799
=17¢3799
-173799
=173799
~173799
25343681
159,0653
1590653
159,0653
15900653
12546409

12546409
159,0653
1590653
159,0653
159,0653
25343681
-17.3799
~17,3799
-1743799
-173799
-=17¢3799

645545

0,0000



JOB NO. 1012

SX
-4890,

IX{NA)
6¢65300€E 01

IX{NA)F
6665300 01

APILEFF)
Oe

Sy
=0

NOe ITe
2

LY (NA)
4e46348E 02

IYINAYF
4e46348E 02

AP(FULL)

-2493257E 00

THETA X
{RADIANS)
6.00618E-06

SeColX)
3,35378E 00

NET wEB AND

WEB
CELL
wEB
CELL
wEB
CELL

BOX BEAM ANALYSIS

MODEL

XV=5A

VERTICAL TAIL

STATION

13440

CONDITION LG-4

MX X
-239000.

QXPIN)
0,00000

IXY(NA)
9¢53954E-~-08

IXY(NAIF
9¢53954F£-08

A{TRUE)
8470626E-01

THETA Y
(RADIANS)

=0

SeCelX/C)
6015637€-01

MYY
=0

QYP(N)
-0,

XBAR
2¢56075E 00

XBARF
2+5607%E 00

2A(CELLS)
1¢54781E 03

THETA T
(RADIANS)
3e91867E~06

SeCelY)
-0

INTERNAL CELL SHEAR FLOWS

WWNN =~

-63,1077
-63,1077
=485 ,0249
421,9172
2608362
12,8000

22 AUG 63

-10700,

YBAR
-2.18364E-08

YBARF
-2418364E-08
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JOB NOe 1012 BOX BEAM ANALYSIS
MODEL XV-=5A
VERTICAL TaAIL

STATION 13,40
CONDITION LG-4

ITEM WP(EFF) FIP) F(S)
WEB 1
1 Os 14549,09 13650.99
2 O 16524,89 16524.89
3 O 20153,18 20153,.,18
4 Oe 23124484 23134,84
5 O 25362,11 25362,11
wEB 2
6 O 26044466 25146457
7 O, 26332,05 26332,05
8 0. 26044466 26044066
9 O 25074,172 25074472
10 O 24428409 23%30.,00
wWEB 3
11 -0 —-24428.,09 -23530.,00
12 -0, -25074,72 -25074.72
13 -0, ~26044,66 ~26044.66
14 -0 -26332,05 ~26332,05
15 -0 ~26044466 ~25146e57
wWEB 2
16 -0, -25362,11 -25362.11
17 -0, ~23134484 =-23134,84
18 -0, -20153,18 -20153.18
19 -0 -16524,89 =-16524489
20 -0 -14549,09 ~13650e99

WEB 1

————— —— T e

22 AUG 63

QPI(NET)
~63,1077
~123,4371
~123,.,64371
~123,4371
12344371
~123,4371
361,5878
123,8865
123,8865
123,8865
123,8865
3946363

3966363
123,8865
123,08865
123,8865
123,8865
36145878

=123.4371
~12344371
=123,4371
~12344371
~12344371
~6341077
00,0000

101



JOB NO. 1012

WIDTH TOL.
0.050

C
61048

T(TE)
Oe

FPIMAX)
45000,

WEB xXwiu)
1 24460
2 Oe
3 -19610

BOX BEAM ANALYSIS
MODEL XV=-5A
VERTICAL TAlL
STATION 27,00
SECTION INPUT DATA
R(STG) RIPLATE) w/T
1000 14000 20,00
X0/C RIWEB) 2A(TE)
086000 1,000 Oe
2AlLE) DS(LE) T(LE)
273,00 384300 0,0200
FPI(MINI FS(MIN) QP (MAX)
-=30000, -45600. 500,
YW(V) XwWiL) Ywiv)
3.70 24460 ~3470
6659 O =659
S5¢77 -19.10 -5477

22 AUG 63

G/1€E6
34900

DSITE)
Oe

Tw
040400
060400
00320

102



JOB NOe 1012

ITEM X(S)
1 24,85
2 2152
3 1536
[ 3 9.20
3 3004
6 Oe
7 =3.18
8 =954
9 ~1%5490

10 =196010
11 =-19,10
12 =-1%,90
13 =9.54
16 =3,18
15 Oe
16 3.04
17 9420
18 15%5.3%6
19 21.5%2

20 24,895

Y{s)
3445
617
5.08
5.85
6eb]l
60346
6666
6082
6008
545%2
-5652
=608
652
-6066
-6¢346
-6ob]
-%5.,89%
5,08
=hel7
=3445

I1X0s

-o.
-0q
-0q
=0e
-o.
-0
-0e
-0
-0e
-0¢
—o.
-o.
-o.
—o.
-04
—0.
-o.
-0
-o.
=0,

—— e vy,

BOX BEAM ANALYSIS

MODEL

VE

XV=5A

TICAL TAIL

STATION

27,00

SECTION INPUT DATA

1YO0S
=04 -0
-0 =0e.
-0 =06
-0 -0
=0 ~0s
=0 =0
«0e -0
-0 =0
-0e =0
=0 =04
~0e -0
=0 e
-0, -0
-0 -0
-0, =0
-0, -0
-0 -0e
-00 -0
=04 =0e
-0 =0e

IXY0S X(P)

26060
21452
15636
9420
3604
O
~-3.18
-9¢54
=1590
-19.,10
-19,10
=15490
-9¢54
~3,.,18
(V1Y
3,04
9,20
15,36
2152
24460

YiP)
3,70
YR N4
508
5485
6eb]
6e59
6+66
6652
608
577
-5.77
-~6408
~6¢52
-6466
=659
=-6e4s1
=-5,85
-5.08
-4e17
=-3470

22 AUG 63

TiP) E/Z1E6
0,031 Oo
04031 Oe
06031 Oe
0,031 Oe
04031 Oe
04031 Oe
0.031 Oe
00031 Oe
04031 Oe
0.031 Oe
0.031 Oe
0031 O
0,031 O
0,031 Oe
0,031 Oe
0,031 Oe
0,031 Oe
0,031 Qs
0031 Oe
04031 Oe

103



JOB NO. 1012

SX
-1812.

