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Section V 

CORE MAPS FOR OVERLAYS (9,0), (10,0), (14 , 0) , (15,0) , 
(16,0), (17,0), AND (18,0) 

Core maps for wing and empennage module overlays other than overlay 
(8,0) arc found in this section. A complete list of al l core maps presented 
in Sections III and Vare st.nronarized in Table 155 along with pertinent arr ay 
specifications and core map table reference numbers . Tables 156 through 237 
include core maps for overlays (9,0), (10,0), (14,0), (15,0) , (16,0) , (17, 0), 
and (18,0). 
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TABU; 155.    CROSS-REFERENCE LIST FOR ARRAY GORE HAPS 

Core Location 

Table FORTRAN Blank 

Array Name Overlay Size Ref. Common Ref. 

ACL 18 900 cr(i) 7121 196 
ACLT 18 66 CD(532) 4652 197 
ACVNfT 18 660 CT(1321) 8441 198 
AFD 8 6 T(411) 411 28 
CCDLI 15,16,17 150 CD(501) 4621 186 
CCI 14 300 CD (1651) 5771 171 
CCL 14 300 CD(51) 4171 171 
CCT 14 300 CD(351) 4471 171 
CCW 14,15,16,17 50 CD(1) 4121 170 
CD(1-40Ü) 18 2000 - 4121 217 
CFL1I 15,17 150 CD(951) 5071 187 
CFL2I 15,17 150 CD(1101) 5221 187 
CI0Y 14,15,16 150 T(501) 501 175 
CI0Y 17 150 CD(1401) 5521 175 
GO) (LETEI) 14 50 CD(1951) 6071 173 
CKD 15 50 CD(1951) 6071 188 
CLEI 14,17 150 CD(651) 4771 174 
CMII 15,16,17 150 CD(1251) 5371 185 
OJT 18 91 T(1541) 1541 202 
CTBI 17 150 CD(351) 4471 194 
CTBW 9,17,18 150 T(1541) 1541 193 
Cl'EI 14,17 150 CD(801) 4921 174 
D All 2060 - 2061 8 
D (array references) All 2060 - 2061 11 
D (variable reference list) All 2060 - 2061 12 
D (input data adjustment) 8 2060 - 2061 42 
DAF 8 500 T(1401) 1401 25 
DAILK 14 30 D(1765) 3825 164 
DC All 100 D(1401) 3461 10 
DC (array references) All 100 D(1401) 3461 14 
DDES 18 220 CD(661) 4781 221 
DÜIS 18 220 CD(441) 4561 220 
DDLC 18 220 CD(221) 4341 219 
DDRS 18 220 CD(881) 5001 221 
DURTR 18 330 Cr(1321) 8441 222 
DDUC 18 220 CD(1) 4121 219 
DJLPK 14 20 D(1745) 3805 163 
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TABLE 155.    CROSS-REFERENCE LIST FOR ARRAY CORE MAPS (CONT) 

Core Location 

Table FORTRAN Blank 

Array Name Overlay Size Ref. Comnon Ref. 

DFSP 14 25 D(1795) 3855 165 
DLE 8 23 D(1985) 4045 22 
DIE 14 30 D(1205) 4265 156 
DLEDK 14 50 D(1530) 3590 159 
DLED1 14 30 D(1500) 3560 158 
DSPDK 14 15 D(1730) 3790 162 
DSPL0 10,18 7 D(58) 2118 223 
DTC 8 22 D(2031) 4091 24 
Ul'h 8 23 D(2008) 4068 23 
Ult 14 45 D(1235) 3295 157 
UlHDl 14 30 D(1580) 3640 160 
Ul'EDZ 14 120 D(1610) 3670 161 
EL 18 15 T(1300) 1300 205 
ENQ 18 100 TW(601) 6821 200 
ENQC 18 24 TW(787) 7007 201 
ENX 18 60 TW(701) 6921 204 
IDAT 17 60 /FDATT/ -- 5 
I EL 18 165 TW(1) 6221 206 
IP All 80 /IPRINT/ -- • 7 
ND All 100 - 6121 9 
ND (array references) All 100 - 6121 13 
PT 9,18 100 T(901) 901 234 
S 9,18 200 T(1001) 1001 235 
SPAL 8 50 T(1001) 1001 21 
SPB 18 33 TC1232) 1232 207 
SPN 18 33 T(1265) 1265 208 
STRESS 18 1320 cr(i) 7121 203 
STRING 18 220 T(1676) 1676 213 
T (1 - 200) All 2060 - 1 34 
T (201 - 900) 9,10,17,18 2060 - 1 190 
T ((201 - 900) references) 9,10,17,18 2060 - 1 191 
TA 18 40 CD(401) 4521 216 
TAP 8 350 T(431) 431 29 
TCS 14 250 CD(1401) 5521 172 
TD 8 600 CD(1101) 5221 40 
TDC, metallic analysis 9,10 200 T(1341) 1341 224 
TDC, advanced composite analysis 18 200 T(1341) 1341 218 
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TABU-  155.    CROSS-REFERI-NCH LIST FOR ARRAY CORE MAPS  (CONT) 

Core Location 

Table FORTRAN Blank 
Array Name Overlay Size Ref. Conrnon Ref. 

TE 14 150 CD(1251) 5371 183 
TEIGJ 18 4 TW(783) 7003 199 
TF 18 40 T(2021) 2021 209 
TFRDK 8,14 60 T(1986) 1986 37 
TG 14,15,16,17 300 T(1001) 1001 166 
TGA 14,15,16,17 135 T(1851) 1851 167 
TC;J 8,16 200 T(1761) 1761 36 
TCR fLETEI) 14 100 T(1751) 1751 181 
TTJl CLEW) 14 100 T(1751) 1751 176 
TGR (TEWT, ItWTI) 14 100 T(1751) 1751 180 
ri,i;i) 14 25 TGR(51) 1801 176 
T0 9,10 40 T(920) 920 237 
T\{  (TBWDC) 8 16 T(1301) 1301 50 
TS 8 600 CD(1) 4121 41 
TSC 9,10,18 420 T(1541) 1541 225 
TSEC 9,10,18 300 CD(1501) 5621 226 
TSF 18 60 CD(441) 4561 215 
TSS (SFSCH, TSCH) 10 100 T(1961) 1961 227 
TSS (STRIB) 10 100 T(1961) 1961 228 
TSS (STWEB) 10 100 T(1961) 1961 229 
TSS (TB0PT, ATB0PT) 9,18 100 T(1961) 1961 236 
TST (LETEI) 14 50 T(1701) 1701 182 
TSF (LEW) 14 50 T(1701) 1701 177 
TST (TEWTI, TEDEV) 14 50 T(1701) 1701 179 
TST fWLETE) 14 50 T(1701) 1701 184 
IT (GE0MWJ 8 20 T(1317) 1317 45 
ri' (TBWDC, AB0XC) 8 20 T(1317) 1317 51 
1TED 14 40 TGR(51) 1801 178 
TVF 16 100 T(1961) 1961 192 
TVMf 15,16 250 CÜ(51) 4171 189 
TVS 8 400 CD(601) 4721 35 
TWG 14,15,16,17 40J T(1301) 1301 169 
TWT (1 - 330) 9,10,18 400 CD(1101) 5221 230 
TW (CSECW) 9,18 400 CD(1101) 5221 232 
TWT (DLPVT) 9,18 400 CD(1101) 5221 233 
TWT (WTPIN) 10,18 400 CD(1101) 5221 231 
TX 18 160 CD(1) 4121 211 
TXS 18 100 CD(161) 4281 212 
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TABLE 155. CROSS-RHFHRENCE LIST FOR ARRAY CORE MAPS (CONCL) 

Core Location 

Table FORTRAN Blank 
Array Name Overlay Size Ref. Connon Ref. 

TXY 8,14 500 T(801) 801 30 
V 18 660 CD(1321) 8441 198 
w(wi:ian) 18 30 (WEIGH1) -- 210 
w(wr.i(H2) 18 35 (WEI(H2) -- 214 
WCG 17 126 TW(701) 6921 195 
Wl) 8 200 T(l) 1 20 
XMISC All 100 Misc./ -- 6 
YC 8 150 T(201) 201 38 
YC 14,15,17 150 T(201) 201 168 
YLE 8 109 TXY(179) 979 32 
YTB 8 124 TXY(55) 855 31 
YTC 8,14,15,17 60 T(351) 351 39 
YTE 8 109 TXY(288) 1088 33 
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TABLE 156. DLE ARRAY, VARIABLE DATA SUBARRAY FOR FIXED 
LEADING EDGE STRUCTURES 

General information for array DLE: 
Blank cannon reference location « D(1205) 

t Array size « 30 cells                                  I 
i \rray used by subroutine LEWT for estimation of fixed leading 

edge weights and mass distributions 

D Array 
Array Ref Default 
Location Location Value Description 

Locations 1-10 contain variable data for wing analysis, 
D(28 9) = 0.0. 

1 1205 0.0 (W/S)L£, input unit weight to be used in 
lieu of calculated values, if specified. 
If 0.0, computed values are used, Ib/sq ft. 

2 1206 1.0 Kvt, weight factor, applied to both calcu- 
lated and input unit weight. 

3 1207 8.0 Xwt, chordwise taper ratio of weight 
distribution surface, zps/zjj:. 

4 1208 1.5 Ki, weight equation coefficient 
5 1209 0.00077 Ci, weight equation coefficient 
6 1210 0.80 C2, weight equation coefficient 
7 1211 0.830 C3, weight equation coefficient 
8 1212 0.10 K2, equation coefficient for (t/c) effects 
9 1213 0.25 C4, equation coefficient for (t/c) effects 

10 1214 0.10 (t/c)ref, reference (t/c) for (t/c) effects 

Locations 11-20 contain variable data for horizontal tail analysis, 
D( 289) - -1.0 . 

11 1215 0.0 (W/S)LE, same as DLE(l) 
12 1216 1.0 K^t, same as DLE(2) 
13 1217 8.0 Xwt. same as DLE(3) 
14 1218 1.75 Kj, same as DLE(4) 
15 1219 0.00040 Ci, same as DLE(5) 
16 1220 0.80 C2, same as DLE(6) 
17 1221 0.540 C3, same as DLE(7) 
18 1222 0.10 K2, same as DLE(8) 
19 1223 0.25 C4, same as DLE(9) 
20 1224 0.10 (t/c) ref, same as DLE(10) 

774 



mm 

TABU: 15b. DLE ARRAY, VARIABLE DATA SUBARRAY FOR FIXED 
LEADING EDGE STRUCTURES (CONCL) 

1 
D Array 

Array Ref Default 
Location Location Value Description 

Locations 21-30 contain variable data for vertical tail analysis, 
D(289) - ♦N. 

21 1225 0.0 (W/S)!^, same as DLE(l) 
22 1226 1.0 Kyrt-, same as DLE(2) 
23 1227 8.0 Xwt» sa,ne as DLE (3) 
24 1228 1.50 Kj, same as DLE(4) 
25 1229 0.00040 Ci, same as DLE(5) 
26 1230 0.80 C2, same as DLE(6) 
27 1231 0.540 C3, same as DLE(7) 
28 1232 0.10 K2, same as DLE(8) 

. 29 1233 0.25 C4, same as DLE(9) 
30 1234 0.10 (t/c) ref, same as DLE(10) 
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TABLE 157.    DTE ARRAY, VARIABLE DATA SUBARRAY FOR FIXED 
TRAILING EDGE STRUCTURES 

General information for array UVE:                                                                ' 
1 Blank common reference location - D(1235)                   j 
t \rray size - 45 cells 
i \rray used by subroutine TEWT for estimation of fixed trailing    \ 

edge weights and mass distribution. 

D Array 
Array Ref Default 
Location Location Value Description 

Location 1-15 contain variable data for wing analysis, 
D( 289) - 0.0. 

1 1235 0.0 (W/S)TE» input unit weight to be used in    | 
lieu of calculated values, if specified. 
If 0.0, computed values are used, Ib/sq ft. 

2 1236 1.0 Ky^, weight factor, applied to both calcu- 
lated and input unit weight. 

3 1237 0.01 ^vt, chordwise taper ratio of weight 
distribution surface, ZTE/ZRS. 

4 1238 1.0 Kx, weight equation coefficient 
5 1239 0.35 Ci, weight equation coefficient 
6 1240 0.0165 C2, weight equation coefficient 
7 1241 1.45 C3, weight equation coefficient 
8 1242 1.00 C4, Q correction factor equation coefficient 

\          9 1243 0.70 C5, Q correction factor equation coefficient 
10 1244 950.0 C5, Q0, reference Q for correction factor 

equation, psf 
11 1245 1.0 C7, Q correction factor equation coefficient 
12 1246 0.0 Not used 
13 1247 0.10 K2, equation coefficient for (t/c) effects 
14 1248 0.25 Cg, equation coefficient for (t/c) effects 
15 1249 0.10 (t/c)ref, reference (t/c) for (t/c) effects 

Loca tions 16-3( ) contain variable data for horizontal tail analysis. 
D( 289) - -l.( ). 

16 1250 0.0 
■■- ■ ■ 

CW/S)TE» 
same as DTE(l) 

17 1251 1.0 Kwt, same as DIE (2) 
18 1252 0.01 Awtt same as DrE(3) 
19 

1 
1253 1.0 Ki, same as DTE (4) 
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TABLE 157.    DTE ARRAY, VARIABLE DATA SUBA'WAY FOR FIXED 
TRAILING EDGE STRUCTURES (OONCL) 

' 

D Array 
Array Ref Default 
Location Location Value Description 

20 1254 0.35 Cj, same as DIE (5) 
21 1255 0.014S C2, same as UTE(6) 
22 1256 1.35 C3, same as DTE(7) 
23 1257 0.75 C4, same as DTE(8) 
24 1258 0.70 C5, same as DTE(9) 
25 1259 950.0 CG, same as DTE(10) 
26 1260 1.0 C7, same as DTE(11) 
27 1261 0.0 Not used 
28 1262 0.10 K2, same as DTE(13) 
29 1263 0.25 Cg, same as UTEiU) 
30 1264 0.10 (t/c)ref» same as WM15) 

1                                                           1 
31 1265 0.0 (W/S)TE, same as DTE(l) 
32 1266 1.0 Kwt, same as 1/1^(2) 
33 1267 0.01 A.^, same as DTE (3) 
34 1268 1.0 Ki, same as DTE(4) 
35 1269 0.35 Ci, same as DIE(5) 
36 1270 0.0145 C2, same as DIE(6) 
37 1271 1.35 C3, samt as DTE(7) 
38 1272 0.75 C4, same as DIE (8) 
39 1273 0.70 C5, same as DTE(9) 
40 1274 950.0 Cg, same as DTE(10) 
41 1275 1.0 C7, same as DTE(ll) 
42 1276 0.0 Not used 
43 1277 0.10 K2, same as DTE (13) 
44 1278 0.25 Cg, same as DIE(14) 
45 1279 0.10 (t/c)re£, same as Urh(15) 
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lAJUJ.  i:>8.    DLLUl AKJ<AV, VMlAliLL UA1A bUU/\i<KA^  10K 
LEADING EDGE CONTROL SURFACES 

General information for trray DLED1: 
Blank coninon reference location - D(1500) 
Array size - 30 cel.s 
Array used by subroutine LEWT for estimation of leading edge 

control surface weights and mass distributions. Array contains 
three 10-celi dati sets, each to be used to describe separate 
leading edge devices. 

Array 
Location 

D Array 
Ref 

Location 
Default 
Value Description 

Locations 1-10 contain variable data for leading edge device 1. 

1 

2 
3 

4 

5 

1500 

1501 
1502 

1503 

1504 

0.0 

0.0 
0.0 

0.0 

0.0 

Idif  type-of-device code for leading edge 
device 1. 
0.0 = No device, locations 2-9 not 

processed 
1.0 - Slat 
2.0 » Kruger flap 
3.0 « Droop nose 

Number of panel segments, 1, 2, or 3. 
YJB» spanwise location for inboard edge of 
device (program assumes device edges to 
be parallel to vehicle centerline). 
Input value options: 
0.XX ■ fraction of semispan 
X.XX « buttock plane, in. 

Y0B» spanwise location for outboard edge of 
device. Same as Y1B. 

CTE IBf chordwise location of device 
trailing edge at inboard station. 
Input value options: 
0.XX = fraction of local trapezoidal 

chord, forward (-) or aft (+) 
of local trapezoidal leading edge. 

X.XX - distance forward (-) or aft (+) 
of local trapezoidal leading 
edge, in. 
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"^ mm* 

TMiU. 1S8.    DiiiDl ARRAY, VARIABUi UM A SUUARKAY 1^ 
LEADING EDGE OONTROL SURFACES (CONT) 

Array 
Location 

D Array 
Ref 

Location 
Default 
Value Description 

1505 

1506 

0.0 

0.0 

1507 

1508 

0.0 

0.0 

10 1509 0.0 

CTL 0B, chordwise location of device 
trailing edge at the outboard station. 
Same as Cjg  jg. 

^Cfixed IB, chordwise location of fixed 
structure leading edge at inboard station. 
This point and outboard point, ACfixed 03. 
defines aft control line for determination 
of fixed structures to be deleted; all 
fixed structures forward of this line 
between Yjg and Y0B are deleted. Input 
value options: 

0.XX ■ fraction of local trapezoidal 
chord, forward (-) or aft (+) of 
local trapezoidal leading edge. 

X.XX - distance forward (-) or aft (+) 
of local trapedoidal leading 
edge, in. 

NOTE: In slats, specify location of 
understructure leading edge. 
For Kruger flaps, specify 0.0. 
For droop nose, specify hinge 
point location. 

^Cfixed 0B, chordwise location of fixed 
structure leading edge at outboard 
station. Same as ACfixed IB* 

(W/S)i, input unit weight for device to be 
used in lieu of calculated values. 
Input options: 

0.0 = use program calculated values 
X.XX = use input values (all data in 

locations 1-8 and 10 are 
required), Ib/sq ft 

Kwt» weight factor for estimated weight 
of device, applied to both calculated 
and input unit weight. 
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TABU: 158. DLED1 ARRAY, VARIABLE DATA SUBARRAY FOR 
LEADING EDGE CONTROL SURFACES (CONCL) 

D Array 
Array Ref Default 
Location Location Value Description 

Locations 11-20 contain variable data for leading edge device 2. 

11 1510 0.0 IÜ2, same as DLEDl(l). Same device 
may be specified. 

type 

12 1511 0.0 Number of panels, device 2 
13 1512 0.0 YIB, same as DLED1(3) 
14 1513 0.0 Y03, same as DLED1(4) 
15 1514 0.0 Cn- IB, same as DLED1(5) 
16 1515 0.0 CTE 0B, same as DLED1(6) 
17 1516 0.0 ^Cfixed IB, same as DLED1(7) 
18 1517 0.0 ACfixed 0B, same as OLFnifS) 
19 1518 0.0 (W/S)2, ?ame as DLED1(9) 
20 1519 0.0 Kjrt, same as DLEDl(lO) 

Locations 21-30 contain variable data for leading edge device 3. 

21 1520 0.0 ID3, same as DLEDl(l) 
22 1521 0.0 Nunber of panels, device 3 
23 1522 0.0 YIB, same as DLED1(3) 
24 1523 0.0 Y0B, same as DLED1(4) 
25 1524 0.0 CTE IB, same as DLED1(5) 
26 1525 0.0 CTE 0B same as DLED1(6) 
27 1526 0.0 ACfixed IB, same as DF.F,D1(7) 
28 1527 0.0 ^Cfixed 0B, same as 01^1(8) 
29 1528 0.0 (W/S)3, same as DLED1(9) 
30 1529 0.0 Kwt, same as DLEDl(lO) 
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TABLE 159. "■air^MM irasfe Y, LEADING EDGE 

i   General information for array DLEDK: 
Blank coimnon referen; :e location ■ D(1530)                   ' 
Array size - 50 cell! i 
Array contains equate ion and design constants for estimation of 

leading edge control surface weights and mass distributions. 

D Array 
Array 1  Ref Default 
Location Location 1 Value 

i 
Description 

LOCe itions 1-15 contain data for analysis of leading edge slats. 

j   1 1530 1.0 KALE, weight factor to be applied to 
calculated fixed leading edge weights 
that are deleted (replaced by slat       j 
structure weights).                 | 

2 1531 0.145 ^slat wt, chordwise taper ratio of slat     i 
weight distribution surface, ZTE/ZLE-     1 

i   3 1532 1.0 Ki, slat weight equation coefficient       | 
4 1533 0.551 Ci, slat weight equation coefficient 

1   5 1534 0.32 C2, slat weight equation coefficient 

1   6 
1535 1.0 C3, slat weight equation coefficient 

!   7 1536 0.80 C4, slat weight equation coefficient 

1   8 
1537 0.25 C5, slat weight equation coefficient       | 

!   9 1538 0.10 K2, equation coefficient for (t/c) effects   | 
1  10 1539 0.25 C6, equation coefficient for (t/c) effects 

i 11 1540 0.10 (t/c)ref, reference (t/c) for (t/c) effects  | 

!  12 1541 0.01 K3, weight factor for volume effects       | 
!  13 1542 1.0 K4, weight coefficient for actuator effects 
1 14 1543 0.125 C9, equation coefficient for actuator effects 
|  15 1544 1.0 Nact, number of actuators per panel. 

Loa itions 16-3 0 contain c lata for analysis of leading edge Kruger      j 

\              f] Laps. 

16 1545 1.0 K^ir, same as DLEDK(l) 
!   17 1546 1.50 xKrugcr wt. same as DLEDK(2) 

18 1547 1.0 Ki, same as DLEDK(3) 
19 1548  j 0.413 Ci, same as DLEDK(4) 
20 1549 I 0.32 C2, same as DLEDK(5) 
21 1550 I 0.667 C3, same as DLEDK(6) 
22  I 1551 0.80 C4, same as DLEDK(7) 
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Array 

TABLE 159. DLEDK ARRAY, VARIABLE DATA SUBARRAY, LEADING EIXiE 
CONTROL SURFACE ANALYSIS CONSTANTS (OONCL) 

-
D Array 

Ref Default 
Location Location Value Descript 

-
23 1552 0. 25 Cs , same as DLEDK(8) 
24 1553 0. 10 K2, same as DLEDK(9) 
25 1554 0. 25 C6, same as DLEDK(lO) 
26 1555 0.10 (t/c)ref, same as DLF~K (l1J 
27 1556 0.01 K3, same as DLEDK(l 2) 
28 1557 0.75 K4, same as DLEDK(l3) 
29 1558 0.125 C], same as DLEDK(l4) 
30 1559 1.0 Nact. same as DLEDK(lS) 

-

Locations 31-46 contain data for ru1alysis of leading dge droop nose 
device. Locations 47-50 are not used . 

- -
31 1560 1.0 K.£1LE, same as DLEDK(l) 
32 1S61 9.0 ~roop nose wt , .;ame as DLEDK( L. 
33 1562 1. 725 K1, same as DLEDK(3) 
34 1563 0.00077 C1, same as DLEDK(~) 
35 15M 0.80 C2, same as DLEDK(S) 
36 1565 0.330 C3, same as DLEDK(6) 
37 1566 0.80 C4, same as DLEDK(7) 
38 1567 0.25 Cs, same as DLEDK(8) 
39 1568 0.10 K2, same as DLEDK(9) 
40 1569 0.25 C6, same as DLEDK(lO) 
41 1570 0.10 (t/c)ref, same as DLEDK(ll) 
42 1571 0.01 K3, same as DLEDK(l2) 
43 1572 0.50 K4, same as DLEDK(l3) 
44 1573 0.125 C7, same as DLEDK(l4) 
45 1574 1.0 Nact. same as DLiDK (lS) 
46 1575 0.830 C3, droop nose weight equation coefficient. 
47 1576 0.0 Not used 
48 1577 0 .0 Not used 
4~ 1578 0.0 Not used 
so 1579 0.0 Not used 
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TABLE 160. IITEDl AIW.AY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE 
CONTROL SURFACES, SPOILERS 

·~----G-e_n_e_r_a_l_1-.nf--o-rma---t-i-on __ f_o_r ___ aj·_r_a_y_DTE ___ D_1_: _______________________________ ____ 

Location 
Array 

Location 

Blank cormnon referen·.:e locati on = D(l580) 
Array size = 30 cells 
Array used by subroutines TEDEV and TErTI for estimation of 

trailing edge spoiler weights and mass distrihutions. Array 
contains two 15-cell data sets, each to be ·~sed to describe 
separate spoiler devices. 

Location 
Ref 

Location 
Default 
Value Description 

Locations 1-15 contain data for analysis of spoiler de·vice 1. 
--------,---------.-------.------------------------------------------~ 

1 1580 0.0 

2 1581 0.0 

3 1582 0.0 

4 1583 0 .0 

5 1584 0.0 

Number of panel segments , 1, 2, or 3. 
Value in this location used to determine 
if spoiler device i s being specified. A 
value of 0.0 is interpreted as no spoiler, 
locations 2-15 not processed. 

YrB, spanwise location for inboard edge of 
device (program assumes device edges to 
be parallel to the vehicle centerline. 
Spoiler device may be located at the same 
spanwise positions as trailing edge flaps). 
Input value options : 

O.XX = fraction of semi-span 
X.XX = buttock plane, in. 

Y0B• spanwise locat i on for outboard edge of 
device. Same as YIB· 

CHID lB, chordwise location of spoiler 
leading edge (hinge line) at inboard 
station . Input value options: 

<2.0 = fraction of local trapezoidal 
chord aft of local trapezoidal 
leading edge 

>2 .0 = distance aft of local trapezoidal 
leading edge, in 

CRvn 0B, chordwise location of spoiler 
leading edge at outboard st~tion. Same 

L__ as CfWD IR· 
--~----~~----~--------------------------------~ 
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TABLE 160.    DTED1 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE 
CONTROL SURFACES, SPOILERS CCONT) 

Array 
Location 

D Array 
Ref 

Location 
Default 
Value Description 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

1585 

1586 

1587 

1588 

1589 

1590 
1591 
1592 
1593 
1594 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

CAFT IB» chordwise location of spoiler 
trailing edge at the inboard station. 
Same as CpwD IB- 

CAFT 0B, chordwise location of spoiler 
trailing edge at the outboard station. 
Same as CpWD IB- 

CW/S)i, input unit weight for device to be 
used in lieu of calculated values. Input 
options: 

0.0 = use program calculated values 
X.XX = use input values (all data in 

locations 1-7, 9 and 10 are 
required), Ib/sq ft 

K^, weight factor for estimated weight of 
device, applied to both calculated and 
input unit weight. 

ID^TE spoilers, control indicator for 
processing of fixed trailing edge struc- 
ture replaced with spoiler structure: 

0.0 « No processing of fixed trailing 
edge structure. Program assumes 
spoiler positioned over flaps; 
deletion of fixed trailing edge 
structure based on flap analysis 

1.0 « Process data for deletion of 
fixed trailing edge structure 

Not used 
Not used 
Not used 
Not used 
Not used 

Locations 16-30 contain data for analysis of spoiler device 2. 

16 
17 
18 
19 

1595 
1596 
1597 
1598 

0.0 
0.0 
0.0 
0.0 

Number of panel segments, same as DTEDl(l) 
YIB, same as mHJl(2) 
Y0B, same as mH)l(3) 
crWD IB. sa,5ie as D1H)1(4) 
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TABLE 160.    DTED1 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE 
CCWITOL SURFACES, SPOILERS (CONCL) 

D Array 
Array Ref Default 
Location Location Value Description 

20 1599 0.0 CRVD 0B, same as mbDl(5) 
21 1600 0.0 CAFT IB» same as UlhDl(6) 
22 1601 0.0 CAFT 0B, same as DTtUlW 
23 1602 0.0 (W/S)2, same as DTEUUS) 
24 1603 0.0 Kwt, same as mm (9) 
25 1604 0.0 ID4TE spoilers, same as ETEDl(lO) 
26 1605 0.0 Not used 
27 1606 0.0 Not used 
28 1607 0.0 Not used 
29 1608 0.0 Not used 
30 1609 0.0 Not used 

> 
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TABLK 161. DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE 
FLAT-TYPE CONTROL SURFACES 

General information for array UlhD2: 
Blank common reference location - D(1610) 
Array size - 120 cells 
Array used by subroutines TEDEV and TEWTI for estimation of 

trailing edge flap-type control surface weight and mass 
distribution. Array contains six 20-cell data sets to be 
used to describe up to four separate flap-type devices for 
wing and empennage. The first four sets are for wing design: 
sets 1-3 for flaps, and set 4 for flaps or ailerons. Set 5 
is used for horizontal tail elevators; set 6 is used for 
vertical tail rudders. The first three sets are always 
processed for wing and empennage analysis. Sets 4, 5, and 6 
are processed only in accordance to the surface type. 

Array 
Location 

D Array 
Ref 

Location 
  

Default 
Value Description 

Locations 1-20 contain data for analysis of trailing edge flap 
device 1; 

1 

2 

1610 

1611 

0.0 

0.0 

IDi, type of flap code: 
0.0 « plain flap 
1.0 ■ single-slotted flaps 
2.0 » double-slotted flaps 
3.0 - triple-slotted flaps 
NOTE: Data requirements in locations 5-14 

based on code value. Required data 
are: 
Code value 0.0 and 1.0, locations 5 
and 6 

Code value 2.0, locations 5-10 
Code value 3.0, locations 5-14 

Number of panel segments, 1, 2, or 3. 
Value in this location is used to 
detemine if flap device is to be pro- 
cessed. A value of 0.0 is interpreted 
as no flap; data in locations 1 and 
3-20 are not processed. 
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TABLE 161.    DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TOAILING EDGE 
I-LAP-TYPE CCmOl SURFACES (OONT) 

Array 
Location 

D Array 
Ref 

Location 
Default 
Value Description 

3 

4 

1612 

1613 

0.0 

0.0 

YIB, spanwise location for inboard edge of 
device. (Program assumes device edge to 
be parallel to vehicle centerline. Flap 
device may be located at the same span- 
wise position as spoiler devices.) 
Input value options: 
0.XX » fraction of semi-span 
X.XX » buttock plane, in. 

Y0B, spanwise location for outboard edge of 
device. Same as Yjß. 

NOTE: Locations 5-18 contain chordwise location data. Input options 
for these locations are: 
^2.0 « fraction of local trapezoidal chord aft of local 

trapezoidal leading edge. 
>2.0 = distance aft of local trapezoidal leading edge, in. 

5 

6 

7 

8 

9 

10 

11 

1614 

1615 

1616 

1617 

1618 

1619 

1620 

0.0 

0.0 

0.0 

. 0.0 

0.0 

0.0 

0.0 

cl IB» leading edge location of forward 
flap panel at inboard station. 

cl 0B» leading edge location of forward 
flap panel at outboard station. 

C2 IB. trailing edge location of forward 
flap panel at inboard station, required 
only for double- and triple-slotted flaps, 
flap ID = 2 or 3. 

c2 0B» trailing edge location of forward 
flap panel at outboard station. 

C3 IB» leading edge location at inboard 
station for second flap panel; aft- 
panel for double-slotted flaps, mid- 
panel for triple-slotted flaps. 

C3 0B» leading edge location at outboard 
station for second flap panel. 

C4 IB» trailing edge location at inboard 
station of midpanel for triple-slotted 
flaps. Not required for double-slotted 
flaps. 
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TABLE 161.   DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TOAILING EDGE 
FLAP-TYPE CONTROL SURFACES (CONT) 

Array 
Location 

D Array 
Ref 

Location 
Default 
Value Description 

12 

13 

14 

15 

16 

17 

18 

19 

20 

1621 

1622 

1623 

1624 

1625 

1626 

1627 

1628 

1629 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

c4 0B' trailing edge location at outboard 
station of midpanel for triple-slotted 
flaps. 

c5 IB» lading edge location at inboard 
station of aft panel for triple-slotted 
flaps. 

c5 0B» leading edge location at outboard 
station of aft panel for triple-slotted 
flaps. 

CTE UPR IB, fixed trailing edge upper 
surface cutoff location (trailing edge 
of upper shroud) at inboard station. 

CTE UPR 0B, fixed trailing edge upper 
surface cutoff location at outboard 
station. 

CTE LWR IB. fixed trailing edge lower 
surface cutoff location (trailing edge 
of lower shroud) at inboard station. 

CTE LWR 0B» fixed trailing edge lower 
surface cutoff location at outboard 
station. 

(W/S)i, input unit weight for flaps to be 
used in lieu of calculated values. Unit 
weight value based on sum of projected 
area for all panels. Input options: 

0.0 ■ use program calculated values. 
X.XX « use input values (all data in 

locations 1-18 and 20 are 
required), Ib/sq ft 

K^, weight factor for estimated weight 
of device, applied to both calculated 
and input unit weight. 

Locations 21-40 contain data for analysis of trailing edge flap 
device 2. 

21 
22 

[ 
1630 
1631 

0.0 
0.0 

ID2, same as ÜIH)2(1) 
Number of panel segments, control code for 
processing of flap 2 data. 
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TABI.i; 161.    DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE 
FLAP-TYPE CONTROL SURFACES (CQNT) 

Array 
Location 

D Array 
Ref 

Location 
Default 
Value Description 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1632 
1633 
1634 
1635 
1636 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1648 
1649 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

YIB, same as 17118)2(3) 
Y0B, same as DTED2(4) 
Ci iB, same as DTED2(5) 
Ci 0B, same as DiH)2(6) 
C2 IB, same as I]TED2(7) 
C2 0B, same as DTED2(8) 
C3 IB, same as ISlWzls) 
C3 0B, same as DltD2(10) 
C4 IB, same as i/lH)2(ll) 
C4 0B, same as mHJ2(12) 
C5 IB. same as DTED2(13) 
C5 0B, same as m'bD2(14) 
CTE UPR IB. same as DTED2(15) 
CTE UPR 0B. same as mbU2(16) 
CjE LWR IB. same as DTED2C17) 
CTE LWR 0B. same as l)lbD2(18) 
(W/S)2, same as DTED2(19) 
Kirt, same as DTED2(20) 

Locations 41-60 contain data for analysis of trailing edge flap 
device 3. 

41 
42 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

1650 
1651 

1652 
1653 
1654 
1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1663 
1664 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ID3, same as DTED2ri) 
Number of panel segments, control code for 

processing of flap 3 data 
YIB, same as DTED2(3) 
Y0B, same as in,ED2(4) 
Ci iB, same as DTED2(5) 
Ci 0B, same as UiED2(6) 
Cz  IB. same as DTED2(7) 
C2 0B, same as DlhD2(8) 
C3 iB, same as m'HU2C9) 
C3 0B, same as DTED2(10) 
C4 iB, same as DTED2(11) 
C4 0B, same as DTED2(12) 
C5 iB, same as DTED2C13) 
C5 0B, same as DTED2(14) 
CTE UPR IB» same as DTED2(15) 
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TABLE 161. DTED2 ARRAY, VARIABLE DATA SUBARRÄY FOR TRAILING EDGE 
FLAP-TYPE COTODL SURFACES (CONT) 

Array 
Location 

D Array 
Ref 

Location 
Default 
Value Description 

56 
57 
58 
59 
60 

1665 
1666 
1667 
1668 
1669 

0.0 
0.0 
0.0 
0.0 
0.0 

CTE UPR 0B. same as DTED2(16) 
CTE LWR IB. same as mbU2C17) 
CTE LWR 0B. same as DTED2(18) 
(W/S)3, same as mH)2(19) 
Kwt. same as UlbD2(20) 

Locations 61-80 contain data for analysis of (1) trailing edge flap 
device 4, or (2) wing ailerons. This data set not processed for 
empennage surfaces. 

61 

62 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

1670 

1671 

1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ID4, type code for wing flap-type device 4. 
If flaps, use same code as UlhU2(l). If 
ailerons, specify code value of 4.0. 

NOTE: Treat aileron as simple flaps for 
geometry inputs. 

Number of panel segments, control code for 
processing of device 4 data 

YIB, same as DTED2(3) 
Y0B» same as DTED2(4) 
Ci IB, same as mW2(5) 
Ci 0B, same as UTED2(6) 
C2 IB, same as mH)2(7) 
C2 0B, same as DTED2(8) 
C3 2B, same as DTED2(9) 
C3 0B, same as DTED2(10) 
C4 IB, same as UibD2(ll) 
C4 0B, same as mbU2(12) 
C5 iß, same as I]TED2(13) 
C5 0B, same as 1^2(14) 
CJE upR iß, same as UltD2C15)            | 
CTE UPR 0B, same as 1/11^)2(16) 
CTE LWR IB. same as mbD2(17) 
CTE LWR 0B, same as mW2(l&) 
(W/S)4, same as m,ED2(19) 
K^, same as DTED2(20) 

790 



TABLE 161. DTED2 ARRAY, VARIABLE DATA SUBARRAY FOR TRAILING EDGE 
FLAP-TYPE CONTROL SURFACES (CONT) 

D Array 
Array Ref Default 
Location Location Value Description 

Locations 81-100 contain data for analysis of horizontal tail 
1     elevators. This data set is processed in lieu of data in 

locations 61- 

! ,  

80 for horizontal tails only. 

81 

i 
1690 0.0 ID5, type code for device. Specify 5.0 

for elevator analysis. 
NOTE: Treat elevator as simple flaps for 

geometry inputs. 
82 1691 0.0 Number of panel segments, control code for 

processing of device data 
83 1692 0.0 YJB, same as m,EU2C3) 
84 1693 0.0 Y0B, same as m'ED2(4) 
85 1694 0.0 Ci iß, same as DTED2(5) 
86 1695 0.0 Ci 0B» same as DTED2(6) 
87 1696 0.0 Not required 
88 1697 0.0 Not required 
89 1698 0.0 Not required                        j 
90 1699 0.0 Not required 
91 1700 0.0 Not required 
92 1701 0.0 Not required 
93 1702 0.0 Not required 
94 1703 0.0 Not required 
95 1704 0.0 C-TE UPR IB» same as DTED2(15) 
96 1705 0.0 CTE UPR 0B» same as DTED2(16) 
97 1706 0.0 CTE LWR IB. same as DTED2(17) 
98 1707 0.0 CTE LWR 0B. same as mW2(18) 
99 1708 0.0 CW/S)5, same as DTED2(19) 

100 1709 0.0 Kwt, same as DrED2(20) 

Loca tions 101-] .20 contair 1 data for analysis of vertical tail 
rudders. This data set is processed in lieu of data in 
locations 61-80 for vertical tails only. 

101 

102 

1710 

1711 

0.0 

0.0 

ID5, type code for device. Specify 6.0 for 
rudder analysis. 

NOTE: Treat rudder as simple flaps for 
geometry inputs. 

Number of panel segments, control code for 
processing of device data. 
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TABLE 161. ETEDZ ARRAY, VARIABLE DATA TUBARRAY FOR TRAILING EDGE 
FLAP-TYPE CONTROL SURFACES (CONCL) 

D Array 
Array Ref Default 
Location Location Value Description             \ 

103 1712 0.0 YJB, same as lJTm)2(3)                  1 
104 1713 0.0 Y0B, same as UTED2(4)                  | 
105 1714 0.0 Ci iß, same as DTED2(5) 
106 1715 0.0 Ci 0B, same as iyrHD2(6) 
107 1716 0.0 Not required 
108 1717 0.0 Not required                        i 
109 1718 0.0 Not required 
110 1719 0.0 Not required 
111 1720 0.0 Not required 
112 1721 0.0 Not required 
113 1722 0.0 Not required 
114 1723 0.0 Not required 
115 1724 0.0 ^TE UPR IB. same as m,ED2(15) 
116 1725 0.0 CTE UPR 0B» same as DTED2(16) 
117 1726 0.0 CTE LWR IB, same as DTED2(17)            i 
118 1727 0.0 ^TE LWR 0B, same as U1H)2(18) 
119 1728 0.0 (W/S)6, same as DrHDZC^) 
120 1729 0.0 Kwt, same as m,m)2(20)                 i 
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TABU- 102. DSPDK ARRAY, VARIABLE DATA SlIBARRAY, 
SPOILliR CONTROL SURFACE ANALYSIS 

General information for array DSPDK: 
Blank common reference location = D(1730) 
Array size = 15 cells                                   | 
Array contains equation and design constants for estimation of    1 

spoiler control surface weights and mass distributions. 