IXINA)
T488959E 01

IX(NA)F
T¢88959E 01

AP(EFF)
1¢36132E 00

SY
-0

NOes ITe
2

IYINA)
5082907E 02

IYINA)F
5¢82907E 02

APIFULL)
20472265E 00

THETA X
(RADIANS)
2424808BE-06

SeColX)
-1e79763E 00

NET WEB AND

wEB
CELL
wWEB
CELL
wEB
CELL

WWNN - -

BOX BEAM ANALYSIS

MODEL

XV-=5A

VERTICAL TAIL

STATION

27,00

CONDITION AF-10

MXX
-111100,

QXP(N)
0,00000

IXY{NA)
=Te4bh628E 00

IXY(NA)F
~Te44628E 00

A(TRUE)
6¢34913E 00

THETA Y
(RADIANS)
=0e

SeCelX/C)
5¢70761E~01

MYY
=0

QYP(N)
Oe

XBAR
2¢27927E 00

XBARF
2¢27927E 0O

2A(CELLS)
1.28821€ 03

THETA T
(RADIANS)
4e25142E-05

SeCelY)
De

INTERNAL CELL SHEAR FLOWS

o e o a— i .

90e1642
90,1642
-81,0033
17141675
~T47436
23,4287

22 AUG 63

61600,

YBAR
2+61688€ 00

YBAFRF
2061688E 00

104



JOB NOe 1012

=

m

D ==
-t
m
: 4

wEB

wEB

wEs

WEB

Ll T -~
S OOVBNONVRIEWUNEW CUOUBNENVEWN

WP(EFF)

15578
4oeb67T13
642174
661967
406154

3.1130
4eT712
603684
447951
146075

BOX BEAM ANALYSIS

CONDITION

FLP)

1929,07
2536425
3708.30
4682,96
5361455

5560458
'5602,00
5290607
4555418
4060448

~12209+59
-12569,02
-13094,82
-13177.66
~13021,69

-12713.16
-11812,68
-10616,13
-9222019
=8506,07

XV=5A

VERTICAL TAIL
srA?1ou

27.00
AF-10
F(S)

1581.,10
2536425
3708430
4682.96
5361455

5208411
5602.00
5290.07
4555.,18
3708,01

-11857.12
~12589.,02
-13094,82
-13177.66
-12669+22

-12713.16
~11812,68
-10616413
-9222.19
~8147.10

22 AUG 63

QP(NETY)
90,1642
8344452
771053
65,4508
50,7813
3844441
11944475
T1e4499
5749907
40,9584
2946693
1546853

15,6853
49.5277
4945277
4945277
4945277
14449909
63,9876
63,9876
63,9876
6349876
63,9876
9041642
040000

108




JOB NOe 1012

SX
~390".

IXINA)Y
7.88959E Q1

IXINAIF
T.88959E 01}

AP(EFF)
136132€ 00

sy
=0

ITe
2

NO e«

IYI{NA)
5¢82907€E 02

IYINA)F
5¢82907€ 02

APLFULL)
2472265E 00

THETA X

{RADIANS)
4.,83858E-06

SeCelX)
~1¢79763E 00

NET WEB AND

wEB
CELL
wEB
CELL
wEe
CELL

BOX BEAM ANALYSIS
MODEL XV-5A
VERTICAL TAJL

STATION 27.00

CONDITION LG=4

MXX
~=184500,

AXPIN)
0.,00000

IXY{NA)
~Te44628E 00

IXY(NAIF
—T+44628BE 00

A(TRUE)
6¢34913E 00

THETA Y
{RADIANS)
-0

SeCeiX/C)
570761E-01

MYY
=0

QYP(N)
Oe

XBAR
2027927€ 00

XBARF
2427927E 00

2A(CELLS)
1.,28821E 03

THETA T
(RADIANS)
2027755€E-06

SeColY)
Oe

INTERNAL CELL SHEAR FLOWS

WWIIN =

8869242
88,9242
~16169219
25048461
~73,8503
-9.9508

22 AUG 67

3300.

YBAR
2461688 00

YBARF
2461688 00

106



JOB NOes 1012

1TEM WPIEFF)
wWEB 1
1 1¢5578
2 4e6713
3 602174
& 601967
-] 406154
wEB 2
6 3.1130
7 beTT12
8 603684
9 4e7951
10 106075
WEB 3
11 Oe
12 Oe
13 Oe
14 Oe
18 0,
WEB 2
16 O
17 Oe
18 O
19 0,
20 Oe
wWEB 1

BOX BEAM ANALYSIS

XV-5A
VERTICAL TAIL
STATION

27,00

CONDITION LG-4

FIP)

3203,55
421186
6158424
7776084
8903475

92344627
9303405
8785004
71564463
6743,10

=-20276405
~20906415
=-2174646612
~21883,69
-21624468

-21112432
~19616,92
~17629+84
-15314,98
-141224,42

FIS)

2625469
4211686
6158424
777684
8903.75

8648,93
93034,05
8785064
7564463
6157.76

-19690.71
-20906415
=21T746412
-21883,69
=-21039.35

-21i12.32
=-19616+92
-17629.84
-15314.98
-13529.61

22 AUG 63

QPINET)
B8e¢9262
The627
608172
35,7330
461596
—-2243938
139.5281
3662222
72536
~2944053
-53,7030
-83,8010

-8348010
~-=10.9614
-10496146
-1049614
~1069614
19445058
32,5838
3245838
32,5838
32.5838
32+5838
88,9242
00,0000
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JOB NO. 1012

WIDTH TOL e
0,050

C
53464

T(TE)
O

FPIMAX)
45000.

WEB XwW(u)
1 22074
2 Oe
3 =17e64

SECTION INPUT DATA

RISTG)
1000

X0/C
0,6000

2A(LE)
177.00

FP(MIN)
~-30000,

Ywiuy
3432
5692
4e98

OX BEAM ANALYSIS
MODEL XV-5A
VERTICAL TalL

STATION %0460

R{PLATE)
1,000

RIWEB)
1000

DS(LE)
29000

FS(MIN)
-45600.

XW(L)

22474
Oe

17464

w/Y
20400

2A(TE)
Oe

T(LE)
060200

QP (MAX)
500.