D Array 
Array Ref Default 
Location Location Value Description              | 

1 1730 o.n A^f chordwise taper ratio of spoiler weight   j 
distribution surface ZTE/ZLE             | 

2 1731 1.0 Kit  spoiler weight equation coefficient       \ 
1   3 1732 0.008 Ci,  spoiler weight equation coefficient 
1   4 1733 0.80 Ci,  spoiler weight equation coefficient 
1   5 1734 1.95 C3, spoiler weight equation coefficient       j 

1   6 1735 0.10 K2, equation coefficient for (t/c) effects    j 

I   ^ 1736 0.25 C4, equation coefficient for (t/c) effects 

i   8 1737 0.10 (t/c)re£, reference (t/c) for (t/c) effects    | 
i   9 1738 0.01 K3, weight factor for volume effects         1 

i  10 1739 1.0 K4, weight coefficients for actuator effects 

1  11 1740 0.125 Ccj, equation coefficient for actuator effects 
12 1741 1.0 Nact, number of actuators per panel         j 
13 1742 0.45 K(-4TE). weight factor to be used for computa- j 

tion of fixed trailing edge weight to be    | 
deleted and replaced with spoiler structure,  | 
used only if DTEDl(lO), D(1589) or DrrEDl(25), | 
D(1604) is a nonzero value (no trailing edge | 
flaps positioned under the spoilers). Factor | 
applied to ordinate of fixed structure unit 
weight at the spoiler leading edge for approx- 
imation of deleted structure. Delta weight 
ordinate at spoiler trailing edge is assumed ; 
to be 0.0.                            j 

14 1743 0.15 ^(+4TE)» weight factor to be applied to fixed 
trailing edge structure between rear spar and I 
spoiler leading edge to account for weight   1 
increment to fixed trailing edge structure for 
spoiler installation, used only if DTEDl(lO) 
or DTED1(25) is a nonzero value 

15 1744 0.0 Not used 
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TABLH 103.    DFLPK ARRAY, VARIABLE DATA SUBARRAY, TRAILING 
EDGE FLAP CONTROL SURFACE ANALYSIS 

General information for array DFLPK: 
Blank comnon reference location = D(1745) 
Array size « 20 cells 
Array contains equation and design constants for estimation of 

trailing edge flap control surf e weights and mass distribution. 

D Array 
Array Ref Default 
Location Location Value Description 

1 1745 0.001 Xwt» chordwise tapor ratio of flap weight distri- 
bution surface, panels in retracted 
position. 

2 1746 0.69 Ci,  flap weight equation coefficient 
3 1747 14.4 C2, flap weight equation coefficient 
4 1748 0.25 C3, flap weight equation coefficient 
5 1749 0.0 C4, flap weight equation coefficient 
6 1750 1.0 Kj, flap weight equation coefficient, type 0, 

simple flap 
7 1751 1.25 Kj, flap weight equation coefficient, type 1, 

single-slotted flap 
8 1752 1.50 Kit  flap weight equation coefficient, type 2, 

double-slotted flap 
9 1753 1.75 Kj, flap weight equation coefficient, type 3, 

triple-slotted flap 
10 1754 0.10 K2, equation coefficient for (t/c) effects 
11 1755 0.25 C5, equation coefficient for (t/c) effects 
12 1756 0.10 (t/c)ref, reference (t/c) for (t/c) effects 
13 1757 0.01 K3, weight coefficient for volume effects 
14 1758 0.25 K/j, equation coefficient for actuator effects 
15 1759 0.125 Cg, equation coefficient for actuator effects 
16 1760 1.0 Nact, number of actuators per panel 
17 1761 0.25 K ^XE UPR» weight factor to be applied to fixed 

trailing edge structure between rear spar and 
flap leading edge to account for weight incre- 
ment to upper surface of fixed trailing edge 
structure for flap installation 

18 1761 0.125 ^ 4TE LWR» w^ght factor, same as the foregoing, 
but for lower surface increment 

19 1763 0.0 Not used 
20 1764 0.0 Not used 
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TABLE 164. OAILK ARRAY, VARIABLE DATA SUBARRAY, 
AILERON, ELEVATOR AND RUDDER CONTROL 

SURFACE ANALYSIS 

General infomation for array DAILK: 
Blank common reference location = D(1765)                   l 
Array size = 30 cells 
Array contains equation and design constants for estimation of 

aileron, elevator and rudder control surface weights and mass 
distributions. 

D Array 
Array Ref Default 
Location Location Value Description 

Locat .ions 1-20 contain data for analysis of ailerons. Locations 8-18 
are • also used for elevator and rudder analysis.                i 

1 1765 0.0 Xwt, chordwise taper ratic of aileron weight 
distribution surface, ZJ^/ZLE« 

2 1766 1.0 Kl,  aileron weight equation coefficient 
1   3 1767 0.01825 Ci, aileron weight equation coefficient 
1   4 1768 0.35 C2, aileron weight equation coefficient 
i   5 1769 1.55 C3, aileron weight equation coefficient 
1   6 1770 0.50 C4, aileron weight equation coefficient 

7 1771 0.25 C5, aileron weight equation coefficient       1 

8 1772 0.10 K2, equation coefficient for (t/c) effects 
9 1773 0.25 Cg, equation coefficient for (t/c) effects 

10 1774 0.10 (t/c)ref, reference (t/c) for (t/c)  effects 
11 1775 0.01 v-, Aveight factor for volume effects 
12 1776 0.10 i1^, equation coefficient for actuator effects 

1      13 1777 0.125 C7, equation coefficient for actuator effects 
14 1778 1.0 N'act, number of actuators per panel 

i  15 1779 0.10 K 4TE UPR» weight factor to be applied to fixed |: 
trailing edge structure between rear spar and 
device leading edge to account for weight    | 
increment to upper surface of fixed trailing 
edge structure for aileron, elevator, or    | 
rudder installation. 

16 1780 0.05 K^jg LWR» weight factor, same as the foregoing, 
but for lower surface increment 

17 1781 0.0 Not used 
!  18 1782 0.0 Not used 

19 1783 0.0 Not used 
20 1784 0.0 Not used 

1 
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TABLE 164 . DAILK ARRAY, VARIABLE DATA SUBARRAY, 
AILERON , ELEVATOR M'D RUDDER CONTROL 

SURFACE ANALYSIS (CONCL) 

Locations 21- 25 ccntain elevator weight equation coefficients 

-r 21 1785 1. 40 K1' elevator weight equation coefficient 
22 1786 0. 773 cl , elevator weight equ tion coefficient 
23 1787 1 o. 35 c2, elevator weight equation coefficient 
24 1788 l 0 . 3069 c3, elevator weight equat i on coefficient 
25 1789 0.0 c4, el evator weight equat i on coefficient 

---- - · - - -·- ----
Locations 26- 30 contain rudder weight equation coefficients 

r-~6-r{7;0 
2·, 1791 
28 1792 

- ---· ·- - ·- ·---··-- -----------------t 
l. 50 
0. 02442 
0.:15 

rudder \veight 
rudder weight 
rudder weight 
rudder lveight 
rudder weight 

eqU3tjon coefficient 
equat ion coefficient 
equation coefficient 
equation coefficient 
equation coefficient 

29 1793 
30 1794 

1. 36027 
0. 0 
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TABLE 165. DFSP ARRAY, VARIABLE DATA SUBARRAY, 
TRAILH\G EDGE FLAP- TYPE CONI'ROL SURFACE 

SUPPORT STRUCTURE DISTRIBUTION CONSTANTS 

General information for array DFSP: 

Array 
,Location 

Blan~ common reference location = D(l795) 
Array size = 25 cells 
Array contains weight and distribution constants for support 

tracks, carriages, hinges and fittings for flap-type control 
su1·faces. 

D Array 
Ref Default 

Location Value Description 

Locations 1-7 ~~ontain weight fraction of total estimated device weight 
tllat is to be distributed as support-type structures. 

1 

. .., 
'-

3 

4 

----- -· -·· - - - ---- ··----------- -------------l 

1795 0.10 

1796 0.28 

1797 0.40 

1798 0.55 

Ksupt wt(O), support weight fraction, type 0 
devi ce, plain flap 

Ksupt \Jt (1) , support weight fraction, type 1 
device . single-slotted flap 

Ksupt wt(2), support weight fraction, type 2 
device, double-slotted flap 

Ksupt wt(3) , support weight fraction, type 3 
device, triple-s lotted flap 

5 1799 0.10 Ksupt wt (4), support weight fraction, type 4 
device, aileron 

6 1800 -0.10 Ksupt wt(5), support weight fraction, type 5 
device, elevator 

7 1801 0.10 Ksupt wt(6), support weight fraction, type 6 
clevice, rudder 

~a'-ions q-14 contain chord factor for aft location of chordwise 
I weigh ~ distribution surface for device support structure. Total 

I 
panel chord dimensions used for device types 0. 1, 4, 5, and 6. 
Aft panel chord is used as reference chord leng ~h tor device type 2, 

I double-slotted flaps. Chord distance between leadin", edge of mid-· 

1

1 panel and aft panel tra i ling edge i s used as reference chord l ength 
for device t~)e ~. triple-slotted flaps. Support structure weights 

, are cistributed between rear spar and coordinate points defined 
j from this data set. 

8 
9 

1802 
1803 

-- ,--·---.-- --- --- ------------ - -----
0.10 
0.15 

K5upt TE(O), type 0 device, plain flap 
Ksupt TE(l)• type 1 device, single-slotted flap 

797 



TABUi 165. DFSP ARRAY, VARIABLE DATA SUBARRAY, 
TRAILING EDHF FLAP-TYPE CONTROL SURFACE 

SUPPORT STRUCTURE DISTRIBUTION 
CONSTANTS (CONCL) 

D Array 
Array Ref Default 
Location Location Value Description 

10 1804 0.20 Ksupt TE(23» tyP6 2 device, double-slotted flap 
11 1805 0.20 KSUpt TE(3)» type 3 device, triple-slotted flap 
12 1806 0.10 Ksupt TE(4), type 4 device, aileron 
13 1807 0.10 Ksupt TE(5)i type 5 device, elevator 
14 1808 0.10 Ksupt TE(6), type 6 device, rudder 

Locat ions 15-21 contain taper ratio constants for chordwise weight 
dis tribution surface for device support structure, ZTE/ZRS. 

15 1809 0.475 ^•0» type 0 device, plain flap 
16 1810 0.40 ^1» type 1 device, single-slotted flap 

17 1811 0.30 A2, type 2 device, double-slotted flap 
18 1812 0.25 ^3» type 3 device, triple-slotted flap 
19 1813 0.475 A4, type 4 device, aileron 
20 1814 0.475 A5, type 5 device, elevator 
21 1815 0.475 ^6» type 6 device, rudder 
22 1816 0.0 Not used 
23 1817 0.0 Not used 
24 1818 0.0 Not used 
25 1819 0.0 Not used 
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TABLE 166.    TG ARRAY 

llcneral  infoniiation lor array 1(1: 
Blank coiranon reference location = 1(1001) 
Array size = 300 cells 
Array TG contains ycometiy data used for mass distribution calculations 

in overlays  (T4,0),  (15,0), and (17,0).    Array data are created by 
subroutine GCNTL, overlay (14,0).    They are saved on mass storage 
file 1, record 146, by subroutine WC0NT, overlay (15,0), to be read 
into core by subroutine W01)ATA, overlay (17,0). 

Array 
Location Description 

Locations 1 through 44 contain coordinate data for the 11 structural 
analysis stations. 

1-11 

12-22 

23-35 

34-44 

Y , structural analysis stations, root to tip 

Y , Y-coordinate for structural analysis stations 

X , X-coordinate for structural analysis stations 
1 'J\ (1*11  / 

(:,„ .    .   , X-axis intercept for lines normal to structural 

reference line and passing through Y wi  -i-i-. 

Locations 45 through 92 contain coordinate data for the 12 control 
points defining the 11 structural panel strips for flutter optimiza- 
tion program mass distribution computations, V"     s Y Y' 

Al       Al'   A12 All 
Y .\» (2-11) = coordinate of planform centroid of the 10 structural panels 
defined by Y A(l-ll)« 

45-56 Y Afl-12) 
57-68 V KA(1-12) 
69-80 X EA(1-12) 
81-92 C SC(1-12) 

Locations 93 through 155 contain planform areas, sq ft/side, for 
torque-box,  leading edge, and trailing edge panels of the 10 struc- 
tural panels defined by Y Ad-nr 
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lABUi 106.    TG ARRAY (CÜNTJ 

Ac ray 
Location Description 

93 

94-103 

104 

105-Uö 

117-129 
130 

131-142 

143-155 

IS'      , total torque-box planform area, sum of the following 

panels 110                                                                                                      i 
S'lun  IM. »  individual torque-box panel planform area 
Ibli-lU) 

2S'      , total true leading edge planform area, sum of panels 
Lts 

1-12.    The following panels 1-12 defined by the 11 structural 
chords, loot chord, and tip chord - panels 1-10 between the 
11 structural  chords, root to tip; panel 11 for segment 
inboard of station 1; panel 12 for segment outboard of sta- 
tion 11.    (Note:    for positive sweep of structural reference 
line, panel 11  is calculated, panel 12 = 0.0.    Panel 12 exists 
for negative sweep, and panel 11 will be 0.0 
S'                ,  individual leading edge panel planform areas, 

structural reference system 
Same as 104 through 116, except for trapezoidal planform 
IS'      , total true trailing edge planform area, sun of the 

following panels 1-12.    Same assumptions as for preceding 
leading edge. 
S'      .        ,  individual trailing edge panel planform areas, 

structural reference system. 
Same as 130 through 142, except for trapezoidal planform. 

Locations 156 through 265 contain leading and trailing edge chord 
data and panel areas.    X-coordinates and delta chords are computed 
at Y-coordinates of the 11 structural analysis control stations 
YnAfl-lll* locations 12 through 22.    Panel areas are for panels between 

these stations.    All areas are sq ft/side. 

156-166 

167-177 

178-188 

189 

190-199 

X . , n  iiw X-coordinate, true leading edge 

X        (i.ID* X-coordinate, front spar 

Ari.. n  ii.»  leading edge chord, distance between front spar 

and true leading edge 
IS'   ,, total  true leading edge planform area, sun of the 

following panels  fl-10j 
S'                 ,  individual leading edge panel planform areas, 

aerodynamic reference system 
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TABLE 166. TG ARRAY (CONCL) 

Array 
Location Description 

200-210 
211-221 

222-232 

233-243 

244 

245-254 

255-265 

Same as 189-199, except for trapezoidal planform 
^prcn-in» x"coordinate, rear spar 

X       . .  ., X-coordinate, true trailing edge 

AC     1           trailing edge chord, distance between true trailing 

edge and rear spar 
ZS'    , total true trailing edge planform area, sum of the 

following panels  (1-10) 
S'               , individual trailing edge panel planform areas, 

aerodynamic reference system 
Same as 244-254, except for trapezoidal planform 

Locations 266 through 298 contain torque-box cross-sectional data 
for the 11 structural analysis control stations. 

266-276 

277-287 

288-.^S 

299-300 

W     ri. it-.» torque-box width, root to tip.    Also referenced as 

TBW, dimension 11. 
D-rD ft UM torque-box average depth, root to tip.    Also ref- 

erenced as TBD, dimension 11. 
XA-y ,.  m, torque-box cross-sectional area, root to tip, 

sq in. 
Not used 
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TABU: 167.    TGA ARRAY 

General  information for array TGA: 
Blank common reference location = T(1851J 
Array size ■ 135 cells 
Array TGA contains geometry data used for mass distribution calculations 

in overlays (14,0),  (15,0) and (17,0).   Array data in locations 1 
through 42 is created by subroutine GCNTL, overlay  (14,0).    Data in 
locations 45 through 135 is created from array CGI data by subroutine 
FI)IS, overlay (15,0), required data to be saved for confutations in 
overlay (17,0).    Array data is saved on mass storage file 1, record 145 
by subroutine WC0NT, overlay (15,0).   Array TGA is recreated from this 
record by subroutine W0i)ATA, overlay (17,0).  

Array 
Location Description 

Locations 1 through 42 contain control station data for mass distribu- 
tion calculations for flexible loads analysis.    Y.  .. are coordinates of 

11 equally spaced stations between structural analysis control station 1 
and the tip station, b/2. These stations define the 10 aerodynamic strips 
for which mass distribution data are conputed as output under data 
generation option for flexible analysis program.   Y-coordinates for panel 
centroids, locations 23 through 32,    re assumed to be at panel midpoints. 

1-11 

■>. T) 

23-32 

33-12 

Y,       ., Y-coordinates for aerodynamic strip boundaries, 

control stations for mass distribution calculations in aero- 
dynamic system,  root to tip. 
X, , X-coordinatcs of structural reference line for 

V-nr 
Vrn-im' str^P centroid Y-coordinate for the 10 panels 

defined by Y , mass distribution integration stations 

for all items within strip. 
Xrrn-1fn'    ^-coordinates of structural reference line for 

^Gd-ll)' 

Data in locations 43 through 135 are created from array CGI by sub- 
routine FDIS. They contain torque-box geometry infomation used to 
recreate array CGI data in overlay (17,0) for mass distribution inte- 
gration of final design torque-box weights by subroutine TBFWI. 
Locations 43 through 119 contain data from array CGI locations 1 through 
77, locations 120 through 124 from GGI(97) through GCI(102) and locations 
125 through 133 from CGI(127) through GGI(137). 
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TABLE 167.    TGA ARRAY (CONCL) 

Array 
Location Description 

43-53 

54-64 

65-75 

76-86 

87-97 

98-105 

109-119 

Y ,         , structural reference line stations, initially 

created from array TG, locations 1 through 11, reference 
stations for torque-box weight per inch data 
XAFS fl-ll)' xy\■llistance t0 tlie front sPar reference line 
from the structural analysis stations   Y. „  .... 

A(1-11J 
WTB ri-lH' torclue'box width at the 11 structural analysis 

stations 
YFS (1-11)' Coordinate for (YA, \?s)a,n) 

XFS (1-11)' Coordinate for (YA, XAFS)(1-11) 
YRS (1-11)' V^oordinate for (YA, X^Kl-ll) 
XR.S (1-11)' Coordinate for (YA, X^Cl-ll) 

Locations 120-124 contain torque-box integration control data. 

120 

121 

122 

123 

124 

135-135 

ID, control code for type of integration: 
0,0 = integration for 2W, ZW   and TW   in weight analysis 

reference system only. 
1.0 -  integration for all mass properties in all three 
analysis reference systems. 

ISL, maximum number of chordwise strips for each torque-box 

panel, initially created from variable data subarray 
DINT1, location 1. 

AY       , minimun width of chordwise strips for each torque- 
Amin                                                            ^                          M 

box panel, initially created from DINTI(4). 
N , maximum nunber of grids in each chordwise strip, initially 

created from DIKTIC"). 
AX      .   , minimun grid height in erch chordwise strip, initially 

created from DIWIKIO). 
D       M  HA» torque-box depth at the 11 structural analysis 
ave (i-iij 
stations. 
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TABU- 108. YC ARRAY, ÜVHRLAYS (14,0), (15,0), AND (17,0) 

General information for array YC: 
Blank conrion reference location = T(201) 
Array size • 150 cells 
Array data in locations 1 through 92 are created by GE0MC when either 

linear or nonlinear leading edge options are used. Created data 
subset size « number of input control stations plus 1. 

Data in locations 1 through 92 are used in overlays (14,0), (15,0), and 
(17,0) for true aerodynamic and structural chord calculations. 
Arrangement of data used from this array along with the storage of ? : 
the data items calculated are different from that of overlay (8,0). 
Descriptions for array YC used in overlay (8,0) can be found in 
Section III. 

Locations 1 through 40 contain local aerodynamic and structural chord 
information computed by subroutine CT0T for the using subroutines. 
Coordinates (Yi.Xjj defining the planform reference point are specified 
in array locations 1T(1), and TT(2), respectively. 

Array 
Locat ion Description 

Locations 1 through 10 chord data for the aerodynamic chord at Yi. 

1 

2 

3 

4 

5 

6 

8 

9 

10 

X  , true leading edge X-coordinate 
Li:c 

X,,,, leading edge element line X-coordinate for theoretical 
Lb 

planform 
X    , front spar reference line X-coordinate 

X^.., structure reference line X-coordinate 

X--, rear spar reference line X-coordinate 

X,^., trailing edge element line X-coordinate for theoretical 

planform 
Xp, , true trailing edge X-coordinate 

ILC 
C       ., true aerodynamic chord,  IYC(7) - YC(1)] 

C aerodynamic chord for theoretical planform, 

[YC(6) - YC(2)] 
C,     , torque box chord [YC(5) - YC(3)] 
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TABU: 168.   YC ARRAY, OVERLAYS (14,0),  (15,0), AND (17,0)  (CONT) 

Array 
Location Description 

Locations 11 through 31 contain chord data for the structural chord 
passing through (Yi,Xi). Structural chord intersection points with 
the seven spanwise control lines are defined in terms of the Yi and 
Xi coordinates. 

11 Yi,pc, true leading edge 

12 Y , theoretical planform leading edge element line 

13 Y , front spar element line 

14 Y , structural reference line 

15 Y ,,, rear spar reference line 

16 Y p, theoretical planform trailing edge element line 

17 Y  , true trailing edge 
11;,, 

18 X^ , true leading edge 
LfcC 
X , theoretical planform leading edge element line 19 

20 Xp„, front spar reference line 

21 X-., structural reference line 

22 X^ , rear spar reference line 

23 X—, theoretical planform trailing edge element line 

24 X^ , true trailing edge 

C    structural chord for true planform 25 

26 

27 

C  , structural chord for theoretical pxanform 

C  , structural chord for torque box 

28 C , X-axis intercept line normal to structural reference 
i 

line and passing through point (Yi,Xi) 
(-I/TANA^ - TANA^ 29 

30 D  , maximum airfoil depth as station Yi max.              r                          ■•■ 
i 

31 (t/c)., thickness ratio at station Yj^ (D  /C  ,) 
1                                            IliclX •   LOX-OX 

'32-40 Not used 
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TABLIi 168. YC ARRAY, OVHRLAYS (14,0), (15,0), AND (17,0) (CONCL) 

Array 
Location 

41-52 

53-64 

65-75 

76-86 

87-98 

99-110 

111-121 

122-132 

133-150 

Description 

Y
ICM n^» Y-coordinates for the up to 11 input control 

stations used for defining locations of true planform leading 
edge. Tip station value is added to data set. 

X ,  -., X-coordinates corresponding to stations defined in 

locations 41 through 52. Tip station coordinate is assumed to 
be for leading edge element line of theoretical trapezoidal 
pianform. 

Tan-p,. ,,,, slope of straight lines passed through adjacent 

points defined by preceding X-, Y-coordinates. 

C.p,. .-,, X-axis intercepts for straight lines defined by 

slopes and preceding X-, Y-coordinates. 

YTFn 12V Y"coor(linates for trailing edge, similar to 

preceding locations 41 through 52. 

XjTfi .- , X-coordinate for trailing edge, similar to preceding 

locations 55 through 64. 

Tan—,,. in, slope of trailing edge lines, similar to preceding 

locations 65 through 75. 

Grpn-in» x'axis intercept for trailing edge lines, similar 

to preceding locations 76 through 86. 

Not used 
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TABLE 169.    TWG ARRAY 

General  information for array TWG: 
Blank common reference location ■ T(1301) 
Array size = 400 cells 
Array TWG contains weight, mass distribution, and 1-g loads data created 

by overlays (14,0) and (15,0),    This array is saved on mass storage 
file 1, record 147, by subroutine WC0NT, overlay (15,0).    It is 
recreated in overlay (17,0) by subroutine W0DATA from this source. 

TWG array locations are initially set to 0.0 by subroutine LEWT, over- 
lay (14,0). 

Array 
Location Description 

Locations 1 through 9 are used to store exposed panel component weight 
data computed by overlays (14,0) and (15,0) routines. Confuted data, 
lb/side, are stored in array TWG locations by subroutines identified. 

1 

4 

5 

7-9 

IW, total outer panel weight, processed by FDIS.    Initially 
set to weight indicated through variable-data value in D(144), 
subsequently adjusted to sun of computed values in loca- 
tions 2 through 5. 
IW    , initial torque-box weight, set up by FDIS. 

ZW .., total estimated leading edge weight, set up by WLETE 

from CCW(l) 
TW    , total estimated trailing edge weight, set up by WLETE 

from CCW(2) 
ZW  , total estimated tip weight, set up by WC^NT from 

C(:i(91) value calculated by MISCNT. 
ZAW . , total incremental structural provision weights for the 

up to seven concentrated mass items. Set up by CDL during 
computation loop. This weight is equal to sum of values in 
locations 10 through 16 and is assumed to be included in 
preceding 2W • 

Not used 

Locations 10 through 16 contain confuted structural provision weights 
for each of the seven concentrated mass items computed by CDL.    Informa- 
tion in location 17 is not created.    It is intended to contain incre- 
mental weights for tip provisions for T-tail vertical tail and root 
previsions for T-tail horizontal tails. 

10-16 AW 
CDL (1-7) 
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TABLE 169.    TWG ARRAY (COOT) 

Array 
Location Description 

17 AWT     .., T-tail incremental weight at tip (not created; how- 

ever, processing provisions are programmed).   Set up by WC0NT 
from TCS(242) 

Locations 18 through 60 contain torque-box distribution data for the 
seven AW       items.   This data set is created by FDIS. 

18-27 

28-38 

39-49 

50-60 

AW 
CDL* 

torque-box panel (1-10).    Torque-box panel-point 

weights of the seven structural provision weights for con- 
centrated masses, distribution based on concentrated mass 
locations relative to spanwise torque-box panel boundaries. 
\r1  in  /A™ ^    l"ß shear at the 11 structural analysis sta- 
Al 1-J1J   l^LULj, 

tions for preceding panel weights, lb 

^Ad-UUACDL)* 1'8 ben*^n8 moment for preceding panel 

weights, in.-lb 

^VAfl-llUACDD' 1'8 torsional "^Mwent for preceding panel 

weights above, in.-lb 

Ixications 61 through 65 will contain 0.0 values transferred from 
TCS(242) through TCS(246) by WC0NT. Data for these locations are not 
created. This data set is intended to contain indicated information 
for incremental structural provision weights for T-tail configurations. 

61 

62 

63 

64 

65 

AWT ^  .. , lb/side T-tail prov. 
Y    , Y-coordinate for centroid of preceding weight 

X    , X-coordinate for centroid of preceding weight 

YA      ,. YA -coordinate for point (Y    , X   ) 
A cu»   A * ^ or   ce' eg eg' eg' 

X»  , X. -coordinate for point (Y , X ) \ eg' A *-    v. cg. cg7 

Locations 66 through 73 contain leading and trailing edge conponent 
data created by WLETE from arrays CCW and CCL. This data set is 
used to create WTLT array data by W0DATA in overlay (17,0). All 
eight items are stored in terms of pounds per air vehicle. 
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TABLE 169. TWG ARR/,V (COOT) 

Array 
Locat ion Description 

66 

67 

68 

69 

70 

71 

72 

73 

74-85 

W „-v IC, fixed leading edge structure weight, from CCWC3) 

W , weight of leading edge device 1, from CCL(64) 

W , weight of leading edge device 2, from CCL(65) 

W _, weight of leading edge device 3, from CCL(66) 

W    , fixed trailing edge structure weight, from CCW(5) 

W , total weight of trailing edge flaps, from CCW(6) 

W , total weight of spoilers, from CCW(7) 

W  , weight of ailerons for wing, elevators for horizontal 

tail, and rudders for vertical tail, from CCW(8) 

Not used 

Locations 86 through 95 contain initial estimated panel weights for 
torque-hox, created by FÜIS from array TCS.    This data set is used 
by WDUATA, overlay (16,0), to initialize subarrays WPNLS and TPNLW. 

80-95 W .    , initial structure weight estimates for the 10 torque- 

box-panels, lb/side 

Locations 96 through 332 contain data sets for deadweight 1-g shears 
and moments. The first data set, locations 96 through 128, is com- 
puted by FDIS. It contains total 1-g deadweight loads for all com- 
ponents except fuel and expendable concentrated masses (data sets in 
locations 267 through 332). 

Data sets in locations 129 through 161 contain initial load estimates 
for torque-box structures, set up by FDIS from array TCS. 

Data sets in locations 162 through 233 contain load sets for total 
leading and trailing edge structures. These sets are set up by LETEI, 
array TCS data. These two data sets contain 12 items for each load. 
Second through twelfth items are for the 11 structural analysis 
stations. The first item is computed at the centerline station, show- 
ing the effect of any structures inboard of the first structural cut. 
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TAB!£ 169. 1WG ARRAY (CONI') 

Array 
Location Description 

Data sets in locations 234 through 7~6 contain loads for miscellaneous 
contents. These are set up by HISCNf from array CCI, locations 169 
through 201 . 

Data set in locations 267 through 299 contains loads for fuel. This 
data set is computed by FDIS from fuel cell 1 and 2 loads data. The 
remaining-fuel load factor at [)(;l\'0 for each cell (data cells JW;(382) 
and TIIJG (395) is used to compute these loads. 

Data set in locations 300 through 332 contains loads due to concen­
trated mass i terns 1 and 2 (the t\vO masses that can be treated as expend­
able items). The loads set is created by ~1ISCNT from array CCI data 
using the remaining-mass factor for these two items stored in TCS(228) 
ani TCS(229). 

Load values are computed in terms of pounds for shear, and inch -pounds 
for moments. 

96- 106 

Hl7-ll 7 

118- 128 

129-139 

140-150 

151-161 

162-173 

174-185 

186-197 

198-209 

210-221 

222 -233 

l:VA( l-ll) ' 1-g shear for total outer panel, less fuel and 

concentrated masses 
l:~~A{ l-ll)' 1-g bending moment for preceding shear load 

l:~YA(l-ll)' 1-g torsional moment for preceding shear load 

VA(1_
11

) (TB), 1-g shear for initial estimate weight of torque ­

box structures 
~~(l-ll)(TB)' 1-g bending moment for preceding torque-box 

shear 
~.i\(l - 11 ) (TB), 1-g torsional moment for preceding torque -box 

shear 
V.i\(0- 11) (LE), 1-g shear for total leading edge s t ructures 

~~XA(0- 11 ) (LE) , 1-g bending moment for preceding LE shear 

~\1\(0 - ll) (LE), 1-g tors ional momen t for preceding LE shear 

Vi\(O-ll) (TE), 1-g shear for total trailing edge structures 

~~O- llJ (TE), 1-g bending moment for preceding TE shear 

t--Y.i\(0- 11) (TE), 1-g torsional moment for preceding TE ear 

411..' 
~-------~----------------------------------------------------~~--~ 
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TABLE 169. 'IWG ARRAY (CONI') 

Array 
Location Description 

245-255 

256-266 

267-277 

278-288 

289- 299 

300-310 

3ii- 321 

32 2- 332 

VA(l-ll)(MISC)' 1-g shear for miscellaneous items (includes tip 

structure; does not include structural provision weights for 
concentrated masses). 
l'v~l-11) (MISC), 1-g bending JOOment for preceding MISC shear 

M.y.t\(1-11) cmsc)' 1-g torsional moment for preceding msc shear 

V.t\(l-ll)(FUEL)' 1-g shear for design fuel in cells 1 and 2 at 

DWG0 
J'v~l-ll)(FUEL)' 1-g bending moment for preceding fuel shear 

t>y A(l-ll) (FUEL), 1-g tors ional moment for preceding fuel shear 

V A(l-ll) (CDL 1 , 2) , 1-g shear for design weight for concentrated 

mass items 1 and 2 at DGW0 
~(l- ll _' ~~.-DL 1, 2), 1-g bending moment for preceding CDL shear 

M.yA(l-ll) (CDL 1, 2), 1-g torsional moment for preceding CDL shear 

Lor ations 333 through 367 contain wei ght-per-inch data sets f0r leading 
edge, trailing edge, and torque-box structures. These data sets are used 
byWDDATA, overlay (16,0), to create array data in subarrays WPILE, WPITE, 
and TBWPI. The torque-box data set i s created by FDIS based on initial 
torque-box weight estimate. LE and TE data s ets contain 12 items. These 
are average wt/in. for the 12 LE and TE panels stored in array TCS, loca­
tlons 1-12. Each panel weight is divided by corresponding panel spanwise 
l ength in the structural reference system. LE and TE wt/in. information 
printed by PRTA, overlay (9,0), or ACPRTA, overlay (18,0), on outer panel 
design summary page is obtained from these data sets. 

333-344 

345- 356 

357- 36 7 

Wt/in.(O-ll)(LE), spanwise distribution of total leading edge 
structures, average panel spanwise unit weight 
Wt/in.(O-ll)(TE), spanwise distribution of total trailing edge 
structures, average panel spanwise unit weight 
Wt/in . (l - ll) (TB), spanwise distribution of torque-box structures, 
initial weight es timate 

Locations 368 through 374 contain data processing code information for 
the seven cc;ncentrated masses. This data set is created by subroutine 
MJSCNT from array TCS, locations 228 through 234. 
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TABLE 169.    TMJ ARRAY (CONT) 

Array 
Location Description 

368-374 JC^,. _., data processing code for concentrated masses 1-7; 

0.0 » no mass exists 
+1.0 » compute all mass distribution information 
-1.0 = compute structural provisions only 

Locations 375 through 400 contain design data for fuel cells 1 and 2. 
Subroutine FDIS creates these data sets from array CCI, locations 114 
through 126, after evaluation process for each fuel cell.   Subroutine 
WDDATA uses these data sets to create array data for subarray TFLD. 
Processing of fuel mass properties by subroutines WFLDD and WVWJD, over- 
lay (17,0), is based on information in this data set.   All fuel cell 
data are conputed and stored as per side values. 

(375-387) 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

Fuel cell 1, same as CCI(114) through CCI(126) for fuel 
cell 1. 
YTD, Y-coordinate of structural reference line identifying 

location of inboard closeout rib for fuel cell 1. 
Y^p, Y-coordinate of structural reference line identifying 

location of outboard closeout rib for fuel cell 1. 
XIB, X-coordinate corresponding to preceding Y _ 

X0B, X-coordinate corresponding to preceding Y^- 

AY , Y-station increment, (Ywg-Yj )/10.0 

ViL, conputed fuel capacity of cell, based on input density 

K0,  (W     +W)/(WJ, full-capacity scaling factor to adjust 

initial value of calculated mass distribution data to sun of 
required full-capacity plus fuel system weights 
SES' ^DES^FS^totaP' desi8n caPacity scaling factor to 
adjust full-capacity mass distribution data to fuel cell load 
at DGW0 
W         , (W     +wpS). full-capacity weight, sun of full-capacity 

fuel plus fuel-system weight 
WDES total'^DES^FS^ design caPacity weight, sum of fuel 
load at DGW0 plus fuel system weight 
W     , required full-capacity fuel weight for cell.    If not cap 
specified in input data set, calculated value is used.    If 
specified, smaller of input value and calculated capacity is 
used. 
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TABLE 169.    TWG ARRAY (CONCL) 

Array 
Location Description 

386 

387 

(388-40Ü) 

W  , design fuel load at DGW0 as specified in item 4 of input 

data set 
Wp_, fuel system weight associated with fuel cell 1, assuned 

to be distributed proportional to fuel distribution surface 

Fuel cell 2, same as CCI(114) through CGI(126) and data set 
in locations 375 through 387 

388 YIB 
389 Y 

0B 
390 XIB 
391 X0B 
392 AYA 
393 W0 
394 K0 
395 SES 
396 

total 
397 WDES total 
398 

399 

W 
cap 

WDES 
400 W,.„ FS 
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TABU; 170. CCW AliRAY 

General information for array CCW: 
Blank comnon reference location « CD(1) 
Array size ■ 50 cells 
Array CCW contains leading and trailing edge structure weight sunmary 

information created in overlay (14,0) by subroutines WLETE, LEWT, TEWT, 
TEWTI, and LETEI. This array is saved on mass storage file 1, record 
148, by subroutine WCJJNT, overlay (15,0). It is recreated in overlay 
(17,0) by subroutine W0DATA from this source for processing of LE and 
TE data by that subroutine. 

CCW array locations are initially set to 0.0 by subroutine LEWT. 

Array 
Location Description 

Locations 1 through 16 contain weights and unit weights for LE and 
Tli structures. Weight data set is initially computed as pounds 
per side values by computing routines and converted to pounds per 
air vehicle values by subroutine WLETE. 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

IW , total leading edge structure weight 

EWLp, total trailing edge structure weight 

W 
FIX LE' fixed leading edge structure weight 

ZW.,.,. ..,, total leading edge device weight 
UEV Lb 

W , fixed trailing edge structure weight 

ZW     T , total trailing edge flaps, sum of input flap-type 

device sets 1,2, and 3.    (NOTE:    Subroutine nomenclature 
for these devices is trailing edge devices 3, 4, and 5.) 
W AIL' aileron weight for wing, elevators for horizontal tail, 

and rudders for vertical tails specified by input flap-type 
device sets 4, 5, or 6.    (NOTE:    Subroutine nomenclature for 
this device is trailing edge device 6.) 
ZW    , spoiler weights, sum of input spoiler devices 1 and 2, 

internally identified as trailing edge devices 1 and 2. 
(W/S) 

LE' unit weight for total leading edge structures, weight 

in location 1 divided by area in location 17. 
(W/SJT , unit weight for total trailing edge structure, 

weight in location 2 divided by area in location 18. 
(W/S) 

FIX LE' 
unit weight for fixed leading edge structures, 

weight in location 3 divided by area in location 19. 
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TABLE 170.    CCW ARRAY   (CONT) 

Array 
LocatIon Description 

12 

13 

14 

15 

16 

(W/S)   , , average unit weight for leading edge devices, total 

weight in location 4 divided by sum of device planfom areas 
in location 20. 
(W/S)F   , unit weight for fixed trailing edge structures, 

weight in location 5 divided by area in location 21. 
(W/S)p. T , average unit weight for trailing edge flaps, 
total weight in location 6 divided by total device planfom 
area in location 22. 
(W/S)  , unit weight for aileron-type devices, weight in loca- 

tion 7 divided by area in location 23. 
(W/S) , average unit weight for spoiler devices, total weight 

in location 8 divided by total device planform area in loca- 
tion. 24. 

Locations 17 through 26 contain conputed planfom areas for leading 
and trailing edge items identified in locations 1 through 8. These 
area values are initially computed in terns of square feet per side 
and subsequently converted to square feet per air vehicle values by 
WLLTL. 

17 

18 

19 

20 

21 

22 

23 

24 

S , total planform area for leading edge 

STp, total planform area for trailing edge 

SFIX LE' Planform area for fixed leading edge, total area less 

segments deleted for leading edge devices 
SnFV IF' tota^ lading edge device planform area, sum of areas j 

for devices, 1,2, and 3. 
SFIX TE* Planfonn area for fixed trailing edge, total area less 

segments deleted for trailing edge devices 
S  TF, total planform area for trailing edge flap-type devices, 

internally identified as TE devices 3, 4, and 5. 
SAIL' Plan^orm area ^or aileron-type device, internally identi- 

fied as TE device 6. 
S- , total planform area for spoiler-type devices, internally 

identified as TE devices 1 and 2. 
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TABLE 170.    CCW ARRAY (CONY) 

Array 
Location Description 

25 S  trap, total planform area of leading edge, based on 

trapezoidal planform 
26 S-,,, trap, total planform area of trailing edge, based on 

trapezoidal planform 

Locations 27 through 42 contain CG coordinates (Y,X) for the eight 
weight items in locations 1 through 8. 

27 VCÜ f0r IWLH 
28 XCG fOT SlVLE 
29 YCG f0r IWTE 
30 XCG 

f0r SIVTE 
31 YCC f0r WFIX LE 
32 

^G f0r "FIX 1£ 
33 YCG f0r »W L0 
34 XCG f0r ^DEV LE 
35 YCG f0r WEIX TE 
36 XCG f0r WFIX TE 
37 YCG f0r SWFL TE 
38 XCG f0r ^FL TE 
39 YCG f0r WAIL 
40 xa; for IV

AIL 
41 YCG for IWSP 
42 XCG f0r IWSP 

Locations 43 through 49 contain type-of-device identification code 
for leading and trailing edge devices. This data set is created by 
subroutine LEWT, locations 43, 44, and 45, and by subroutine TEWTI, 
locations 46 through 49. These control codes are used by subroutine 
WLETE to identify device type during output print of calculated leading 
and trailing edge summary information under control of IPC12), control 
card 2, column 12. Set created by LEWT is device type for each of the 
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TABU: 170. CCW ARRAY (CONCL) 

Array 
location Description 

three sets of devices, internally identified as leading edge 
2, and 3. Code value definitions are: 

device 1, 

1.0 ■ leading edge slats 
2.0 = leading edge kruger flaps 
3.0 = droop leading edge 

Trailing edge sets created by TEWTI are for flap/aileron-type 
internally identified as trailing edge device 3, 4, 5, and 6. 
value definitions are: 

devices, 
Code 

0.0 = simple flaps 
1.0 = single-slotted flaps 
2.0 = double-slotted flaps 
3.0 = triple-slotted flaps 
4.0 = aileron 
5.0 = elevator 
6.0 = rudder 

43 N...., device-type code for LE device 1. 

44 N.r.7, device-type code for LE device 2. 

45 N.p , device-type code for LE device 3. 

46 N' ._, device-type code for TE device 3. 

47 N,...., device-type code for TE device 4. 

48 N™,.., device-type code for TE device 5. 

49 M.,..,, device-type code for TE device 6. 

50 Not used 
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TABLE 171. CGI, CCL, and CCT ARRAYS, OVERLAY (14,0) 

General information for arrays CCI, CCL, and CCT: 
Blank conwon reference location: CCI = CD (1651) 

CCL = CD (51) 
CCT - CD (351) 

Array size = 300 cells 
Arrays CCI, CCL, and CCT all contain same type of information.    CCI is 

working array for overlay (14,0) subroutines that compute leading 
and trailing edge mass distribution data.   CCL and CCT are tenporary 
storage routines for CCI data conputed for LE and TE structures, 
respectively.    Array CCL is created by subroutine LEWT, array CCT by 
subroutine TEWT.    Both arrays are used by mass integration subroutine 
LETEI to recreate CCI array data during separate calculation passes 
for mass properties integration programmed in LETEI. 