Ywie)
-3432
"5.92
-4 498

22 AUG 63

G/ 1€E6
34900

DS(TE)
Oe

W
0,0400
0,0400
0.0320



JOB NOo 1012

ITEM X(£)
1 234,00
2 19490
3 14.22
4 8454
5 2486
6 Oo
T =294
8 =8,82
9 =164,70

10 =17.64
11 =17.64
12 =~14,70
13 -8,82
16 =2,94
18 Oe

16 2486
17 8654
ly 14,22
19 19,90
20 23,00

Yis)
3407
3677
4¢59
527
575
5667
5098
5485
535
beo73
-4o73
=-5435
-5.85
-5498
-5¢67
~5475
-5627
-4 059
=3477
«3407

IX0S
-0
-0.\
-04
-Qe
=0
~-0e
-o.
-0
-0a
-0.
-o.
-0..
-0e
—O‘
~0e
-o'
-o.
_o’
-0
-0e

BOX BEAM ANALYSIS

MODEL

xXv-=5

A

VERTICAL TAIL
STATION &

0460

SECTION INPUT DATA

1YO0S
=0
-0
=0
=0
-0
=0
-0
=0e
-0
-o.
-0
0 IS
-0
_0.
-0
-o.
-0e
-o‘
=0
=0

IXYO0S
~0e
=04
-0
=0
-o.
-0
-0
~0e
~0e
-0.
-0
=0
=0e
=04
-0
-0
=0.
-0
=0
-0

xX(pP)
2274
1990
14022
Be54
2086
O
-2e94
-8,82
-14,470
=17.64
17464
-14.70
-8,82
-2e94
O
2086
8656
14622
19.90
22474

Y(P)
332
3077
4e59
527
575
5092
5098
585
5435
4498
4498
=535
-5485
=598
-5e92
-5 75
=527
~h4¢59
=377
~3432

22 AUG 63

T(P) E/1E6
0,031 Oe
04031 O
06031 Oe
04031 Oe
06,031 Oe
06031 Oe
04031 O
0,031 O
04031 Oe
06031 Os
0,031 O
0,031 Oa
0031 Oe
0,031 Oe
0,031 O
0,031 Oe
0.031 Oe
0,031 Qe
0.031 Oe
0,031 O

109



JOB NOe 1012

SX
-1609.

IXINA)
6.15188F 01

IX{NA)F
6¢15188F 01

APLEF®)
1.25819E 00

SY
-0

ITe
2

NO+«

IY(NA)
4e¢84259E 02

IYINA)F
4eB4259E 02

AP (FULL)
2¢51637€ 00

THETA X
(RADIANS)
2¢22612E-06

SeCeX)
-1445063E 00

NET WEB AND

wEs
CELL
wEB
CELL
WwESB
CELL

BOX BEAM ANALYSIS

MODEL

XV=~5A

VERTICAL TAIL

STATION

40460

CONDITION AF-10

MX X
-79600.

QXPIN)
-0+00000

IXY(NA)
-5410085€ 00

IXY{NA)F
«5410085E 00

Al TRUE)
582229€ 00

THETA Y
{RADIANS)
Oe

SeCe(X/C)
5672956E~01

MYY
-0

QYP(N)
~0e

XBAR
2¢09606E 00

XBARF
2409606E 00

2AICELLS)
1e01774€ 03

THETA T
(RADIANS)
4433959E-0°5

SeCelY)
=0

INTERNAL CELL SHEAR FLOWS

WW NN =

85,8066
85,8066
~80.4876
16642943
=-8e¢7312
19,8450

22 AUG 63

T
45500

YBAR
2e24549E 00

YBARF
2¢24549E 00



JOB NO. 1012 BOX BEAM ANALYSIS
MODEL XV~-5A
VERTICAL TAlL
STATION 40460

CONDITION AF-10

ITEM WP(EFF) F(P) F(S)
WEB 1
1 le377 1673,15 1352,94
2 443072 2217.18 2217.18
3 547297 3201463 3201.63
L3 57104 4004,78 ©004.78
5 44,2826 45408492 4548492
wWEB 2
6 209028 4730607 4406430
7 404110 4767666 476766
8 508913 519,10 4519,.,10
9 Geb322 3791637 3791,37
10 1.6816 3272409 2948.33
WEB 3
11 Qo -9626455 -9302,78
12 O, ~10065461 =10065,61
13 Oe =-10632,92 «-10632692
14 O, =10721,07 -10721.07
15 Oe ~10603,26 =10279.50
wWEB 2
1é Oe =10344 409 -10344,09
17 Oe -96444.98 -9644,98
18 Oe -84686487 -8686.87
19 Oe ~T7547e¢45 ~754T645
20 O -6925.94 ~6598464

WEB 1

bt M - o o~

22 AUG 63

QP (NET)
8568066
7847893
T2e4624
6069699
4606419
3445956
1150832
6543290
521996
35,5183
2447015
11,1138

11,1138
44640212
44,0212
4440212
46,0212
140,0180
5965304
5965304
595304
5945304
5945304
8548066
-0,0000



JOB ND, 1012

SX
~-2900,

IX(NA)
6415188E€ 01

IXINAIF
615188E 01

APLEFF)
125819€E 00

SY
-0Oe

ITe
2

NO.

IYINA)
4484259E 02

IYI(NA)F
4484259E 02

AP (FULL)
2451637 00

THETA X
(RADIANS)
4401228E-06

SeCelX)
-1665063€ 00

NET WEB AND

wEB
CELL
wWEB
CELL
WEB
CELL

BOX BEAM ANALYSIS

MODEL

XV=5A

VERTICAL TAIL

STATION

40460

CONDITION LG-4

MXX
~144100,

QXP(N)
-0,00000

IXY(NA)
-5410085E 00

IXY{NA)F
-5,10085€E 0O

A(TRUE)
5482229€E 00

THETA Y
(RADIANS)
Oe

SeCoiX/C)
S5¢72956E-01

MYY
-0

QYP(N)
-0

XBAR
2+09606€E 00

XBARF
209606E 00

2A(CELLS)
1,01774E 03

THETA T
{RADIANS)
150693E-05

SeCelY)
-0,

INTERNAL CELL SHEAR FLOWS

WDWANN

dTe4871
87,4871
=13745457
225,0328
-5244781
-2.1805

22 AUG 63

T
15800,

YBAR
2424549€ 00

YBARF
2024549E 00



BOX BEAM ANALYSIS
MODEL XV=5A
VERTICAL TAlIL

STATION 40460

JOB NO. 1012

CONDITION LG-4

ITEM WP (EFF) F(P) FLS)
wWEB 1
1 le4377 3028,91 2449,22
2 603072 4013,76 401376
3 57297 579%¢92 5795.92
o 57104 T7249.86 T249486
-] 4e2826 8234492 8234492
wEB 2
6 249028 8562485 797674
7 hetllO 8630491 8630491
8 58913 8180,93 8180,93
9 heb322 6863452 6863,52
10 le4816 5923448 5337.37
WwEB 3
11 Oe =17426495 -16840.84
12 Qo -18221.78 ~16221.78
13 Ce -19248,79 ~19248,79
14 Oe -194084,36 -19408.36
15 Oe ~19195,09 =-18608.,99
wWEB 2
16 Qe -1872%,92 -18725.92
17 Oe =17460433 -176460633
18 [+ 1Y =-15725.86 =15725.86
19 O -13663,17 -13663.17
20 O -12538,0% =11945%5.,52
WEB 1

o ——— g oy

22 AUG 63

QP (NET)
87,4871
T4 48393
6344359
H2eT224
168981
-4 48138
132,7319
4340569
193929
-1006728
-30,1687
~5446586

-54 46586
L 46525
446525
4¢6525
406525

1776735

4041278
4001278
4041278
4001278
4061278
8766871
-~0,0000

113



JOB NOe 1012

WIDTH TOL.
06050

C
49,16

T(TE)
Oe

FP{MAX)
45000,

WEB

2 O,

3 -16414

Xwtu)
1 20,80

BOX BEAM ANALYSIS
MODEL XVv~=5A
VERTICAL TAIL

STATION 54,20

SECTION INPUT DATA

RISTG) RIPLATE)
1,000 14000
xX0/C RIWEB)

0.,6000 1,000

2A(LE) DSILE)

143,00 27,000

FPIMIN) FSIMIN)

-30000, =45600,

Yw(U) XWiL)
2097 20,80
Se28 Oe
LYY 0] -16414

w/vy
20,00

Z2A(TE)
Oe

T(LE)
0.0310

QP (MAX)
500,

YW({L)
-2497
-5e28
-4 ¢40

22 AUG 63

G/1E6
3900

DSITE)
Oe

Tw
060400
060400
00320



JOB NOe 1012

ITEM

——
N=Q OXINOCOWVEWN -

13

[ e e
OV NO VS

XtS)
21405
18,20
13.00

780

2060

Oe
-2069
~8,07

=13¢45
~16e14
~-16e¢l4
=13465
-8407
~2e69

Qe

2060

780
13,00
18420
21005

Yis)
2672
3435
4008
o669
513
503
5433
5620
Lol
4el15
-l elb
-bhoT4
=520
~5433
-5403
-5413
-l o069
-&008
=-3435
-2e72

AlLS)
0609

Oe 46

I1X0S
-0
=0
~0e
=0
~0e
-=0e
-0
=0
~0e
-0e
=0
-0
=0e
-0
-0
-04
-0
-0
-0e
=0e

BOX BEAM ANALYSIS

MODEL XV-=5A
VERTICAL TAIL
STATION 54420

SECTION INPUT DATA

1YO0S
-0
-0
=0
=0
-0e
-0
-0e
-0.
-0
-0Oe
-0
=0
=0
=0
-0
-0
-o.
-0
-0
-0

—— e gt .,

1XY0S X{(P)
-0 20480
-0 1820
-0 13,00
=Qe 7480
=0 2060
-0 Oe
-0e ~2669
-0e -8407
-0 =13445
=-0e -16e14
-0 -16e14
=0 =13645
=-0e -8607
=-0e -2e69
=0 2460
-0 T.80
=0 13,00
-0e 18,20
=0 2080

Y(P)
297
3635
4008
4069
5613
5428
S5e¢33
5620
GoTb
4e&O
~he&0
~lboTh
-5¢20
~-5033
-5028
5413

~4408
‘3.35
-2.97

22 AUG 63

T(P)
06031
0,031
04,031
0031
0.03]
06031
0031
06031
00031
06031
06031
0031
0031
04031
04031
04031
04031
0,031
00031
0,031

1156



JOB NO. 10)2

SX
-1403,

IX{NA)
4+50691€ 01

IXINAIF
4¢50691E 01

AP LEFF)
1.15073E 00

sy
~0e

ITe
2

NOe
IYI(NA)
3406472E 02

IYINA)F
306472E 02

AP(FULL)

2030145E 00

THETA X
(RADIANS)
4052632E-06

SeColX)

=2¢59914E€E 00

NET WEB AND
wEB
CELL
WEB
CELL
wEB
CELL

BOX
MODEL

BEAM ANALYSIS
Xv=5A

VERTICAL TAIL

STATION

54420

CONDITION AF-10

MX X
~53300,

OXP(N)
=0,00000

IXYINA)
4+89785E 00

IXYINA)F
4«89785€ 00

A{TRUE)
5¢53005E 00

THETA Y
(RADIANS)
O

SeCelX/C)
5¢47T129€-01

MYY
=0

QYP(N)
-0,

XBAR
20493598E-01

XBARF
20¢93598E~0]

2A(CELLS)
8427116E 02

THETA T
(RADIANS)
3¢83544E~05

SeCelY)

=0e

INTERNAL CELL SHEAR FLOWS

WONN =

68,4846
6846846
-82,0372
150.5219
~1942990
21,3640

22 AUG 63

T
30900,

YBAR
2405533€ 00

YBARF
2+05533E 00

116



JOB NOe. 1012 BOX BEAM ANALYSIS
MODEL XV-=5A
VERTICAL TAIL
STATION 54420

CONDITION AF~-10

ITEM WP IEFF) FLP) F(S)
WEB 1
1 163138 695435 394 444
2 309393 1194475 1194,75
3 502433 2158,02 2158,02
[ 52271 2979.14 2979414
5 349115 3598485 3598,45
WEB 2
6 206474 3825,78 3529,61
7 440360 3935,94 3935,94
8 543906 3883.79 3883.79
9 4400555 3440469 3440469
10 143557 30868,83 2792466
WEB 3
11 Oe ~7336441 =~70404 24
12 Qe =7790410 =-7790414
13 Qe -8436495 -8436495
) N Oe ~-8692+82 ~-8692,82
15 Oe -8684¢52 ~83884 34
wEB 2
16 O ~-8556404 -85%6404
17 O -81334,23 -8133,4,23
18 [+ 28 -75094,02 -7509,02
19 Oe =-6T42e65 -6T742465
20 O, -634]1,4,69 -6050426
WEB 1