Array CCI is created by both subroutines LEWT and TEWT.    It contains 
necessary weight and control geometry information for all LE and TE 
structural conponents.    Data sets created for storage of each type of 
control surface device data are sized to contain information for up 
to six separate devices stored in consecutive cell locat-tns.    How- 
ever, number of LE devices is limited to three.    In TE c   irol 
device analysis, each cell location in data sets refer to a specific 
type of TE device. 

All weight data are computed in terms of weight per side. 
CCI array locations are set to 0.0 by subroutines LEWT and TEWT. 

Array 
Location Description 

Locations 1 through 63 contain fixed structure panel weight, distribu- 
tion, and control geometry data.    These data sets describe fixed 
structure without any control surface devices.    Panels are the 10 plan- 
form segments with parallel aerodynamic chords that are defined by 
V-coordinates for the 11 structural analysis stations.    Spanwise and 
chordwise distribution parameters are conputed in aerodynamic refer- 
ence system. 

1 

2-11 

ZW.     .   , total weight of fixed structures, sum of W   ,   ,,  ... basic' ö pnl (1-10), 
following 
W       , panel weights for the 10 aerodynamic LE or TE 

strips defined by Y .(1-11) 
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TABIJi 171. CCI, CCL, and CCT ARRAYS, OVERLAY (14,0) (COWT) 

Array 
Location Description 

12-21 

22-31 

32-41 

42-52 

53-63 

TAN 2   i   (-1  1ni» slope of spanwise distribution line for the 

10 panels, based on weight per inch ordinates at inboard and 
outboard stations of each panel.    Each weight ordinate is com- 
puted as product of unit weight, Ib/sq in., times true panel 
chord at control stations. 
C_  ,. in,    X-axis intercept corresponding to preceding slope 

for the 10 panel weight distribution lines 
^xn-inv t:aPer rati0 for chordwise distribution of spanwise 

weight ordinates for each panel, X ■ ZApr/ZFWD 

X                  , X-coordinate for forward panel control point at 

Y , computed location for true leading edge for LE 

panels, or rear spar for TE panels.. 
XAFT ri-lll' x"coorciinate for aft panel control point at 

Y n, front spar for LE panels, or computed location for 
tA  I'll 

true trailing edge for TE panels 

Locations 64 through 147 contain weight, distribution, and control 
geometry data for up to six control surface devices. 

64-69 

70-75 

76-81 

W       n n' weiß'lt for each of the separate control devices, 

1, 2, and 3 for LE, 1 through 6 for TE.    The variable input 
data array 0 locations for data sets corresponding to these 
are: 

Oevice No.                                       LE                         TE 

1 0(1500-1509)          0(1580-1594) 
2 0(1510-1519)          0(1595-1609) 
3 0(1520-1529)          0(1610-1629) 
4 -                     0(1630-1649) 
5 -                     0(1650-1669) 
6 (Wing = aileron                  -                    0(1670-1689) 

(Hori = elevator)                                    0(1690-1709) 
(Vert = rudder)                                        0(1710-1729) 

(W/S)DEV Q.6V, device unit weight, Ib/sq ft 

S                , device planform area, Ib/sq ft 
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TABU: 171.    CCI, CCL, and CCT ARRAYS, OVERLAY (14,0)  (CONT) 

Array 
Location Description 

82-87 Y,u ,, 1■^, Y-coordinate for inboard edge of device 
ID   (i-D) 

88-93 Yöm n 61* Y"coordinate for outboard edge of device 

94-99 Ycr (1-6)' ^'Coordinate for centroid of device weight 

100-105 Xrr  ,.  ,,, X-coordinate for centroid of device weight 

106-111 TAN Z        (I.*)* s^0Pe of spanwise distribution line for each 

device 
112-117 C- DEV (1.6). X-axis intercept corresponding to preceding slopes 

118-123 XX DFV ri-6")' taPer ratio for chordwise distribution of span- 

wise weight ordinates for each device,   A = Zp^-VZ.--, 

124-129 TAN X       D     (i-e)' sloPe 0f forward control line defining 

: device LE 
130-135 CX FWD DHV (1-6)' X"axis intercept corresponding to preceding 

slopes for forward control lines 
136-141 TAN X „_ DEV Q.6-jf slope of aft control line defining device 

TE 
CX AFT DEV f 1 6")' x"axis intercept corresponding to preceding 142-147 

slopes for aft control lines 

Locations 148 through 219 contain weight, distribution, and control 
geomet ry data for processing of fixed structures to be deleted and 
rep lac ed with control surface devices. 

148-153 WAFIX (-)(l-6) 
154-159 (W/S) AF1X (-H1-6) 
160-165 SAHX(-J(1-6J 
166-171 YCG AFIX(-)(l-6) 
172-177 XCGAFIX(-)(l-6) 
178-183 TAN Z im ^FIX(-)(l-6) 
184-189 CZAFIX(-)(l-6) 
190-195 AXAFIX(-)(l-6) 
196-201 TAN x im AFWDAFIX(-)(l-6) 
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TABLK I7l.    CCI, CCL, and CCT ARRAYS, OVERLAY (14,0)   CÜONT) 

Array 
Location Description 

202-207 CX FWD  AFIX(-)(l-6) 
208-213 TAN XAFTAFIX(-)(l-6) 
214-219 CX FWDAFIX(-){l-6) 

Locations 220 through 291 contain weight, distribution, and control 
geometry data for processing of incremental fixed TE structures to be 
added to basic fixed TE panel weights.    This data set is created during 
processing of TE devices only and in accordance to type-of-device and 
input control information. 

220-225 WAFIX (+H1-6) 
226-231 (W/S) AFIX(+)(l-6) 
232-237 SAFIX(+)(l-6) 
238-243 YCGAFIXf+)(l-6) 
244-249 XCGAFIX(+Hl-6) 
250-255 TAN Z 1A*   "AITXHa-6) 
256-261 

S AFIXM(l-6) 
262-267 XX   AFIXt+Hl-6) 
268-273 TAN! Y 

FWDAFIX(+)(l-6) 
274-279 CX FWDAFIX(+)(l-6) 
280-285 I'AM \ 

/\J;TAFIX(+j(l-6) 
286-291 CX FWDAFIX(+)(l-6) 

Locations 292 through 295 contain grid size control data created 
from subarray UINTI of variable input data array D, locations 1143 
through 1154. 

292 Ny, mnximum nunber of chordwise strips for each panel, 

DINTU2) for LE and DINTI(3)  for TE 
293 AY .   , minimum width of chordwise strips for each panel, 

niNTI(5j  for LE and DINTU6)  for TE 
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TABU: 171.   CCI, CLl, and CCT ARRAYS, OVKRLAY (14,0)  (CONCL) 

Array 
Location Description 

2lJ4 

295 

N , maximun nunber of grids in each chordwise strip, 

DINTI(8)  for LH and DINTI(9) for TE 
AX .   , minimun grid height in each chordwise strip, DINTI(ll) 

for Ll-, and DIOTKIZ)  for TI: 

Locations 296 through 300 contain data created and used during compu- 
tations of basic fixed structure weights by subroutines LEWT and TFWT. 

296 

29: 

298 

299 

300 

K.,,^, computed weight factor to be applied to basic calculated 

(W/S)fl value. If (W/S) is input, only input K^, item 22 of 

fixed Lh and TE input data sets, is used. 
(W/S), computed or input basic unit weight, including applicable 
Kj^S» lb/sq in. 

AC   /AC     , average chordwise centroid location for basic cp     ave * 
weight, fraction of average chcru from forward control line, 
computed as CP = (1 + 2X)/(3 + 3\), where X« input value, 
location 229 
XY    , taper ratio for average chordwise distribution of basic 

fixed structure, input value, item 3 of fixed LE and TE input 
data sets 
C   f , average fixed structure chord computed at Y-station 

= i/2 (Yj * y11) 
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TABLH 172. TCS AimAY, OVERLAY (14,0) 

General information for array TCS: 
Blank common reference location = Cü(14ül) 
Array size = 250 cells 
Array TCS contains mass distribution data resulting from numerical 

Integration procedures prograjnmed in subroutine LETEI for leading 
edge and trailing edge structures. Mass distribution data are 
computed and stored for each distribution panel defined for 
weight analysis, flutter optimization, and flexible loads analysis 
reference systems. 

Array TCS data are used by Ll;Tli2 to create LE and TE data in arrays 
CLEI, CTEI, CI0Y for use by overlay (17,0) subroutine W0DATA, WVFDD,- 
and WFLDI). 

Array 
Locat ion Description 

Locations 1 through 36 contain weight and moment data for LE or TE 
structures integrated in the weight analysis system. This data set con- 
tains weight and moment data for 12 panels defined by the 11 structural 
analysis control stations, centerline station, and tip station. Panel 
(0) is defined by the X-axis and the structural chord defined by control 
station 1, Y^j» Panel (11) is defined by the structural chord of con- 
trol station 11, Y^n, and the aerodynamic tip chord. Any LE or TE 
structures within these panels are assigned to these panels. 

1 

2-11 

12 

13-14 

25-36 

SW , ,„,, weight of structure inboard of structural chord. 
pnl(0j 

2W W1 ,„., weight of structure between control stations 
pnlfl-10)'   fe 

1 and 11 

2W .,,,., weight of structure outboard of structural chord 11 
pnl(ll)   6 

S(W'AY ),n in, sum of grid spanwise moments for each of the 

12 preceding panels. Moments are computed at inboard control 
station, Y . ., for each panel. 

Z(W«AX.)rn in, sum of grid chordwise incnents for each of the 

12 preceding panels. Moments are computed at inboard control 
station, X  =0, for each panel. 
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TABLE 172. TCS ARRAY, OVJ:RLJ\Y (H.O) (I:ON'l') 

Array 
1 Location Description 

Locations 37 through 113 contain '"eight, JTDment, and inertia data 
for LE or TE structures integrated in the flutter optimization reference 
system. This data set contains data for the 11 structural strip 
panels defined for the 11 structural synthesis control stations, 
YA(l-11), (TG(l)- TG(ll)). The spanwise panel bo;.mdaries are defined 
by Y' A (l-l2)' (TG(45) - TG(56)). All weights, moments and inertia are 

swmned to the structural synthesis control points for the panel , 
(Y\ . , X \ . = 0) • 

1 . 1 

I 37-4 7 l:Wpnl (l-ll), swn of griJ '"eights for structural strip panels 

defined for flutter optimization program 
; 48- 58 

I 

' 59-69 

70-80 

I 81- 91 

92-102 

! 103- 11 3 
L ··- ··- ____! 

1;(\V·~\)(1-ll)' sLun of grid spanwise moments for each of the 

11 flutter optimization panels, moi111imtS computed at structural 
synthesis control station, YAi' of panel 

:t(W·~X,\) (l- 11 ), swn of grid chordwise moments computed at 

structural synthesis control station, XA.=O, f!fr each panel 
l;(W·~XA 2) (l- 11 ), and l;(ly) (l-ll). Ini ti§lly, swn of second 

weight moment for pitch inertia calculations. Final value 
is the pitch inertia, IYi = l;GV·~X2) i +l;(I0y) i 

l;(W·~Yt\2 ) (l-11 ) and l;(IX) (l-ll), roll inertia data 

t(IOY, ) (1-ll) SLUn of grid pitch (Io)'s 

t(I0x~) (l~l) ~~~of grid roll ~10~~-s ___ __ _ 

Locations 114 through 190 contain weight, moment, and inertia data for 
u: or TE structures integrated in the flexible loads analysis reference 
system. This data set is sized to contain data for 11 aerodynamj ..: 
.:; trip panel s ; hmvever, data are computed for only lC panels as de­
fined by (Y,X) coordinates in TGA(l)-TGA(42). Uat a are stored ln 
first 10 locations of each subse . 

114- 123 

124 
125- 134 

l:Wpnl(l-lO)' swn of gr id weights fo.r aerodynamic strip 

panels defined for flexible .bads analys is program 

Not used 
tf\V·~Y)(l - lO), SWTl of griJ :;panwise moments for each of thc~J 
10 fl t:-.x ible loads analysis panels, moments cow.puted at pane l 
control station, Y., defined in TGA (23) -TGA(32). 

1. 
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TABLE 172. TCS ARRAY, OVERLAY (14,0) (CONCL) 

Array 
Location Description 

135 
136-145 

146 
147-156 

157 
158-167 

168 
169-178 

179 
180-189 

190 

Not used. 
Z(W,AX)n 1fn, sum of grid chordwise moments computed at 

panel control station, X., defined in TGA(33)-TGA(42) 
Not used. 

Initially, sum of r(W.AX2)    , and ^Vd-lO)* 
second weight moment for pitch inertia calculations. 
Final value is pitch inertia, I  = r(W-AX2)i + Id™^ 

Not used 

E(W-AY2)(1_10) and r(Ix)n-lo)' 
ro11 inertia data 

Not used 

^Wa-io)' svm of 8rid pitch (IfJ's 

Not used 

^OX^l-lO)' sm 

Not used 

0J 

of grid roll (I^J's 

locations 192 through 227 contain shear and moment data for LE or 
Tli structures computed from panel integration results stored in 
locations 1 through 36. 

192 

193-203 

204-215 

216-227 

V., ., 1-g shear at centerline 

V ,   , 1-g shear at structural analysis control stations 

YA(1-11)' 
Nl r in, 1-g bending moments for preceding shears 

NL r   ,, 1-g torsional moments for preceding shears 

Locations 228 through 237 contain yaw inertia data computed for 
the_10 aerodynamic strips defined for flexible loads analysis program 

228-237 

238-250 

2(1-) ri . ,, sum of grid yaw inertia computed at control 

stations CY.,X.) defined in TGA(23) - TGA(42). 

Not used 
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TABLE 173.    CKD ARRAY, SUBROUTINE LETEI 

General information for array CKD: 
Blank common reference location ■ CD(1951) 
Array size » 50 cells 
Array CKD is used by subroutine LETEI, overlay (14,0), for storage and 

retrieval of local airfoil depth data used during integration loops 
of leading and trailing edge structure weights.    Parameter values for 
depth variations stored in locations 1 through 40 are created from 
array TFRDK for each integration pass.   Locations 41 through 50 are 
used for storage of pertinent parameter values computed during inte- 
gration of LE and TE structures. 

Array 
Location 

1-10 

11-20 

21-30 

31-40 

41 

42 

43 

44 

45 

46 

47 

48-50 

Description 

Tan KÜpwun-lO)' from TFRDK(1)-TFRDK(10) for LE and 

TFRDK(41)-TFRDK(50)  for TE 
CKU FWDfl-lOl    from TPRJWD-TFRDKCZO) for LE and TFRDK(51)- 

TFRDK(60)  for TE 
Tan KDAI_ ,.  .„, from TFRDK(21)-TFRDK f30) for LE and 

Arl    ^I-IUJ 
0.0 for TE 
C,n.AtTr (1-10), from TFRDK(31)-TFRDK(40) for LE and 0.0 for TE 

KDp^   at station Y. 
i 

KD.,,-   at station Y. AFF. i 
i 

Tan KD., chordwise KD slope at strip (KDAFT-laW/M] 
KD at station (Y.,X.), depth factor at grid centroid 

K0(KD)2 

K- for component, from DKDIN(2) for LE and DKDIN(3) for TE 
^ 2 

W    • .  • Kg (KD)   , weight (IJ term for local airfoil depth 

effect for each grid 
Not used 
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TABU: 174.    CLEI and CTEI ARRAYS 

General information for arrays CUil and CTHI: 
Blank common reference locations:    CLEI = Cü(651) 

CTEI = CD(801) 
Array sizes =150 cells 
Arrays CLEI and CTEI contain mass distribution data for leading edge and 

trailing edge structures created by subroutine LETEI from computed 
data stored in array TCS.    CLEI and CTEI are saved on mass storage 
file 1, records 149 and 150, by subroutine WLETE.    The arrays are 
recreated from this source by subroutine W0DATA for overlay (17,0) 
computations. 

Array 
Location Description 

Locations 1 through 36 contain mass distribution data integrated in the 
weight analysis-reference system.    This data set is created from 
array TCS,  locations 1 through 36. 

1-12 

13-24 
25-36 

rw l   mm' k'^ßht analysis reference system 

SCW*^ Y x )(0-11) 
£(W-AXA)C0-11) 

Locations 37 through 91 contain mass distribution data integrated in the 
flutter optimization reference system.    This data set is created from 
array TCS, locations 37 through 91. 

37-47 SIVpnl  (Ml)' " 
48-58 ^Vfl-U) 
59-69 «"•AXA)(1.U) 

70-80 1(IY\ V-U) 
81-91 ^'XA'CI-ID 

Locations 92 through 146 contain mass distribution data integrated 
in the flexible loads analysis reference system. This data set is 
created from array TCS,  locations 114 through 168. 

92-101 

102 

103-11.2 

113 
114-123 

SW       n  irn, flexible loads analysis reference system 

0.0 
2(W.AY3 

0.0 
(W-AX) 

(1-10) 
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TABLE 174. CLEI and CTEI ARRAYS (CONCL) 

Array 
Location Description 

124 
125-134 

135 
136-145 

145 

147-150 

0.0 

^Va-io) 
0.0 

I(IX)(1-10) 
0.0 

Not used 
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TABLE 175.    CI0Y ARRAY 

General information for array CI0Y: 
Blank common reference location = T(501) in overlays (14,0),  (15,0), and 

(16,0).    CD (1401) in overlay (17,0). 
Array size = 150 cells 
Array CI0Y contains yaw inertia data, !„, conputed in overlays  (14,0) and 

(15,0) for use in overlay (17,0) for total weight, CG, and inertia com- 
putations by suliroutine IV0ÜATA.    This array also contains mass distribu- 
tion data for concentrated masses.   Array CI0Y is saved on mass storage 
file 1, record 190, by subroutine WDDATA, overlay (16,0).    This record 
is read into core by W0DATA, updated with final torque-box (Iz)'s and 
rewritten.   Array CI0Y is subsequently recreated by W0DATA for total 
surface mass distribution calculations.   Array CI0Y is initialized to . 
0.0 by subroutine WLETli. 

Array 
Location Description 

Locations 1 through 70 contain yaw inertia for the 10 aerodynamic 
panels defined for flexible loads analysis. 

1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

Z(1„J     ,       n,  leading edge structures, created by LETEI from 

SU J TU,,  im» torque-box structures, created by W0DATA from 
^ 1n(1-1UJ 

TCS(201)-TCS(210)i 
Z(I

:
J
LL(I-IO)' 

le 

TCS(228)-TCS(237). 
r(l7).r ,. in, trailing edge structures, created by LETEI from 

^ 11;(i. -lUJ , 

TCS(228J-TCS(237) 
2(17)      , miscellaneous contents, created by MISCIT from 

0(0(21)-CKD(30)' 
Z(k) ..,. ..., concentrated masses, created by CDL from 

CKD(31)-CKD(40) 

TCS(210) 
s(iz)a2 

TCS(210) 

^VELKI-IO)' 
fuel in CeI1 1'  created by FDIS £rom TCS(201) 

2(
VFI 2(1-10)' fuel in Cen 2'  created by FDIS from ^5(201)- 

Locations 71 through 120 contain mass distribution data for deleted 
weights of concentrated mass items 1 and 2 at the design point for flexi- 
ble loads analysis. This data set is computed by subroutine CDL, overlay 
(15,0). Values arc added to distribution data for concentrated masses 
stored in array Olli, flexible loads analysis set, for computations of 
total panel and CG computations by subroutine W0DATA, overlay (17,0). 
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TABU; 175.    C10Y ARRAY (CONCL) 

Array 
Location 

71-80 

81-90 

91-100 

101-110 

111-120 

121-150 

Description 

SAW. , flexible loads analysis reference system 
CDL 1,2 pnl(l-10) 

panel weights for that portion of concentrated mass items 1 and 2 
which arc deleted for mass status at the design condition for 
flexible loads analysis. Weights in affected panels are based on 
"beamed reaction" weight at panel CG's that straddle concen- 
trated mass CG. 

CDL 1,2 pnl(l-10) 
, first mass moment for preceding Z(M-Y 

weights 
I(AK-X) in  im» fir-st mss moment for preceding 
weights 
r(iY)c DL 1,2 pnl(l-10) , pitch inertia for preceding weights 

2(1 xW 1,2 pnld-lO)' ro11 inertia for Preceding weights 

Not used 
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TABl.i: 176.    TGR ARRAY, SUBROUTINE LEUT 

General information for array TGR: 
Blank common reference location - T(1751) 

4 foray size ■ 100 
i Array TGR is used for storage and retrieval of input variable 

data for analysis of fixed leading edge and leading edge 
control surfaces. Subarray TIJ-D, dimension 25, is assigned 
to locations TGRC51)-TGR(75). This subarray contains 
variable data from array DLE for fixed leading edge analysis 
and from arrays DLED1 and DLEDK for control surface analysis. 
Locations 1-50 and 76-78 are used for storage of calculated 
data. 

Subarray 
Array TLFD Fixed Leading Edge Leading Edge Control 
Location Location Analysis Surface Analysis 

1 _ zroot» fixed 4WLJ:, fixed structure weight to be 
weight/inch at deleted for device i 
inboard control 
station. 

2 — Z2 YCG, centroid for deleted weight 
3 — Z3 XCG, centroid for deleted weight 
4 — Z4 Zjß, fixed structure weight/inch, 

inboard station of device 
5 — Z5 Z03, fixed structure weight/inch 

outboard station of device 
6 — Z6 4ZIB 
7 — 27 4z0B 
8 "^ h ZLE IB» ordinate of weight distri- 

bution surface at YIB, XLE 
9 — z9 zip 0B, ordinate of weight distri- 

bution surface at YTT,, X, _ 
10 — ZlO 

IB' LE 
ZFS IB 

11 — zu 2FS 0B 
12 ZAC iß. ordinate of weight distri- 

bution surface at YJB and fixed 
LE weight deletion X-control 
station defined by the input 
data in TI.ED(7) 

13 

J 

z^C 0B, same as the foregoing 
except at Y^B and X(TLED(8)) 
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TABLE 176. TGR ARRAY, SUBROUTINE LEWT (CCM") 

Subarray 
Array TLED Fixed Leading Edge Leading Edge Control 
Location Location Analysis Surface Analysis       i 

14 — — XCG iß, centroid of deleted part  | 
of fixed LE surface at the 
inboard station             1 

15 -~ — XQ; 0B» same as t^e foregoing    j 
except at outboard station 

16 mm 
■" ^ AWT» spanwise taper ratio of 

deleted LE weights, AZ0B/AZIB j 

I7 A byft JB, chordwise taper ratio 
of deleted weight distribution 

surface, (z AC IB)/(ZLE IB) 
18 — — AAOT 0B. Cz AC 0B)/CzLE 6E) 

19-36 — — —                                                            j 
37 CGy DEV» spanwise centroid of 

device weight, fraction of    ! 
device span               j 

38 — - -                       1 
39 "• — Xy DEV, spanwise taper ratio of 

device weight distribution line 
40 ZJB, weight ordinate at inboard 

station of device weight distri- 
bution line 

41 
i 

— — Z0B, weight ordinate or outboard  j 
station 

42 CGX DEV» chordwise centroid of 
device weight, fraction of    | 
average device chord 

43 ■■■ 
— Xx DEV» chordwise taper ratio of ! 

device weight distribution line 
44-50 — — —                       j 

51 1 (W/S)LE, input unit 
weight 

TYPE, device type code         i 

52 2 Kwt Number of panels              j 
i   53 3 ^ wt YIB     '                   1 
I   54 4 Kl %                         i 

55 5 Cl CTE IB                       j 
56 6 C2 GTE 0B 

!   57 7 C3 ACfixed IB 
I   58 8 K2 ACfiXed 0B                  | 
j   59 9 C4 CW/S)DEV, input unit weight 

60 10 (t/c)ref Kwt                       1 
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TABU: 176.    TGR ARRAY, SUBROUTINE LEWT (CONCL) 

Subarray 
Array TI.Fn Fixed Leading Edge Leading Edge Control 
Location Location Analysis Surface Analysis 

61 11 KdLE 
62 12 — A wt 
63 13 — Kl 
64 14 — Cl 
65 15 — C2 
66 16 — C3 
67 17 — C4 
68 18 — C5 
69 19 — K2 
70 20 — C6 
71 21 mm Ct/c)ref 
72 22 — K3 
73 23 — K4 
74 24 — C7 
75 25 - Nact 
76 — — Kx + K3 + K4 
77 — — (Q'Spnl)/bpni 
78 — — KDEV» device weight index factor 

79-100 — — — 
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TABU- 177. TST ARRAY, SUBROUTINE LEWT 

General information for array TST: 
Blank conmon reference location ■ T(1701) 
Array size ■ 50 cells 
Array TST is used for storage and retrieval of calculated 

leading edge control device geometry and weight distri- 
bution data. This array is used during computations for 
each of three devices analyzed by subroutine LEWT, array 
locations are initially set to 0.0 before each analysis. 

Array 
Location Description 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

YIB, inboard control station for device i 
Y0B, outboard control station for device i 
XpwD IB» X-coordinate of true leading edge at YIB 
XpwD 0B» X-coordinate of true leading edge at Yg)B 
XAFT IB. X-coordinate of device trailing edge at YJB 
XAFT 0B» X-coordinate of device trailing edge at Y0B 
GIB, device chord at YIB 
C0B, device chord at Y0B 
S, total projected plan from area for device i, sq ft/side 
^AFT» device span, distance along device trailing edge 
Tan G, slope of device aerodynamic chord equation 
CQ,  center line intercept for device aerodynamic chord equation 
Lj^pp/Npni, panel lengths 
Si, inooard panel area, sq ft/side 
52, middle panel area, sq ft/side 
53, outboard panel area, sq ft/side 
Wj, inboard panel weight, lb/side 
W2, middle panel weight, lb/side 
W3, outboard panel weight, lb/side 
CW/S)i, inboard panel unit weight, Ib/sq ft 
CW/S)2, middle panel unit weight, Ib/sq ft 
(W/S)3, outboard panel unit weight, Ib/sq ft 
Yj, inboard station, panel 1 
Y2, outboard station, panel 1 
Y3, outboard station, panel 2 
Y4, outboard station, panel 3 
Ci, device chord at Y^ 
G2, device chord at Y2 
G3, device chord at Y3 
G4, device chord at Y4 
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TABIJi 177.    TST ARRAY, SUBROmNE LEWT (CONCL) 

Array 
Location Description 

31 Cdyi, spanwise centroid, panel 1 
32 CGY2» spanwise centroid, panel 2 
33 cch'3» spanwise centroid, panel 3 
34 C^xi, chordwise centroid, panel 1 
35 Ci'X2*  chordwise centroid, panel 2 
36 tT'XS» chordwise centroid, panel 3 
37 4Yli2 3 
38 Aj, planform taper ratio, panel 1 
39 A2, planform taper ratio, panel 2 
40 A3, planform taper ratio, panel 3 
41 CG\,  chordwise centroid, fraction of chord at VQQ 

42 Ax, chordwise taper ratio of weight distribution surface 
43 ^ILE IBt chordwise station for fixed leading edge cutoff at YJB 

PdLE IB» chord for fixed leading edge deletion at Yjg 
44 X^LE ^B. chordwise station for fixed leading edge cutoff at Y^g 

QlLE 0B» chord for fixed leading edge deletion at Y0B 
45 Tan C^LE, slope of QJLE equation 
46 Q-yii.p. centerline intercept for QJLE equation 
47 (NZIJLT • üGlv')/SsurfaCe 
48 XW, total device weight, lb/side 
49 rMx, total moment about the X-axis, in.-lb 
50 XMy, total moment about the Y-axis, in.-lb 
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TABLE 178.    TOD ARRAY 

General information for array TIED: 

Blank conmon reference location • TGR(51) 
Array size = 40 
Array TTED is used for storage in retrieval of input variable data for 

analysis of fixed trailing edge and trailing edge devices. Subroutine 
TEIVT initializes array locations to zero and transfers input data 
subarray Ulli information to TTEU for analysis of fixed TE structures. 
In the evaluation loop for TE devices, subroutine TEDEV organizes 
device variable data into array TTED in accordance to device type. 
Variable-data subarrays DTEDl, DTEDZ, DSPDK, DFLPK, and DAILK are 
used to create required TTED data. 

Array TTED is printed by subroutine WKTl,  as part of array TGR, 
under control of IP(ll), case control card 1, colum 11. 

i Ailerons; 
Flaps; Devices Elevators; 

Fixed TE Spoilers, 3. 4, 5, 6; Rudders; Device 

Array 

Structure Devices 1, 2 Types 0, 1, 2, 3 6; Types 4, 5, 6 

Ref Data Array Ref Data Arrays Ref Data Arrays Ref Data Arrays 
Location DTE DTEDl, DSPDK 1)110)2, DFLPK ITrED2, DAILK 

1 tw/s)TC - ID^ 
type 

ID^ 
type 

2 Kwt V Npnl N , pnl 

3 Kt YIB YIB YIB 

4 h V V Y0B 

5 ci CFWD IB C1IB C1IB 

6 C2 CFWD 0B Cl 0B Cl 0B 

7 s SvFT IB C2IB C2 IB 

8 C4 CAFr 0B C2 0B C2 0B 

9 C5 
- C3 IB C3 IB 

10 
1 

C6 
- C3 0B C3 0B 

! 11 
i 

C7 
~ C4 IB C4 IB 
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TABLE 178.    TTED MUIAY  (CONT) 

Ailerons; 
Flaps; Devices Elevators; 

Fixed TI- Spoilers, 3, 4. 5, 6; Rudders; Device 

Array 

St rue ture Devices 1, 2 Types 0, 1, 2,  3 6; Types 4, 5, 6 

Ref Data Array Ref Data Arrays Ref Data Arrays Ref Data Arrays 
Location DTli DTEDl, DSPDK DTED2, DFLPK DTED2, DAILK 

12 - - C4 0B C4 0B 

13 K2 ,D4TC C5 IB C5 IB 

14 C8 
- C5 0B C5 0E 

15 (t/c)ref 
- 

Si: UPR IB CTE UPR IB 

16 - - CTI: UPR 0B S'K UPR 0B 

17 - - CTI: LWR IB CTE LWR IB 

18 - - CTI- LWR 0B CTE LWR 0B 

19 - WS) (W/S) (W/S) 

20 - \t wt Kwt 

21 - 
*wt Awt ^wt 

1  22 - Kl cl Kl 

23 - Cl C2 cl 

24 - C2 C3 C2 

25 - S C4 S 
26 - - 

^, type 0 
C4 

27 |   - - 
1, type 1 

c 
5 (ailerons only) 

28 - - 
ht  type 2 

- 

29 Kl, type 3 
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TABLE 178.    TIED ARRAY (CONCL) 

Ailerons; 
Flaps; Devices Elevators; 

Fixed TE Spoilers 3, 4, 5, 6; Rudders; Device 

Array 

Structure Devices 1, 2 Types 0, 1, 2, 3 6; Types 4, 5, 6 

Ref Data Array Ref Data Arrays Ref Data Arrays Ref Data Arrays 
Location DTE DTED1, DSPDK 1JTEU2, DFLPX DTED2, DAILK 

30 - K2 ** 
K2 

31 - C4 S C6 

32 - 
^ref t^'ref ^CW 

33 - K3 K
3 

K3 

34 - K4 h h 
35 - C5 C6 C7 

36 - 
act 

N 
act Nact 

37 - K(-ATE) K(-ATE) X(-ATE) 

38 - K(+ATE) K(t\^) 
K(+ATE) 

39 - - - - 

40 - - - - 
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TABLE 179. TST ARRAY, SUBROUTINES TEWTI AND TEDEV 

General information for array LBfl: 
Blank cannon reference location ■ T(1701) 
Array size ■ 50 cells 
Array TST is used for storage and retrieval of calculated trailing edge 

control device geometry and weight distribution data. This  array is 
used during confutations for each of six devices analyzed by subroutine 
TEWTI and TEDEV. Array locations are initially set to 0.0 by TEWTI 
before analysis of each device. The contents of this array are printed 
by TEWTI after each analysis under control of IP (11), case control 
card 1, column 11. 

TE control devices are internally identified by code value of N and 
are sequentially evaluated. Code definitions are: 

N        Device and Input Data Set Location 
1 Spoiler No. 1, D(1580-1594) 
2 Spoiler No. 2, D(1595-1609) 
3 Flap No. 1, 0(1610-1609) 
4 Flap No.  2, 0(1630-1649) 
5 Flap No. 3, D(1650-1669) 
6 Flap No. 4 or aileron for wing, 0(1670-1689) 
6 Elevator for horizontal tails, 0(1690-1709) 
6 Rudder for vertical tails, 0(1710-1729) 

Device No. 6 is treated as a special type and processed in accordance 
to surface type being analyzed. 

Devices No. 3, 4, 5, and 6 are evaluated based on type code specified 
in first item of device input data set.    Type code definitions are: 

Code Value Type 
0 Simple flaps 
1 Single-slotted flaps 
2 Double-slotted flaps 
3 Triple-slotted flaps 
4 Ailerons 
5 Elevators 
6 Rudders 

Information stored in array TST is created according to device nunber 
and type. The following cross-section sketches are presented to 
supplement data descriptions of array TST. Roman numeral points 
correspond to chordwise data points which must be specified in each 
input data set at inboard and outboard control stations YT and ¥-„. 
(Refer to Tables 160 and 161, arrays ETEDl and DTED2.)        P 
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TABLE 179.    TST ARRAY, SUBROTTINES TCWI AND TCDEV (CXNT) 

«s 
M I Tl 

ci 'A'TI(-$)                   1 

<W ML * «| 

IIS 
FWO AfT 

n Fwo 

-Tt 
a 

I 

CWT m ' ci 

■TEb      A"FU •    Se« Skat *M E «ntf 0 for *Vl 'TEb 

A. Device No. 1 and 2, Spoilers.  B. Device No. 3-6, Types 0, 1, 4, 
5 and 6. 

RS      I    III II C •    (C 
WT PNL FWO Uli. 

* C ) 
AFT PML' 

AFT PHL 

its      I   III        II       IV     c 

•^Fwrsir 

"NIO PNL-» 

FWO 

WT PML    "    (CFW0 PNL 

* CMI0 PML * CAFT PHL1 

TE 

(m) "FWO    VT  m ML 

"us   \rvD        <v>     <,v) 

-TE 

TE 

-TEL 

C. Device No. 3-6, Type 2.      D. Device No. 3-6, Type 3. 

RS 
X*TE 

VI u 

RS 

♦ T£ FWO 
4CTECS)    *    0-0 

RS 

I 
♦TE 

VII 

XFWD 

♦TEL 

♦TEJ 

ACTE(4S) - 1/1  (ACAFTu 

+ 4CAFTL' 

E. Fixed TE Without Shroud. F. Fixed TE With Shroud. 
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TABLE 179.    IST ARRAY, SUBRDUTINbS TbWTI AND TEDEV (COhfT) 

Array 
Location Description 

Sketch Ref 

A B,E, 
F 

C,E, 
F 

D,Ef 

F 

1 Y H, inboard control station - - - - 

2 Y^R, outboard control station - - - - 

3 XnrT, IU. forward X-control station at IM)  J n 
Y „.    Also X-coordinate reference for 

I I I I 

4 

5 

-Tu   and +TE.. 
a              d 

X|-WD 0B 
X           , aft X-control station at Y.-. 

I 

II 

I 

TE 

I 

II 

I 

II 

6 

7 

XAFT 0B 
X^c TD» 

rear sPar X-coordinate at YTB. 

Also X-coordinate reference for +TE , c 

II 

RS 

TE 

RS 

II 

RS 

II 

RS 

8 

9 
\s 0B 
Xj.     B, X-coordinate of true trailing 

edge at Y    . 

TE TE TE TE 

10 

11 
^E (Z)B 
XFWD(III) IB' X"contro1 station for LE 
of second flap panel, double- and 

triple-slotted flaps. 

TE TE TE 

III 

TE 

III 

12 

13 

XFWDC1II)0B 
X-Aprrnnn* X-control station for TE 

of second flap panel, triple-slotted 

flaps only. 

- - 

III III 

IV 

14 

15 

XAFT(IV)0B 
XFWDrvUB' x'contro1 station for LE of 

aft flap panel, triple-slotted flaps 

only. 

- - - 

IV 

V 

16 

17 

XFWDCV)0B 
XAFTf-TE)lB* x"contro1 station for II TE 'Iu 

V 

TE 
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TABLE 179.    TST ARRAY, SUBROWINES TEHffI AND TEDEV (COOT) 

Array i 
Sketch Ref 

A B.E C,E, D.E, 
Location Description F F F 

18 xAFr(-TC)0B 
II TE TE TE 

19 x .re TD» X-control station for TE of 

upper surface of fixed trailing edge 
structure (upper shroud). 

VI VI VI 

20 X>TEu0B 
• VI VI VI 

21 +TEL IB, X-control station for lb of 

lower surface of fixed trailing edge 
structure (lower shroud). 

■ VII VII VII 

22 X+TEL 0B 
- VII VII VII 

23 C,  T1J, device reference chord at YT11, 1  ID                                                                IB 

pAPTMB)"*«©]* for fixcd trailin« 
edge deletion. 

ci Cl cl Cl 

24 Cl 0B ci Cl cl Cl 
25 CLj; ._, true total trailing edge 

^ at YIB' [*TE-\s] ' 

X X X X 

26 CTH 0B X X X X 

27 Srr pnllB' refe«nce ^i«5 chord 

for weight equation at Y.g.    Also 

used for extended position planform 
area calculations for double-   and 
triple-slotted flaps. 

cl cl X X 

28 Scr pnl 0B cl cl X X 

29 C+TE FWD IB' forwar<i reference chord 
for fixed it structure at YT_, 
r                   t 

X X X X 

• 

30 C*TE FWD 0B X X X X 

31 Not used - - - - 

32 Not used 
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TABLE 179. TST ARRAY, SUBROUTINES TEWI AND TEDEV (CONT) 

Array 

Sketch Ref 

A B,E C,E D,E. 
Locat ion Description F F F 

33 AL', _.  10 reference chord for fixed 
ll:{.-bj   ID 

trailing edge planform area adjustment 
at YrR, represents basic deleted por- 

tion of TE, set to C,  for device No. 3, 
4, 5, and 6. 

0.0 ci cl S 

34 A(:TE(-S) 0B 
0.0 ci cl ci 

35 AC    ,    .      , reference chord for 

fixed trailing edge planform area 
adjustment at Y    , represents chord 

ID 

width for area to be added due to 
shroud structures.    See sketches E 
and F. 

0.0 X X X 

36 ACTE(*S) 0B 
0.0 X X X 

37 Z „,. IB, spanwise weight per inch 

of fixed trailing edge structure to 
be replaced with control surface 
device at Y    . 

X X X X 

38 Z-TE 0B 
X X X X 

39 Xnn   -IM   TU   X-coordinate for chord- LU - 1L   lb, 
wise centroid of Z _, above at YrD. 

-lb                        ID 

X X X X 

40 XCG -TE 0B 
X X X X 

41 Z^TC ID» spanwise weight per inch + i fc  1 D 
of trailing edge structure pro- 
visions for control devices at 
YIB, weight to be added to fixed 

trailing edge weights. 

X X X X 

42 Z+TE 0B 
X X X X 

43 (Z+TE IB^(XCG +TE IB^ flrSt 

moment of trailing edge structure 
provision weight per inch at YTt,. ID 

X X X X 

44 
^♦TE 0B)(-XCG +TE 0B) X X X X 
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• 

Array 
Location 

45 

46 

47 

48 

49 

50 

TABLE 179.    TST ARRAY, SUBROUTINES TEHTTI AND TEDEV (CONCL) 

Description 

XAFT TB SUP*> a^t X-control sta- 
tion for device support weight 
distribution at ¥.„ (forward 

X-control station assuned to be at 

x 
AFT 0B supt 

z , weight per square inch of 

fixed trailing edge structure at 
(Y.g, X-g), based on basic fixed 

trailing edge weight per inch at 
YIB' S-E IB andXX cp' 
ZRS IB 
Tan zig, slope of chordwise dis- 
tribution line for basic fixed 
trailing edge, based on basic fixed 
trailing edge weight per inch at 

^B* SE IB ^Scp* 
Tan Z0B 
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Sketch Ref 

I 

X 

B,E 
F 

X 

X 

X 

C,E 
F 

X 

X 

D,E, 
F 

X 
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TABLE 180. TGR ARRAY, SUBROUTINES TEWT AND TEWTI 

General information for array TGR: 

Blank common reference location » T(1751) 
Array size ■ 100 cells 
Array TGR is used for storage and retrieval of data calculated during 

analysis of fixed trailing edge structures and trailing edge devices 
by subroutines TEWT and TEWTI. Array TGR is set to 0.0 by TEWT before 
analysis. Subroutine TEWTl  sets TGR locations 1 through 50 to 0.0 
before each analysis pass for the six IE devices. Array locations 
51 through 90 are assigned to array TTED (Table 178). 

Array TGR is printed by subroutine TEWTI at the end of each analysis 
pass under control of IP(ll), case control card 1, column 11. 