& o—0 - —— - e —

22 AUG 63

QP{(NET)
6844846
6646916
6244597
5342293
4045247
2942638
11143011
60,1095
4741309
3040480
18e4436
240650

2¢065%0
3444957
3444957
34 44957
3444957
136¢5071
5444698
S444698
S4e4b698
544698
5404698
6846846
~-040000



JOB NOe 1012

SX

IX(NA)
4450691F 01

IX{NA)F
4¢50691E 01

APLEFF)
1.15073E OO

SY
-0

NOe ITe

2

IYI{NA)
3,06472€ 02

IY{NA)F
34064T72E 02

AP (FULL)
2¢30145E 00

THETA X
[(RADIANS)
6435556E-06

SeCs(X)

-2659914E 00

NET WEB AND

wEB
CELL
wEB
CELL
wEB
CELL

BOX BEAM ANALYSIS

MODEL

XV~5A

VERTICAL TAIL

STATION

54420

CONDITION LG-4

MXX
-114200,

QXPIN"
=0400000

IXY(NA)
4+.89785E 00

IXY(NA)F
4.89785E 00

A(TRUE)
5453005 00

THETA Y
{RADIANS)
Oe

SeCelX/C)
5¢47129E~-01

MYY
-0

QYPI(N)
-0

XBAR
2¢93598E~01

XBARF
2¢9359BE~01

2A(CELLS)
8,27116E 02

THETA T
{RADIANS)
3433895E-05

SeColY)
=0

INTERNAL CELL SHEAR FLOWS

WA NN -

7646235
7646235
=112¢3459
18849694
-34,1508
1406668

22 AUG 63

26900,

YBAR
2405533 00

YBARF
2.05533g 00



JOB NO. 1012 BOX BEAM ANALYSIS
MODEL XV=5A
VERTICAL TAIL

STATION 54,420

CONDITION LG-4

ITEW~ WP LEFF) FLtpP) FI(S)
WEB 1
1 le3138 1489484 B45412
2 349393 2559.86 2559.86
3 562433 4623476 46234176
4 562271 6383,06 6383.06
5 349115 7710485 7710.85
WEB 2
6 246474 8197.07 71562449
Y | 440360 8433,10 8433,10
8 543906 8321437 8321.37
9 440555 7371499 7371499
10 143557 6618,09 5983,52
wWEB 3
11 Qe -157184,92 -15084,35
12 O -16691406 -16691.06
13 Oe -18076492 -18076492
14 Qe ~18625414 -1862%5.14
15 Qe -18607,35 -17972,.,78
wWEB 2
16 Qe -18332,08 -18332.08
17 Oe ~17426417 -17426417
18 Oe ~-16088+74 -16088.74
19 O ~14446,73 -14446,73
20 Qe -135874.65 -12963,21
wWEB 1

22 AUG 63

QPINET)
7646235
74,1059
6841637
5542029
373640
2145522
133,8981
620183
4347947
198080
3,5139
-19,4840

-194,4840
2640531
2640531
2640531
2640531

16942907
5649448
5669448
5669448
56¢9448
569448
71646235
-040000

119




JOB NOe 1012

WIDTH TOLe
04050

C
44430

T(TE)
—_ 0.
FP(MAX)
45000,

WEE Xwiu)
1 18,78
2 O
3 ~14458

BOX SEAM ANALYSIS

MODEL XV=-5A
VERTICAL TAIL
STATION 67,80
SECTION [INPUT DATA
R(STG}) R(PLATE)
1,000 1000
X0/C R(WEB)
00,6000 14000
2A(LE) DS{LE)
113,00 246000
FP(MIN) FS(MIN)
~30000, -45600,
YW(U) XwWiL)
257 18,78
3485 ~14458

wW/T1
20,00

2ALTE)
0.

TILE)
000310

QP ({MAX)
500,

Ywit)
=257
-4 460
=3485

22 AUG 63

G/ 1E6
34900

DSITE)
0,

W
00,0400
00,0400
0.0320

120



JoB

1TEM

VONEFVEWN-

NOe 1012

X{(S)
19,00
16443
11673

7403

2033

Ose
2043
~Te29

-12.15
-14+58
=-16,58
-12.15
~Te29
~2e43

Oe

26033

703
1173
16e43
19,00

Y(s)
2632
2095
3458
410
Gol8
4635
GebD
4653
Gelu
3460
=3460
—boll
~4653
~4eb65
-4635
-4 e48
-4,10
=358
-2¢95
~-2e32

I1X0S

-0
-0
-0
-0
-o.
-0
=0
=0
-0
=-0e
-0
_0.
-0
-0
-0e
-0
-0
-Ue
_0.
=04

BOX BEAM ANALYSIS

MODEL XV-=5A

VERTICAL TAIL
STATION 67.80
SECTION INPUT DATA

1Y0S IXYOS XiP)
-0 -0 18478
-0 -0 16443
~0e =0 11473
~0e -0 703
-0 -0 2433
-0 ~0e O
=0 -0 =243
~0e -Qe =729
-0 ~0e -12s15
=0 -0 -14+58
-0 =0e -14.58
-0 =0e ~12415
-0 -0 -Te29
=0e -0e ~2e43
-0 =0 O.
-0 ~Qe 2433
-0 =0 7003
~Ne =0e 11673
-0 ~0e 16643
-0e ~0e 18478

Y{p)
257
2695
3458
4elD
Ge48
Lo 60
4465
GebH3
Hell
3485
~348%
~4elu
-4e53
~hebbH
~4060
~4ets B
-4e10
=358
~2e95
297

22 AUG 63

T(P) F/1E6
0,031 Oe
0,031 Oe
Oe031 Oe
0.0131 Oe
0.031 O
0.031 00
0031 Oe
0031 Oe
060131 Oe
Oe011 Oe
Oe031 Oe
00131 Os
0607131 Qe
00731 Os
0e031 Oe
0031 Oe
0,031 Do
0031 O
0,031 Oe
0,031 Oe

121



JOB NOe

1012

513
-1222,

IXINA)
3432853E 01

IXINA)F
3,32853€ 01

APLEFF)
1,0389%€ 00

SY
-0

ITe
2

NO o

IYINA)
2¢39140E 02

IYINA)F
2439140€ 02

AP(FULL)
2407790€E 0O

THETA X
(RADIANS)
5¢16260E-06

SeCelX)
~2¢35818E 00

NET WEB AND

wEB
CELL
wEB
CELL
wEB
CELL

BOX BEAM ANALYSIS

MODEL

XV=5A

VERTICAL TAIL

STATION

67,80

CONDITION AF-10

MXX
-33600.

QXP(N)
000000

IXY(NA)
3,91984E 00

IXY(NL)F
3.91984F 00

A{TRUE)
509190F 00

THETA Y
(RADJIANS)
Oe

SeCoelX/C}
S5¢46768E~-01

MYY
-0

QYP(N)
-0e

XBAR
1:79449€-01

XBARF
1e79449E-01

2A(CELLS)
6652771€ 02

THETA T
(RADIANS)
4490875E-05

SeCoelY)
=Je

INTERNAL CELL SHEAR FLOWS

W NN =

728241
T2.8241
-8345967
156,4208
-18,0381
2542748

22 AUG 63

27400,

YBAR
1469431€E 00

YBARF
1469431€ 00
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BOX BEAM ANALYSIS
MODEL XV-5aA
VERTICAL TAIL

STAV JON 67,80

JOB NO. 1012

CONDITION AF-10

ITEM WP IEFF) Fi{P) F(S)
wWEB 1
1 141903 577631 320.81
2 345613 1000,61 1000,61
3 heT7354 171571 1715471
o 407220 231956 2319456
5 3¢%5242 2781,81 2781.81
wEB 2
6 203818 2941,81 2688.96
7 346460 3032467 3032.67
8 44,8686 2991,87 2991.87
9 346614 2677499 2677.99
10 102236 2624497 2172612
WEB 3
11 Oe =-5362,87 =-5110,02
12 Oe¢ =5696046 -5696+46
13 O -6171.48 -6171.48
14 Oe ~6373442 -6373442
15 Oe -6363.14 -6110e629
WEB 2
16 Oe -6280040 -6280.40
17 Oe -5973,98 -5973,.98
18 Oe =5525497 -5525497
19 O -49664670 =4966670
20 O ~4621632 ~6372.12
WEB 1

e e cema

22 AUG 63

QP (NET)
7208241
70,8806
6604841
5763267
4409799
3441357
11767324
6406480
5241646
3567429
2404940

Te2367

Te2367
39,7598
39,7598
39,7598
397598

14244279
5868312
5848312
5808312
5848312
5808312
7248241

0,0000
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JOB NOe 1012

SX
-1053,

IX(NA)
3432853k 01

IXINA)F
3432853E 01

AP(EFF)
1.03895E 00

SY
-0e

ITe
2

NO o

IY(NA)
2¢39140E 02

IY(NA)F
2e39140E 02

AP (FULL)
2e¢07790E 00

THETA X
(RADIANS)
4elb4B62F-06

SeCealX)
-2e¢35818E 00

NET WEB AND

WEB
CELL
wEB
CELL
wEB
CELL

BOX BEAM ANALYSIS

MODEL

XV-5A

VERTICAL TAIL

STATION

67480

CONDITION LG-4

MX X
-98900,

QXPI(N)
0400000

IXY(NA)
3.91984E 00

IXY(NA)F
3.91984E 00

A(TRUE)
509190 00

THETA Y
(RADIANS)
Oe

SeCelX/C)
5¢46768E-01

MYY
-0

QYP(N)
~O's

XBAR
le79449E-01

XBARF
le79449E-01

2A(CELLS)
6652771E 02

THETA T
(RADIANS)
6¢43154E-05

SeCalY)
=-0e

INTERNAL CELL SHEAR FLOWS

W oW NN e

8142025
8142025
~T4 46964
15548989
-849993
3663460

22 AUG 63

35900,

YBAR
1e69431E 00

YBARF
1+69431E 00
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JOB NOe 1012 BOX BEAM ANALYSIS
MODEL XV-5A
VERTICAL TAIL

STATION 67480

CONDITION LG=&

ITEM WP (EFF) F(P) F(S)
WEB 1
1 1¢1903 1699429 94430
2 3¢5613 2945424 2945424
3 4eT7354 5050611 5050611
L3 647220 6827452 6827452
5 345262 8188414 8188.14
wEB 2
6 203818 8659,08 7914482
7 346460 8926451 892651
8 bLo8686 8806443 8806+43
9 36616 7882054 7882.54
10 142236 7137078 6393452
WEB 3
11 Oe -15785435 -15041.09
12 O -16767.27 ~16767+27
13 Oe -18165446 ~-18165046
14 Oe -18759,.,87 ~18759.,87
1% O ~18729+59 -17985433
wEB 2
16 Do ~18486,05 -~18486.,05
17 Oe -17584413 =17584,13
18 Oe ~16265442 -1626%042
19 O ~14619¢24 =14619+24
20 Oe =13602.64 =-12869412
WEB 1

22 AUG 63

QP {(NET)
8142025
7945278
757393
67,8684
57,2091
47,8647
12245611
7608181
6640612
5169104
42,2173
2Te3467

273467
553720
553720
5563720
5543720
143,8413
69¢1448
659416448
69.1448
691448
6961448
8162025
0,0000
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DHCOLEZ | p922/ |BS'|+|0095h S46L/ €81+ C0S2p | [P0S) |03Y 9
22/ 4 €C882 | £962/ | BS1+0095p | £Lbs7 d.:moaﬁv 2805/ | 2'PS
8671400955 | 926// | SY')+ ©095h | 6092/ |1S'I+| cesr4 | 1847/ | 9'0p
£77 4|00955 | 0555/ | W1 4{C09Sp | 6501z | 1'1+| cosrb | 16961 |00z
Ly'I+Hoobes | /578 | 28'+| 0095H | L9/S2 | 18°+|00OS2y | 05552 |0b's)
SW| 4 % lsw| A ’f SHW| 2y s
avds 2¥3 2VdS 2zL003) 2¥ds Loz
p-97 a0 I¥2:LIAD
ALIIYS SO SPIDIVW S¥D FHES  FO  ASVivpnc