Array 
Location 

Fixed Trailing Edge 
Analysis Trailing Edge Control Surface Analysis 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Z ^,  basic fixed 
root* 

TE wt/in. at Y 

h 
h 
Z4 

Z5 

Z6 

z, 

Z9 

ho 

wdev» device weight. For flap-type devices, 
devices 3,4,5, and 6, this item is ini- 
tially the panel plus support weight; sub- 
sequentially changed to panel structure 
weight from TGR(43) 

W   , support structure weights for 

devices 3, 4, 5, 6 

W  , fixed It weight to be deleted and 

replaced with device weights 

W  , incremental fixed TE weights to be 

added for device structural provisions. 
Initially equal to delta fixed TE, 
subsequently changed to include devices 
support weights for integration purposes 
only. 

4Y/2.0 

(4Y/2.0V144.0 
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TABLE 180.    TGR ARRAY, SUBROUTINES TEWT AND TEWTI  (CONT) 

Array 
Location 

Fixed Trailing Edge 
Analysis Trailing Edge Control Surface Analysis 

11 Z.., basic fixed TE 4S __,, planform area to be deleted from 

wt/in. at Y - fixed structure area due to device, 
sq ft/side 

12 - ^^^^^^supt^CGsupt1' 

13 ■ XCG .n "* if A,WXCG *rJ + twsupt- 

14 - XCG *TE ' '£f2*TE'XCG +TE^£Zfre' 

15 - Kl * Kact * K3 

16 - K*t ■ f(,t4' Nact' « 

17 - Q-C2 

18 - L-, device span, length along device LE 

19 - WNpnl 
20 - Tan C, slope of device aerodynamic chord 

equation (extended chords for flaps) 

21 C , X-axis intercept for device 

aerodynamic chord equation (extended 
chords for flaps) 

22 S   ., panel areas, sq ft/side, used in 

weight equation based on panel lengths, 
Lj-ZN   . and extended position chords 

23 - S,   , planform area for device, retracted 

position, sq ft/side     „ 

24 - S,          , planform area for device in 

extended position, sq ft/side 

25 ■ 4X ' (XAFr +,re'XFWD +1^ at YCG +TC 
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TABLE 180.    TGR ARRAY, SUBROUTINES Wtfl AND TEWTI (CONT) 

Array 
Location 

Fixed Trailing Edge 
Analysis Trailing Edge Control Surface Analysis 

26 - W   , » (W/S)      -s   , 
pnl             pnl   pnl 

27 ■ (W/S)    ., calculated device panel unit 

weight, Ib/sq ft 

28 - YTT,    ,, inboard Y-coordinate for panel i 
lb pnl 

29 - Y^      -, outboard Y-coordinate for panel i 

30 - CTD     ., inboard chord, panel i 
IB pnl 

31 - C.      ., outboard chord, panel i 

32 - 
^pnl^CGpnl3 

33 - ^VXcGpnl) 
34 - - 

35 - 
XpWD pnl at YCG pnl 

36 - XAFr pnl at YCC pnl 

37 - 4Y/Npnl 

38 - N   i pnl 

39 • Ycr     1' ^'COOT^^nSite of panel weight 

centroid 

40 - K«t ' ^ * Kact * K
3 

+ \t/c) 

41 - K(t/c) " f "=2' C(t/cr ^CW' WcW 
42 • Xcr    1* ^"coordinate of panel weight 

centroid 

43 - rwDEV     ., total weight of device panel 

structures 

44 - W      -Y supt   CG sipt 
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TABLE 180. TGR ARRAY, SUBROUTINES TEWT AND TEWTI (CONCL) 

Array Fixed Trailing Edge 
Location Analysis Trailing Edge Control Surface Analysis 

45 - w      -x 
supt   CG supt 

46 - X                at Y 
FWD +1^         CG +TE 

47 - Y                  at Y 
AFT +TE    l lCG *TE 

48 - YCG +TE 

49 - XCG 

50 - XXCG 

51-90 Array "ITED Array TIED (Table 178) 

91-100 Not used Not used 
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TABLE 181.    TGR ARRAY, SUBROrTINE LETCI 

General information for array TGR: 

Blank coninon reference location ■ T(1751) 
Array size ■ 100 cells 
Array TGR is used by subroutine LETEI for storage and retrieval of 

strip data describing structural components of leading or trailing 
edges.   Data are created for each integration strip from informa- 
tion stored in array CCI.    Locations 94 through 99 are used after 
completion of integration procedure to compute weight scaling 
factors to correct results to initial estimated weight, values. 

Array 
Location Description 

2 

3 

4-9 

10-15 

16-21 

22-27 

28-33 

ZpIX, spanwise weight per inch of fixed structure at Y—   t ir). 

Tan Z, slope of chordwise distribution line for Z_IX preceding. 

CL, Z-ordinate of chordwise distribution line for Zp.» preceding 

at hm strip CG* 
ZDEV fl-6")' sPanwise weight P61" inch of eac,1 device at YCG st,ri_ 

Tan Z—,. ,,  ,,. slope of chordwise distribution line for device DEV (l-oj'       r 

weight per inch preceding. 

C, n«r f-, ^ t Z-ordinate for chordwise distribution line for Z DEV (l-oj 
device at *m strip CG' 

hm DEV (1-6) strip CG' X-coordinate of device forward contro1 

line at YCG strip' 

XAFr DEV (1-6) strip CG' x-co°rdinate of ***** ** contro1 line 

at Y CG strip* 
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TABLE 181.    TGR ARRAY, SUBROTTINE LETEI CCONT) 

Array 
Location Description 

34-39 Z(-Struct)(l-6)' 
spanwise weight ^ inch at YCG strip for fixed 

structure weights to be deleted and replaced with control surface 
device weights, computed as positive weight values. 

40-45 Tan Z(-struct)(l-6) 

46-51 CZ (-jtruct)(1-6) 

52-57 ^ (-struct)(1-6) 

58-63 XAFr (-struct) (1-6) 

64-69 Z(+struct)(l-6)' 
Spanwise Weight P61" inch at YCG strip £or fixed 

structures to be added for control surface device provisions, TE 
only, confuted as positive weight values. 

70-75 Tan Z(+struct)(l-6) 

76-81 CZ (+struct)(1-6J 

82-87 hm  (+struct) (1-6) 

88-93 XAFT (+struct)(l-6) 

94 4Xstrip' (XAFT strip CG ' ^ strip CG5 

95 4XDEV' ^XAFT DFV " ^W  DEV^ 

96 (€ Y/4Y) strip, scaling factor for device weight in strip, used 
to scale device weight down to account for condition where 
device Y-control stations, YTn or Y^,,, is between strip 
YIB ^ V            IB   * 

97 4X(-struct)» (XAFr (-struct) ' hm  (-struct) 

98 4X(+structr (XAFT (+struct) ' ^FUD  (+struct) 
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TABLE 181. TGR ARRAY, SUBROUTINE LEIH (GONCL) 

Array 
Location Description 

99 

100 

OX/4X) grid, scaling factor for device,  (-struct) and 
(+struct) weights, to account for conditions where the device 
forward or aft control points, X^ or X^, fall between grid 

control joints, Xp^ and X^. 

Hot used. 

Locations 94 through 99 are used after the 10 panel integration 
loops to store total integrated weights and integration scaling 
factors. 

94 

95 

96 

97 

98 

99 

ZW          , sun of integrated panel weights for the weight 

analysis   reference system. 

SW£1                       , sun of integrated panel weights for the flutter 

optimization reference system.                                                               ' 

^flexible loads sys» sum of ******* P3™1 ^S1*5 for *• 
flexible loads analysis reference system. 

K          , weight factor to correct weight analysis reference 
wt sys 

system mass distribution data to required weights. 

K„    .                  , weight factor to correct flutter optimization flutter opt sys 
reference system mass distribution data to required weights. 

Kflexible loads sys' weight factor ^ COrrect fl3xible loads 

analysis reference system mass distribution data to required 
weights. 
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TABLE 182.    TST ARRAY, SUBROUTINE LETCI 

General information for array TST: 

Blank comnon reference location - T(1701) 
Array size - 50 cells 
Array ISl is used by subroutine IETEI  for storage and retrieval of 

detail geometry and weight distribution data during numerical 
integration of leading edge or trailing edge structures. 

Array 
Location Description 

I 4Ystrip 

2 YIB strip 

3 y 
03 strip 

4 YCG strip 

5 n'WD strip CG 

6 XAFr strip CG 

7 4XFWD strip 

8 4XAFT strip 

9 Nstrips •nd ^CG strip/C0S V 

10 hk at YCG strip 
11 AY2/12.0 

12 AX2/12.0 

13 AY .,, Y-distance from grid CG to flexible loads control station 

14 AX .,,  X-distance from grid CG to flexible loads control station 
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TABU- 182. IST ARRAY, SUBROUTINE LETCI (OONT) 

Array 
Location Description 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

ACG grid 

XACG grid 

M ., and AY.  . ,, Y. distance from grid CG to weight or 

flutter optimization control station. 

AX ., at Y„ ^ . 
grid   CG strip 

XFWD grid 

XAFr grid 

CG grid 

iXgTid 0 
line of strip at Y 

AX .jnn^   „.-,, X-distance between grid CG and forward control 
grid Hi to FWD 0 

CG strip* 

Vid* grid area' 

grid 

^'flVfAV P^tc^ i"61"^3 for grid, aerodynamic system 

ZH/wfAV ro^^ inert;ia for grid, aerodynamic system. 

^OVfSV Pi^0^ i^rti3 ^or grid» structural system. 

^^XfSl* ro^  inertia ^or grid» structural system. 

ZW JJ^AY grid, first weight moment for grid, used for 

aerodynamic and structural system calculations. 

LW .. , AX grid, first weight moment for grid, used for 

aerodynamic and structural syster. calculations. 

W, 
FIX grid 

853 



• 

TABLE 182. TST ARRAY, SUBROUTINE LETEI (OONCL) 

Array 
Location Description 

31-37 

38-43 

44-49 

50 

WDEV(l-6) grid 

AW,    .....,, ,,  .,, fixed structure weights to be deleted 
(-struct)(1-6) grid' ö 

and replaced with control surface device weights, calculated 

as positive values, always subtracted from totals. 

AW, ^  ..w, <»  .., fixed structure weights to be added for 
(+struct)(l-6) grid' 6 

control surface device provisions, calculated as positive 

values, always added to totals. 

Not used. 
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TABLE 183.    TE ARRAY 

General information for array TE: 
Blank conmon reference location ■ CD (1251) 
Array size ■ 150 cells 
Array TE contains detail weight and geometry information for trailing edge 

devices 3, 4, 5, and 6, flap-type devices.   Array data are created by 
subroutine TEWTI for use by WLETE during output print of trailing edge 
device sutmary data under control of IP(12)  (case control card 1, 
colunn 12).    Array Locations are initialized to 0.0 values by WLETE 
before TEWTI analysis.   Output dunp of array TE is made by subroutine 
TEWT under control of IP(ll) (case control card 1, colunn 11) after 
all trailing edge structures have been analyzed.   Weights and planfom 
areas are stored in terms of pounds and square feet per air vehicle 
values. 

Array 
Location Description 

1-4 

5-8 

9-12 

13-16 

17-20 

21-24 

25-28 

29-32 

33-36 

37-40 

41-44 

45-48 

49-52 

53-56 

57-60 

61-64 

Sp„T _ ., planform areas, extended position 

(W     /Sj^   )f3 6., unit weight for panels plus supports 

(Wpnl/SEXT)(3-6)' Unit wei8ht for panels 

(WsuptASEXT)(3-6)' Unit Weight f0r SUpp0rtS 

W   tfx,6\t total device weights, panels plus supports 

(W     /S),, ,,, unit weight for panels plus supports based on 

retracted position planfom area 
Y-       tn^l» Y'coordinate foi panels plus supports CG, 

retracted position 
Xc       tft.61' x'coor(ttnat:e for panels plus sipports CG, 

retracted position 
YCG totn-öl* YA'coor^inate for preceding CG 
XCG tot r^-61' ^A"coor^inat:e for preceding CG 

Wsupt  (3-6) 
^WsuDt^r3-6")' ""^ we^^t ^or supports based on retracted 
position planform area 
YCG si4)t(3-6) 
JCG sLpt(3-6) 
YACG sipt(3-6) 
XACG sn)t(3-6) 
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TABLE 183.    TC ARRAY (CGNCL) 

Array 
Location Description 

65 W  , total weight, lb/side 
i 

66-69 

70-73 

74-77 

78-81 

82-109 

'OG pnl(3-6) 
XCG pnl(3-6) 
YACG pnl(3-6) 
XACG pnl(3-6) 

Values in TST(l) throMgh TST(28), set up by WLETE after pro- 
cessing of TE data for print.    Refer to TST ARRAY, WLETE, 
Table 184. 

110-15C Not used 
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TABLE 184.    TST ARRAY, SUBRCMINE WLETC 

General information for array TST: 
Blank coninon reference location ■ T(1701) 
Array size ■ 50 cells 
Array TST contains leading edge and trailing edge sunmary data computed 

by sii)routine WLETE and used for LE and TE data printed under control 
of IP(12)  (case control card 1, colunn 12). 

Locations 1 through 17 are used during processing of LE data.    These 
are subsequently replaced with TE data, locations 1 through 29. 
Weights are stored as pounds per air vehicle values; planform areas 
are stored as square feet per air vehicle values. 

Array 
Location 

Description 

Leading Edge Structure Trailing Edge Structure 

1 
-> 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Y rr, total LE structure 
YA/V' cTv» fixed LE structure 
AHi  r 1A 

yACG DEV 1» LE device 1 

YACG DEV 2»  LE device 2 

YACG DEV 3' LE device 3 

XA_„, total LE structure 
ALU 

XACG FIX 
XACG DEV 1 

XACG DHV 2 
XACG DEV 3 
WDEV 1* wei8^t of LE device 1 
WDFV 2' wei8^t 0^ LE device 2 
W          , weight of LE device 3 

^DFV 1' Planf01™ area 0f LE 
device 1 
SnFV ., planform area of LE 

device 2 
SDEV 3* PL^f0™ area 0f LE 
device 3 

YACG' total ^ structure 

YACG FIX' fixed ^ structure 

YACG DEV V ** ^^ l' 
spoilers 
YACG DEV 2' TE deVi,:e 2' 
spoilers 
YACG DEV 3» TE ^^ 3' flaPS 

YACG DEV 4' TE d,VlCi 4' flaPS 

YACG DEV 5' TE ^^ 5'  flaPS 

YACG DEV 6' TE d,VlCi 6' 
ailerons 
XA„„, total TE structure 
ALU 

XACG FIX 
XACG DEV 1 
XACG DEV 2 
XACG DEV 3 
XACG DEV 4 

XACG DEV 5 

XACG DEV 6 
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TABLE 184.    TST ARRAY, SUBROUTINE WLETC (CONCL) 

Description 
Array 

Location Leading Edge Structure Trailing Edge Structure 

17 AXj, X-distance from CG to EA 

line 

WDEV 1* wei8ht of ^ «fevice 1 

18 Not used WDEV 2* wei8ht of TE device 2 

19 Not used WDEV 3' wei8ht of " device 3 

20 Not used W   , weight of TE device 4 

21 Not used WDEV 5' ^S^ of ra device 5 

22 Not used W   , weight of TE device 6 

23 Not used SDEV 1 * Planforin area of TE 

device 1 
24 Not used SDEV ., planform area of TE 

device 2 
25 Not used SDEV 3* Planfolin area of TE 

device 3 
26 Not used SDEV 4' Planfonn area of TE 

device 4 
27 Not used ^EV 5* Planform area of TE 

device 5 
28 Not used SDEV 6* Planfom area of TE 

device 6 
29 Not used AX., X-distance from CG to EA 

line 

30-50 Not used Not used 
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TABLE 185. Olli ARRAY 

General Information lor array CMII: 
Blank cannon reference location ■ Cl)(1251). 
Array size ■ 15Ü cells. 
Array CMII contains mass distribution data computed by overlay. 

(15,0) subroutines MISCNT, MISCIT, and CDL. The array infomation 
is created by MISCNT from results stored in array TCS. It is 
saved on mass storage file 1, record 153, by subroutine WDEATA. 
Subroutine W0DATA, overlay (17,0), resets the array in core from 
this source for computations of total surface weight distribution 
information and for output design data calculations by subroutines 
WFLDD and WVFDD. Subroutine WDDATA, overlay (16,0) creates array 
WTIP data from OttI locations 147 through 150. The array is ini- 
tialized to 0.0 values by subroutine MISCMT. It is printed by 
WDDATA under control of IP(38), case control card 1, coltmn 38. 

Array CMII data smmarizes the distribution characteristics of sur- 
face content items other than fuel, the surface tip structure and 
the concentrated masses that are to be treated as panel weight 
items during the computation for the three separate mass distri- 
bution data sets. 

Array 
Location Description 

Locations 1 through 36 contain mass distribution data integrated in the 
weight analysis-reference system. Contents and tip structure weights only 
are used to create this data set. Mass data for 11 structural panels are 
stored in this set - the 10 panels defined by the 11 analysis control sta- 
tions and the tip panel between station 11 and the surface tip station, 
b/2, if station 11 is specified inboard of b/2. Masses that are located 
inboard of the structural chord defined by static»! 1 are not considered; 
the total weight of these masses is stored in TGR(24) of subroutine MISCIT. 

1 
2-12 
13 

14-24 

25 

0.0 not required. 
£Mpnl(l-ll)' sum oi masses in the 11 weight analysis panels 
0.0 not required. 
L(yi-L\)  pnl(l-ll)» sum of spanwise moments for masses in the 

foregoing 11 weight panels, computed at inboard control 
station Yy^, of each panel. 

0.0, not required. 

859 



TABLE 185. (MI ARRAY (OQNT) 

Array 
Location Description 

25-36 rCW-iX^pni^-n), sum of chordwise moment for masses in the 
foregoing 11 weight panels; computed at inboard control 
station, XAi ■ 0.0, of each panel. 

Locations 37 through 91 contain mass distribution data integrated in the 
flutter optimization reference system. This data set contains data for 
11 structural strip panels defined by Y'^i-^). (TG(4S)-TG(56), for 
the 11 structural analysis control stations YA(1-11), (TG(l)-TG(ll)). 
Distributed items consists of contents, tip structure, and concentrated 
masses 1 and 2 if item 12 in the input data sets for these masses is 
specified as a 0.0 value. If this situation exists, the total specified 
weight for masses 1 and 2 are used. If the code is specified as a 
positive non-zero value, masses 1 and 2 are not processed. 

37-47 

45-58 

59-69 

70-80 

81-91 

^pnlfl-U)» sun 0^ masses in th* H flutter optimization 
panels. 

r(W>^X\)pnl(i-ii)* sum of the spanwise moments for the 
11 masses above, computed at the control stations, YyVi, of each 
panel. 

ZW A*\)nnl{l-li)'  Sljn of rhordwise moments for the 11 masses 
above, computed at the control stations, ^ » 0.0, of each 
panel. 

£(iYA)pnlfl-ll)' pitch inertia for the foregiven 11 masses, 
computea at the control station, X\i» of each panel, TCIYAH 
-I(W.4XA2ji < I(IoYA)i- 

^(IXA)pnl(l-ll)» ro^ inertia for the foregoing 11 masses, 
computea at the control station, X\i  ■ 0.0, of each panel, 
rdx/Oi ■ XCW-AYAZ)!*   dojoOi. 

Locations 92 through 146 contain mass distribution data integrated in the 
flexible loads analysis reference system. This data set is sized to 
contain 11 aerodynamic strip panels; however, data for only 10 panels 
is computed. Panel boundaries are defined in TGA(1)-TGA(11). Integra- 
tion control stations for each panel, (Y,X)^, are defined in 
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TABLE 185. (XII ARRAY (OONCL) 

Array 
Location Description 

TGA(23)-TGA(42). Distributed items consists of contents, tip structure, 
and concentrated masses 1-7. Masses 1 and 2 are treated as store stations; 
tf.e expended weights at these stations for the flexible loads design con- 
dition are deleted as required by input specifications in 0(274) and DC275) 
(Input data variables DFXC(l) and DFXC(2)). Distribution data for the 
amount deleted at these stations are computed and saved in array CI0Y for 
the total surface mass distribution calculations in overlay (17,0). (See 
Table 175.) 

92-101 

102 
103-112 

113 
114-123 

124 
125-134 

135 
136-145 

146 

^Wpnl(l-10)» SL,n 0^ masses in t^e 1° flexible loads analysis 
panels. 

0.0, not required. 
(W'4Y)pnm.io). sum of spanwise moments for the foregoing 
10 masses, computed as control stations, Yi, of each panel. 

0.0, not required. 
(W«4XJpni^.io). sum of chordwise moments for the foregoing, 
10 masses, computed as control stations, Xi, of each panel. 

0.0, not required. 
^(lYJpnl(l-lO)» pitch inertia for the foregoing 10 masses, com- 
puted as control station, Yi, of each panel, Xfly)^ 
-I(W-4x2)i ♦I(I0y)i. 

0.0, not required. 
^(Ix)pnl(l-lO)» ro11 inertia for the foregoing 10 masses, com- 

puted at control station, X^, of each panel, Z(Ix)i 
»I(W-4Y2)i ♦IdoXh. 

0.0, not required. 

Locations 147 through 150 contain total weights of the four mass items 
processed by subroutines MISCNT and MISC1T. 

147 
148 

149 

150 

wtip» tiP structure, from CCI(91), lb/side. 
""unifi weight of uniformly distributed weights, from TCS(248), 
specified in input data location D(1820), lb/side. 

wline» ^ight of control items distributed along spanwise lines, 
from CCI(31)-CCI(34), specified in input data locations 
D(1821) andD(1829), lb/side. 

W 'cone» weight of control items treated as concentrated masses. 
from CCI(1)-CCI(6), specified in input data locations 
D(1837), 0(1840), D(1843), D(1846), D(1849) and D(1I52), 
lb/side. 
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TABLE 186.    CCDLI ARRAY, OVERLAYS (15,0),  (16,0), AND (17,0) 

General information for array CCDLI: 
Blank common reference location - CD (501) 
Array size ■ 150 cells 
Array CCDLI is used for storage of data primarily associated with 

«.üncentrated mass items. The  information is created by subroutine 
WCXINT, overlay (15,0), from data computed by subroutines CDL, FDIS, 
and MISOJT for use in overlays (16,0) and (17,0). CCDLI is saved 
on mass storage file 1, record 154, by subroutine WC^lNT. In overlay 
(17,0), subroutine WflDATA initializes nrray CCDLI from this source 
for retrieval of required data. W01)ATA prints the contents of CCDLI 
as stored on record 154 under control of IP(38), case control card 1, 
co limn 38. 

If the data generation option for output of design data for the flutter 
optimization program is selected, CCDLI information stored in loca- 
tions 1 through 48 is necessary for processing of add-mass data. 
Array locations 92 through 150 is used by WVFDD for storage and 
retrieval of processed add-mass and other design information. Ihis 
version of array CCDLI is printed by WVtDD under control of IP(34), 
case control card 1, column 34. 

The following descriptions are presented in two parts. The first set 
defines the contents of CCDLI as created by WC0NT. The second set 
defines the data created and used by WVFDD. 

Array 
Location Description 

Locations 1 through 91 contain detail information for each of seven con- 
centrated mass items evaluated by subroutine CDL. This data set is 
created by WC0NT from array TC5, locations 144 through 234. Design data 
for the seven concentrated masses are specified in locations 1855 through 
1938, consisting of 12 items for each mass. This set is identified as 
array DCDL1. 

Array 
Location Description 

1 WCDL1' wei8ht of concentrated mass No. 1', lb/side. 
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TABLE 186. CCDLI ARRAY, OVERLAYS (15,0), (16,0), AND (17,0) (CONT) 

Array 
Location 

2 

3 

4 

6 

7 

8 
9 

10 
11 
12 

13-24 
25-36 
37-48 
49-60 
61-72 
73-84 

Description 

YACDL1» Y^-coordinate of location of concentrated mass item 1, 
(YCDL1/COS y). 

4XQ)LI, chordwise distance between mass centroid and structural 
reference line, (Y^-Y^Q). 

4ZQ)LI, vertical distance between mass centroid and wing refer- 
ence plane Z-coordinate at structural reference line, 

(
Z
EA-

Z
CG) • 

IQY CDLl» pitch inertial of concentrated mass No. 1 about mass 
CG, lb-in2. 

IQX CDLl» T0H  inertia of concentrated mass No. 1 about mass 
CG, lb-in2. 

IQZ CDLl» yaw inertia of concentrated mass No. 1 about mass 
CG, lb-in2. 

YCG CDLl» spänwise location of mass CG. 
YQQ CDLI» chordwise location of mass CG. 
ZCG CDLl» vertical location of mass CG. 
XACG CDLl» YA-coordinate of mass CG. 
^VCG CDLl» XA-coordinate of mass CG. 

Concentrated mass No. 
Concentrated mass No. 
Concentrated mass No. 
Concentrated mass No. 
Concentrated mass No. 
Concentrated mass No. 

1, 12 items as previously defined. 
3, 12 items as previously defined. 
4, 12 items as previously defined. 
5, 12 items as previously defined. 
6, 12 items as previously defined. 
7, 12 items as previously defined. 

Locations 85 through 91 contain control codes for internal data processing 
of concentrated masses. These code values identify the type of loads 
data processing and the mass distribution computations to be made for 
flexible loads and flutter optimization data. The code values are com- 
puted as the ratio of the input weight value to the absolute value of 
that weight (the input weight value can be (0.0), (-), or (+) to denote 
the type of internal processing to be made). A zero value indicates no 
mass data to be processed. A positive value indicates all required data 
be computed for loads, flexible loads, and flutter optimization. A 
negative value indicates special processing by subroutines CDL and WVFDD, 
as explained later. In all cases, the absolute value of the specified 
weight is used to compute structural provision weights and 1-g shears and 
moments due to the concentrated masses. 
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TABLE 186. CCDLI ARRAY, OVERLAYS (15,0), (16,0), AND (17,0) (O0NT) 

Array 
Location Description 

• Weight Analysis for Inertia Loads: Three 1-g shears and moments 
data sets are created as output for inertia loads processing in 
overlays (16,0), (9,0), and (18,0); separate data sets for concen- 
trated masses 1 and 2, and one set for the sum of masses 3 through 
7. The code word value directs the processing of shears and moments 
of masses 3 through 7. A negative value directs CDL to transmit 
structural provision weights only for that mass; the shears and 
moments are not to be added to the output data set. However, load 
sets for 1 and 2 are always created; thus, the appropriate specifica- 
tion for mass status at the structural design point must be specified 
in the input data set - D array locations 167 through 174. The 
negative code values allow for computations of provision weights only 
(computed as a function of the total mass) without affecting the 
inertia loads. 

• Mass Distribution Analysis for Flexible Loads Design Data: Mass 
characteristics of the concentrated masses for flexible loads 
analysis are computed and processed with the distributed-weight 
information for the adjacent aerodynamic strips corresponding to 
the integration control stations that straddle the mass YQJ. Con- 
centrated masses 1 through 7 are not processed if their code value 
is negative. 

• Mass Distribution Analysis for Flutter Optimization Design Data: 
Mass distributions for flutter optimization output are not processed 
in subroutine CDL for masses with negative code values. For positive 
code values, masses 5, 6, and 7 are merged with distributed-weight 
strip data. Masses 3 and 4 are not distributed by CDL; the descrip- 
tive information in locations 25 through 48 are used by WVFDD. Proc- 
essing of masses 1 and 2 is dependent on the value of item 12 of the 
input data set for these masses (variable data array D, locations 
1866 and 1878). A 0.0 value directs CDL to process these masses into 
the strip data sets (similar to masses 5, 6, and 7). A code value of 
1.0 directs CDL to bypass the processing operation. In overlay 
(17,0), the 1.0 code directs WVFDD to process the descriptive infor- 
mation for these masses in locations 1 through 24 with the data 
created for masses 3 and 4 during the generation of output informa- 
tion for the flutter optimization program. 
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TABLE 186. GCDLI ARRAY, OVERLAYS (15,0), (16,0), AND (17,0) (CONT) 

Array  j 
Location Description 

85-91 tDL(l-7)» processing code for concentrated masses 1 through 7. 
(Refer to the preceding notes.) 

Locations 92 through 139 contain structural provision data for the seven 
concentrated masses. This data set is created by WC0NT from results of 
subroutine FDIS computations stored in array CCI. Item 8 of each parame- 
ter in this set is provided for future computations of T-tail provisions. 

92-98 

99 

100-107 
108-115 
116-123 
124-131 
132-139 

^wCDL(l-7)» structural fitting and provision weights for the 
specified concentrated masses (addition to computed torque-box 
weight), lb/side. 

^T-tail» structural weights for T-tail provisions, tip station 
for vertical tail, root station for horizontal tails, lb/side. 

YCG(l-8)» Y-coordinate, centroid of the foregoing masses. 
XCG(1-8)» X-coordinate, centroid of the foregoing masses. 
YACG(l-8)' YA-coordinate for the foregoing (YCG, XCQ). 
%:G(l-8i» XA-coordinate for the foregoing (YCG, XQQ). 
(4W • KD^) ■  weight (I0) term for local airfoil depth effect 
of each item, Ib-in^. 

Locations 140 through 150 contain surface tip data. This data set is 
created by WO0NT from results of subroutine MISCNT calculations stored in 
array CCI. 

104 
141 
142 
143 
144 
145 
146 

WpiP, tip structure weight, lb/side. 
Sjip, tip planform surface area, sq ft/side. 
(W/S)TIp, unit weight of tip structural, Ib/sq ft. 
tec TIP» Y-coordinate, centroid of tip structure. 
XcG TIP» X-coordinate, centroid of tip structure. 
YACG TIP» YA-coordinate for the foregoing (YCG, XQQ) xiP- 
X\CG TIP» YA-coordinate for the foregoing (YCG, W TIP- 
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TABLE 186. CCDLI ARRAY, OVERIAYS (15,0), (16,0), AND (17,0) (CONT) 

Array 
Location Description 

147 
148 
149 
150 

(ly)xiPi pitch inertia of tip structure abort centroid, Y-axis. 
(IX)TIP, roll inertia of tip structure abort centroid x-axis. 
(ly )TIP» pitch inertia, structural reference system. 
(Ix )xip. roll inertia, structural reference system. 

The following descriptions for CCDLI array locations are for data items used 
and/or created by subroutine WVFDD, overlay (17,0).    Data for concentrated 
masses 1, 2, 3, and 4 originally stored in locations 1 through 9 are used 
by WVFDD for creation of output data describing "add-masses".   Masses 1 
and 3, and 2 and 4, are combined in accordance with input specifications, 
and the resulting data set stored in locations 1 through 24 in the same 
form as previously described. 

1-91 
92-10'> 

103-11:. 

114 

115 

116 
117 

118 
119 
120 

121 
122 
123 
124 

125 
126 

127 

Same as defined previously.    (Refer to the preceding notes.) 
EI1-11' structural box bending stiffness, El, stored root to tip. 
G^l-U» structural box torsional stiffness, GJ, stored root to 

tip. 
E, torque-box material reference modulus of elasticity for 

metallic design, psi. 
G, torque box material reference modulus of rigidity for metallic 

design, psi. 
Pjg, torque-box material reference density, Ib/cu in. 
Pair, density of air at flutter optimization design point, 

Ib/cu in. 
Vr, required flutter speed, knots. 
Wjp, vehicle weight less surface plus contents, lb/side 
AXQQ, X-distance from centroid of Wjp to root station, positive 

if CG is aft of root station, in. 
lyy, pitch inertia for WTp, lb-in2. 
bi/2t Y-coordinate for root station. 
Ixx, roll inertia for Wpp, Ib-in2. 
YAmass 1' structural station for "add-mass" 1, derived from 

processed data in locations 1 through 12. 
YEA mass 1» Y-coordinate for "add-mass" 1. 
El mass i, torque box bending stiffness at ^\mass i» interpolated 

value. 
GJimass j, torque box torsional stiffness at X\mass 1» inter- 

polated value. 
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TABLE 186. CCDLl ARRAY, OVERLAYS (15,0), (16,0), AND (17,0) (CONCL) 

Array 
Location Description 

128 
129 
130 
131 
132 
133 
134 
135 
136 

137-149 

150 

1, 
2, 
3. 
1, 
2, 
3, 
I, 
2, 
3. 

1 element 
1 element 
1 element 
element 
element 
element 
element 
element 
element 

of "add- 
of "add 
of "add- 
of "add- 
of "add- 
of "add 
of "add- 
of "add- 
of "add 

mass 
mass' 
mass' 
mass* 
mass' 
mass' 
mass' 
mass' 
mass' 

(3 x 3) matrix, lb. 
matrix, in.-lb. 
matrix, in.-lb. 
matrix, in.-lb. 
matrix, lb-in.2 
matrix lb-in.2 
matrix, in.-lb. 
matrix, lb-in.2 
matrix, lb-in.2 

Data for "add-mass" 2, derived from processed data in locations 
13 through 24. Items as previously defined for "add-mass" 1. 

ID   ., internal code to indicate status of "add-mass" 1 during 
processing of "aHd-mass" 2 data, indicates whether "add-mass" 1 
exists. 0.0 = no "add-mass" 1, 1.0 ■ "add-mass" 1 has been 
processed. 
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TABLE 187. CFLII AND CFL21 ARRAYS 

General informal ion lor arrays CFLII and CFL21: 
Blank conmon reference locations: CFLil = CD(951) 

CFL2I •» CDfUOlJ 
Array sizes = 150 cells 
Arrays CFLII and CFL2I contain mass distribution data for fuel cells 1 
and 2 created by subroutine FDIS, overlay (15,0), from computed data 
stored in array TCS, the output array for subroutine TBFW11. CFLII 
and CFL2I are saved on mass storage file 1, records 151 and 152, by 
subroutine WC0NT. The arrays are recreated from this source by 
subroutine W0DATA in overlay (17,0) for final processing of surface 
mass distribution data. W0DATA prints the contents of these arrays 
under control of IPI.^S), case control card 1, column 38. 

CFLII and CFL21 contains the same information as defined for CIBI, the 
torque-box mass distribution array. Refer to Table 194 for detail 
definitions of locations 1 through 146. Subroutine FDIS creates 
data for locations 1 through 146 from TCS(1)-TCS(146). Since the 
array locations are not set to 0,0 values, locations 147, 148, 149, 
and 150 will contain data existing in the blank common locations 
from overlay (8,0J conputations. Currently, these locations for 
CFLII will contain 0.0 values, and CFL2I locations will contain 
values found in overlay (8,0) array TD, locations 147 through 150, 
Records 151 and 152 are always created by FDLS, and will ;ontain 
0.0 values in locations 1 through 146 when input data for fuel cells 
are not specified. 

Array 
location Description 

1 
2-11 

12-13 
14-23 
21-25 
2b-35 

36 
27-47 
48-58 
59-69 

0,0, not required 
^Wpnl(l-lO)» weight analysis reference system 
0,0, not required 

IfW.4YA)pnin.l()) 
0.0, not required 
I(W^\)pnl(l-10) 
0.0, not required 
r(Wpnl(l-ll)i flutter optimization reference system 

KW^YA)pnl(l-ii) 
K*^0pnl(l-ll) 

868 



TABLIi 187.    CI-UI AN1J CFL21 ARRAYS (CONCI.) 

Array 

Location Inscription 

70-80 
81-91 
92-101 
102 

103-112 
113 

114-123 
124 

125-134 
135 

13b-145 
140 

147-150 

^HyAlpnUl-U) 

^nxiOpnia-in 
rWpnid-io), flexible loads analysis reference system 
0.0, not required 

rfW-4Y)pnI(l-10) 
0,0 not required 
r(w^x)?nl(1,0j 
0.0, not required 

r(lYJpnl(l-10) 
0.0, not required 

rnx)pnin-io) 
0,0, not required 

Not required (refer to notes) 
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TABLE 188. CKD ARRAY, OVERIAY fl5,0) 

General information for array CKD: 
Blank common reference location ■ CDfl9Sl\ ^ , 
Array size = 50 cells 
Array CKD is used for storage and retrieval of local airfoil depth 
data and for storage of yaw inertia values computed by overlay 
(15,0) subroutines MISCW, MISCIT, and CDL. Array CKD locations are 
initialized to 0.0 values by M1SCNT before any CKD variables are com- 
puted in overlay (15,0), 

Array 
Location Description 

locations 1 through 19 contain data computed and used by subroutine MISCIT. 
Data in locations 1 through 10 are used in the inertia computations for 
the uniformly distrib-itcd mass item. Locations 11 and 12 are used during 
inertia computations for distribution line items. 

3 

4 

(DTB)I» torque-box average depth at integration control station 
.X\i for flutter optimization strip panels (Yy^ value stored 
in TGR(28)). 

(l>rB)^, interpolated value of average torque-box depth at out- 
board Y/J control station for current flutter optimization 
structural strip. TTie Y^j-coordinates are panel boundary 
coordinates, YX(2-12), stored in TG(46)-TG(56), for panel 
index values (1-11), 

(DTBU-I» torque-box average depth value for integration control 
station \\i-\,  stored in TGR(30). 

(DTB)IB» torque-box average depth at inboard control station 
for flexible loads aerodynamic panels, defined by the 
(YiB)i.value stored in TGR(32). 

(DTB)J, interpolated value of average torque-box depth at cur- 
rent flexible loads panel integration control station, Yj, 
stored in TGR(33), 

(DTB)0B» torque-box average depth at outboard control station 
for flexible loads aerodynamic panel, defined by (YQ/BH 
value stored in TGR(34), 

870 



TABLE 188.    L'KD ARRAY, OVERLY   (15,0)   (CONT) 

Array 
Location Description 

/ 

8 

9 

10 

11 

12 

13-19 

Davef average depth value computed for two torque-box sub- 
panels defined by V-coordinates in 'IX;R(32), TGR(33) and 
TCR(34)  for current flexible loads panel. 
Dave " 0.5 [(DTB)IB 

+ (l>rB)il or 0.5  |(l)TB)i + (l>rB)0Bl. 
These depth values used to compute the following Z-dimension 
term of the general mass inertia equation 

wsuh-pnl  K 'We^» Z-dimension term for mass inertia, where 
K = l/12'(assinned vertical distribution factor), lb-in.2. 
CNGTE:    K is specified in DKDINfb),  input data array 
location D(1975).) 

•We» average depth for the two torque-box subpanels defined 
by Y -coordinates in TGR(28), TGR(29)  and TGR(30j for cur- 
rent flutter optimisation panel, 
I>are = "•$ KWi + VW^W or 0-5 I^Wi + Wi-l]. 

wsub-pnr^'',ave'» Z-dimension term for mass inertia, same as 
the foregoing. 

Dj,  torque-box depth for distribution lines, computed from 
depth variation parameters stored in CCI(128)-CCIC151), 

Wline'KDi-, 2-dimension term for inertia, same as the fore- 
going except K specified in DKDIN(7), I)(1976). 

Not iL^ed. 

Locations 20 through H contain yaw inertia data f^). computed in the 
flexible loads analysis reference system.    The tip structure C^), 
location 20, is computed by MISCNT and used by MISCIT.    Subroutine MISCIT 
computes data in locations 21-30.   The concentrated mass (Iz) are computed 
by subroutine CDL for masses 1-7.   The total weights specified for masses 
1 and 2 are used in these calculations.    The yaw inertia values in loca- 
tions 21-40 is transferred into array CI0Y by computing subroutines for 
later use in overlay (17,0). 

20 f^Z^TIP» >'aw inertia of tip structure, compute at the tip 
centreid, lb-in.  . 
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Array 
Locution 

21-30 

31-40 

41-50 

TABLE 188.    CK1) ARRAY, OVERLAY (15,0)   (Ü0NCL) 

Description 

^Z^MKSC pnl(l-lO)» yaw inertia for content items evaluated 
by MISCHT, computed at flexible loads integration control 
stations, lb-in.2.    (NOTE:   Tip structure (I2) is included 
in panel 10 of this set.) 

(IZ)CDL pnl(l-10)» yaw inertia for the seven concentrated 
masses, computed at flexible loads integration control sta- 
tions for each panel, lb-in,2.   Masses located between two 
control stations are distributed to these stations based on 
values of "simple beam" reactions at stations for mass. 

Not used. 
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TABLE 189.    TVMT ARRAY 

General information for array IWr: 
Blank conmon reference location = Cl)(51) 
Array size ■ 250 cells 
Array TVMT is used to transmit 1-g loads information computed by sub- 

routines CDL and FDIS, overlay (15,0), to overlay  (16,0) for process- 
ing by subroutine WDDATA,   Array data consists of shears and 
moments for concentrated mass items and internal fuel, plus the 
pertinent information for each of the 7 concentrated masses, 
WDDATA uses TVMT to create inertia loads array data stored in the 
TC201-T(9no)  region for use by overlays  (9,0) and (10,0) or (18,0). 

Subroutine MISCNT, overlay (15,0), first initializes array TVNfr to 0.0 
values.    After execution of subroutine CDL, MISCNT transfers the 
results of CDL calculations stored in arrays CCI and TCS to the 
proper TVMI' locations.   MISCNT thc.i prints the contents of   TVMT 
under control of 1P(14), case control card 1, column 14,   Subrou- 
tine FDIS «subsequently transfers computed shears and moments for 
fuel cells 1 and I into H/MF from array TCS.    FDIS then prints the 
final contents of TVMT under control of 1P(17), case control card 1, 
column 17. 