XIZ2I708YLS YD/t 27/
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VERTICAC STABILIZER

SEAQr SHEAR AiALFS/LS,

[BOT SEPIR

CriricAac g = 90 #lw @ US.STA. 27.00, zowd, AF-/0
, 032 1075 -T6 wWen
As = ,053 (.7<.7%.040 Avces)

As _ _.o532
bt = 7x.04 17

Attow. g = .76 X é90 = 5/6 L.
(Per, Boaiwe DESIGA) MAIUAC , P /5622 09)
M. S, [FIGH

CENNTER SPIR

Cri7ICAL Z = 485 #fow., @ V,S.5TA. 13.4, comd. LG-¢-

. OO0 70725 -76 wWea

As = /14 (70,88 <.040 £ ,70x.75 ©.040 Avotes )
As . _HE
LE idaa =

Accow. y =, 94 x 20 = 8’64—#/4.
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VER77c9¢ STR8/C72R
_FEAR SPAR

Cer7cac F = /119 o C VS STHR. /T2 , Coard, AF-/0

OFO TJ075 -7 WEes

As = .o55 ( ,70x, 75,08 AMGes)

As . Loss _ S
b ¥ 6.7 ,04

Aeccosy. ﬁ = .76 920> 699 ..

M, S, H/IGH
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SUBJECT.: MODEL: . N —
SECTION. VERTICAL STABILIZER PAGE. ; —
ENGINEER . REPORT.
CHECKER:. DATE:

. ol

Pivor Frrriveg  (owés. 143 7T oo8)

21970 € CoMdD, AF-6
A - [E@F- P-—l )

£ LD ciasiis P18

¢ AFT
SLosiNG Ri8

]
MATL | 707S -T RoieLed Bar

Fen (£) = 17005 psi
\. 3 Fen (T) = 70000
\/ F‘r (¢) = Ceovo
Fey(T) = Cooao
’?4:.5 Fsu - 405>

Fsye = 128005 (%bp=2)

2-206-A 2.62 128




VERTICAL STRABNLIZES

Pwvor Frrrms (ows, /437 ocog)

THE  DE721Burian] oM PIvor c.oAd TO THE
Fwd £ Arr RBIB FLAVGES AD CEITETZ SPAR /5
REDUVNDAIIT ., THE FOLLONIILIG DISrirB80 7704) WAS
DETERMH/IIED BY A LEDUVIDAIT AIALHsTIS oF
THE  SIRUvErv/RE ABove VS, srA 72.05!

Epg = 1530#
Res = 1200 ™

E,qz = Jo}90 *

AIAS /38 sceew ('h° o)

Actow). DBL SHEAR. = 37200 .

= 37309 _,
HsSo = _Z‘q—,a f-JTO—

.28 , .46 21970
B M. (5 4= +.03)81°

= 3130 “*
30o0x ,25
Fo = 1.7 Feu ~ 1L 7x1b0oo0

~ 272000 psi

M.S = 212000 _4 _ 4,
25520 > / L.-g.l'
TIA7 0 - ,
'(l'_ ‘7_&.274.5 79005 ‘s.
M.§, = 12300 0 [~ 4,56

12



VERTICAL STREILIZER

Prvor Fr7rr/dé

CENTER _SPAR LEG

A7rrAcHMedT 70 SPAZ AP .

18 BC & s DBL SHEAR & @ CXG st
DBL SHEAR

7o7AL Atcow, Loao = Z (18x 556 + 9x1/00) = ¢1200M

M.Sx &izeo _y .
sras ~/ =1l

—

A= ,509 I = 070l

par. 86— P—Rl
e | i 3 —-I LOoAD 1S TRANSFERED 70 SPAR
— .;iq",t\_ oA J‘F Ry 4 fcs5 £ 2 cxé
56
Laab;? A5 PB-B ‘%“‘ 15200 = “?OO#_
LINE _} ) l
.2-0‘—"‘ L.—
B.M. = [1€00 (.56-.29) = 3|40 "#*
£ «-11800 _ 3)50x.3)
< 1 509 0701

= —23200 -36300 ~ 60000 psi

Fc., = 6booo P!
Glbooo

R ——
6000 >

HOS\‘ -l "+,IO




VERTICAC _ STABILIZER

PioT L rrriads

AFT Ceasiwe L8 _LEeg

ATTACHMEDST 7O RIS FLAJIGE . (BEF. Dwe /#5T1015)

+ BB S, 5 BCS5 & 5 BIS AL 1) DBL IHEAR
Torae Accows Loap = 2 (5 <556 + F~592) = (6290 T

H‘S‘—’- /6270 -/ a -
10490 [~t.55 ’_55

A=.243 Y =.,269

FIa0D CRIPPLIAIG ALLOWIADLE BY
corvair meTiHop (R&FF comvarr
STRUCTVURES AMAJIUAC P 2.24) €
STRE&ss MEso * 20 ). Assvrre
Fey = Goo3d psi , TRANVERSS VALvE

Y A A A Rn  Fn

! 2/ .72 1.57 ! 7257 .log 69000 7520

z .65 .09 7. % .28 9 0988 lboooa 3Slo

3 .76 085 9.9% L2S 12 ,06¢lk $2000 33LoO

b . 2329 14390
- i Pcn 4,3 o

Fo. = Ta = =3¢ 62000 bs!

FlaoD AeeonABLE PeASTIC BENDING AOAMENT ASSUMIIG
Sk1) t€6S 2 § 3 QBE /N TENS/OA) .

LOAD +0 &E2& D = (dooo < J/x,72 = 7S520"

ARrREA oF SKIND) &GS = 243 - /212 =» ,I1d34
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VER T 1CAL STAB/ILICER

Plvor Fi17r/s)4

secr, ¢~ (cormr. ) !

TEADS/08) SreEss = 752°//34- 2= 54ooo }s: o K.