Array 
Location Description 

Locations 1 through 6b contain l-g load data sets for fuel cells I and 2 
computed by subroutine FDIS,    The fuel cell data set will contain 0,0 
values if fuel cell design information is not specified in the input data 
for the surface.    The load values are for full-capacity plus fuel system/ 
weights for the cell. 

l-ll 

12-22 
23-33 

34-44 
45-55 
56-66 

VJVFLlfl-ll)» ^"8 shears for fuel cell 1 as the 11 structural 
analysis control stations. 

^X AFLl(l-ll)» ^"ß bending moments for fuel cell 1 shears above, 
%AFLl(l-11)»  1"8 torsional moments for fuel cell I shears 

above. 
VAFL2(1-11)» 1"8 shears for fuel cell 2. 
^X AFL2(1-11)»  l"g bending moments for fuel cell 2 shears above, 
MYAFLZfl-ll). l"g torsional moments for fuel cell 2 shears 

above. 
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TABLE 189.   TVMT ARRAY (CONT) 

Array 
Location Description 

Locations 67 through 165 contain 1-g load data sets for concentrated masses 
1-7 computed and stored in CCI(202)-CC1(300) by subroutine COL.   Sets 1 
and 2 are for the input weight  values specified for masses 1 and 2, 
Set 3 contains the total 1-g loads due to masses 3-7, 

67-77 
78-88 
89-99 

100-110 
111-121 
122-132 
133-143 
144-154 
155-165 

^ACDLl (1-11)»  ^"8 shear for concentrated mass 1 
% ACDLl(l-ll)»  l'g bending moment for concentrated mass 1 
^ACDLld-ll)» 1'8 torsional moment for concentrated mass 1 
VACDL2(1-11) 
MXACDL2(1-11) 
MYACDL2fl-ll) 
V\CDL3-7(1-11) 
MXACDL3-7(1-11) 
MYACDL3-7(1-11) 

Locations 166 through 249 contain the detail information computed for each 
of the seven concentrated mass items evaluated by subroutine CDL,   This 
data set is created from array TCS, locations 144 through 227.   This set 
is identical to the variables stored in array CCDLI, location 1 through 84 
(Table 186). 

166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 

IfcDLl» weight of concentrated mass No, 1 
Y A CDLl 
4XCDL1 
4ZCDL1 
TOY CDLl 
^X CDLl 
lOZ CDLl 
YCG CDLl 
XCG CDLl 
ZCG CDLl 
YACG CDLl 
X^CG CDLl 
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TABLE 189.    TVMT ARRAY  (OGNCL) 

Arr;i\' 
Local ion 

178-189 
190-201 
202-213 
214-225 
226-237 
238-249 

2 SO 

Uescript Ion 

Concentrated mass No, 2 
Concentrated mass No. 3 
Concentrated mass No. 4 
Concentrated mass No, S 
Concentrated mass No. 6 
Concentrated mass No. 7 

Not used 

12 
12 
12 
12 
12 
12 

items as defined for No. 1 
items as defined for No. 1 
items as defined for No. 1 
items as defined for No. I 
items as defined for No. 1 
items as defined for No. 1 
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TABU-  190.    T ARRAY, LOCATIONS 201-900 

General Infoimtion for an ay T: 
Blank oomon reference location = 1 
Array <izc = 2,060 col !s 
Ixications 201 through 9(t0 contain design data computed and/or used by 

i      the structural syntl iesis/weight anal/sis routines of overlays (9,0), 
(10,0), and (18,0). Initial values for some of rhe variables are 
crea ted hy overlay (16,0) routines. 

i    lliis region of the T a rray containing initial design values created by i 
over lay (16,0) computations is printed by subroutine WDDATA before 

i      execution of overlay (9,0) for metallic design or overlay (18,0) for \ 
advanced composite design, under control of IP(23), case control    1 
card 1, column 23, 

T Array Variable • 

Location Name Description 

(201-219) (DMTLBd-ll )) Torque-box material properties, metallic design. 
Required for proper program operation when 
analyzing advanced composite designs, specify 
any available metallic material from data 
bank. 

201 DMTLBU) Design temperature for torque-box material set. 
202 IMrLB(2) Variable SEMU,//, Poissons' ratio. 
203 IWTLBCS) Ac equation constant for compression stress- 

strain curve. 
204 I>frLB(4) Bc, equation constant for compression stress- 

strain curve. 
205 DMTLBU) Ec, conpression modulus of elasticity. 
206 DMTLBfö) Variable SDFY. Fey, compression yield stress. 
207 BfTLBC?) At, equation constant for tension stress-strain 

curve. 
208 »rrLB(8) Bt, equation constant for tension stress-strain 

curve. 
209 IMTLBOJ E^i tension modulus of elasticity. 
210 IMTLBdOJ Variable SDTY. Fty, tension yield stress. 
211 DNfrLB(ll) p, material density. 
212 D^f^LB(l2) Variable SDTTJ. Ftu, tension ultimate stress. 
213 IMrLB(13) Variable SDFY. Fqj, proportional limit stress, 

compression. 
214 IMLB(14) Variable ERT. Ec at room temperature. 
215 DMTLBdS) Variable GRT. G at room temperature. 
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TABLE 190. T ARRAY, LOCATIONS 2(11-900 fCONT) 

T Array Variable 
liocat ion .    Name Description 

216 rMrLB(16) Variable SDFSU.    Fsu, ultimate shear allowable 
stress. 

217 IMrLB(17) Variable SDBRU,   Fbru. ultijnate bearing allowable 
stress. 

218 IMrLB(18) KFtu(bi/2)» limit load tension allowable factor 
for fatigue, side of body. 

219 DMrLB(19) KFtu(2), limit load tension allowable factor for 
fatigue, station 2. 

220-229 DPCDL(l-lO) ^WicDL pnl(l-10), incremental torque-box panel 
weights for structural provision required for 
concentrated masses 1-7, lb/panel. 

230-240 DCDLV(l-ll) vA(l-ll){4CDL)f 1-g shears due to the preceding 
Mm. 

241-251 DCDLM(l-ll) MXA(1-11)(4CDL), 1-g bending moments due to 
the preceding dWcDL» 

252-262 DCDLT(l-ll) MYA(1-11)(4CDL), 1-g torsional moments due to 
the preceding AVIcDi. 

263-273 WPILECI-H) Wt/in.(i-ii)(LK), total  leading edge structure 
weight/inch. 

274-284 IVPITH(l-ll) Wt/in. (i-ii )('rF.). total  trailing edge structure 
weight/inch. 

285-296 WPLLE(1-12) ^pnKO-UHLE). Panel weights for total leading 
edge structures. 

297-308 WPLTE(1-12) ^Wpnl(0-11HTE)» panel weights for total trailing 
edge structures. 

309-319 CDLVlfl-11) VAri-nj fCDLlV ^"8 shears due to concentrated 
mass No.  1, values for total weight at mass 
station. 

320-330 CDLMlfl-llJ MXA(1-11) (CDLl)» 1"8 bending moments for con- 
centrated mass No. 1, 

331-341 CDLT1{1-11) ^MU-UHCDLl)' ^"8 torsional moiiientn for con- 
centrated mass No, 1. 

342-352 CDLV2(1-11) ^(1-11) (CDL2)» 1"8 shears due to concentrated 
mass No, 2, values for total weight at 
mass station. 

353-363 CDLM2(1-11) MXiVl-imcW^)' 1"8 bendin8 rooments for con- 
centrated maSs No. 2. 

364-374 CDLT2(1-]1) MYA(1-11)(CDL2). 1-g torsional moments for .con- 

• 

centrated mass No. 2, 
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TABLE 190. T ARRAY, LOCATIONS 201-900 (CONT) 

T Array 
Location 

Variable 
Name Description 

375-385 

386-396 

397-407 

408-418 

• 419-429 

(430-444) 
430 
431 
432 

433 

434 
435 
436 
437 

438 

CDLV3(1-11) 

CDLM3(1-11) 

CDLT3(1-11) 

FUCtl-ll) 

FLT2{1-11) 

(TDGW(1-15)) 
TDGW(l) 
TDGW(2) 
TDGW(3) 

11X^(4) 

TDGW(5) 
TOGW{6) 
TDGW(7) 
11X^(8) 

TDGW(9) 

439 TDGW:i0) 

440 TOGW(ll) 

441 TOGWC^) 

442 TDGW(13) 

VA(l-lll(CDL3-7)' l-« Shears due to concen- 
trated masses 3-7, 

MXA(l-ll)(CDL3-7). i-g bending moments for con- 
centrated masses 3-7, 

MYA(l-ll)(CDL3-7). i-g torsional moments for 
concentrated masses 3-7. 

MXA(1-11) (FL2)» l"g bending moments for total 
contents of fuel cell 2, 

MYA(1-11)(FL2)» l"g torsional moments for total 
contents of fuel cell 2, 

Definitions follow. 
Variable DGWRI. { [KvPWG^/CDGW^] - 1,0}, 
Variable DGWR, [Kv(DGW)i/(DGW)0], 
Variable DDWK. Factor for inertia loads, 0.0 if 

D(110) = 0,0, for vertical tails and if 
input loads are net loads, 1,0 if D(110) for 
wing and horizontal tails for calculated air- 
loads and input gross airloads. 

Variable TBXK, Value is set to 1,0 by ABDW and 
is not changed. Used by VLOAD and AVL0AD as 
factor applied to total inertia loads. 

Not used. 
Not used. 
Not used, 
V^L, airload shear on surface. Used by AL0AD 

only if module calculates loads distributions, 
value of input or calculated airload, Ib/side, 

Spanwise center of pressure location for the 
preceding airload shear, fraction of airload 
distribution span, 

Chordwise location of center of pressure for the 
preceding airload shear, fraction of chord. 

Variable RFL1. Scaling factor for loads due to 
fuel cell 1 contents for current design 
weight. 

Variable RFL2, Scaling factor for loads due to 
fuel cell 2 contents for current design weight, 

Varaiable CDLK1. Scaling factor for loads due to 
retained masses at concentrated mass station 1 
for current design weight. 
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TABLE 190.    T ARRAY, LOCATIONS 201-900 (COWT) 

T Array Variable i 

Location Name Description 

443 TOGWtU) Variable CDLK2, Scaling factor for loads due to 
retained masses at concentrated mass station 2 
for current design weight. 

444 TOGW(15) Variable CDLK3. Scaling factor for loads due to 
masses at concentrated mass stations 3-7, 
always 1.0. 

445-455 FLVl(l-ll) YAU-H) (FLl)» i-g shears for total contents of 
fuel cell 1.                        ; 

456-466 FLMl(l-ll) %A(1-11) fFLll» ^"ß bending moments for total  j 
contents of fuel cell 1.                i 

467-477 FLTl(l-ll) ^Afl-ll) (FL1)» *"l torsional moments for total 
contents of fuel cell 1. 

478-488 FLV2(I-11J VA(1-11)fFL2)» l"g shears for total contents of 
fuel cell 2. 

489-499 XBP(l-ll) x(l-ll)» X-coordinates for the 11 structural 
analysis control stations,              | 

500-510 YBP(l-ll) YM-H), Y-coordinates for the 11 structural   i 
analysis control stations. 

511-521 YSTCl-llj YAfi-H), Y -coordinate for the 11 structural 
analysis control stations. 

(522-529) (RFDGhfCl-8)) Definitions follow. 
522 RFDGlV(l) KFL1CDGW0")» fuel cel1 1 scale factor for con- 

tent weight at DGl^. 
523 RFDGW(2) KFLlfDQVl)» fuel cel1 1 scale factor for content 

weight at DGWC1). 
524 RFD(]W(3) KFL1CDGW2)» fuel ce^ 1 scale factor for content 

weight at DGWC2). 
525 RFDGW(4) KFLlfDGW3)» fuel cell 1 scale factor for content 

weight'at DGW(3). 
526 RFDGWrS) KFL2fDnW0)> fuel cell 2 sraie factor for content 

weight at ÜGW0. 
527 RFDGWr6) KpL2(DGWl)» fuel cell 2 scale factor for content 

weight at DGW(1J. 
528 RFDGW(7) KFL2CDGW2)» f"61 cel1 2 scale factor for content 

weight at DGW(23. 
529 RFDGWfS) KpL2(DGW3). fuel cell 2 scale factor for content 

weight at DGW(3). 
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TABLE 190.    T ARRAY, LOCATIONS 201-900  (COOT) 

T Array Variable 
i/'cation Name Description 

530-540 TBD(l-ll) Dave (i-u)» average torque-box depths. 
541 — Not used. 

542-552 TBW(l-ll) ^TBd-ll)» torque-box widths. 
553 — Not used. 

554-564 ALPV(l-ll) VA(1-11)(+AL)» limit shears for airloads, 
up-bending condition. 

565-575 ALPM(l-U) ^'XAfl-lD f+AL)' liwit  bending moirents for air- 
loads, up-^bending condition 

576-586 ALNV(l-ll) VA(1-11)(-AL)' lin,it shears for airloads, 
down-bending condition. 

587-597 ALNM(l-ll) ^XACl-ll)f-AL)» linüt bending moments for air- 
loads, down-bending condition. 

598-608 DWV(l-ll) VA(1-U)(TB)» l'B.  shears for torque-box 
structures. 

609-619 DKM(l-ll) MXACl-infTB)» 1"8 bcnding n>on»ents for torque- 
box structures. 

620-630 DWT(l-ll) MYA(I-II) (TB)» l"g torsicnal moments for torque- 
IXJX structures. 

f631-640) (TFU)(1-10)) Fuel cell data, definitions follow. 
631 TFLD(l) ^DESTFLl)» scaling factor for fuel cell 1 at 

632 TFLD(2) Kt)ES(FI2)» scaling factor for fuel cell 2 at 
mm. 

633 TFLD(3) NnESfFLll» design fuel in cell 1 at DGW0, 
lb/side. 

634 TFLD(4) WDFS(FI2)» desigrt fuel in cell 2 at DGW0, 
lb/side. 

635 TFLD(5) wtotalfFLl)» total contents for fuel cell 1, 
fuel plus fuel-systems, lb/side. 

636. TFLD(6) ^totalCFL2)» total contents for fuel cell 2, 
fuel plus fuel-systems, lb/side. 

637 TFLD(7) wcap(FLl)» full-capacity fuel weight in fuel 
cell 1, lb/side. 

638 TFLD(8) wcapfFL2)» full-capacity fuel weight for fuel 
cell 2, lb/side. 

639 TFLD(9) Wps(FLl)» fuel-systems weight in fuel cell 1, 
lb/side. 
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TABLE 190.    T ARRAY, LOCATIONS 201-900 (CONT) 

■■ 

T Array Variable 
Location Name Description 

640 TFID(IO) WFS(F121» fuel-systems weight in fuel cell 2, 
lb/side. 

(641-644) (WriP(l-4)) Definitions follow. 
641 WTIPfl) WTIP» t^P structure weight, lb/side. 
642 WTIP(2) wunif» weight of uniformly distributed content 

items, lb/side. 
643 WIP(3) ^line» wcight of line distribution content items, 

lb/side. 
644 WTIP(4) Wconc, weight of content items treated as con- 

centrated masses, lb/side. 
645-654 WPNLS(l-lO) ^TB(l-lO)» panel weights for distributed torque- 

box structures, strength design only, 
lb/side. 

655 — Not used. 
656-665 TPNLW(l-lO) ^tot TB(1-10)» Panel weights for total torque- 

box plus secondary structures, lb/side. 
(666-667) (DTmB(l-2)) Definitions follow. 

666 DTTRB(l) ^wT-tail root» weight increment for T-tail pro- 
visions at root chord station (horizontal 
tail), lb/side. For future use only, currently 
not computed. 

667 mTRB(2) ^T-tail  tin» weight increment for T-tail pro- 
visions ax tip chord station (vertical tail), 
lb/side. For future use only, currently not 

• computed. 
668-678 GJRQD(l-ll) ^VF(l-ll)» required stiffness to prevent surface 

flutter, lb-in.2. 
668-678 GJRTT(l-ll) Same as the preceding. 
679-689 YBUD(l-ll) Yupr(l-ll)» load centroid for upper cover, dis- 

_ tance from outer mold line. 
690-700 YBLD(l-ll) Ylwr(l-ll)i load centroid for lower cover, 

distance from outer mold line. 
701-711 DWIII(l-ll) (MXA )DW(1-11)» i'g bending moment for torque- 

box structures, previous deadweight or 
grossweight pass. 
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TABLh 190.    T ARRAY,  IXTATIONS 201-900 (CONT) 

T Array Variable 
Location Name Description 

712-722 l)HMII(l-ll) 'N,XV)ult+NZ(l-ll)» up-bending design bending 
moment for previous deadweight or gross- 
weight pass. 

723-733 DNXIl(l-ll) Mx(l-ll)» "PP01" cover design compression load, 
previous deadweight or grossweight pass, 
lb/in. 

(734-744) (Sl\T(l-ll)) Weight data to be transferred to CTBW array, 
refer to Table 193. Created by TB^l, overlay 
(9,0), or ATB0PT, overlay (18,0). 

734 arr(i) ^WsURFACE, lb/air vehicle 
"35 sivr(2) rw^pNi , lb/air vehicle. 
73b SWT(3j rWpiv^T» lb/air vehicle. 
737 SIVT(4) ^*fc-SBC» ^/a'r vehicle. 
738 SWT(5) riVjK, lb/air vehicle. 
"39 sivrib) rW|£, lb/air vehicle. 
740 SlNT(-) r^TE, lb/air vehicle. 
741 snvis) ■^W^ISCt lb/air vehicle. 
"42 SINTI1.)) W-pip, lb/air vehicle. 
743 SWT(10J ^w4T-tail' lb/air vehicle. 

NOTl:: This item not calculated. 
"44 SUTdl ) 2^41%, lb/air vehicle. 

745-755 TBWPKl-ll) -TB(l-ll)» weight per inch of torque-box 
structures, strength design only, lb/in. 

75b-756 VRVPKl-ll) ZjdVFn-lll» weight per inch of torque-box 
structure increment required to satisfy 
flutter, lb/in. 

767-777 TWPIC1-11) ^TB(T-11)» weight-per-inch increment of 
structure weights for inertia loads calcula- 
tion for next deadweight or grossweight 
pass, lb/in. 

778-788 TMWPI(l-ll) ^MlSCf1-111» weight per inch of secondary 
structures, lb/in. 

789-799 TBCWTfl-ll) w4CQNCfl-ll)» incremental chordwise torque-box 
structure weights at structural analysis con- 
trol stations, lb/side. Weight of bulkhead 
and splice provision increments over and 
above estimated weights per inch of distributed 
i terns, 
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TABLE 190. T ARRAY, LOCATIONS 201-900 (CONCL) 

T Array Variable 
Ixxation Name Description 

800-810 DEFFI(l-ll) Deff(l-ll)» effective couple-arm of torque-box, 
value used to compute current loads. Set up by 
WTCAL, overlay (10,0) or (18,0), used to com- 
pute load change effects during inertia loads 
estimation for next deadweight or gross- 
weight pass. 

811-821 STW(l-ll) ^■VA(l-lli(MISCV total 1"8 shears for leading 
edge, trailing edge, contents other than fuel 
and concentrated items 3-7, 

822-832 STW(l-ll) ^XAd-lDtMISC)» 1-8 bending moments for the 
preceding shear load. 

833-843 STMm-U) ^YA(l-ll) (MISC)» 1"8 torsional moments for the 
preceding shear load. 

844-854 SDWV'(l-ll) ^Afl-UHDW)» total ^"8 shears for outer panel 
less torque-box weights, constant for all 
dea<lweight passes. 

855-865 SDWM(T-llj ^XAd-nKDW)» i'g bending moments for the 
preceding shears. 

866-876 SD»mi-ll) ^MYA(l-ll) (DW)» 1-g torsional moments for the 
preceding shears. 

877-887 AI.PTn-UJ MYAO-ll) (+AL). limit torsional moments for air- 
loads, up-bending condition. 

888-898 ALNTfl-11) MYAfl-ll H-ALl» li"1^ torsional moments for air- 
loads, down-bending condition. 

899 — Not used,                             I 
900 Not used; however, used by subroutine P1V0T, 

overlays (9,0) and (18,0), 
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TABLE 191. SUBROUTINE REFERENCES FOR T(201)-T(900) 
VARIABLES 

The variables names listed herein are for the data items stored in the 
array T created and/or used by overlays (9,0), (10,0), (16,0), (17,0), 
and (18,0). These variables are some of the design infoimation necessary 
for the synthesis of both metallic and advanced composite torque boxes. 
They are also used in the weight analysis of the structures and for data 
processing of computed data for output print. 

Definitions for these variables can be found in Table 190. 

Variable 
Name Size 

Reference 
liOcation 

References 

Overlay Defined Used 

AUM 

ALNT 

ALNV 

ALPM 

Aipr 

/VLPV 

CDLK1 

CDLK2 

CDLK3 

11 

11 

11 

11 

11 

11 

T(587) 

1(888) 

T(576) 

T(5ö5) 

T(877) 

T(554) 

TDGW(13) 

TOGW(14) 

TOGW(15) 

lb 
9 
18 
16 
9 

18 
16 
9 
18 
16 
9 

18 
16 
9 

18 
16 
9 

18 
16 
9 
18 
16 
9 

18 
16 
9 

18 

AL0AD 

AL0AD 

AI^AD 

AI^AD 

AL0AD 

A1.0AD 

ABDW 
PR0G 
ACPR0G 
ABDW 
PR0G 
AL'PR0G 
ABDW 
PR0G 
ACPR0G 

AL0AD,VL0AD1 
VLftoD 
ACL0AD,AVL0AD 
AL0AD,VL0AD1 
VL0AD 
ACL0AD,AVL0AD 
AL0AD,VL0AD1 
Vl^AD 
ACL0AD,AVL0AD 
AL0AD,VL0AD1 
VL0AD 
ACL0AD,AVL0AD 
AL0AD,VL0AD1 
VL0AD 
ACL0AD,AVL0AD 
AL0AD,VL0AD 
VL0AD 
ACL0AD,AVL0AD 
ABDW 
PR0G 
AL,PR0G 
ARDW 
PR0G 
ACPR0G 
ABDW 
PR0G 
ACPR0G,AVL0AD 
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TABLE 191.    SUBROUTINE REFERENCES FOR T(201)-T(900) 
VARIABIÜS  (CONT) 

Variable Reference 
References 

Name Size location Overlay Defined Used 

CDLMl T(320) 16 WDDATA ABDW 
9 — PR0G 

18 — ACPR0G, AVL0AD 
CÜIM2 T(353) 16 WDDATA ARDW 

9   PR0G 
18 __- ACPR0G,AVL0AD 

CULMS T(386) 16 WDDATA ABDW 
9 — PR0G 

18 — ACPR0G,AVL0AD 
CDLTl T(331) 16 WDDATA ABDW 

9 PR0G 
18 — ACPR0G,AVL0AD 

CDIT2 T(364) 16 WDDATA ABDW 
9 __- PR0G 

18 — ACPR0G,AVL0AD 
CULTS T(397) 16 WDDATA ABDW 

9   PR0G 
18   ACPR0G,AYL0AD 

CDLV1 1(309) 16 WDDATA ABDW 
9 — PR0G 

18 __. ACPR0G,AVL0AD 
CDLV2 T(342) 16 WDDATA ABDIV 

9   PR0G 
18   ACPR0G,AVL0AD 

CDLV3 T(375) 16 WDDATA ABDW 
9 — PR0G 

18 — ACPRj2)G,AVL0AD 
DBMII T(712) 16 YBSET YBSET 

9 PR0GfDWYBA PR0G,DWYBA 
18 ACPR0G,DWYBA DWYBA 

IX:DLM T(241) 16 WDDATA 
9 — DEADW 

18 — DEADW 
DCDLT Tf230) 16 WDDATA — 

9   DEADW 
18 OTIADW 
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TABLE 191.    SUBRCXHTNE REFERENCES FOR T(201)-1(900) 
VARIABLES (CONT) 

Variable 
Name 

Reference 
liocation 

References 

Size Overlay Defined Used 

IK:üLV 11 T(220) 16 WDDATA MMIB 

9 — DEADW 
18 — DEADW 

DDWK 1 TDGW(3) 16 ABDW VL0AD1 
9 — VL0AD 

18 — AVL0AD 
DEFFI 11 T(800) 16 YBSET YBSET 

9 PRft^DWYBA.T^PT PR0G,DWYBA 
10 WTCAL CNSTO, WTCAL 
18 DWYBA DWYBA.WTCAL 

IKWR I TDGW(2) 16 ABDW VL0AD1 
9 PR0G PR0G>VL0AD 

18 ACPR0G ACPR0G,AVI^AD 
KAIRI 1 TDGJV( 1) 9 PR0G DWYBA 

18 ACPR0G DWYBA 
IMI'LB 19 T(201) 16 MTLCW CNSTC.GJCAL 

10 — STRIL 
18 — ACPR0Ü 

DNXII 11 T(723) 16 YBSET YBSET 
9 PR0G,TB0PT PR0G,DWYBA 

10 WTCAL CNSTO, WTCAL 
18 WTCAL DWYBA.WTCAL 

DPCDL 10 T(220) 16 WDDATA .— 

9 — PR0G 
10 — W1CAI. 
18 — ACPR0G, WTCAL 

nTTRB -> 1(666) 16 WDDATA — 

10   CNSTO.WTCAL 
18 — ATB0PT,WTCAL 

am 11 T(609) 16 WDDATA ABDW,YBSET,VL0AD1 
9 PR^DEADW PR0G,DEADW,DWYBA, 

VL0AD 
18 DEADW ACPR0G,DEADW,DWYBA, 

AVL0AD 
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TABLE 191.    SUBROUTINE REFERENCES FOR T(201)-T(900) 
VARIABLES (CONH 

Variable 
Name 

Reference 
Location 

References 

Size Overlay Defined Used 

DWMII T(701) 16 YBSET mmm 

9 PR0G PR0G,DWYBA 
18 ACPR^G DWYBA 

DWT T(6201 16 WDDATA ABDW,VL0AD1 
9 DEADW DEADW ,VL0AD 

18 DEADW DEADW,AVL0AD   . ._ 
r)lV\' T(598) 16 WDDATA ABDW,VL0AD1 

9 DEADW DEADW,VL0AD 
18 DEADW DEADW,AVL0AD 

LRT DMrLB(14) 16 ___ C^STC 
FIM1 T(456) 16 WDDATA ABDW 

9 — PR0G 
18 — ACPR0G,AVL0AD 

MM2 Tf408) 16 WDDATA ABDW 
9 — PR0G 

18 — ACPR0G,AVL0AD 
FLTl T(467J 16 WDDATA ABDW 

9 — PR0G 
18 — ACPR0G,AVL0AD 

FLT2 TC419) 16 WDDATA ABDW 
9 — PR0G 

18 — ACPR0G,AVL0AD 
FLV1 T(445) 16 WDDATA ABDW 

9 — PR0G 
18 — ACPR0G,AVL0AD 

FLV2 T(478) 16 WDDATA ABDW 
9 _-. PR0G 

18 __- ACPR0G,AVL0AD 
CRT DNfTLBdS) 16 — CNSTC,GJCAL 
CJRQD T(668) 16 GJCAL GJCAL ,VL0AD1 

9 — VL0AD,PRTA 
10 — E1GJC 
18 — ASTIFF,AYL0AD,ACPRTA 

GJKIT 11 T(668) 16 GJTT GJTl' 
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TABLE 191.    SUBRO/riNE REFERBKIS FOR T(201)-T(900) 
VARIABLES (OONT) 

Variable 
Name 

Reference 
Location 

References 

Size Overlay Defined Used 

RFDGIV 8 T(522) 16 mm ABDW 
9 PR0G 

18 — ACPR0G 
RFL1 1 TDGW(ll) 16 ABOW ABDW 

9 PR0G PR0G 
18 ACPR0G ACPR0G 

RFL2 1 TDC./(12) 16 ABDW ABDW 
• 9 PR0G PR0G 

18 ACPR0G ACPR0G 
SDNU 1 IMTLBd?) 16 _— CNS1L' 
SDFP 1 DMHB(13) 16 — CNSTC 
SDFSU 1 IMTLBflb) 16 — CNS'IU 
SDFY 1 DNfrLB(6) 16 — CNSIL' 
SDCI 1 DNfrLB(2) 16 — CNS'llC 

10 — STRIL 
SDTU 1 IMrLB(12) 16 CNSTC 
SKY 1 EMTLBdO) 16 —_ CNSTC 
SDWI 11 T(855) 16 ABDW ABDW,VL0AD1 

9 PR0G VL0AD 
18 ACPR0G AVL0AD 

snrr 11 Tf86ft) 16 ABDW ARDW,VL0AD1 
9 PR0G VL0AD 

18 ACPR0G AVL0AD 
SFWV 11 Tr844) 16 ABDW ABDW,VL0AD1 

9 PR0G VL0AD 
18 ACPR0G AVL0AD 

SBW 11 Tf822) 16 1VDDATA ABDW,VL0AD1 
9 — VL0AD 

18 —_ ACPR0G,AVL0AD 
STMT 11 T(833) 16 WDDATA ABDW^L^ADl 

9 — VL0AD 
18 —_ ACPR0G,AVLjaAD 

SIMV 11 Tf8H) 16 WDDATA ABDW,VL0AD1 
9 ___ VT0AD 

18 ACPK0G,AVL0AD 
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TABLE 191.    SUBROUTINE REFERENCES FOR T(201)-T(900) 
VARIABLES (CONT) 

Variable 
Name 

Reference 
Location 

References 

Size Overlay Defined Used 

srrr 11 T(734) 9 TB0PT PR0G 
18 _— ACPR0G,ATB0PT 

TWW 11 T(789) 16 WDDATA —- 

9 PR0G,DWYBA,TB0PT PR0G,DEADW,DWyBA 
10 WTCAL CNSTO.WTCAL 
18 DWYBA.WTCAL ACPR0G,DEADW,DWYBA, 

WTCAL 
TBD 11 TC530) 16 WDDATA WDDATA,YBSET 

9 — DWYBA 
18 — ACPR0G,DWYBA, ASTIFF 

TBW 11 T(542) 16 WDDATA WDDATA.YBSET 
10 — TB0PT 
18 —- ACPR0G, ATB0PT ,ASTIFF 

IBM'I 11 T(74.,;) 16 WDDATA 
9 PR0G PR0G,DEADW,DWYBA, 

TB0PTtPKlA 
10 WHLAL CNS'm.WTCAL 
18 WltAL ACPR0G,DEADW,DWYBA, 

WTCAL^'PRiA 
TBXK 1 TDGWC4) 16 ABDW VL0AD1 

9 — VL0AD 
18 — AVI^AD 

nov 15 T(430) 16 AL0AD,ABDW AL0AD,ABDW>VL0AD1 
9 PR0G PR0G>DWYBA,VL0AD 

18 ACPR(9G ACPR0G,DWYBA,AVL0AD 
TDWPI 11 T(767) 9 DWYBA DWYBA,DEADW 

18 DWYBA DWYBA.DEADW 
TIU) 10 T(631) 16 WDDATA ABDW 

18 — ACL0AD 
TMlVPI 11 T(778) 9 PR0G,TB0PT PP0G,DEADW 

10 WTCAL CNSTR.WTCAL 
18 WTCAL . ACPR0G>DEADW, WTCAL 

TPNUV 10 T(656) 16 WDDATA ... 

9 PR0G,TB0PT PR0G,DEADW 
10 WTCAL 
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TABLE 191.    SUBROUTINE REFERENCES FOR TC201)-T(900) 
VARIABLES (CONCL) 

Variable 
Name 

Reference 
Location 

References 

Size Overlay Defined Used 

VFWPI 11 T(756) 9 PR0G,TB0PT PR^G.DEADW^DWYBA 
10 OTCAL CNSTR 
18 WTCAL ACPR0G>DEADW,DWYBA 

WPFLE 11 T(263) 1() WDDAFA — 

10 — WTPIN 
18 mmm WTPIN 

WPITE 11 T(274) 16 WDDATA — 

10 — WTPIN 
18 _— WTPIN 

WPLLE 12 T(28S) 16 WDDATA — 

10 ... WTCAL 
18 — WTCAL 

MPLTE 12 T(297) 16 WDDATA 
10 — WTCAL 
18 — mcM 

WPNLS 10 T(645) 16 WDDATA WDDATA 
9 PR0G,TB0PT PR0G,DEADW 
10 WTCAL CNSTR,WrcAL 
18 WTCAL ACPR0G,UEADW,WrcAL 

WTIP 4 T(641) 16 WDDATA — 

10 — WTCAL 
18 — WTCAL 
17 — W0DATA 

XBP 11 T(489) 16 WDDATA — 

YBID 11 T(690) 16 YBSET • — 

9 PR0G,TB0PT PR^CDWYBA.PRIA 
10 SECTD CNSTR,EIGJC 
18 ACNS'IK DWYBA.ACPRTA 

YBP 11 T(500) 16 WDDATA _-_ 

YBUD 11 T(679) 16 YBSFT — 

9 PR0G,TB0PT PR0G,DWYBA,PRTA 
10 SRTTD CNSTR,EIGJC 
18 ACNST'R DWYBA.ACPRTA 

YST 11 T(511) 16 WDDATA WDDATA 
18 ACWMS,ACWRBS 
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TABLE 192. TVF ARRAY 

General information for array TVF: 
Blank common reference location ■ T(1961) 
Array size »100 
Array TVF contains surface flutter data, computed and used by 

subroutine GJCAL, for estimation of flutter design requirement 
of lifting surfaces. Geometry and flutter design point infor- 
mation from array TGJ stored on record 10, mass storage file 1, 
is used to create array TVF data necessary for the analysis by 
subroutines GJCAL and GJSI. GJCAL prints the contents of TVF 
for rich structural station analyzed, under control of IP(22), 
control card 2, column 22. Array TVF l« initially set to 0.0 
values by GJCAL. 

Array 
Location Description 

1 (GJreqd)i computed value of required GJ at station Y^i, calcu- 
lated by subroutine GJSI during analysis for each analysis 
control station (Equation 14),lb-in.2. This value is output 
when array TVF is printed under control of IP(22). Also, Gdes» 
material shear modulus at the reference structure design 
temperature, created and used by subroutine GJCAL during final 
processing of required GJ value*, psi. 

Kee term of Equation 14. Kq of this term modified and pro- 
grammed as Kfiex • 22.5 • Ksp2, where Kfiex " flexibility 
factor with a value of l.iO (1.10 • 22.5 - 24.75). Default 
value of Kfiex» location D(1441), is currently set to 1.0, 
but may be changed by the user. Value of K^ is progranmed 
as follows: 

K. K ' -1.116 Q AR (22.5 Kfiex) 

1480 (0.8 ♦ AR)' 

where K, - GJ factor in location D(312) and 

K  - flutter speed margin of safety factor in 
sp  location D(252). 

Kjj^p term of Equation 14, (Jb^/Z)2 [OA + 0.7 COS (A ^ - 10.0°)] 

(bs/2) is the effective exposed structural senispan for surface 
flutter analysis, the inboard control station assumed to be 
that indicated by the value in location D(246), unless super- 
ceded by a nonzero value in location D(343). 
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TABLE 192.    TVF ARRAY (CONT) 

Array 
Location Description 

4 

■  5 

6 

K ., planform constant term for K   . term of Equation 14 

(refer to Equation 14c), (CRS'TZ) [3(1 - X')].. 
Product of general constants of Equation 14 divided by material 

G at flutter design points (Kee • K  • K i)/G. 

C. terni of Equation 14, (1 - X'^/lPd-A'a')3] [AC(l-XV) 
(t/cn} . 

7 C2 term of Equation 14, (1)/[(1-X
I) (RS-FS)jJ. 

8 C3 term of Equation 14, -«J/C^-ÄJ.)   Ln(X
,a,)/ AC(1- X« a') 

(t/c)'] ♦LnCX^/fd-X«) (RS-FS).,.]  . 

9 C^ tenn of Equation 14, calculated by GJS1. 

10 C2V2 term of Equation 14, calculated by GJSI. 

? 11 CjV, term of Equation 14, calculated by GJSI. 

12 C1V1 + C2V2 + C3V3' calculated by GJSl- 
13 Jref, reference value of J as derived from Equation 14, to be 

modified by computed local chord factor, Kmac» and G to 
derive required GJ value stored in location 1 for the current 
analysis station, calculated by GJSI. 

14 Not used. 

15 G, shear modulus of torque-box material, design tenperature value 
at the critical clutter design point. 

16 r, rotational factor to convert aerodynamic chords to structural 
chords. 

17 b'/Z,  exposed structural span for surface flutter analysis. 

18 Cj^', exposed aerodynamic root chord. 

19 DR', average torque-box depth at the exposed root chord station. 

20 Yy^, structural station location for current analysis points, 
distance from tip chord station. 

21 C, aerodynamic chord at the Y-coordinate for Y . .. 

22 D., average torque-box depth at Y. .. 

23 W. torque-box width at Y . .. 
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TABLE 192. TVF ARRAY (CONT) 

Array 
Location Description 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Kf, variable GJ factor to be applied to the final calculated 
value, factors that are specified in DC346)-D(356) when option 
of input factors is selected; if not, this factor will be the 
derived factor based on the current station location relative 
to the two control stations in locations 25 and 26 and the 
factors in locations 80 and 81. For the option of constant 
GJ values inboard of the station defined in location 25 and 
outboard of the station defined in location 26 (VFID, 0(251), 
specified as -1.0), this factor is set to 1.0 

(Y A)IB» inboard control station for GJ factor calculation based 
on factors input in D(314) and 0(316) or for constant GJ value 
option, distance from tip chord station along structural 
reference line. 

CY'A (3B) » outboard control station for GJ factor specified in 
D(316) or station along structural reference line. 

GJXB» required GJ at (Y,A)IB, computed when constant GJ option 
is selected. This value used for all analysis stations inboard 
of (Y AUB* (Note: Flutter factor derived from values in 
D(314) and D(316) or input in 0(346)-0(356) are not used to 
compute this value. 

GJ0B, required GJ at (Y A)0B» coated when constant GJ option 
is selected. This value used for all analysis control stations 
outboard of (Y'^GB* (Note: Flutter factor restriction as 
noted for GJ.g apply.) 

Not used. 

0)3, planform constant ^or term Vii In Equation 14 (refer to 
Equation 14f), I9( A')2(W)2]/[1-A'^]. 

CO2 planform constant for term Vij in Equation 14 (refer to 
Equation 14f), [3 A« (1- <y,)/[2(l- A')]. 

CD,, 1.0 for programming purposes. 

A' «r', planform constant for term V-. in Equation 14 (refer to 
Equation 14f). 

2 
(A ' a')   planfom constant for tern Vji in Equation 14 (refer 
to Equation 14f). 

(A' «r') , planfom constant for term V,. in Equation 14 (refer 
to Equation 14f). 
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TABLE 192.    TVF ARRAY (CONT) 

|  Array 
| Locat ion 

Description 

36 I/X' or 1/0.00001 if X' - 0.0. 

37 l/UV) or 1/0.00001 if (XV) - 0.0. 

38 (X')3 • 

39 (X,)3/3.0. 

40 (1-XV), 0.00001 if value is computed as (-) or 0.0. 

41 (l-X'), 0.00001 if value is computed as (-) or 0 .0. 

42 (1- a') • 

43 a', exposed thickness ratio taper. 

44 (RS-FS^, structural box width factor. 

45 (t/c)', thickness ratio as exposed root chord. 

46 AC, arc centroid of torque-box sections. 

47 X', exposed planform taper ratio. 

48 CV)2, 
49 (x')3, 
50 Di • W., calculated by GJSI. 

51 D. + W., calculated by GJSI. 

52 CJ/CR', calculated by GJSI. 

53 Di/DR1, calculated by GJSI. 

54 (q/CR')3, calculated by GJSI. 

55 (Di/DR1)2, calculated by GJSI. 

i    56 Ln [ (c ./Od/X')!, calculated by GJSI. 
1  K 

57 Ln [ (D./Dj^^Cl/x'tr')], calculated by GJSI. 

58 Variable for term Vii in Equation 14, calculated by GJSI and used 

in a loop. (0^') for 1=1, (DI/DR')
2
 for 1-2, (Di/DR«)3 for 

1=3. • 
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TABLE 192.    TVF ARRAY (CONT) 

| Array 
I location Description                     \ 

59 Variable for term V. in Equation 14, calculated by GJSI 

and used in a loop.  (Ln (D^D^X) - 1) for 1 - 1, 

(2Ln (D./D^ \') -1)  for 1-2,  (3 Ln (D./D^ V) -1) for 1-3.  1 

60 Variable for term V  in Equation 14, CD3«|(D./D^) [Ln (D./D^ X*) 

+l] + a X f , calculated by GJSI. 

61 Variable for term V. in Equation 14, CD2.<(D./P') 

[2Ln (Di/D^ X') -l] + (a X1)2 } , calculated by GJSI. 

62 Variable for termVj. in Equation 14, CDJ-UD./D') 

[3LN (D^D^ X1) -l] + (a' X*)3 } , calculated by GJSI. 

6S Vii term of Equation 14, sum of values in location 60, 61 and 62, 

calculated by GJSI. 

64 V2 , tenn of Equation 14, {(C^)3 [Ln (C./C^ X*) -0.333>(X,)3/3}J 

calculated by GJSI. 

j   65 V3 term of Equation 14, [(Cyc^)3 - (X*)3], calculated by GJSI. 