:I*

Acow, B.M. = 7520 (3L +'22 ) = 37¢c0

loab @ S&Ger, C-C |s REcI&VED BY 3 RIVETS

Accow = 2(55C + 2x5%9¢) = 3300 *
LoAp @ Secr, c-C = Iéwﬁ;;;” <lo4do = Fiso™
B.HM. = %350 (,73/1 ~.5¢) = |260°*

£ = 3350 o .

c 20— = 349400 b=

R « 3294%22 _ |, 555

62000
- /260 _
Rers 27¢ o -335

)ZC*EBHEI

M.S = [y -/=+ ,/2

132



SUBJECT: MODEL: —_
SECTION: VERTICAL STAB/KIZER FAGE: R
ENGINEER: REPORT:

CHECKER: DATE:

forit. STAB. AcTuaTor SvPrPoRr Firring (Pwe. /43 Tooé )

¥#
1500 1,.6° FuLL OA. PosiTioal
' L
5% Fuel vP MATL .| 70785 -T6
Posirion Pocced BAR
F¢“ (L) = 77000 F‘:
Al Feu (1) = 70000 ps/
-t Lva
2w
ArALYZED BY Méccou-h‘am:q
METHOD
2 A* .65 D=*.6875 t =.32
v
W/p = 13/egrs = |89
Ap = 65[ 4975 = . g¢5
D/é [ 8 -6?75./32\ - Z_‘s
2. Ay > (1L3-.0875).32 = .46
|1
j-r:;.é.»“i”g/ Ap, = 6875 <.32 = 22
..--F""'ffﬁ
= P"u = :47 x, 106‘77000 = /4’609 #

€ FROWT SPAR

(REF, Po, 7 FoR LOoAD)

Por = 77% .22 10000 [2000 *

/12000
7500

M S = -/ -+,

Go

R-308-A 202



Horm., STAB. Acrvarore SeP7r Fro.

Secr. A-A . :

—-—lrf ——

e , | O

- A= ,¢432
.L. I I =, K6 033/

}_ 1,92 X = ,304

Eccevrricrry = .304
B.M, = 7500 =, 304 = 2230 "*
“y = 2Soo_ . 2290 x.30%
Y432 .0.33/
= /7400 + 20400 = 3I%300 psi
I~ = .7% Fpe = 1755772000 & 57700 fsi (Accomwamee

STR&GsS FoR GLOSS AREA)

. ¢ = a aa C =7 =
M.Si= 24790 —[ =t 5/

A7TTACHHEIT 70 FLo7T SFPAR

ALLOW ABLE =

4 CX 6 AnuD 14 BO S RIVETS BeAL/IG oA
032 WEDR

4 X |46000.<,032 <./87
+ [ X559, < . P32 = [//300 s

M.s, = 1322 /oy 5/

7500 e



XL ProoerR

L OADIIG

rMAax,

Lowomic occores o) CoND, ALF-9 o2

AF 10 , WHICH ARE ABRUP 7 LRUOOER DEFLES -
T70A) COWDIT70)s g7 MACH Ao, 397 400
= 239 psf.

#

4.1 “-r—lz.l—-q‘

Torne e,

LorD = [935 #

UL 7, RUDDER MulGe Momeirrm = 3830 " #

" 6.29

2.6

17.4¢ ——i

V.g.sr&?l.fo
[
ArREA = 1260 ot
1935 ' o
AV. b‘ _1%63 - ’.533 Ps
Loapie @ UPR. D, uriy =
/1533 x/6.2 = 24.95 ﬁ/‘u.
LOAOIG @ Lwe. &D, W, =
cL. ¢

/533 24,22 = 37,2 "w,

Rer, Dwa. /143 7 os0

V.$.51TA, 9,90

f V.S.8TA, G.9>
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RPUDDE R

tﬁﬂég £oRls

c.p. 1s 22.15 " ABove (ower e&Do&

Ry = 30-'765;“135' - g/5 #

R, = /935 - 9/5 >~ J020%*

CABLE LOAD APPLIEY 7D TEI/08) LSGULATDR =

HNIGE Mot iows = T3 o pos

T/415 LOAD /s ASSuor1ed 70 HE LCENCTED Ar
L0 w/ELR ArGeE  FITT/AG .
SHEAR & BerlDiré _MortcrldT
372.2 %/
§ i ¥ | 24.25 ¥,
A S R
Y ]
lozo #* ; ' 41,5*
5 ] _
- 18} /7502 "7 Hax
(=] L |
= | |
.':. lef i
-r
P et , B. M.
w L |
ik 1
< Iot— !
2
o 0f
o
¥ L ; FHEA
T af
[ i JANCHEE ABOVE LB, M.
": 1o o o 40 : T3 Lo
o ! 1 t ! -! J|
\ 70 —9/S* B Kels 138




2uoberr
Beo/idag Auiae ¥sis —— MAX, B.M. @ V.5.574. 39. 2

OB MAG. SkIN (Crirm ricceo

88 "1"“33--f ‘
- ) 1" Fore € AFT or spAR.)
g 063
*‘i"/ 050

8%

.asof{'\L FLAVGE Area °
SK'U 2"-0(?0 ~ T"a.'i = 004",;

" T STRAP 176 < . 063 " Jl1ilo
DEPTH » 5
SPAR 2 x¥3x,050 = ,013

ANGLE 2 x93 <, 0850 = , 083

ToTAL A ~,3265

FLAGE Load = ’4/;-, = l%_“i:%:—’— = 34f0 %

1C(_ = 39%0/x205 = /2200 }psi

M.S, AMPLE *

¥ Loece Hire/w oF sorers RESULTS Freopry
DEs/IGA) BEING BASED o) STIFERIESS BEQuILs -
MHEDT  TO  prEVE]T Fiurrer |
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BUDOETR
SHERR __ANACESIS

CRITICAL S€cTron) @ LowarR &AJD,
AEscEcr 1ose Box.

7 = 3330 "% s = Jozo *

— £r
K D S |
54 || 2zA=92.4 Powe
)

L

2

2, = 3339/52.4 = 3¢ *[iu.

Fa = P w s = 220 T

1020 MAG Skrad

Fs = 3¢oz 2 | 800 bs/
M.S. AMPLE

032 7075-T¢ SPAR WeES

Fs % ZZ?/.031. = 7120ps/
M:S. AMPLE
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