66 AR, planform aspect ratio of exposed surface. 

07 (D. W.) / (D. + W.), calculated by GJSI. 

68 Not used 

i    oy Not used 

/U Not used 
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TABLE 192.    TVF ARRAY (CONT) 

Array 
Location Description 

71 KM^r, GJ factor for local chord effect computed by GJSI as a 

function of the ratio of local aerodynamic chord to exposed 
panel MAC. 

72 Not used 

73 Not used 

74 Cpjp, tip chord. 

75 C' , exposed root chord. 

76 ClV.r, MAC of exposed panel. 

77 C/cL  ,  calculated by GJSI. 

78 Tan K , slope of GJ factor variation line. 

79 Cj., tip station intercept for GJ factor variation line, for 

confutations using Y\ values measured from the tip chord station 
to the analysis station. 

80 K. , GJ factor at the inboard control station, (Y^)jB, value 

as specified in D(314). 

81 K^ , GJ factor at the outboard control station, (Yl)flB» value as 

specified in 0(315). 

82 Not used 

83 0.8 + AR 

84 COS (A^ - 10.0°) 

85 Planform constant for C term in Equation 14, <Ln (x'a')/[AC 

(1- xV) (t/c)']} 

86 Planform constant for C.. term in Equation 14, /Ln O')/^!- X) 

CRS - FSJJ| • 
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TABLE :92. WF ARRAY (OONa) 

Array 
Location 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98' 

99 

100 

Description 

Planform constant for C_ term in Equation 14, r*r/CöD"öT)| 

(l-X'/d-xV) 

3X'(l-<r')/(l-\') 

(1-0(RS-FS)X 

AC (l-xVHt/c)' 

AC (t/c)' 

cR7(bsV2) 

KjKflex KSP 
2 

L'Ci-X^CRS - FS)Lj/bsV2) 

Cjjp (RS - FS^ 

FC^AC (l-X,(r,)(t/c),]/(bsV2) 

Cj.jp AC (t/c)'»' 

Lta-x,)]/(bfv2) 

CR'V 
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TABU- 193.    CTBW AKRAY 

General information for array CTBW: 
Blank common reference location ■ T(1541) 
Array size ■ 150 cells 
Array CTBW contains design information computed for the torque box. 
Array data are used in overlay (17,0) for mass distribution calcu- 
lations. Metallic analysis subroutine PR(3G, overlay (9,0), and 
advanced composite analysis subroutine ACPR0G, overlay (18,0), 
create CTBW arrays for each of three grossweights that are evalu- 
ated from the results of synthesis and weight analysis routines. 
Each set is saved on mass storage file 1, records 156, 157, and 158. 
Subroutine W0ÜATA, overlay (17,0), uses data from these records as 
inputs to data arrays for torque-box mass distribution calculations 
by subroutine TBFWI. The torque-box stiffness information stored in 
the grossweight 2 data set is processed for use by subroutines WFLDD 
and WFLDD, the output data generation routines for support of the 
stand-alone flexible loads and flutter optimization programs. 

The contents of array CTBW for each gross weight are printed by sub- 
routine V\0DATA under control of IP (38), case control card 1, 
column 38. 

Array 
Location 

Data 
Source Description 

1-11 

12-22 

23-33 

TBWPI 

TBCWT 

2TB(1-11)» torque-box structure weight at each 
analysis control station, lb/inch. 

Awconc(l-ll). incremental weights at each analysis 
control station for local chordwise torque-box 
structures, assumed to be uniformly distributed 
between the front and rear spars at the station, 
lb/side. 

EI(1-11)» torque-box bending stiffness at each 
analysis control station. Flutter design 
El values stored in CD(34) through CD(44) are 
used for metallic design. The modulus of 
elasticity value stored in TWr(173) is used for 
the El calculations. The TWr(173) value is 
created by subroutine CNSTC, overlay (16,0). 
For advanced composite torque boxes, the 
El values stored in CD(276) through CD(286) are 
used by advanced composite torque-box stiffness 
data array EICFL). These values reflect lamina 
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TABLli 193.    er»! ARRAY tCONlJ 

Array 
Location 

Data 
Source Description 

34-44 

45 DEVF 

46 DGVF 

47 SDRH0 

48-57 WPMS 

58-67 TPNLW 

69-77 DPCDL 

78-88 

89-99 

flOÜ-110) 

TMWP1 

VFWP1 

(swrj 

properties for the flexible analysis design 
temperature stored in TEIGJ(3X. 

GJ^i-in, torque-box torsional stiffness at each 
analysis control station.    In metallic design, 
from r:D(23J through CD(33J, based on G-value 
stored in 1¥1'(174).    For advanced composite 
torque boxes,  from CD(26SJ through CD(27S) 
(torque-box stiffness data array GJCFL), based 
on design tempeiature stored in TEIGJ(3). 

Eref, reference modulus of elasticity for preced- 
ing HI values, to be used for scaling of metal- 
lic structure tl values by WFLDD and WVFDD. 
Subroutine WFLDD is programmed to use this value 
to compute El scale factor; therefore, for 
advanced composite torque-boxes, the input data 
value in location D{290) must be specified as 
0.0 or, if scaling is required, with a value of 
less than 10.0.    Subroutine WVFDD does not use 
this value for advanced composite torque boxes. 

Gref, reference modulus of rigidity for preceding 
üJ values.    Same as for Eref« 

Pref» reference torque-box material density, 
Ib/cu in. 

WTB pnlü'lO)» panel weights for torque-box struc- 
tures for strength design only, lb/side. 

wtot pnl(l-101' total torque-box panel weights, 
lb/side. 

^ACül pnl(l-lü). structure provision weights for 
the 7 concentrated masses in the 10 torque-box 
panels, lb/side. 

ZMISC (1-llj» weight per inch values for surface 
secondary structures, based on^Misc (D(604)), 
lb/in. 

ZVF (1-11)» weight per inch values for torque-box 
structure incranent due to flutter stiffness 
requirements, lb/in. 

Total weight summary data.   Array SWT created by 
subroutine TB0PT, overlay (9,0), or ATB0PT, 
overlay (18,0). 
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TABLE 193.    CTBW ARRAY (CONCL) 

Array Data 
Location Source Description 

100 swr(i) rWsuRFACEt total surface structure weight, 
lb/air vehicle. 

101 SWr(2) rw^pNL, total outer panel stmcture weight, lb/air 
vehicle. 

102 swr(3) rWpiV0T» total pivot structure weight, lb/air 
vehicle. 

103 swr(4) rWc-SEC» total center-section structure weight, 
lb/air vehicle. 

104 swr(5) £WrB> total torque-box structure weight, lb/air 
vehicle 

105 smit) iWy:, total leading edge structure weight, lb/air 
vehicle. 

106 s*fr(7) £NrE> total trailing edge structure weight, lb/air 
vehicle. 

107 swrcs) TMISC» total secondary structure weight, lb/air 
vehicle 

108 swr(9) Wfip, surface tip structure weight, lb/air vehicle. 
109 swr(io) ^wAr-taii' T'ta^1 structure provision weights, 

lb/air vehicle.    (Note:    This item is not com- 
puted; storage cell is allocated for future use.) 

no swcuj r^Vtyp, total weight increment due to flutter stiff- 
ness requirements, lb/air vehicle. 

111-121 ACVFDE EVFfl-ll)» equivalent modulus of elasticity for 
advanced composite torque boxes only.   Values 
reflect design temperature specified in 
TEIGJ(3).    Subroutine ACPR0G creates ACVFDE 
values from CD(298) through CD(308)   (advanced 
composite torque-box stiffness data array ECFL). 
ACVFDE is set to 0.0 value by subroutine PR0G 
for metallic torque boxes. 

122-132 ACVFDG ^Ffl-HV equivalent modulus of rigidity for 
advanced composite storque boxes only.    Same as 
preceding EvF(l-ll). created from CD(289) 
through CD (297)  (stiffness data array GCFL). 

133-150 Not used. 
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TABLE 194.    CTBI ARRAY 

General information for array CTBI: 
Blank canmon reference location ■ CD(351) 
Array size s 150 cells 
Array CTBI contains mass distribution data for torque-box structures 

computed by subroutine TBFWI, overlay (17,0).    Subroutine W0DATA 
creates CTBI data from TBFWI outputs stored in array TCS, locations 1 
through 150.    Torque-box mass distributions are computed for gross 
weight 2 only.   ^?DATA saves CTBI on mass storage file 1, record 155. 
Array CTBI is recreated later from this source for total surface mass 
distribution calculations, and for processing of output data for the 
flexible loads and flutter optimization programs by subroutines WFLDD 
and WVFDD.    W^DATA prints the contents of array CTBI under control of 
IP(38), case control card 1, column 38. 

Array 
Location Description 

Locations 1 through 36 contain mass distribution data integrated in the 
weight analysis-reference system. 

1 
2-11 

12-13 
14-23 

24-25 
26-35 

0.0, not required. 
^pnKl-lO), weight of torque-box structures between control 

stations 1-11. 
0.0, not required. 
r(W*4Y\)pni(l-10), sum of grid spanwise moments for the pre- 

ceding 10 weight panels.  Moments are computed at the inboard 
control station, Y.., of each panel. 

0.0, not required. 
^(W^X^pniU-lO), sum of grid chordwise moments for the pre- 

ceding 10 weight panels.   Moments are computed at the inboard 
control station, X^j ■ 0.0, of each panel. 

0.0, not required. 

Locations 37 through 91 contain mass distribution data integrated in the 
flutter optimization reference system.    TTiis data set contains data for 
the 11 structural strip panels defined for the 11 structural analysis 
control stations YAn-iiv fl"G(l) ' TG(ll)).    The spanwise panel bound- 
aries are defined By «jm 
and inertias are sumned to 

,A(1-12)' (TGC45) " TG(56)).   All weights, moments,- 
the structural analysis control station for 

the panel (YAi, XAi = 0.0). 

901 



TABLE 194. CTBI ARRAY (OKr) 

Array 
Location Description 

37-47 

48-58 

59-69 

70-80 

81-91 

^Dnlf 1-111* sum 0^ ^r^ we^t:s ^or t*ie structural strip panels 
aerined tor flutter optimization. 

rCW'^Y/y)^^^^,^, sum of grid spanwise moments for the preceding 
11 weight panels, computed at the structural analysis control 
station, Y^j, of each panel. 

^(w'^xA^Dnlfl-ll)' sum 0^ Sr^ chordwise moments for the preceding 
11 weignt panels, confuted at the structural analysis control 
station, ^ ■ 0.0, of each panel. 

^^YA^ pnl(l-ll)» pitc^ inertia for the preceding 11 weight 
panels, computed at the structural analysis control station, 

rt] 

2:(W-4X2).  + TdnvA). *i -wufa 
^^XA^pnlfl-ll)» ro11 inertia for the preceding H'weigfit panels, 

computed at the structural analysis control station, X^- ü.O, 
of each panel, (Ix ^j - ZCW«^). ♦ KIQ^J^^ 

Locations 92 through 146 contain mass distribution data integrated in the 
flexible loads analysis reference system.    This data set is sized to con- 
tain 11 aerodynamic strip panels; however, data for only 10 panels are 
computed.   The panel boundaries are defined in TGA^l) - TGA(ll).    Integra- 
tion control stations for each panel, (Y,X)j, are defined in TGA(23) - 
TGA(42). 

92-101 

102 
103-112 

113 
114-123 

^wpnl| sum of grid weights for the 10 aerodynamic strips ■(1-101» 
defined for flexible loads analysis. 

0.0, not required. 
ZW'Wnnltl-lO)» sum 0^ grid spanwise moments for the preceding 

10 weight panels, computed at the integration control station. 
\i, defined in TGA(23) - TGA(32). 

0.0, not required. 
r(W'4X)pnm.io). sum of grid chordwise moments for the preceding 

10 weight panels, computed at the integration control station 
Xi, defined in TGA(33) - TGA(42). 
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TABLE 194.    CTBI ARRAY (CONCL) 

Array 
Location Description 

124 
125-134 

135 
136-145 

147-150 

0.0, not required. 
Wy)    ifi-iov P^tc^ inertia for th* preceding 10 weight panels 

computed at the integration control station, ¥*•    (ly)! ■ 
r(w.4x2), ♦ rcu). , or 

0.0, not required. 
^^X^pnlCl-lO)» ro1^ inertia for the preceding 10 weight panels, 

computed at the integration control station X^«    (Ix)i   ■ 
KW-AY

2
). + ra^i- 

Not required.   These locations will contain 1-g shear values 
for stations 1 through 4.   Data computed by TBFWI and trans- 
ferred from TCS(147 - TCS (150) by W0nATA. 
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TABLE 195.   WCG ARRAY 

General information for array WCG: 
Blank ccranon reference location ■ TW(701) 
Array size - 126 cells 
Array WCG contains estimated centers-of-gravity coordinates for the 

total surface and major surface components.   Coordinates in the 
vehicle reference system, (Y,X), and the surface structural system, 
(Y;V XA) * are computed for each gross weight that is evaluated. 
The information is computed by subroutine W^DATA based on final 
sizing data for the torque boxes and on the CG information computed 
in overlays  (8,0),  (14,0), and (15,0) for the other components. 
WCG data are used by subroutine PRID for output of surface weight 
suranary information. 

Array locations are initialized to 0.0 value by subroutine W0DA.TA 
before confutations are made.   W0DATA prints the contents of WCG 
under control of IP(38), case control card, column 38. 

Array 
Location Description 

1-3 
4-6 
7-9 

10-12 
13-24 
25-36 

37-48 

49-60 

61-72 
73-84 
85-96 
97-108 

109-120 

121-126 

YCG GWfl-3") total surface structure weights. 
XQQ GW(l-3)» total surface weights. 
YACG GW(l-3)' Oto. XCG) preceding. 
XACG GW(l-3)» (YCG» ^CG) preceding. 
CG coordinates for total outer panel structure weights. 
CG coordinates for center-sect ion structure weights. Y^Q values 
assumed as 0.5 (b]/2). XQ, values assumed to be for mid- 
chord station of the center section. 

CG coordinates for pivot structure weights, assumed to be at 
the pivot point (Ypyf, Xpyp). 

CG coordinates for secondary structure weights, assumed to 
be the same as for the torque box. 

CG coordinates for torque-box structure weights. 
CG coordinates for total leading edge structure weights. 
CG coordinates for total trailing edge structure weights. 
CG coordinates for tip structure weights. 
CG coordinates for miscellaneous outer panel weights, same 

as locations 49 through 60. 
Not used. 
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TABLE 196.    ACL ARRAY 

Cicneral information for array ACL: 
Blank common references location = CT(1) 
Array size = 900 cells 
Array ACL contains gross limit airloads and design condition data 

processed by subroutine ACL0AD, overlay (18,0)  for use by subroutine 
AVL0A1) during computations of net ultimate design loads for advanced 
composite torque-box analysis.    ACL contains the necessary data for 
up to 20 design conditions and is saved on mass storage file 1, 
record 30, by ACL0AD.    Subroutine AVL0AD reinitializes array ACL 
from this data source during each pass in the gross weight/deadweight 
iteration loop controlled by subroutine ACPR0G, 

The contents of ACL will depend upon the load calculation options 
selected for the analysis.    Data for two sets of design loads will 
be created if the load option for module calculations or input loads 
is selected.    Loads information created and processed by subroutine 
AL0AD, overlay  (16,0)  is used as the data source.    Selection of the 
option to utilize data computed by the airloads module of SWEEP 
results in processing of the B0 array data stored on mass storage 
file 1, records 160 through 183, by subroutine MAXLDS, overlay (4,0). 

Subroutine ACl^AD processes information for only those design con- 
ditions for which B0 data records have been created by MAXLDS,   Com- 
puted design condition data is indicated by the status of code words 
in array WIIVLID.    The processed information are sequentially stored 
in array ACL, 

Array ACL data created for vertical tails from array B0 data are 
created to contain a maximum of 10 design loads sets only.    This 
restriction is programmed so that equal and opposite load sets can 
be created.    The advanced composite synthesis routines can then 
evaluate the effects of both tension and compression loads for each 
design condition during the separate analysis passes made for each 
cover.    Processing of T-tail vertical tail loads »»re made in reverse 
order; i.e.,  from load set record 183 back to 160.    Sets created for 
SWEEP design conditions A14WV through A17WV are not processed. 

Array ACL is initialized to 0.0 values before data are processed into 
the array.    At the conclusion of data processing, subroutine 
ACL0AI) prints the contents of ACL under control of IP(20), case 
control cards  1, column 20. 

Airloads module output array B0 is renamed WB0 when used by subroutine 
ACL^AD. For data definitions, refer to Table 24, Volume III, "Air- 
loads Estimation Module." 
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TABLE 196.    ACL ARRAY (OWT) 

! Array 
| Location Description                   j 

locations 1 through 660 contain limit airloads shears and moments for the 
!  11 structural analysis stations. This data set will contain up to              \ 
!  20 consecutively stored sets of design airloads, each 33-cell set con- 

sisting of 11 shears followed by 11 bending moments and ending with     \ 
11 torsional moments. These load items are stored root-to-tip. (NOTE: 

|  Load sets 1 and 2 will always exist. Load sets 3 through 20 will depend 
j  upon contents of array WHVLID.)                               | 

i  1-11 Vy^l-ll) cond 1» design airload shears, first load set, lb,    | 
i  12-22 MXA(1-11) cond 1» design bending moments, first load set, 

in.-lb,                                        ! 
i  23-33 MYA(I-II) cond 1» design torsional moments, first load set, 

in.-lb.                                        j 

|  34-66 Load set 2. 
67-99 Load set 3.                                       1 

\   100-132 Load set 4,                                       j 
133-165 Load set 5,                                       1 

j 166-198 Load set 6,                                       | 
199-231 Load set 7, 
232-264 Load set 8, 

1 265-297 Load set 9, 
298-530 Load set 10, 
331-363 Load set 11, 

1 364-396 Load set 12, 
397-429 Load set 13, 

j 430-462 Load set 14, 
i 463-495 Load set 15,                                      i 
1 496-528 Ixud set 16,                                           | 
| 529-561 Load set 17,                                       i 

562-594 Load set 18, 
595-627 Load set 19, 
628-660 Load set 20, 

locations 661 through 900 contain pertinent dosigr condition information 
associated with each processed loads set stored In the foregoing loca- 
tions 1 through 660.                                       1 
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TABU-: 196. ACL ARRAY (CONCL) 

Array- 
Location Description 

661-680 
681-700 

701-'20 

721-740 

741-760 
761-780 

781-800 
801-820 
821-840 
841-860 

861-880 
881-900 

^ZO-20)» load factor. 
'r^(l-20)» surface structural design temperature, from 

80(186) for wing, 80(187) for horizontal tails and 80(188) 
for vertical tails. 

RDW(l-20)» factor for deadweight loads, (+1.0) for wings and 
vertical tails (0/Kjl) for horizontal tails (0 ■ B0(2O)). 

RpLin_20J» factor for fuel cell 1 loads, ratio of remaining 
fuel plus fuel system weight to total at takeoff. 

RpjJ2(i-20)» factor for fuel cell 2 loads, same as for 1. 
RCDLl(l-20)» factor for concentrated mass 1, ratio of remain- 

ing store weight to total at takeoff. 

RQ)L2(1-20)» factor for concentrated mass 2, same as for 1. 
T0GW(i.2O)» takeoff gross weight, lb/air vehicle. 
DGW(i-20j» vehicle weight at design, lb/air vehicle. 
COND NO^2_20)i design condition number, same as variable 
ACNW in Table 24, Volume III. 

4FLi_2o, consumed fuel out to design weight, .lb/air vehicle. 
4ULi-20. expended useful load out to design weight, 

lb/air vehicle. 
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TABLE 197. ACLT ARRAY 

General description for array ACLT: 
Blank conmon reference location ■ CD(532) 
Array size = 66 cells 
Array ACLT is used by subroutine AVL0AD for storage and retrieval of 

gross air load shears and moments, and for storage of computed design 
loads during computations of net ultimate loads for advanced com- 
posite structure analysis. Locations 1 through 33 are used to store 
load values from array ACL for each design load condition processed. 
Computed design loads are stored in locations 34 through 66 for later 
processing into array ACVMT. The contents of array ACLT are printed 
after each load set has been processed under control of IP(24) or 
IP(25), case control card 1, columns 24 and 25. 

Array 
Location Description 

1-11 

12-22 
23-33 

34-44 

45-55 
56-66 

HiM ms 
limit airload shears at structural analysis control 
1 through 11 for load set i. 

Afl-llU' 1"n^t airload bending moment, load set i. 
Afl-ll)i' l*81** sirioad torsional moment, load set i. 

^A{1-11)1» nct ultimate shear at structural analysis control 
stations 1 through 11 for load set i. 

% 

% 

.  ]ni net ultimate bending moment, load set i. 
Ari-llli» net ultimate torsional moment, load set i. 
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TABLE 198. ACVMT AND V ARRAYS 

General information for arrays ACVMT and V: 
Blank coninon reference location ■ CT(1321) 
Array sizes « 660 cells 
Array dimensions: ACVMT - 1320, V - (3,11,20) 
Arrays ACVMT and V are identical arrays containing net ultimate 

designs loads for advanced composite torque-box analysis. Sub- 
routine AVL0AD uses array name ACVMT. Array name V is used by stfc- 
roütines ACWMS and ACWRBS, accessing the design loads infoimation 
through indexes (i,jtk), where i ■ load type (shear, bending moment 
and torsional moment), j « analysis control station and k ■ design 
load condition set. 

Subroutine AVL0AD creates ACVMT data from array ACLT, locations 34 
through 66. The ninnber of load sets stored in ACVMT is governed 
by the value of variable ILCASE, the nunber-of-design loads counter 
for advanced conposite analysis. ACVMT is initialized to 0.0 values 
by AVL0AD before processing of loads data. The contents of ACVMT 
are not printed; however, AVL0AD prints array ACLT under control 
of IP(24) or IP(25), case control card 1, colunns 24 and 25. 

Array Location 

ACVMT 
Description 

1,1,1 

2,1,1 

3,1,1 

4 1,2,1 

5 2.2,1 

6 3,2,1 

7-9 (1-3),3,1 

10-12 (1-3),4,1 

13-15 (1-3),5,1 

16-18 (1-3),6,1 

19-21 (1-3),7,1 

22-24 (1-3),8,1 

VAl nn n' net u^timate shear, station 1, 

load set 1. 
\AI  (ID  n' net ultimate bending moment, sta- 
tion 1, load set 1. 
NL. nn n» net ultiniate torsional moment, 

station 1, load set 1. 
V.., „„ ,,, station 2, load set 1. 
AZ ( UJ i) 
NL.- nn .., station 2, load set 1. 

My«. ,.„ n, station 2, load set 1. 

V., M^», Myy. for station 3, load set 1 

^ ^A' ^VA for station 4» load set 1 
V., MXA, My* for station 5, load set 1 

V., My., NL. for station 6, load set 1 

V., M^., My. for station 7, load set 1 

V., M^.., My. for station 8, load set 1 
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TABLE 198.    ACVNfT AND V ARRAYS (CONCL) 

Array Location 
Description 

ACVNfl" V 

25-27 (1-3),9,1 VA' ^XA* ^VA ^or station ^» loa^ set !• 
28-30 (1-3),10,1 ^A* ^XA* ^VA ^or stat^on 1°» 1°*^ set !• 
31-33 (1-3),11,1 VA' ^XA* ^VA {OT station 11» load set 1* 

34-66 (1-3),(1-11),2 Shears and moment, stations 1 through 11, load 
set 2. 

67-99 (1-3),(1-11),3 Load set 3. 
100-132 (1-3),(1-11),4 Load set 4. 
133-165 (1-3),(1-11),5 Load set 5. 
166-198 (1-3),(1-11),6 Load set 6. 
199-231 (1-3),(1-11),7 Load set 7. 
232-264 (1-3),(1-11),8 Load set 8. 
265-297 (1-3),(1-11),9 Load set 9. 
298-330 (1-3).(1-11),10 Load set 10. 
331-363 (1-3),(1-11),11 Load set 11. 
364-396 (1-3),(1-11),12 Load set 12. 
397-429 (1-3),(1-11),13 Load set 13. 
430-462 (1-3),(1-11),14 Load set 14. 
463-495 (1-3),(1-11),15 Load set 15. 
496-528 (1-3),(1-11),16 Load set 16. 
529-561 (1-3),(Ml),17 Load set 17. 
562-594 (1-3),(1-11),18 Load set 18. 
595-627 (1-3),(1-11),19 Load set 19. 
628-660 (1-3),(1-11),20 Load set 20. 
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TABLE 199.    TEIGJ ARRAY 

General information for array TEIGJ: 
Blank common reference location ■ TW(783) 
Array size ■ 4 cells 
Array TEIGJ contains special evaluation temperatures for advanced 

composite designs.   This temperature set is determined by subroutine 
ACPR0G, overlay (18,0) for use by sifcroutine TBffC for conputations 
of the at-temperature material properties necessary for bending 
and torsional stiffness calculations.   The material stiffness 
characteristics for these temperatures are stored in array ENQC. 

Array 
Location 

Description 

T  np_, reference temperature for output of stiffness 

characteristics, strength design, 0F. Represents selected 
temperature to be used to compute nominal stiffness distribu- 
tion information for output evaluation. This value is always 
specified. Desired evaluation temperature can be specified 
in input data location D(281), variable DTMPB. If EMTPB is 
specified as a 0.0 or negative value, the tenperature value 
for basic torque-box design, DMHB(l) is used. (Note: 
DMTLBU) is derived from D(259), variable EMT.) 
TVF DF„, design temperature for flutter design, 

0F. Computed 

only if flutter analysis is to be made. Temperature value 
specified in D(282), variable VFDTMP. 
T-^. DFS, evaluation tenperature for torque-box stiffness 

characteristics for flutter optimization output, 0F. Com- 
puted only if data generation option for flutter optimiza- 
tion design data is selected. Temperature is specified in 
D(283), variable DIMPF0. If this input value is 0.0 or 
negative, the value in location 1 is used. 
Tci ncc» evaluation temperature for torque-box stiffness 
rL Uta 
characteristics for flexible loads output, 0F. Conputed 
only if data generation option for flexible loads design 
data is selected. Tenperature is specified in D(284), vari- 
able DTMPFL. If this input value is 0.0 or negative, the 
value in location 1 is used. 
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TABLE  200.    ENQ ARRAY 

General information for array ENQ: 
Blank conrnon reference location - TW(601) 
Array size ■ 100 cells 
Array dimension ■ (5,20) 
Array ENQ contains material stiffness parameters for the 20 load cases 

that can be evaluated by the advanced composite torque-box synthesis 
routines.    The design temperatures for these properties are specified 
in array TEMP, created by subroutine ACL0AD.   The stiffness param- 
eters in ENQ are computed by subroutine TEMPC.   This data set is 
used to compute stability allowables for plate laninates which are 
assuned to be configured as a balanced, synmetric laminate of the 
form [0j/+45°/90°] .  The array is organized so that the i-index of 

the (i,j) array dimension refers to the 5 applicable Q matrix elements 
for each temperature specified by the j-index.   The ENQ array is 
printed by subroutine TB1PC under control of IP(19), case control 
card 1, colunn 19, for each load to be evaluated. 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

1 

2 

3 

4 

5 

1.1 

2.1 

3,1 

4,1 

5.1 

Q11 for load set 1, Q^term for 0o-ply ■ 

[EL/(1-I;LTI;TL)].    (Also equal to Q22 teim for 90o-ply.) 

Q22 for load set 1, Q22 term for 0o-ply ■ 

[Ep/tl-i/j^i^)].    (Also equal to ^ term for 90°-ply.) 

QJ, for load set 1, Q17 term for 0o-ply - 
0              0 

^7^22 ' "ufill'    ^Also equal t0 ^12 terTn for 90O"P1y-) 
45 Q,, for load set 1, Q.- term for *450-ply ■ 

0.25 [QJJ + Q22 
+ 2.0 (o52 ♦ 2.0 GLT)].    (Also equal to 

Q22 term for ±45°-ply.) 

45 Q12 for load set 1, Q12 term for ♦450-ply - 

0.25 [Q^ + Q°2 + 2.0  (Qj2 -2.0 G^)]. 
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TABLE 200. ENQ ARRAY (CONCL) 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

6-10 
11-15 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
81-85 
86-90 
91-95 
96-100 

1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 
1-5) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Q-terms 
Q-terms 
Q-terms 
Q-tenns 
Q-terms 
Q-terns 
Q- teims 

terms 
terms 
terms 
teims 
terms 
terms 
terms 

Q-terms 
Q-terms 
Q-terms 
Q-terms 
Q-terms 

Q- 
Q- 
Q- 
Q- 
Q- 
Q- 
Q- 

for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 
for load 

set 2. 
set 3. 
set 4. 
set 5. 
set 6. 
set 7. 
set 8. 
set 9. 
set 10. 
set 11. 
set 12. 
set 13. 
set 14. 
set 15. 
set 16. 
set 17. 
set 18. 
set 19. 
set 20. 
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TABLE 201.    ENQC ARRAY 

General information for array ENQC: 
Blank conrnnn reference location = TW(787) 
Array size • 24 cells 
Array dimension = (6,4) 
Array ENQC contains material stiffness parameters for the temperature 

values found in array TEIGJ.   These parameters are used to coirpute 
stiffness characteristics for the balanced, symmetrical advanced 
composite laminate with the assumed configuration [0?/t45o/90o]  . 

Properties for each tenperature consists of 6 items, the applicable 
elements of the Q matrices as defined in Section II, Equations 66 
and 68.    The array is organized so that the i-index of the (i,j) 
array dimension refers to the 6 Q-matrix elements and the j-index 
refer to the 4 temperatures of array TEIGJ. 
The ENQC data is computed by subroutine TB1PC.   Array locations are 
initially set to 0.0 values by IfcMPC.    Subroutine TEMPO prints the 
Q elements for each temperature evaluated, under control of IP(19), 
case control card 1, colunn 19. 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

1 

2 

3 

4 

5 

6 

1.1 

2,1 

3,1 

4,1 

5.1 

6,1 

Qn for T
ST DES' 

Qii tem for ^"P^ " 

^V^'^LT^TL^"    (-Als0 eqUal t0 Q22 tem f0r ^'"P^-) 

Q22 for TST DES' Q22 term £or ^P^ " tV(1"VLT«Il)J- 
(Also equal to Qn term for 90°-ply.) 

QU f0r TST DES' Q12 term for O0-Ply ' ^22 " "TL^l ' 
(Also equal to Q12 term for 90°-ply.) 

Qll for TST DES' Qll tem f0r t450-P1y " 0-25 Kn + 

Q0
22 * 2.0 (QJ2 + 2.0 GLT)].    (Also equal to Q22 tenn for 

t450-ply.) 

Q12 f0r TST DES' Q12 tem f0r t450-P1y ' 0-25 Mil + 

Q22   + 2'0 (Q12 " 2-0 GLT)j- 

Q66 f0r TST DES' Q66 tem for W'** ' 0'2S Wn + 

i2 -2.0 Ql
0
2] 
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TABU: 201. ENQC ARRAY (CONCL) 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

7-12 

13-18 

19-24 

(1-6),2 

(1-6).3 

(1-6) ,4 

Q-terms for T, 
VF DES 

Q-terms for T^ m 

Q-terms for T 
FL DES 
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TABLE 202.   CHT ARRAY 

General information for array OTT: 
Blank conmon reference location « T(1541) 
Array size - 91 
Array OTT is used as a conmon data source for analysis control word and 

design constants. Data in this array are used by all advanced 
composite structiral synthesis routines. Most of the information 
stored in CNT is created by subroutine ATB0PT. The array locations 
are initially set to 0.0 values before creation of the appropriate 
design values which are derived from input data specifications for 
the torque-box design type and optimization options. The contents of 
array CNT is printed by subroutine ACWMS or ACWRBS under control of 
APKriD(12). 

Array 
Location 

Variable 
Name Description 

1 

2 

3 

4 

5 

6 

7 

8 

9 

XSTRU 

XSTRL 

BRMIN 

BRMAX 

BSMIN 

BSMAX 

BhMAX 

SLUMIN 

SLLMIN 

Code word for type of stringer to be used for tpper 
cover analysis, multirib design only, set up by ATB0PT 
from D(432), variable ACVSTU. Default value ■ 1.0 if 
D(432) specified as 0.0 or negative value. Code value 
1-5 interpreted as: 1.0 » "I" stringer, 2.0 - "Z" 
stringer, 3.0 = "T" stringer, 4.0 - "hat" stringer, 
5.0 » not used. 
Same as the foregoing except for lower cover, from 
D(433), variable ACVSTL. 
Minimun rib spacing for multirib design, setup by 
ATB0PT from D(375), variable STLMN, in. 
Maximun rib spacing for multirib design, setup by 
ATB0PT from D(376), variable STLMX. This value must 
be greater or equal to BRMIN, in. 
Minimum spar spacing for multispar design or stringer 
spacing for multirib design, set up by ATB0PT from 
D(380), variable BMIN, in. 
Maximum spar spacing for multispar design or stringer 
spacing for multirib design, set up by ATB0PT from 
D(381), variable BMAX, in. 
Maximun stringer height for multirib design, setup by 
ATB0PT from D(378), variable HSTMX, in. 
Minimum number of 0° plies in upper cover skin for 
multirib design, setup by ATB0PT from D(440), variable 
DSKIMJ. 
Minimun number of 0° plies in lower cover skin for 
multirib design, setup by ATB^l from D(441), variable 
DSKLML. 
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TABLE 202. CNT ARRAY (CONT) 

Array 
Location 

Variable 
Name Description 

10 

11 

12 

13 

14 

15 

16 

17 

XTYPE 

Cl 

C2 

C3 

C4 

STUMIN 

STLMIN 

NSPMIN 

18 NSPMAX 

Code word to indicate the spar or stringer arrangement, 
equally spaced or constant number of elements, to be used 
to compute the unsupported skin span b at each station, 
setup by ATB0PT from D(383), variable STRCN. Code value 
of 1.0 ■ constant nunber of spar or stringer elements, 
2.0 » constant spar or stringer spacings. 
Computed factor for design shear on the front spar web, 
calculated at each station by ACMMS or ^CWRBS, 
(1/2 Kyps (x.-m- KyEAfl-llP' where KVFS r i-n) are 
input factors in locatrons D(842)-0(852), variable 
DVFS(l-ll), and Kyi^A (1-11) are heam reaction factors for 
the front spar based on the relative location of the 
structural reference line to the front and rear spars. 
Computed factor for design shear on the rear spar web, 
similar to above for front spar. KVRSQ_;Q) are the 
factors input in D(853) - D(863), variable DVRS(l-ll). 
Constant used for rounding operations for integer num- 
ber of ply calculations, setup by ATB0PT from D(579), 
variable DKMPLI. 
Torque box effective width increment to account for bend- 
ing loads reacted by spar cap and cover overhang mat- 
erial, conputed at each station by ACWMS or ACWRBS, in. 
This increment is added to the local station torque-box 
width in the computations for cover %. 
Minimum number of 0° plies in the upper cover stringers 
for multirib designs, setup  by ATB0PT from 0(442), 
variable DSTLMU. 
Mmimum number of 0° plies in the lower cover stringers 
for multispar designs, setup by ATB0PT from D(443), 
variable DSTLML. 
Minimum number of spars (including the front and rear 
spars) for multispar designs or stringers for multirib 
designs; setup by ATB0PT from D(382), variable SNMIN. 
Subroutine ACWRBS identifies this location as NSTRMN. 
NSPMIN and NSTRMN are specified as real variables. 
Maximum number of spars (including front and rear spars) 
for multispar designs or stringers for multirib designs, 
setup by ATB0PT from D(399), variable SNMAX. Subroutine 
ACWRBS identifies this location as NSTRMX. NSPMAk and 
NSTRMX are specified as real variables. 
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TABLE 202. 00" ARRAY (OONT) 

Array 
Location 

Variable 
Name Description 

19 

20 

21 

28 

29 

30 

31 

XKC0DE 

XPC0DE 

NSPAR 

22 C7 

23 C8 

24 HS 

25 HF 

26 HR 

27 XFC0DE 

XRC0DE 

TCPNLU 

TCPNLL 

TCPNH 

Cover construction code for multispar designs, set up by 
ATB0PT from D(430), variable ACCVID. Code value of 
1.0 ■ plate construction, 2.0 - honeycomb panel con- 
struction. XKC0DE is set to 1.0 for fulldepth honey- 
comb sandwich and multirib designs. 
Internal cover support structure construction code, set- 
up by ATB0PT from D(435), variable ACSPID. Code value 
of 1.0 ■ corrugated intermediate spar or rib webs, 2.0 » 
honeycomb panel spar or rib webs, 3.0 ■ fulldepth honey- 
comb sandwich design. 
Number of spars (including front and rear spars) for the 
current analysis station for multispar design, set-up by 
ACWMS. Number of stringers for multirib design, setup 
by ACWRBS and identified as variable NSTR. NSPAR and 
NSTR are specified as real variables. 
Intermediate spar cap factor for multispar designs, set 
up by ATWPT from D(457), variable ACKIC. 
Number of 90° ply factor, setup by ATB0PT from D(429), 
variable ACKNP. 
Effective height of intermediate spars or ribs, for the 
current analysis station, set up by ACWMS or ACWRBS, in. 
Effective height of front spar for the current analysis 
station, set up by ACWMS or ACWRBS, in. 
Effective height of rear spar for the current analysis 
station, set ups by ACWMS or ACWRBS, in. 
Front spar web construction code setup by ATB0PT from 
D(436), variable ACFSID. Code value of 1.0 - corrugated 
web, 2.0 = honeycomb panel. 
Rear spar web construction code, setup by AIT^PT from 
D(437), variable ACRSID, code value of 1.0 - corrugated 
webs, 2.0 » honeycomb panels. 
Upper cover honeycomb core thickness for multispar,honey 
comb panel cover designs, set up by ATB0PT from D(462), 
variable DTC, 0.0 for all other designs, in 
Lower cover honeycomb core thickness for multispar 
honeycomb panel cover designs, set up by ATB0PT from 
D(466), variable DTCL, 0.0 for all other designs, in. 
Intermediate spar or rib web honeycomb core thickness if 
specified as honeycomb panel webs, 0.0 if not, set up 
by ATB0PT from D(458), vairable ACPNLI, in. 
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TABLE 202. Oil ARRAY (GONCL) 

Array 
Location 

Variable 
Name Description 

32 

33 

34 

TCPNLF 

TCPNLR 

C9 

35 CIO 

36-39 - 

40 BUMIN 

41 BFMAX 

42 BFMIN 

43 XSTIFF 

44-91 

Front spar web honeycomb core thickness if specified as 
honeycomb panel web, 0.0 if not, set up by ATB0PT from 
0(459), variable ACPNLF, in. 
Rear spar web honeycomb core thickness if specified as 
honeycomb panel web, 0.0 if not, set up by ATB0PT 
from D(460), variable ACPNLR, in. 
Equivalent area for upper cover inserts of each inter- 
mediate spar location for multispar honeycomb panel cover 
design, 0.0 for all other designs, used for weight 
calculation only. Set up by ATB0PT from inserts data in 
0(465) and D(469), variables DINS and DINRH0, sq. in. 
Equivalent area for lower cover inserts, same as C9 
except that D(467), variable DINSL, is used, sq. in. 
Not used. (These core locations referenced as TSC(36)- 
TSC(39) variables J 
Minimum stringer height for multirib design, set up 
by ATB0PT from D(377), variable HSTMN, n. 
f^ximum stringer flange width for multirib design, 
set up by ATB0PT from D(379), variable STFW, in. 
Minimum stringer flange width for multirib design, set- 
up by ATB0PT from D(384), variable STFMN, in. 
Stringer type code for current cover analysis, multirib 
design, set up by ACWSTR at the start of upper or lower 
cover analysis passes. 
Not used. 
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TABLE 203. STRESS ARRAY 

General infoimation for array STRESS: 
Blank common reference location ■ CT(1) 
Array size ■ 1320 cells 
Array dimension » (6,11,20) 
Array STRESS contains design Nx and Nxy data for each of the 11 torque- 

box structural analysis control stations.   Data sets for each of the 
20 design conditions are stored in this array.   Array data is created 
from locations 1-6 of the WS array for all applicable design condi- 
tions during the initial data conputation phase for the current 
analysis control station.   The nunber of design load sets created 
is governed by the index value of ILCASE, created and stored in 
ND(41) by subroutine ACL0AD. 

Array S1KESS is organized  so that the i-index of the Cio»^) array 
dimension, refers to the 6 design load intensities at each of the 
11 stations sp-cified by the j-index.   Ihe k-index refers to the 
design condition data sets. 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

1 

2 

3 

4 

5 

6 

7-12 
13-18 
19-24 
?^-30 

1,1.1 

2,1.1 

3,1,1 

4,1.1 

5,1,1 

6,1,1 

(1-6),2,1 
(1-6),3,1 
(1-6),4,1 
(1-6),5,1 

(N )      , upper cover design axial load, sta- 

tion 1, load set 1, (+) » compression,  (-) = 
tension, lb/in. 
(N)f)1 it>, lower cover design axial load, sta- 

tion 1, load set 1, (+) = expression,  (-) = 
tension, lb/in. 
(N   )      , cover design shear load, station 1. 

load set 1, lb/in. 
(Nj-J    , front spar web design shear load, 

station 1, load set 1, lb/in. 
(N   )    , intemediate spar web design shear 

load, station 1, load set 1, multispar design 
only, lb/in. 
(Nw)nc» rear sPar web design shear load, sta 

tion 1, load set 1, lb/in. 
Design loads, station 2, load set 1. 
Design loads, station 3, load set 1. 
Design loads, station 4, load set 1. 
Design loads, station 5, load set 1. 
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1A8LE 203.    STRESS ARRAY (CONCLJ 

Relative Array 
Core Index Description 

Relation Value 

31-36 (1-6),6,1 Design loads , station 6, load set 1. 
37-42 (1-6),7.1 Design loads , station 7, load set 1. 
43-48 (1-6),8,1 Design loads , station 8, load set 1. 
49-54 (1-6).9,1 Design loads station 9, load set 1. 
55-60 (1-6).10,1 Design loads station 10, load set 1. 
61-66 (1-6),11,1 Design loads, station 11, load set 1. 
67-132 (1-6),(Ml) ,2 Design loads , stations 1-11. load set 2. 

133-198 (1-6),(1-11),3 Design loads , stations 1-11, load set 3. 
199-264 (1-6),(1-11),4 Design loads , stations 1-11, load set 4. 
265-330 (1-6),(1-11),5 Design loads stations 1-11, load set 5. 
331-396 (1-6),(1-11),6 Design loads , stations 1-11 load set 6. 
397-462 (1-6),(1-11),7 Design loads , stations 1-11, load set 7. 
463-528 (1-6). (Ml),8 Design loads stations 1-11 load set 8. 
529-594 (1-6),(Ml) ,9 Design loads, stations 1-11 load set 9. 
595-660 (1-6), (Ml),10 Design loads stations 1-11, load set 10. 
661-726 (1-6),(Ml) .11 Design loads , stations 1-11 load set 11. 
727-792 (1-6).(Ml).12 Design loads, stations 1-11, load set 12. 
793-858 (1-6). (Ml).13 Design loads stations 1-11 load set 13. 
859-924 (1-6). (Ml) .14 Design loads stations Ml load set 14. 
925-990 (1-6). (Ml).15 Design loads , stations 1-11 load set 15. 
991-1056 (1-6).(Ml) ,16 Design loads stations 1-11 load set 16. 

1057-1122 (1-6),(1-11),17 Design loads stations 1-11 load set 17. 
1123-1188 (1-6).(1-11).18 Design loads , stations 1-11 load set 18. 
1189-1254 (1-6).(1-11),19 Design loads stations 1-11 load set 19. 
1255-1320 (1-6), (Ml),20 Design loads , stations 1-11 load set 20. 
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TABLE 204.    ENX ARRAY 

General information for array ENX: 
Blank conmon reference location • TW (701) 
Array size ■   60 cells 
Array dimension « (3,20) 
Array ENX contain allowable lamina loads for the 20 load con- 

ditions analyzed for advanced conposite torque - boxes.    These 
allowable at-temperature loads are used to compute the nunber of 
1 and m plies (0° and ±45°) required to resist applied tension, 
compression and shear loads on the web members of the torque-box. 
This array is organized so that the i-index of the (i,j) array 
dimension refers to the three computed allowable lamina loads 
for the 20 load conditions specified by the j-index.    In the 
notation used for defining the ply makeup of a laminate, 
[0i/t45m/90n]s, 1, m and n, the number of plies for each filament 
direction, refers to the ply-set in one-half of the laminate. 
Thus, since the load intensity values, +Nx, -% and Nxy, are com- 
puted for the total laminate, the lamina allowable loads are com- 
puted for two plies.   Computed values stored in array ENX are 
printed by subroutine TEMPC under control of IP (19), case control 
card 1, column 19.   Subroutines ACWMS and ACWRBS prints the con- 
tents of array ENX at the start of each torque-box synthesis 
pass if APRTID(12) contains a positive nonzero value.    The print 
code values in array APRTID are computed by subroutine ATB0PT 
based on input specifications in D(574)-D(578), data array DBKP. 
This print control array is used for detail analysis data print at 
selected analysis control stations. 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

1 

2 

3 

1.1 

2,1 

3,1 

Allowable compression N» for two 0° plies, load set 1. 

(+NX)           «2.0 tjFj. , where tL * lamina thickness, 

lb/in. 

Allowable tension Nx for two 0° plies, load set 1. 

(•v.uow ■2-0 vT-lb/in- 

Allowable shear N„   for two +45', and two -45° plies, 

load set 1.    (Vallow " 4-0 Vis1 lb/in- 
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TABLE 204. ENX ARRAY (CONCL) 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

4-6 
7-9 

10-12 
13-15 
16-18 
19-21 
22-24 
25-27 
28-30 
31-33 
34-36 
37-39 
40-42 
43-45 
46-48 
49-51 
52-54 
55-57 
58-60 

:i-3) 
:i-3) 
:i-3) 
[1-3) 
[1-3) 
[1-3) 
[1-3) 
[1-3) 
[1- 
1 

[1- 
:i- 
[1-3) 
[1-3) 
[1-3) 
[1-3) 
[1-3) 
[1-3) 
[1-3) 

,2 
,3 
,4 

,5 

,6 
,7 

,8 
,9 
,10 

,11 
»12 
,13 

»14 
»15 
,16 

.17 
,18 

»19 
,20 

Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 
Allowable 

lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 
lamina 

loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 
loads 

load set 2. 
load set 3. 
load set 4. 
load set 5. 
load set 6. 
load set 7. 
load set 8. 
load set 9. 
load set 10. 
load set 11. 
load set 12. 
load set 13. 
load set 14. 
load set 15. 
load set 16. 
load set 17. 
load set 18. 
load set 19. 
load set 20. 
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TABLE 205.    EL ARRAY 

General infomation for array EL: 
Blank conmon reference location ■ T(1300) 
Array size ■ 15 cells 
Array EL contains the nunber of 1, m and n plies for the five torque- 

box web members that are syrthesized at each structural analysis 
control station.   This arr../ is used as the storage and retrieval 
source by all advanced composite synthesis and analysis routines. 
Final design laminate configuration information from this array 
is used to create the station-station infomation stored in real 
data array ILL.    Locations 1-6 of array EL is initially used for 
storage of number of 1 and m plies required for strength, during the 
evaluation of each design load set for the analysis control station 
being analyzed.    This procedure is designed to select th« 1 and m 
ply sets that are required for critical strength design; 1 plies for 
the upper and lower skins for compression or tension loads and 
m plies for shears in the upper end lower cover skiis, front and 
rear spar webs and intermediate spar webs for multispar designs. 
Array EL is then initialized with integer values reflecting the 
strength-critical set of 1 and m plies of each web.    The array data is 
then used in the stability check and resizing procedures programmed 
for each web; m and n plies are changed as required to satisfy web 
stability requirements.   All 1, m and n values represent required 

 number of 0% t450 and 90° plies in each half-laminate of the webs. 

Array 
Location Description 

The following descriptions for locations 1 through 6 are for the data 
initially computed during the design loads evaluation phase at each 
station. 

1 Upper cover 0° ply requirement for the current load set, 
tension • -N , compression - +N . Value computed as 

[(-NX^-Vall0K * "1 or [(*V/(*Nx'allow * "'• C3 " 0-999- 
constant for rounding the computed values up  to the next higher 
integer. (Note: The critical values are selected first before 
integer values are computed.) 

Lower cover 0° ply requirement for the current load set, tension 
or compression, same as for upper cover. 
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TABLE 205.    KL ARRAY (OWr) 

Array 
Location Description 

Upper and lower cover *450 ply requirement for the current 
load set torque shear, (N^y) iW.   Value computed as 

'fVco/'Vallcw * CJ1- 

cov 

Front spar web -45° ply requirement for the current load 
set shear, (X™)p . Value computed as 

1(VFS/(Vallow * ")• 

Intermediate spar web   + 45° ply requirement for the current 
load set shear, (N^jg.   Value computed as tCNXY)IS/(Nxy)allow 

+ C3].    The value of (N   )      is confuted for multispar designs 

only; this value is set to 0.0 for  fulldepth honeycomb sandwich 
and multirib designs. 

Rear spar web  -45°  ply requirement for the current load set 
shear,  (N^)^.    Value computed as  K-^RS^^^allw * C3^ 

The following descriptions for locations 1 through 15 are for the array 
data created and used during the synthesis analysis of the torque-box. 
The final laminate 1, m and n plies for the torque-box webs are stored 
in these locations.    General and special rules governing the creation of 
data values in these locations are: 

• All number of plies are created and used as integer values, minimum 
value = 1.0 except locations 10,11 and 12 are set to 0.0 for full 
depth honeycomb sandwich design. 

• Initial values in locations 1,2,4,5,8,11 and 14 are created from 
the required ply values for strength design. 

• L-ply values for vertical webs in locations 7,10 and 13 are based on 
crushing loads on the webs 

• M-ply values in locations 2,5,8,11 and 14 are adjusted as required to 
satisfy plate buckling requirements. 

• N-ply values are always computed for any (l,m) set based on the integer 
value of C8 * (1 + 2m) + C3, where C8 is the assumed minimum ratio 
of n-plics to the total number of 1 and m plies in the laminate. 
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TABLE 205.    EL ARRAY (CONCL) 

Array 
Location 

Description 

• Initial cover m-ply values, locations 2 and 5, for multispar designs 
are tested and adjusted as required to larger starting values to 
reduce computation time in the stability evaluation loop.    These 
adjustments are made from previously calculated data consisting of 
final design m-ply data from the previous synthesis pass and from 
the final design m-ply data for the previous station design of the 
current synthesis pass. 

• Cover 1-ply values, locations 1 and 4, for multirib designs are 
initially computed to represent total cover requirements.    Tlie 
analysis under control of ACWSTR uses these values as sizinp limit 
values in the determination of 1-ply distribution in the cover 
skin and stringer elements.    The final value in these locations 
p1  i the m- and n-ply values in locations 2,3,5 and 6, represent 
the cover skin laminate configuration resulting from the ACWSTR 
calculations. 

I 1 
upr 

2 m 
ipr 

3 n 
upr 

4 
Iwr 

5 m, 
lur 

6 
lv;r 

7 1FS, 

8 "Vs' 
9 

"FS' 
10 1lS, 

11 mIS' 
12 nis' 
13 w 
14 "W 
15 V;« 

cov 

cov 

cov 

cov 

cov 

, number of 0° plies in ipper cover skin. 

, nunber of *450 ply-sets in upper cover skin. 

, nunber of 90° plies in ipper cover skin. 

, number of 0° plies in lower cover skin. 

, number of +45° ply-sets in lower cover skin. 

, number of 90° plies in lower cover skin, cov 
number of 0° plies in front spar web. 

number of +45° ply-sets in front spar web. 

number of 90° plies in front spar web. 

nunber of 0° plies in intermediate spar or rib webs. 

nunber of t450 ply-sets in intermediate spar or rib webs, 

number of 90° plies in intermediate spar or rib webs. 

nunber of 0° plies in rear spar web. 

nunber of +45° ply-sets in rear spar web. 

nunber of 90° plies in rear spar web. 
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TABLE 206.  IEL ARRAY 

General information for array IEL: 
Blank common reference location ■ TW(1) 
Array size ■ 165 cells 
Array dimension « (15,11) 
Array data type * real 
Array IEL contains the final laminate configuration information for the 

five torque-box webs at the 11 structural analysis control stations. 
TTiis array is initially used to store current pass data during the 
synthesis loop and the final design set to be used for stiffness and 
weight analysis. Array IEL values are for the half-laminate con- 
figuration necessary to satisfy strength and stability requirements 
only. The i-index of the (ij) array dimension refers to the 15 
elements contained in array EL for the 11 analysis control stations 
specified by the j-index. The EL data sets are stored root to tip. 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10-3U 
31-45 

1,1 

2.1 

3,1 

4.1 

5,1 

6,1 

7.1 

8,1 

9,1 

10,1 

11,1 

12,1 

13,1 

14.1 

15,1 

(1-15).2 
(1-15),3 

1 , station 1 upr cov 
m . station 1 

upr cov 
n , station 1 

upr cov 
1, , station 1 

Iwr cov 
m. , station 1 

Iwr cov 
n. , station 1 Iwr cov 

"Vs 

mis 
nis 

""RS 
n lRS 

station 1. 

station 1. 

station 1. 

station 1 

station 1. 

station 1. 

station 1. 

station 1. 

station 1. 

Laminate configuration set for station 2. 
Laminate configuration set for station 3. 
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TABLE 206. I EL ARRAY (CONCL) 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

46-60 
61-75 
76-90 
91-105 

106-120 
121-135 
136-150 
151-165 

15) ,4 
IS) .5 
IS) ,6 
15),7 

•15) ,8 
15) »9 

■15),10 
15),11 

Laminate configuration set 
Laminate configuration set 
Laminate configuration set 
Laminate configuration set 
Laminate configuration set 
Laninate configuration set 
Laminate configuration set 
Laminate configuration set 

for station 4. 
for station 5. 
for station 6. 
for station 7. 
for station 8. 
for station 9. 
for station 10. 
for station 11. 
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TABLE 207. SFB ARRAY 

General information for array SPB: 
Blank corranon reference location ■ T(1232) 
Array size ■ 33 cells 
Array SPB contains internal support design data for multispar (M/S), 

raultirib Qi/K),  and fulldepth honeycomb sandwich (FDH) designs. 
This array is used for storage of spar/stringer spacings or honey- 
comb core information during the torque-box synthesis loop under 
control of subroutines ACWS and ACWRBS. The data type will be 
dependent upon the basic torque-box design to be analyzed. For each 
design, the creation and use of the three 11-station data sets is 
governed by computational requirements for the optimization and 
input design specification options selected for the analysis. At the 
conclusion of the optimization loop, the selected spacirgs for 
spars or stringers will be the first set stored in locations 1-11. 

Array 
Location Description 

1-11 

12-22 

^i 1-11» current pass spacings for intermediate spar or stringers 
for M/S and M/R designs, in.    Initial and subsequent pass values 
are setup as follows: 
• In optimization search option on spacings the initial value 

will be as specified in D(380), 1%^; subsequent values are 
derived as (hi-i +4 b^) or (bi-i t 4b2), depending upon search 
status.  4 bi = D (1373) and Ahz * * (1374) . 

•in optmization search option on number of elements, the initial 
value is derived from the corresponding N0S values created in 
SPN(l-ll)  (initial value from D(399), NOSmax).   Each station 
value for b is computed as (b * W/(N0S-1.O)) for M/S, and 
(b = W/(N0S+1.O)) for M/R, where W * torque-box width at the 
station and N0S is the number of elements, total number of 
webs including the front and rear spars for M/S or total number 
of stringers for M/R.    Subsequent pass values are based on new 
values created for SPN(l-ll). 

•For input 11-station spacing option, analysis values are derived 
from input data locations D(765)-D(775), array DCBSr(l-ll). 
The initial set is the only one analyzed for this option. 

•For input number of element option, analysis values are 
conputed from SPN(l-ll) as previously described.   The initial 
set is the only one analyzed for this option. 

•in FDH designs, this set is set to 1.0. 
^i-1 1-11» spacings for pass (i-1) for M/S and M/R optimization 
search option only, derived from data set in locations 1-11.    In 
FDH design, initial core density, Ib/cu in., fron D(1164), ENH(l) 
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TABLE 207.    SPb ARRAY (CONCL) 

Array 
Location Descrip  ion 

or from D(776)-D(786) for core densities specified at all 11 
stations (this second option processed if D(438), variable 
ACSSID - 1.0). 
bi-2 1-11. spacings for pass (i-2) for M/S and M/R designs.    In 
FDH designs this set contains core foil density, pf. 
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TABLE 208. SPN ARRAY 

General information for array SPN: 
Blank common reference location ■ T(1265) 
Array size ■ 33 cells 
Array SPN contains internal support design data for multispar (M/S), 

raultirib (M/R), and full-depth honeycomb sandwich (FDH) designs. This 
array is used for storage of number of spar/stringer elements or 
honeycomb core information during the torque-box synthesis loop under 
control of subroutines ACMMS and ACWRBS. The three 11-station data 
sets defined herein are created and used under the same conditions 
as array SPB (Table 207). 

Array 
Location 

1-11 

12-22 

23-33 

Description 

N0Sj i-ii, current pass number of spar or stringer elements for 
M/S or M/R designs. Initial and subsequent pass values are 
setup as follows: 
• For optimization search option on number of elements, the initial 
value will be as specified in D(399), WSmaxJ subsequent values 
are derived as (N0Si.i -4^05]^) or (N0Si-i + aN0S2), depending 
upon search status. 4 N0Si ■ D(1369) and4N0S2 = D(1370). 

• For optimization search option on spacings, the initial value 
is derived from the corresponding b values created in SPB(l-ll) 
(initial values from D(380), bmin). Number of elements for 
each station is computed as tN0S ■ W/b +1.0] for M/S, and 
IN0S - W/B - 1.0] for M/R, where W = torque-box width at the 
station und b = spacing. Subsequent pass values are computed' 
from the new values created for SPB(l-ll). 

• For the input option of specifying number of elements at each of 
the 11 stations, analysis values are as specified in D(776) 
-D(786), array DCN0S(1-11). The initial set is the only one 
analyzed for this option. 

• For the input option of specifying spacings at each of the 
11 stations, analysis values are computed from SPB(l-ll) as 
previously described. The initial set is the only one analyzed 
for this option. 

• For FDH designs, the values in this data set is the core density 
computed as Ib/cu ft. 

N0Si.i i-ii, number of spar/stringer elements for pass (i-1) for 
M/S and M/R optimization search option only, derived from duta 
set in locations 1-11. For FDH designs, core foil thickness, tf, in. 
N0Si-2 1-11« number of elements for pass \,i-2)  for M/S and M/R 
designs. In FDH design, final values for core densities, Ib/cu in. 
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TABLE 209.   TF ARRAY 

General information for array TF: 
Blank cannon reference location ■ 1(2021) 
Array size ■ 40 cells 
Array iV contains structural synthesis data for full-depth honeycomb 

sandwich design.    Subroutines ACWFDH and CKSFDH use TF for storage 
and retrieval of data for each torque-box section that is analyzed 
under control of subroutine ACUMS.   Array TF is initialized to 
0.0 values by ACWFDH at the start of each station analysis.   The 
content of TF is printed by CKSFDH under control of the analysis 
station print control array, APRTID, locations 1-11. 

Array 
Location 

Variable 
Name Description 

Locations 1 through 9 contain the basic design variables that are used by 
ACWFDH and CKSFDH.    Data in these locations are set up by ACWFDH.   Loca- 
tions 1 through 6 are first initialized with upper and lower cover I-, 
m- and n-ply data required for strength, (P/A), from ELC1)-EL(6).   Skin 
ply adjustments necessary to satisfy stability requirements are always 
made  .o the ply sets in locations 1-3.   These values are the final ply 
set for the cover being analyzed and are processed into the appropriate 
EL array locations by subroutine ACWFDH after each cover has been 
analyzed.    TF(1)-TF(3) are set to the lower cover strength ply require- 
ments after the conclusion of the upper cover analysis. 

1 

2 

3 

4 

5 
6 
7 CNX 

^COV» O0 plies for cover being analyzed, initially the 
value in EL(1) for upper, EL(4) for Tower. 
f^X)v»   * 4$° P1/ sets ^0T cover being analyzed, 
initially the values in EL(2) for upper, EL(5) for lower. 
Ncov» 9o0 Plies for cover being analyzed, initially the 
valves in EL(3) for upper, EL(6) for lower. 
£0, 0° plies for the opposite cover to the one being 
analyzed, value in EL(4) for the upper cover pass and 
the final upper cover value in TFC1) for the lower 
cover pass, used to compute the cover thickness value 
in location 11, TFC0V(2). 
MJJ, *450 ply sets corresponding to the foregoing l0. 
NQ, 90° plies corresponding to the foregoing (0. 
N , cover compression load of current load condition, 
from STRESS (1 or 2, STAi, LOADi), lb/in. 
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TABLE 209.    TF ARRAY (CONT) 

Array 
.ocation 

Variable 
Name Description 

8 cm 

WL 

^ore» core density, Ib/cu in. Initially set up as input 
density from SPB(12-22), adjusted as required if 
analysis option specifies optimization of core 
requirements. 
Dj-ß, average torque-box depth, in. 

Locations 10 through 40, except 31 and 32, contain the analysis variables that 
are computed and used by CKSFDH.    Data in locations 31 and 32 are computed 
and used by ACWFDH. 

10 
II 

12 

13 

14 

15 
16 
17 
18 

19 

20 

21 

22 

23 

24 

25 
26 
27 

TFC0V(1) 
TFC0V(2) 

Ell 

E22 

EB 

CEP 
CGP 
FCW 
CRWX 

PCRUSH 

PCRUA 

RCW 

RCC 

RII^CW 

RH0CC 

HC 

tCOV» s^in thickness of the cover being analyzed, in. 
t0, skin thickness of the opposite cover to the one being 
analyzed, in. 
(EjJiajj,, "aminate elastic modulus based on the plate 
rigidity parameter DJI  (Section II, Equation 109), psi. 
(Ey)2am, laminate elastic modulus based on the plate 
rigidity parameter D22  (Section II, Equation 109), psi. 
Eg, cover elastic modulus term for allwable core 
wrinkling stress equation (Section II, Equation 109), psi. 
E^., core canpression modulus for CRH^J, psi. 
Q, core shfir modulus for CRH0, psi. 
few» allowable core wrinkling stress, psi. 
^x^cw allow» allowable core wrinkling load, based on 
cm»  lb/in. 
Pc, core crushing load, pounds per inch span per in. 
width. 
(Pc)a]i    , allowable core crushing load, based on CRH0, 
lb/in./in. 
R^, ratio of applied to allowable core wrinkling loads,' 
((Nx)/CNx)CWall0W) 
Re, ratio of applied to allowable core crushing loads, 
(Pc/(Pc) allow) 
P^w, required core density to prevent core wrinkling for 
given applied load and skin configuration, Ib/cu in. 
Plc, required core density to prevent core crushing for 
given applied load and skin configuration, Ib/cu in. 
D', effective core depth, Drfi-ti'to» i*1- 
P'/Pf, ratio of initial core density to core foil density 
(P'/PfOc» ratio of calculated core density to core 
foil density. 

/ 
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TABLE 209. TF ARRAY (CONCL) 

Array 
vocation 

Variable 
N;unc Descript ion 

28 

30 

CRMXCP 

CRPCCP 

RH0MAX 

31 

33 
34 

55-40 

(Nx)cr, allowable core wrinkling load based on RU0MAX, 
to be used by ACWFDI1 for variable core density 
analysis, lb/in. 
(Pc)cr, allowable core crushing load based on RH0MAX, 
to be used by ACWFDH for variable core density analysis, 
lb/in./in. 
(/^)max, core density required to satisfy conditions for 
core wrinkling, core crushing and minimum input density 
for the given load and skin configuration, maximum of 
RII0CW, Rl^CC and CRJI^, to be used by ACWFDH during the 
core density/cover laminate analysis options for aj 
variable core density for initial skin ply set or 
b) optimum core/cover configuration, Ib/cu in. 
(W)i_i, weight of skin plus core for last skin ply 
(Pti-l +^ore i-i HC), computed by ACWFDH during 
optimum core/cover configuration search, Ib/sq in. 
(W)i, weight of skin plus core for current skin pi) 
same as ♦"he foregoing (W3i-l. 
E', core compression modulus for RH0MAX, psi. 
G^, core shear modulus for RII0MAX, psi. 

set. 

»et, 

Not used. 
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TABLE 210.    W ARRAY, SUBROUTINE WEIGH1 

General information for array W: 
Reference location:    Subroutine WE1GH1 
Array size ■ 30 cells 
Array W contains thickness, area and weight data for the torque box 

structural components at the current analysis control station. The 
information is computed by subroutine WEIGH1 from design data result- 
ing from the multispar or fulldepth honeycomb sandwich analysis 
of subroutine ACUMS.    Array locations are initialized to 0.0 values 
before computations are made.    Subroutine WEIGH1 prints the contents 
of array W under control of the analysis station print control array 
APRTID, locations 1-11. 

Array 
1 Location 

1 

3 
4 

5 

10 
11 

12 

13 

Description 

(WsHn)UDr, upper cover skin weight, including front and rear 
spar overhang material, lb/in. 
CWskin)lwr» lower cover skin weight,  including front and rear 
spar overhang material, lb/in. 
(WwebJps» front sPar web weight,  lb/in. 
(Ww biis» total weight of intermediate spar webs for multispar 
design, total core weight for fulldepth honeycomb sandwich 
design,  lb/in. 
C^web^RS» rcar sPar ^ wei8ht, lb/in. 
Ctynis^Un • weight of nonstructural items for the upper cover; 
exterior flame spray and interior protective finish for multispar/ 
plate design and plus honeycomb core and bond for multispar/ 
honeycomb panel design; exterior flame spray only for full- 
depth honeycomb sandwich design,  lb/in. 
O^miscHwr» •same as location 6 except for lower cover. 
(Wmisc^s» weight of nonstructural items for the front spar web; 
protective finish for corrugated webs, plus core and bond for 
honeycomb panel design, lb/in. 
WniscUs» total weight of intermediate spar nonstructural items 
for multispar designs only,  0.0 for fulldepth honeycomb sandwich 
designs, lb/in.    Protective finish only for corrugated webs, 
plus core and bond for honeycomb panel design. 
(^nisc)RS» same as location 8, except for rear spar. 
CWCU)FS. weight of front spar upper cap, including insert weight 
if multispar honeycomb panel design, lb/in. 
(WCLJFS. weight of front spar lower cap, including insert weight 
if multispar honeycomb panel design,  lb/in. 
(WQJ)RS, weight of rear spar upper cap, including insert weight 
if multispar honeycomb panel design, lb/in. 
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TABLE 21Ü.    W ARJ^AY, SUBRDUTINH WEIGH1   (GONCL) 

Army 
Location 

14 

15 

Lb 

17 
18 

19 
20 

:i 

2-1 
25 

26 

28 

29- 

Dcscription 

'wC'i 'HS' ^iß'11 0f rcar sPar lower caP»  including insert weight 
if multispar honeycomb panel design,  lb/in. 
(w("'lS» total weight of intermediate spar caps, including insert 
weights if multispar honeycomb panel design; total bond weight if 
fulldepth honeycomb sandwich design,  lb/in. 
WNIISC» total weight of miscellaneous items for front, rear ;irid 
intermediate spars, computed as a fraction of the weights of these 
structures, except for cover to  intermediate spar attachment^, 
lb/in. 
N'lS, number of intermediate spars. 
U'effi effective torque-box width for cover material weight calcu- 
lations,  in. 
Not used 
Cap thickness term for caluclation of front and rear spar cap 
areas  in. 
(tfillJunr» uPPcr covcr filler material thickness, added material 
required in upper cover along cover to intermediate spar attach 
line, multispar design only, 0.0 for full depth honeycomb sand- 
wich design,  in. 
CtfjiiJiwTi lower cover filler material, same as previously 
defined for upper cover. 
(Wfiiiiunr» tota^ wcight of upper cover filier material,  lb/in. 
fU'fill-'Iwr» total weight of lower cover filler material, lb/in. 
fU'.ltt)Unr. total weight of upper cover to intemediate spar 
attachments,  lb/in. 
'^att'lwr»  totaJ weight of lower cover to intermediate spar 
attacliments,  lb/in. 
(I-att)upr, effective length of each upper cover to intennediatc 
spar fastener for weight calculation,  0.0 for fulldepth honey 
comb sandwich design,  in. 
H-attJlwr» effective length of each lower cover to intermediate 
spar fastener for weight calculation,  0.0 for fulldepth honeycomb 
sandwich design,  in. 

Mot used. 
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TABLE 211.    TX ARRAY 

General information for array TX: 
Blank comiion reference location = CD (1) 
Array size = 160 cells 
Array TX contains cover analysis data for the current assumed value of 

skin 1-ply. This array is used as the basic data storage and retrieved 
retrieval source by subroutines ACWSTR, AQIRSK, and ACSTRG. Selected 
data items from this array are printed by ACMRSK and ACSTRG under 
control of analysis station print control array APRTID, locations 1 
through 11. Subroutine ACWSTR prints the complete contents of array 
TX at the conclusion of each 1-ply synthesis pass, under control of 
APRTID(12). 

Array 
Location 

Variable 
Name Description 

Locations 1 through 29 contain data items computed by subroutine ACMRSK 
during the load distribution/skin stability analysis of the skin/stringer 
section. Computations by ACMRSK are based on a given combination of skin 
1-plies and stringer area as specified by subroutine ACWSTR. Data com- 
puted during the ACMRSK skin sizing loop reflect the set of skin 1-, m-, 
and n plies that will result in skin stability due to skin Nx and NXY 
loads only, without regard to lamina and stringer P/A cuupression or tension 
stresses. These stress conditions are examined in the second load evalu- 
ation loop. Results fron this loop are examined by subroutine ACWSTR to 
determine if the assumed stringer area and skin are acceptable. 

1 

2 

3 

4 
5 

6 

7 

EMI 

EN I 

SKRMX 

TSK 
ASKT 

ASKL 

ASTRL 

Mskin» n^her of ±45° ply sets in the skin half-laminate 
that will prevent skin buckling under combined shear 
and compression or pure shear, initially set is 
EM0 + DLEMI and incremented as required. 

fJskin» number of 9o0 plies in the skin half-laminate, 
initially computed as EN0 + DLENI and recomputed each 
time EMI is changed. 

(^sk/Ptot^max» maxiI11um ratio of skin load to total load 
for all design load conditions, 

tgj^, skin gage for current skin 1-, m- and n-ply set, in. 
Askin» area 0^ skin for skin/stringer column, ts^  • bs, 
sq in. 

G^skin^l» area 0^ s^n ®0  P^es for skin/stringer column, 
2.0 tL x lskin x bs, sq in. 

LTstr, developed length of stringer, in. 
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TABUi 211.    TX ARRAY  (CONT) 

Array Variable 
Location Name Description 

3 RSKP0A. (f.skin/fallow)i max» 
maxijnum ratio of skin O0 ply p/A 

stress to allowable 0° ply stress for all design load 
conditions. 

9 RSTP0A (fstr/fallowh max. maximum ratio of stringer 0° ply P/A 
stress to allowable 0° ply stress for all design load 
conditions. 

10 RAli Ali ratio for skin and stringer sections, (AE)skin/ 
(AlOstr- 

11 DLEM1 4mskin» incremental number of *450 ply sets in the skin 
half-laminate necessary to prevent skin buckling, 
computed as B1I-EM0, initial value specified by 
ACWSTR, final value calculated by AOIRSK. 

12 DLIMI 4nskin» incremental number of 90° plies corresponding 
to ^rn^in- 

15 iiSKCRL ^■skin^cr» effective elastic modulus of skin for the 
load condition producing the maximum skin load if the 
skin is not stability critical. 

14 PSKCRL (Pskin^cr» maxinum axial load in skin, lb. 
15 PSTCRL (Pstr)cr» stringer load for the design condition 

specified for (Pskü^cr» -^ 
16 PNXCRL G\,X)cr skin» maximum skin Nx load corresponding to 

(pskin)cr, Win. 
17 QSKCRL fN'XY)cr, skin shear load at the critical load condition, 

lb/in. 
18 PCCRI CNx)allow» allowable skin compression load, computed 

value for each load condition, lb/in. 
19 PSCRI ^Xy)allow» allowable skin shear load, canputed value 

for each load condition, lb/in. 
20 RMAX Rn,^, maximum value of interaction ratios for all design 

load conditions. 
21 RI Ri, interaction ratio computed for each design load 

condition. Re + Rs
2. 

22 RCI Rc, ratio of applied skin load to allowable skin load 
for each design load condition. 

25 RSI Rs, ratio of applied skin shear load to allowable skin 
shear load for each design load condition. 

24 i;:i Ptot» total load on skin/stringer column for each design 
load condition, Nx • bs, lb. 
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TABLE 211.    TX ARRAY (CONT) 

Array 
Location 

Variable 
Name Description 

25 

26 
27 

28 

29 

PNXI 

PNXYI 
RASKI 

RAST I 

E00 

O^skin» skin load resulting from load distribution 
calculations, initially total cover load, lb/in. 

(NxY)skin» cover shear load, lb/in. 

(fskin/falWl skin» ratio o£ skin o0 P1^ p/A stress 
to allowable 0° ply stress. 

(fstr/fallow)1 str» ratio of stringer 0° ply P/A stress 
to allowable 0° ply stress. 

Eskin» effective elastic modulus of skin, [^11-^12^/^22^' 

Locations 30 through 80 contain data items cuuputed during the skin/stringer 
section optimization analysis for assumed values of skin 1-plies. 

30 

51 

32 

33 

34 

35 

36 

37 

38 

39 

BS 

WIDE 

ELL 

m 
EM0 

EN0 

ELSK 

EMSK 

ENSK 

DELL 

bs, stringer spacing for current analysis station, 
specified by subroutine ACWRBS as variable B, in. 

W'j-g, torque-box width for current analysis station, 
specified by subroutine ACWRBS, in. 

lst, number of 0° plies in cover half-laminate for basic 
P/A as computed by subroutine ACWRBS, setup by ACWSTR 
from EL(1) for upper cover, EL(4) for lower cover. 

C1skin)o« number of 0° plies in skin half-laminate, 
current anal/sis pass value. 

(ms]c^n)0, number of ±45° ply sets in skin half-laminate 
for basic P/A as computed by subroutine ACWRBS, setup 
by ACWSTR fron EL (2) for upper cover and EL (5) for 
lower cover. 

(ns)c£n)0, initial value for number of 90° plies in skin 
half laminate compatible with variables ELL and EM0. 

Iskin» final design value for number of 0° plies in 
skin half-laminate. 

mskin» final design value for number of ±45° ply sets 
in skin half-laminate. 

nskin» finai design value for number of 90° plies in 
skin half-laminate. 

4lskin» difference between the number of initial 0° 
plies required for cover P/A requirements and number 
of 0° plies in the skin for the current analysis pass, 
i.e., (ELL-EL0), used to determine available 0° ply 
area for stringers. 
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TABU-: 211.    TX   ARRAY  (CONT) 

Array Variable 
Location Name Description 

40 ASTRA (Astr)avail» available O" ply area for stringer, 
computed as DELL • BS, sq in. 

41 SKMNL (Iskin)min» mininium number of 0° plies in current cover 
skin half laminate, starting value for skin 1-ply 
analysis (absolute minimum value ■ 1.0). 

42 DLSK1 ^skin» current: value of skin 1-ply increment to be used 
during skin 1-ply search, set to 4.0 first for initial 
convergence to the optimum and then changed to 2.0 
or 1.0 for selection of the true optimum number of 
skin 1-plies. 

43 SKLUMN Initial estimate for minimum number of 0° plies for 
upper cover skin half-laminate based on 1) final 
design data for previous stringer spacing and analysis 
station and 2) minimum specified as input. 

44 SKUJW Initial estimate for minimum number of 0° plies for 
lower cover skin half-laminate, computed as described 
for variable SKLUMN. 

45 STRLUM Initial estimate for minimum number of 0° plies for 
upper cover stringers, similar to confutations for 
variables SKLUMN and SKLLMN. 

40 STRLLM Initial estimate for minimum number of 0° plies for 
lower cover stringer, similar to STRLUM. 

47 BRIBR (Lrjh/Lrj.h, max^» 
rat^0 of allowable rib spacing to 

maximum spacing. 
48 DLSTRL 4lstr, current value of stringer 1-ply increment to be 

used during stringer area search, initially set to 
16.0 or to the starting number of stringer 1-plies if 
larger, for initial convergence computations. Fins 
value is reduced by halves after an acceptable stringer 
1-ply value is determined until a value of 4.0 is 
obtained. 

49 ASTR0 (Astr)mjn, minimum stringer area, based on minimum gage 
and size, sq in. 

50 STRL0 (lstr)min, minimum number of 0° plies in stringer. 
51 STRLT0 CLTstr)m|n, minimum developed length of stringer, in. 
52 BRIBMN (Lrih)min, minimum required rib spacing, in. 
53 BRIBMX (Xrib^max» maximum required rib spacing, in. 
54 BRIE ^rib» allowable rib spacing, in. 
55 ASTR Astr, stringer area for current analysis, sq in. 
56 STRL lstr, number of stringer 0° plies for current analysis. 
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TABIÜ 211.   TX ARRAY (CONT) 

Array Variable 
Location Name Description 

57 STRLT LTstr, developed length of stringer for current analysis, 
1 Tl 

58 AESTR 
in« 

(A,E)str, product of stringer area and stringer elastic 
modulus for loading condition critical for column 
length, compatible with Lri\j, lb. 

59 TBSTR tstr, equivalent gage for stringer, Astr/BS, in. 
60 TSTR tstr, stringer gage, in. 
61 FSTR Cfc)str, maximum applied compression stress in stringer, 

computed by subroutine ACMRSK, psi. 
62 BW ^str» stringer web height, in. 
55 BF fstr, stringer flange width, in. 
64 ISTR (i0)str, stringer area moment of inertia about its 

centre id, in.'* 
65 YBAR Ystr, stringer centroid, distance from inner surface of 

_skin, in. 
66 YPLATE (Yp)str, cover load centroid, distance from plane of 

symmetry of skin laminate, in. 
07 TRIE trib, rib web gage, in. 
68 EIREQD ^EIreqd^rib» rib stiffness required for skin/stringer 

column support, Ib-in^. 
69 EIRIB (r:I3rib, available rib stiffness for current design 

condition, Ib-in . 
7ü LRIB ,:rib» elastic modulus for rib web laminate, psi. 
7] TBT0T ttot, equivalent gage for total cover and support 

material, sum of t for cover, rib and skin-to-rib 
attachments and skin filler material, in. 

7' TBC0V tcov, equivalent gage for cover material, sum of t^in 
and ts^r, in. 

73 TBRIB trib» equivalent gage for rib, sum of caps, web and 
protective finish, plus core and bond for honeycomb 

_ panel design, in. 
74 TBFIL tfiller> equivalent gage for skin filler material 

required in skin laminate along skin-to-rib attach- 
_ ment lines, in. 

75 TBATT tatt-, equivalent gage for skin-to-rib attachments, in. 
76 BW0TS (b/t)w, minimum allowable stringer web b/t. 
77 BF0TS (b/t)f, minimum allowable stringer flange b/t. 
78 ß0TA (b/t)w, stringer web b/t. 
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TABLE 211.    TX ARRAY (CONCL) 

Array 
Location 

Variable 
Name Description 

79 

80 

STPNT 

TSTR0 

Factor for stringer developed length equation to account 
for tstr effects at web-to-flange intersections, func- 
tion of stringer type.   Values are 0.0 for MI," 1.Ü 
for "Z," 1.0 for "T" and 2.0 for hat. 

(tstr)min, minimum stringer gage, in. 

Locations 81 through 160 contain four 20-cell subarrays, ESK, PSK, PSTR and 
SKR calculated by subroutine AOIRSK. 

81-100 

101-120 

121-140 

141-160 

ESK(l-20) 

PSK(l-20) 

PSTR 
(1-20) 

SKR(l-20) 

^skin (1-20)» skin elastic modulus for the 20 desipi 
load conditions, psi. 

Pskin (1-20)» skin  load for each individual skin/stringer 
column for the 20 design load conditions, lb/coluinn. 

Pstr (1-20)» stringer load for each individual skin/ 
stringer column for the 20 design load conditions, 
lb/column. 

Rskin (1-20)» s^n loa^ ratio for the 20 design load 
conditions. 
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TABLE 212.    TXS ARRAY 

jeneral   information for array TXS: 
Blank cornnon reference location = ClHlbl) 
Array size = 100 cells 
Array TXS contains two types of data sets.    The first set consists of 

pertinent design information resulting from the current synthesis pass 
for multirib designs.    The data are created and used by subroutine 
ACWSTR during the search logic for selection of the optimum design for 
the stringer spacing specified by subroutine ACNRBS at the current 
analysis control station.    The second set is used by subroutine 
ACSTRG for storage and retrieval of stringer geometry information. 
Data from this set, along with other stringer section data are printed 
by ACSTRG under control of analysis station print control array 
APRTID, locations 1-11.    Subroutine AGVSTk ; .ints the complete contents 
of array TXS at the conclusion of each synthesis pass for each 
assumed skin 1-ply value, under control of location 12 of array 
APRTID. 

Array 
Jxjcat ion 

Variable 
Name Inscription 

Locations 1 through 29 contain the data set created and used by subroutine 
ACWSTR. 

The data set  in locations 1-10,  23 and 24 is initialized first from the result« 
of the first synthesis pass.    If more than two skin l-ply synthesis passes 
are required,  data in this set are replaced by the current l-ply 
results if the total weight slope dictates additional passes with increase 
value  for skin t-plies,   i.e.,   CEtj<£ tj-j).    This data set  is used during 
the separate analysis for the upper cover and lower cover. 

1 

1 
r 
. i 

(i 

8 
9 

10 

£t, sum of current cover tcov, tri5, tfiiier, and 

tatt-. in. 
t^,  nunber of 0° plies in skin half-laminate. 
msj<, number of 145° ply sets in skin half-laminate. 
n^, number of 90° plies in skin half-laminate, 
'sk» skin gage, in. 
Astr. stringer area, sq. in. 
£str, number of 0° plies in stringer. 

LTstr, developed length of stringer, i^str^str)»  i"' 
tstr» stringer gage, in. 

''rib» r^ spacing, in. 
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TABU; TXS ARRAY (ÜONT) 

1 
Array 

ocation 
Variable 

Name 

he Jata set   in location 11  through 15, and 21 contain final upper cover 
design values for the specified stringer spacing of the current analysis 
station.    Data in this set  is used in the selection of the initial search 
value for upper cover skin |-ply and stringer |-ply for the next analysis 
control stat ion. 

11 

i: 
i: 

11 
is 

(Ist),,,,,-,  total nunber of (1° plies required for P/A 
reu    rements  ui upper cover half-laminate, the initial 
value  in BL(1). 
''sk'upr» nijn^r 0*  0° pli<?s in upper cover skin  half- 
laninatc. 
(IstrWr* nl,m*x>r 0^ ^ Pi'cs 'n upper cover stringer. 

in. 
IList, 

up r» 
tor» fAst,),^,., up|x:r cover stringer area,  sq. 

upr1 ujiper cover stringer developed length,   in, 

11K- data set   in locations !(> through 20 and 22 contain final lower cover 
design values to be used as previously described for the upper cover. 

Id 
r 
is 

2') 

J! 

_.-) 

24 

3-2'.! 

► 

: ('stUwr 
•«skUwr 
"str h\<r 

i 'Vtr'lwr 
"•'str'lwr 

,Ämsk\mr»  incremental nunber of *450 ply sets added 
to the initial value of upper cover half-laminate m- 
plies  in EL(2). 
(4msk)iwr 

(4N^,   incremental nunber of «45° ply sets added to i 
initial m-ply value for the cover and synthesis pass 
corresponding to the set in locations 1 through 10. 
4n   .   incremental number of 90° plies corresponding 
4m.,   in location 23. 

he 

to 

sk 

Not used. 

| Locations 30 through  in contain data conputcd by subroutine ACSTRC. 
tions   11  through 100 are not  used. 

IXH .1 
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TAt'J 212. TXS ARRAY (GONCL) 

' 
An- .y 

Locution 
Variable 

Name Description 

30 
31 

• ■» >_ 

33 
34 
.vS 
3ti 
3? 
38 
39 
40 

41-100 

BK1, 
BlvT 
BI\1J 

BML I 
BWTl 
BWLTI 
BIVI 
BF1 
B0TF 

Lstr, number of 0° plies in final stringer configuraitor 
tstr. stringer thickness for final configuration, in. 
'^stri stringer developed length for final configura- 
tion, in. 
Not used. 
Not used. 
(LstrU. 0O plies for second st/inger geometry. 
ft.strJi, stringer thickness for BWLI, in. 
(l.Tstr)i» stringer developed length for BWLI, in. 
Oistr^i» stringer web height for BWLI, in. 
(fstr)i, stringer flange width for BWLI, in. 
(h/t)f, stringer flange b/t. 

Not used. 
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TABLE 213.    STRING ARRAY 

General information for array STRING: 
Blank common reference location ■ T(1676) 
Array size = 220 cells 
Array dimension =f2,10,ll) 
Array STRING contains ipper and lower design data for multirib designs 

to supplement the ply data stored in array IEL.   Array locations 
are used initially to store current synthesis pass data resulting 
from the analysis under control of subroutine ACWSTR.    This array is 
also used to store final design data to be used for stiffness and 
weight analysis.   'Ihe design information stored in STRING reflect 
sizing data necessary to satisfy strength and stability requirements 
only.    The i-index of the  Ci.j.k) array dimension refers to the 
upper cover, i = 1, and lower cover, i = 2, except as noted.    The 
cover design parameters are referenced by the j-index.    These arc 
stored in data sets for eacl. j.f the 11 structural synthesis control 
stations identified by the k-index. 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

1 

3 

4 

5 

6 

7 

1,1,1 

2.1.1 

1,2,1 

2,2,1 

1.3,1 

2,3,1 

1,4,1 

b      , stringer spacing for upper cover, station 1, in. 

flower cover spacing is assumed to be the same.) 
ff J      , critical stress, upper cover stringer, station 

1, psi 
b .. , intermediate rib spacing based on upper cover 

design, station 1, in. 
(f   ).    , critical stress, lower cover stringer, sta- 

tion 1, psi 
(Y )      , distance between the total load centroid 

P upr 
plane and the skin load plane for upper cover, sta- 
tion 1, in. 
(Y J,    , distance between the total load centroid 

p Iwr 
plane and the skin load plane for lower cover, station 1, 
psi. 
(I)      , upper cover stringer section area moment of 

inertia about the stringer section centroid, station 1, 
.  4 
in . 
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TABLE 213.    STRING ARRAY (COW) 

Relative Array 
Core Index Description 

Location Value 

8 2,4,1 (I     )      , lower cover stringer section area 

moment of inertia about the stringer section 
centroid, station 1, in4. 

9 1,5,1 (Y     )      , distance between the stringer sec- 

tion centroid and the inner surface of the 
skin, upper cover, station 1, in. 

10 2,5,1 (Y     )1     , distance between the stringer 

section centroid and the inner surface of 
the skin, lower cover, station 1, in. 

11 1,6,1 (b )      , upper cover stringer web height, sta- 

tion 1, in. 
12 2,6,1 (b ),    , lower cover stringer web height, 

station 1, in. 
13 1,7,1 (bf)      , upper cover stringer flange width, 

station 1, in. 
14 2,7,1 (b-L    , lower cover stringer fl-^ige width, 

station 2, in. 
15 1,8,1 (tstr)      , upper cover stringer gage, station 1, 

16 2,8,1 
in. 
(t      )1     , lower cover stringer gage, station 1, 

in. 
17 1,9,1 (A     )      , upper cover stringer area, station 1, 

sq. in. 
18 2,9,1 (A     )      , lower cover stringer area, station 1, 

sq. in. 
19 1,10,1 (1     )      , nunber of 0° ply layers in the 

upper cover stringer, station 1. 
20 2,10,1 (lstr)lwr, number of 0° ply layers in the 

low^r cover stringer, station 1, 
21-40 (1-2),(1-10),2 Cover design data, station 2. 
41-60 (1-2),(1-10),3 Cover design data, station 3. 
61-80 (1-2),(1-10),4 Cover design data, station 4. 
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TABLH 213.    STRING ARRAY (CONCL) 

Relative 
Core 

Location 

Array 
Index 
Value 

Description 

81-100 
101-120 
121-140 
141-160 
161-180 
181-200 
201-220 

(1-2),(1-10),5 
(1-2),(1-10),6 
(1-2),(1-10),7 
(1-2),(1-10),8 
(1-2), (1-10) ,9 
(1-2),(1-10),10 
(1-2),(1-10),11 

Cover 
Cover 
Cover 
Cover 
Cover 
Cover 
Cover 

design 
design 
design 
design 
design 
design 
design 

data, 
data, 
data, 
data, 
data, 
data, 
data. 

station 5. 
station 6. 
station 7. 
station 8. 
station 9. 
station 10. 
station 11. 
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TABLE 214.    W ARRAY, SUBROUTINEWEIGHZ 

General information for array W: 
Reference location:    Subroutine WEIGH2 
Array size = 35 cells 
Arr\ V.' contains thickness, area, aid weight data for multirib torque-box 

stijctural components at the current analysis control station. The 
information is computed by subroutine WEIGH2 from design data resulting 
.Vom the multirib analysis under the control of subroutine ACWRBS. The 
array locations are initialized to 0.0 values before computations are 
made. Subroutine WEIGH2 prints the contents of array W under control 
of analysis station print control array APRTID, locations 1-11. 

Array 
Location 

1 

2 

5 
4 
5 
b 

7 

8 

10 

11 
12 
13 
14 
15 
16 

Description 

O^skin^upr» "PP61" cover skin weight, including front end rear 
spar overhang material,  lb/in. 
(wskin^lwr. lower cover skin weight, including front end rear spar 
overhang material, lb/in. 
O^web^FS» front spar web weight, lb/in. 
C^web^IR» total weight of intermediate rib webs, lb/in. 
(Wweb)RS» rear spar web weight, lb/in. 
(tynisc^upr» weight of upper cover skin exterior flame spray and 
interior protective finish material,  lb/in. 
(tynisc)lwr» weight of lower cover skin exterior flame spray and 
interior protective finish material, lb/in. 
O^nisc^FS» weight of nonstructural items for front spar web, 
protective finish for corrugated web, plus core and bond for 
honeycomb panel design, lb/in. 
Ovhisc)lRi total weight of nonstructural items for intermediate 
rib webs, protective finish for corrugated webs, plus core and 
bond for honeycomb panel design lb/in. 
(%isc)RS» weight of nonstructural items for rear spar web, 
protective finish for corrugated web, plus core and bond for 
honeycomb panel design, lb/in. 
(WCLOFS» weight of front spar upper cap, lb/in. 
CWCL)FS» weight of front spar lower cap, lb/in. 
(WQJJRS» weight of rear spar upper cap, lb/in. 
(WQJKS» weight of rear spar lower cap, lb/in. 
(WstrJuprt total weight of upper cover stringers, lb/in. 
Wrnisc» total weight of miscellaneous items for front spar, rear 
sp:w and intermediate ribs, computed as a fraction of the 
weight of these structures, except for cover to rib attachments, 
lb/in. 
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TABLE 214.    W ARRAY, SUBROUTINF WEIGH2  (OONCL) 

Array 
Location Description 

17 
18 

19 
20 
21 

22 

23 
24 
25 

2d 

-i- 

28 
29 
SH 

31 

5i 

34 

CWstr)lwr» total weight of lower cover stringers, lb/in. 
Wcff, effective torque-box width for skin material weight calcu- 
lations,  in, 
tUpr, equivalent thickness of upper cover material, in. 
tlwr» equivalent thickness of lower cover material, in, 
(tyniscJstr upr» total weight of protective finish material for 
upper cover stringers, lb/in, 
(tynisc)str iwr» total weight of protective finish material for 

1 lower cover stringers, lb/in. 
I Not used. 
Not used. 
Temporary storage. Initially cap thickness term for calculation of 
front and rear spar cap areas, in. Rib spacing for filler and 
attachment weight calculations, in. Rib weight term for inter- 
mediate rib weight calculations, in. 

j ^fill-'upr» uPPcr ^over fillc," material thickness, added material 
! required in upper cover along skin to intermediate rib attach 
line, in. 

| ^tfiii)]UT, lower cover filler material, in. 
(Wfill)upr, total weight of upper cover filler material, lb/in, 

: (Wfiil)lwr» total weight of lower cover filler material, lb/in. 
| (Watt)upr» total weight of upper cover to intermediate rib 
attachments, lb/in. 

(Watt)iwr» total weight of lower cover to intermediate rib 
'. attachments, lb/in. 
(LattJupr» effective length of each upper cover to intermediate rib 

1 fastener for weight calculations, in. 

(LattJlwr» effective length of each lower cover to intermediate rib 
fastener for weight calculations, in. 
(lvcapjjj^, total weight of intermediate rib caps, lb/in. 
Mot used. 
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TABLE 215. TSF ARRAY 

General information for array TSF: 
Blank common reference location = CU(441) 
Array Size = 60 cells 
Array TFS contains torque-box stiffness calculation data created by 

subroutine ASTIFF. The information consists of detail cross- 
sectional geometry properties of those elements of the torque-box 
affecting the bending and torsional stiffness characteristics at 
each analysis station. The information is used by subroutine ACEIGJ 
to compute El, GJ, E and G values at analysis temperatures specified 
in array TEIGJ. The contents of array TSF is printed under control 
of analysis station print control array APRTID, locations 1 through 
11. Array TSF is initialized to 0.0 values by subroutine ASTIFF 
before calculation of stiffness data for each of the 11 analysis 
control stations. 

Array 
Location Description 

1 
2 
3 

4 

5 

6 

7 

10 
U 

(tcov)upr, upper cover equivalent thickness, in. 

CLcov^lwr» lower cover equivalent thickness, in. 
(tcap)upr» for multisr*r design, Ctstr)upr' for multirib design, 
_0.ö tor full-depth honeycomb sandwich design, in. 
(tcap)^vT,for multispar design, (tgtr)^, for multirib design, 
0.0 for full depth honeycomb sandwich design, in. 

(I0)gap upj., area moment of inertia for thickness in location 3, 

inVm. 
(I0)cap IUT» area moment of inertia for thickness in location 4, 
in4/in. 

(Ycap)Upr, ccntroid of upper cover intermediate spar cap or 
stringer defined by thickness in location 3, distance from inner 

_surface of skin, in. 
(Ycap)lUT, centroid of lower cover intermediate spar cap or 
stringer defined by thickness in location 4, distance from inner 
surface of skin, in. 

Knos, factor for cap t-bar, number of elements divided by the sum 
of 1.0 plus the number of elements for multispar design; 1.0 
for multirib design. 

NüSv ^yrnber of intermediate spars for multispar design. 
Galculation code for subroutine ACEIGJ processing of array TA 
data from data in array TSF. Code value of 0.0 indicates 
calculations to be made, 1.0 indicates no calculations. 
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TABLE 215. TSF ARRAY (OONT) 

Array 
.ocat ion Description 

12 

13 

14 
15 
16 
17 
18 
19 
20 
21 

23 

24 

25 

20 

28 
29 
30 
31 
32 
33 

34 

35 
36 
37 
38 

D'gff, average torque-box height-, distance between the skin 
centroids, including honeycomb core thickness if multispar 
honeycomb panel cover design, in. 

lVeff, effective width of torque-box section, distance between the 
centroids of the front spar and rear spar webs, including honey- 
comb cere if honeycomb panel web design, in. 

(ds)Upr, web width for upper cover skin, in. 
Ws)lwr» wek width for lower cover skin, in. 
(ds)FSi web width for front spar web, in. 
(ds)RS, web width for rear spar web, in. 
(tskin)upr» uPPeT cover skin thickness, in. 
f^skinHwr» lower cover skin thickness, in. 
(tWLb)ps, front spar web thickness, in. 
(tweb^RS» rear sPar we^ thickness, in. 
^core^upr» "PP01" cover honeycomb core thickness if multispar 
honeycomb panel design, 0.0 for other designs, in. 

^core^lwr» lower cover honeycomb core thickness if multispar 
honeycomb panel design, 0.0 for other designs, in, 

(tcore)pg, front spar honeycomb core thickness if honeycomb panel 
design, 0.0 for corrugated web design, in. 

ftcore)RS» rcar sPar honeycomb core thickness if honeycomb panel 
jlesign, 0.0 for corrugated web design, in. 
^skin^upr» centroid of upper cover skin, distance from outer 
_surface of skin, in. 
(Yskin)lwr» centroid of lower cover skin, distance from outer 
surface of skin, in. 

0-5 [(twe^FS + (W 
fi 

(■Vap^FS IV.T» lower front spar cap area, sq in. 
(•\:ap)RS upr» uPPer rear sPar cap area, sq in. 
(^cap^RS Iwr» lÜWer rear sPar cap area, sq in. 
Ocap^FS upr» centroid of upper front spar cap, distance from 
_inner surface of upper skin, in. 
^cap^FS Iwr» centroid of lower front spar cap, distance from 
inner surface of lower skin, in. 

f,i;\c0V)pS Upr, upper cover overhang area at front spar, sq in. 
(4AC0V)ps IUT» lower cover overhang area at front spar, sq in. 
fa'Vov^RS upr» UPP61" cover overhang area at rear spar, sq in. 
C*ACOV)RS Iwr» lower cover overhang area at rear spar, sq in. 

y 

vetpRS + (tcore)FS +  ^core^Rsl» in' 
(^cap^FS upr» "PP01" front spar cap area, sq in. 
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TABU- 215.    TSF ARRAY  (CONT) 

Array 
Location Description 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

^cap^RS upr» centroid of upper rear spar cap, distance from 
inner surface of upper skin, in. 

O'cap^RS IWT» centroid of lower rear spar cap, distance from inner 
surface of lower skin, in. 

^oWov FS upr» area moment of inertia for upper cover overhang 
material at front spar, in^. 

^0)4cov FS Iwr» area nioment 0f inertia for lower cover overhang 
material at front spar, in4, 

^o^iicov RS upr» area "»"'ent of inertia for upper cover overhang 
material at rear spar, in4, 

^o^/icov RS Iwr*  area momenLof inertia for lower cover overhang 
material at rear spar, ivp* 

^o^cap FS unr* area moment of inertia for upper front spar cap, 
in4. 

Ho)cap FS Iwr» area moment of inertia for lower front spar cap, 
in4. 

(^o)cap RS upr» arca moment of inertia for upper rear spar cap, 
in4, 

^o^cap RS Iwr» area "»"^nt of inertia for lower rear spar cap, 
in4. 

Locations 49 through 60 contain flutter stiffness increment data created by 
subroutine ASTIFF and used by subroutine ACEIGJ for determination of 
m-plies in the four torque-box webs necessary to satisfy flutter torsional 
stiffness requirements. This data set is created only for torque-box 
sections that do not satisfy flutter stiffness criteria. 

49 

50 

51 

52 

S3 

^niskin)upr» number of ±45° ply sets to be added to upper skin 
half-laminate to increase torsional stiffness of torque-box 
section. 

(l4msmnJiUT, number of ±45° ply sets to be added to lower skin 
half-laminate to increase torsional stiffness of torque-box 
section. 

(I/jrvehORs» number of ±45° ply sets to be added to front spar web 
half-laminate to increase torsional stiffness of torque-box 
section. 

(r^muci-jRs, number of +45° ply sets to be added to rear spar web 
half-laminate to increase torsional stiffness of torque-box 
section. 

(4tVF)upr» incremental thickness added to upper skin to increase 
torsional stiffnesf of torque-box section, in. 
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TABU: 215.    TSF ARRAY (CONCL) 

Array 
Location Description 

54 

55 

5(i 

57 
58 
59 
60 

(4tVF)l\vT» incremental thickness added to lower cover skin to 
increase torsional stiffness of torque-box section, in. 

(4tvF)FS» incremental thickness added to Iront spar web to increase 
torsional stiffness of torque-box section, in. 

(4typ)^g, incremental thickness added to rear spar web to increase 
torsionai stiffness of torque-box section, in. 

(rPLII;S)Upr, total number of plies in upper cover skin laminate. 
(i;PLIES)xwr» total number of plies in lower cover skin laminate. 
(lPLII;S)ps» total number of plies in front spar web laminate. 
(iPLIESj^s, total number of plies in rear spar web laminate. 
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TABLE 216.    TA ARRAY 

General information for array TA: 
Blank common reference location • CD(401) 
Array size = 40 cells 
Array TA is used by subroutine ACEIGJ for storage and retrieval of 

torque-box stiffness data.    Array data is created during each analysis 
pass by ACEIGJ under control of subroutine ASTIFF.    Array TA is 
printed by subroutine ACEIGJ at the conclusion of each analysis pass 
under control of analysis station print control array APRTID, 
locations 1 through 11.    The array locations are initially set to 
0.0 values by subroutine ASTIFF before confutations are made for each 
of the 11 analysis control stations. 

Array 
Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

13 

14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

Description 

2;isec, area moment of inertia of the torque-box, in^. 
A IJsec, polar moment of inertia of the torque-box, irr. 

Ixxpr*  area moment of inertia of upper cover structures, in^. 
Uwr» area rooment of inertia of lower cover structures, in^. 
O^skin^upr» elastic modulus for upper cover skin, psi. 
(Eskin)lwr» plastic modulus for lower cover skin, psi. 
(Gskin)upr» shear modulus for upper cover skin, psi. 
(Gskin)lwr> s'iear modulus for lower cover skin, psi. 
^Aveb^FS» shear modulus for front spar web, psi. 
(^VelpRS» shear modulus for rear spar web, psi. 
(A')^ square of effective torque-box cross-sectional area for GJ 
calculations, (DM-W")2, in^. 

D", effective depth for torque-box skins, distance between the 
centreids of cover skins, in. 

W", effective width of skin webs for GJ calculations, distance 
between the centroids of front spar and rear spar webs, in. 

(ds")Upr, web width of upper cover skin for GJ calculations, in. 
(ds")]^-., web width of lower cover skin for GJ calculations, in. 
(ds")FS» vch width of front spar web for GJ calculations, in. 
(CIS'ORS, 

weh width of rear spar web for GJ calculations, in. 
(tskin)upr» "PP01" cover skin thickness, in. 
^skinHwr» lower cover skin thickness, in. 
(tweb)ps, front spar web thickness, in. 
Ctweb)RS» TGar sPar weh thickness, in. 
^skin^upr» area mc,ment: of inertia for upper cover skin, (lo)skin 

+ transfer term, in1*. 
(IskuOlwr» area momcnt of inertia for lower cover skin, (lo)skin 

+ transfer term, in^. 
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TABLE 216. TA ARRAY (CONCL) 

Array 
Location Description 

24 

25 

26 

27 

28 

29 

30 

31 

52 

33 

34 

35 

36 
37 

38-40 

caps^upr» area "KHnent of inertia for upper cover intermediate 
spar caps or stringers, (lo)caps + transfer term, in^. 
caps)iwr» area ,no,nent of inertia for lower cover intermediate 
spar caps or stringers, (lo)caps + transfer teim, in^. 
Jcov^FS upr» area moment of inertia for upper cover overhang 
material at front spar, (IQ^COV + transfer term, in^. 
4COV)ps iwr,  area moment of inertia for lower cover overhang 
material at front spar, (loWov + transfer term, in^. 
4cov^RS upr» area moment of inertia for upper cover overhang 
material at rear spar, Oo^cov + transfer term, in^. 
4cov^RS Iwr» area "^"^"t of inertia for lower cover overhang 
material at rear spar, (I0)4C0V 

+ transfer term, in^. 
cap^FS upr» area mment of inertia for upper front spar cap, 
(I0)cao * transfer term, in

1*. 
cap)FS ]wr» area moment of inertia for lower front spar cap, 
(I0)cap + transfer term, in

4. 
fIcap)RS upr» area moment of inertia for upper rear spar cap, 

(lo)cap + transfer term, in4. 
(Icap)RS iWr» 

area moment of inertia for lower reai spar cap, 
_(Io)cap + transfer term, in4. 
^"skin-^upr» centroid of upper cover skin, distance from outer 
surface of skin, same as TSF(26) for strength design, revised 

_to account for added m-ply thicknesses for flutter design, in. 
^skinhwr» centroid of lower cover skin, distance from outer 
surface of skin, same as TSF(27) for strength design, revised 
to account for added m-ply thicknesses for flutter design, in. 

0.5 [(4tvF)upr + Otyphwrl» in- 
P.5 [(4tvF)FS + (4tVF)RS]» in- 

Not used. 
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TABLfc 217.    CD ARRAY, LOCATIONS 1-400, STIFFNESS DATA ARRAYS 

General information for torque-box stiffness arrays: 
Blank common reference location: CD(1) ■ 4121, stiffness data arrays 

referenced to array CD 
Array sizes:    CD = 2000 cells, stiffness arrays = 11 cells 
Locations 1 through 400 contains data sets describing the stiffness 

characteristics of the advanced conposite torque-box.    The torque- 
box stiffness parameters are computed for the 11 structural synthesis 
control stations.    The values arc stored in 11 consecutive cells 
which are identified by unique variable names.    Data sets are com- 
puted for strength-only design and for combined requirements for 
strength and flutter stiffness, under control of subroutine ASTIFf. 
Locations 1-400 of array CD is initially set to 0.0 values by 
ASTIFF.    Subroutine ASTIFF prints the CD array stiffness data bloac 
under control of print control code IPB.    The stiffness data block 
for the current gross weight pass is saved on mass storage file 1, 
record 40, by subroutine ACNSTR.    It is reinitialized from this 
source by subroutines ATB0PT or ACPRTA for use by ACPRTA and ACPR0G. 
Subroutine ACPR0G saves the data sets for each gross weight on mass 
storage file 1, records 13,  14 and 15 for use in overlay (17,0). 

CD Array 
Location 

Variable 
Name Description 

Locations 1 through 88 contain torque-box stiffness information 
evaluated at the design reference tenperature specified in TKIGJ(l), 
The data set in locations 45 through 88, will be identical to that 
in locations I through 44 if flutter stiffness requirements are not 
evaluated or if the surface is not flutter critical. 

1-11 

7. n 

23-33 

GJSTD(l-llj 

FISTiMl-U) 

GSTD(l-ll) 

WK., torsional stiffness at st (1-11)' 
the 11 structural analysis control stations, 
based on structural requirements for 
strength and stability only,  lb-in2. 
(Fl)st  (i-ii)« bending stiffness at the 11 
structural analysis control stations, based 
on structural requirements for strength and 
stability only, Ib/in^. 
(G,st n-iir equivalent material shear 

modulus for the previous (GJ)    , calculated 
st' 

as [(CJ st/(JV psi 
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TABU: 217.    ID ARRAY, LOCATIONS a-400, STIFFNESS DATA ARRAYS (OONT) 

CD Array 
Location 

Variable 
Name Description 

54-44 

45-55 

5(1-Wi 

67-77 

^8-88 

i;STl)(l-ll) 

GJCD(l-ll) 

EICD(1-11J 

C.CML){1-11) 

EOfiHMi) 

(E)      n-in* ^^v316"1 material elastic 

modulus for the previous (El)    , calculated as 

[CEI)st/(I)stl, psi. 

(GJ)          ,, ,,., torsional stiffness based on 

structural requirements for strength, stabil- 
ity and flutter stiffness, lb-in2. 
(LI)          ,. ..., bending stiffness based on 

structural requirements for strength, stabil- 
ity and flutter stiffness, lb-in2. 
(Gkonp (1-11)» equivalent material shear 

modulus for the previous (GJ)        , psi. oonp 
(EJ          ,,,,,. equivalent material elastic comp (1-11) 
modulus for the previous  (El)        , psi. 

Locations S9 through 132 contain torque-box stiffness information for 
flutter design evaluated at the design temperature specified in TEIGJ(2). 
Tins data set will contain 0.0 values if the flutter stiffness analysis 
option is not selected, variable VFII) » 0.0 (input data D(251)).    The 
stiffness data for strength and stability design only for this set is 
stored in locations 353 through 396. 

1 

89-99 

100-110 

111-121 

GJVFI)(1-11) 

EIVFD(l-ll) 

GVTD (1-11) 

(GJ)         ,_. ,.  ..., torsional stiffness conp VT (1-11) 
based on structural requirements for strength, 
stability and flutter stiffness, evaluated 
at the design tenperature for flutter analysis, 
Ib-in*^. 
(El)         ,~ ,, ,,,, bending stiffness based comp VE (1-11) 
on structural requirements for strength, 
stability and flutter stiffness, evaluated 
at the design temperature for flutter analy- 
sis, lb-in2. 
^conp VF (1-11)' e<luivalent material shear 
modulus for the previous (GJ).»,, psi. 
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TABU: 217. Cü ARRAY, LOCATIONS 1-400, STIFFNESS DATA ARRAYS (CONT) 

Qi Array 
Location 

Variable 
Name Description 

122-132 EVFD(Ml) (E)         ,„ ,. ..,, equivalent material elastic 
comp VF (1-11) 

modulus for the previous (EI)^, psi 

Locations 133 through 220 contain torque-box stiffness information 
identical to that in locations 1-88 but based on the evaluation 
temperature specified in TI:IGJ(3), design tenperature for flutter opti- 
mization.    This data set will contain 0.0 values if the flutter optimiza- 
tion design data output option is not selected, variable DINID = 0.0 or 
2.0.    The data set in locations 177 through 220 will be identical to that 
in 133 through 176 if flutter stiffness requirements are not evaluated 
or if tiie surface is not flutter critical. 

i 

133-143 

144-154 

155-165 

166-176 

177-187 

188-198 

lt.>9-209 

210-220 

GJSF0(1-1!) 

ÜISF0(1-11) 

GSF0(l-.1l) 

ESF0(1-11) 

GJCF0(1-11) 

HICF0(1-11) 

GCF0(M1) 

liCF0(l-ll) 

(GJ)st F0 (1-11) 
(lil)st F0 (1-11) 
(G)st F0 (1-11) 

^st F0 (1-11) 
fGJ}comp F0 (1-11) 
(EIJcomp F0 (1-11) 
(G)comp F0 (1-11) 

^comp F0 (1-11) 

Locations 221 through 308 contain torque-box stiffness information identi- 
cal to that in locations 1-88 but based on the evaluation temperature 
specified in TF.IGJ(4), design temperature for flexible loads analysis. 
This data set will contain 0.0 values if the flexible loads analysis 
design data output option is not selected, variable DINID = 0.0 or 3.0. 
The data set in locations 265 through 308 will be identical to that in 
221 through 264 if flutter stiffness requirements are not evaluated or 
if the surface is not flutter critical. 

221-231 

232 242 

243-253 

GJSFL(l-ll) 

HISFL(l-ll) 

CSFLfl-llJ 

(&JJst FL (1-11) 
(,:IJst  FL  (1-11) 
(ü)st FL  (1-11) 
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TABLE 217. CD ARRAY, LOCATIONS 1-400, STIFFNESS DATA ARRAYS (CONCL) 

CD Array 
Location 

Variable 
Name 

Description 

254-2b4 

265-275 

276-286 

287-297 

298-308 

ESFL(l-ll) 

GJCFL(l-ll) 

EICFL(l-ll) 

GCFL (1-11) 

ECFL(l-ll) 

(E)st FL (1-11) 
(GJ)comp FL (1-11) 

^comp FL (1-11) 
(G)comp FL (1-11) 
(E)comp FL  (1-11) 

Locations 309 through 352 contain m-ply set increments for the four torque- 
box webs necessary to increase structure torsional stiffness to satiisfy 
flutter stiffness requirements.    This data set will contain 0.0 values if 
flutter stiffness requirements are not evaluated or if the surface is not 
flutter critical. 

309-319 

320-330 

331-341 

342-352 

DLRGJM(l-ll) 

DLRGJM(12-22) 

DLRGJM(23-33) 

DLRGJM(34-44) 

^upr (1-11)* m'ply Set increinent» "PP61" 
cover skin. 
(4m).      /-i.iiv m"Ply set incranent, lower 

cover skin. 
(4m)FS (-iii-.» m-ply set increment, front 

spar web. 
(4m)RC, ,.  „., m-ply set increment, rear spar 

web. 

Locations 353 through 396 contain the torque-box stiffness data set 
for strength and stability design only that is related to the data 
set in locations 89 through 132. 

353-363 

364-374 

375-385 

386-396 

397-400 

GJVFS(l-ll) 

EIVFS(l-ll) 

GVFS(l-ll) 

EVFS(l-ll) 

(GJ)st VF  (1-11) 
(Hl)st VF  (1-11) 
(G)st VF (1-11) 

(E)st VF (1-11) 

Not used 
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TABLE 218. TDC ARRAY, OVERLAY (18,0) 

General information for array TDC: 
Blank cormoh reference location = T(1341) 
Array size ■ 200 cells 
Array TDC is used in overlay (18,0) as the primary array for data 

compatibility between the advanced composite analysis rou- 
tines and the weight analysis routines programned initially 
for metallic structure analysis. Section design data sets are 
created by subroutine ACNSTR to contain data similar to the 
metallic analysis data set described in Table 224, except for 
additional design information unique to advanced composite 
structures. These data sets are created after current pass 
synthesis operations are carciplete for all 11 analysis control 
stations, ACNSTR initiates a new 11-station analysis loop, 
creating required TDC array data for each station for current 
pass weight calculations. The weight analysis operations are 
initially performed by routines under control of subroutine 
WTCAL and subsequently by subroutine ATB0PT after the 
11-station analysis loop is completed. During execution of 
advanced composite routines, values of the metallic analysis 
constants created by subroutine CNSTC are not altered - 
locations 1 through 67. 

Array 
Location Description 

Locations 1 through 67 contain the same information as array TDC, overlays 
(9,0) and (10,0), described in Table 224. These locations are not used, 
however, during the execution of overlay (18,0) routine. This part of 
array TDC will contain data calculated by subroutine CNSTC, overlay 
(16,0), for use by overlays (9,0) and (10,0) during analysis of metallic 
designs. Since overlay (16,0) computations are made for both advanced 
composite and metallic analysis, these locations plus 162 through 165 
will contain CNSTC calculated data. Tlie T array print by subroutine 
WDDATA under control of IP(23) will reflect these values in T(1341) - 
T(1407) and T(1502) - T(1505). 

67 Not used, metallic torque-box analysis only. (Refer to 
Table 224.) 
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TABLE 218.    TDC ARRAY, OVERLAY  (18,0)   (00NT) 

Array 
Location Description 

Locations hü through 120 contain advanced composite analysis data which are 
similar to those defined for metallic designs in Table 224.    Data in 
these locations are conputed by subroutine ACNSTR, overlay (18,0), for 
ase by weight analysis and output print routines in overlay (18,0) that 
are the same as those found in the metallic analysis overlays.    This 
data set is created by ACNSTR for each analysis control station and is 
printed by subroutine PRTB under control of internal print control 
word iPB.    Code value for IPB is determined by subroutine ATB0PT, 
overlay  (18,0),  from IP(31) or IP(32). 

68 
69 

70 

71 

72 

75 
74 

75 

7b 

77 
78 
79 
80 
81 
82 
83 

84 

85 

86 

87 

Not used. 
Ü.:„,  front spar mold line depth,  in. 

D s, rear spar mold line depth, in. 

-N^ cover axial load for down-bending condition, lb/in. ult. 

+Nx cover axial load for up-bending condition, lb/in. ult. 

1)', effective torque-box depth for cover axial loads, in. 
GJ™, section torsional stiffness required to prevent surface 

flutter, lb-in.' 
V c> shear load on front spar, lb ult. 

V ,  shear load on rear spar, lb uli 

W, structure width of torque box, in. 
D, average torque-box depth, in. 
+V, design shear load for up-bending condition, lb ult. 
+M, design bending moment for up-bending condition, in.-lb ult. 
N0S, number of stringers or intermediate spars, 
b, stringer or intermediate spar spacing, in. 
(f  ) I.- » allowable compression stress at the critical sta- 

bility design condition for upper cover skins, psi. 
(f ) ,. , upper cover compression stress at critical design 

condition, psi. 
(f  ) u- » allowable shear stress at critical stability design 

condition for upper cover skin, psi. 
(f ) , . , upper cover skin shear st. ess at critical design con- 

_ dition, psi. 
t, , lower cover t, in. Iwr* * 

962 



1 
■■.■:■■?   ,,.:,'■■.■-,   « ■ ,».- -■:■■- ■TSI?^.. 

TABLE 218. TDC ARRAY, OVERLAY (18,0) (COXT) 

Array 
Location 

88 

89 

90 

91 

92 

93 

94 
95 

96 

97 

98 

99 

100 

101 

102 

Description 

t  , upper cover t, in. 

Lt .,, rib t for multirib designs (MR), intermediate spar t for 

multispar designs (MS), or honeycomb core t for fulldepth 
_honeycomb sandwich designs (FDH), in. 
(t , •    )      , upper cover exterior and interior protective misc skins7upr* ^^ _ K 

film t for MR and MS/plates, plus core and bond t for MS/ 
_honeycomb panel or exterior protection material t for FDH, in. 
(t ,.)      , rib-to-upper-cover attachment t for MR, intermediate att upr* ^r _ ' 
_spar-to-upper-cover attachment t for MS, 0.0 for FOH, in. 
(t       )  ■., rib or spar miscellaneous structure t for MR and MS, ^ misc^nb* r ' 
_0.0 for FDH, in. 
Ct .   i • ) u» ipper cover filler material t for MR and MS 
misc skin rib 
(material added to skins along rib or spar attachment lines) or 
0.0 for FDH, in. 

Not used. 
(A  )  area for each upper cover stringer for MR, area for 

each upper cover intermediate spar caps for MS/plates, plus 
equivalent area of upper cover core inserts at spar lines for 
MS/honeycomb panels, or equivalent area/inch for upper skin- 
to-cpre bond for FDH, sq in. 

(t „. )  , t for (A , )  , in. 
^ str upr*     v str^upr' 
C* tr)  » upper cover stringer gage for MR, 0.0 for MS or FDH, 

in. 
(h t ) $  upper cover stringer web height for MR, 0,0 for MS 

or FDH, in. 
(f . )  , upper cover stringer flange width for MR, 0.0 for MS 

or FDH, in. 
L .. , rib spacing for MR, spar spacing for MS, 1.0 for FDH, in. 

(t  )  , equivalent t  for upper cover panel core and bond for 

_MS/honeycomb panels, 0.0 for MR, MS/plates or FDH, in. 
(t   )i » equivalent t for lower cover panel core and bond for 

MS/honeycomb panels, 0.0 for MR, MS/plates or FDH, in. 
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TABLE 218. TUC ARRAY, OVERLAY (18,0) (GCWT) 

Array 
Location Description 

105 

104 

105 

100 

107 

108 
109 

110 

111 
112 

113 
114 

115 
116 

117 

118 

119 

120 

(t        )    h' etluivalent * for rib or sPar core wd web if webs 

_are honeycomb paneljJesign, 0.0 if corrugated webs or FDH,  in. 
(t  ..)      , equivalent t for upper cover exterior and interior 

protective finish for MR or MS, exterior protection material 
_only for FDH,  in. 
(t ,.)      , equivalent t for lower cover exterior and interior 

protective finisli for MR or MS, exterior protection material 
_only for FDH, in.    _ 
(t f)   .. , equivalent t for rib or spar web protective film for 

MR or MS, 0.0 for FDH, in. 
(t    h)    u» rib web gage for MR, intermediate spar web gage for 

MS,  in.; ratio of core density to foil density for FDH. 
Not used. 
Y      ,  load centre id for upper cover, distance from outer mold 

line of cover, in. 
Y. , load centroid for lower cover, distance fron outer mold 
Iwr* 
line of cover, in, 

iNot used. 

(tskin)lwr, lower cover skin gage, in. 

Not used. 
(tskin)upr, upper cover skin gage, in. 

Not used. 
C4t , .  )   ,       , upper cover skin gage increment for flutter 

design, in. 
d tskin)VF li 
design, in. 

d tstr-)VF up 
design, value set to 0.0 for all designs, in. 
41  )    , lower cover stringer/cap t incr* 

d£sign, value set to 0.0 for all designs, in, 
4t -uJirp» rib or intermediate spar t increment 

design, value set to 0.0 for all designs, in. 

(At , .  ).n. .    , lower cover skin gage increment for flutter 
skjjrvF Iwr' 6 & 

(4 t  )Vp   , upper cover stringer/cap f increment for flutter 
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TABLE 218. TDC ARRAY, OVERLAY (18,0) (CONT) 

Array 
Location Description 

Locations 121 through 139 contain skin and web laminate ply data for 
strength (121 through 135) and increments for flutter design (136 
through 139). The values reflect total number of 0°, 45°, and 90° plies 
for each laminate. This set is printed by subroutine PRTB under con- 
trol of internal print control code IPB. 

121 
122 
123 
124 
125 
126 
127 
128 

129 
130 
131 
132 
133 
134 
135 
136 

137 

138 

139 

140-160 

0° plies, upper cover skin. 
45° plies, upper cover skin, total of +45° and -45° plies. 
90° plies, upper cover skin. 
0° plies, lower cover skin. 
45° plies, lower cover skin, total of +45° and -45° plies. 
90° plies, lower cover skin, 
0° plies, rib or spar webs, 0.0 for FEW. 
45° plies, rib or spar webs, total of +45Q and -45° plies, 

0.0 for FDH. 
90° plies, rib or spar webs, 0.0 for FDH. 
0° plies, front spar web. 
45° plies, front spar web, total of +45° and -45° plies. 
90° plies, front spar web, 
0° plies, rear spar web. 
45° plies, rear spar web, total of +45° and -45° plies. 
90° plies, rear spar web. 
4 45° plies, for flutter design, upper cover skin, total of 
+45° and -45° plies. 

4 45° plies, for flutter design, lower cover skin, total of 
+45° and -45° plies. 

445° plies for flutter design, front spar web, total of +45* 
and -45° plies. 

445° plies for flutter design, rear spar web, total of +45° 
and -45° plies. 

Not used. 

Locations 161 through 174 contain lower cover data. 

161 
162 

163 

Not used. 
(f  )1  , allowable compression stress at critical stability 

design condition for lower cover skins, psi. 
(t  ). , lower cover stringer gage for MR, 0.0 for MS or 

s Lr xwr 
FDH, in. 
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TABLE 218.    T1)C ARRAY, OVERLAY  (18,0)   (GOWT) 

Array  1 
Location                       Description 

164     (h  ). , lower cover stringer web height for MR, 0.0 for MS 
Sur J.WT 

or FDH, in. 
J(i5     (f  ). ., lower cover stringer flange width for MR, 0.0 for fiS 

or FDH, in. 

Kid     ^c^lwr' lower cover compression stress at critical design con- 

dition, psi. 
167 Not used. 
168 Not used. 
169 (t .   . . ). , same as location 90 except for lower cover, in. 

misc skins Iwr                  '            ' 

i""     (t.«.«.)! t sa,ne as location 9.1 except for lower cover, in. att iwr 
171 (t .   , • ) u» same as location 93 except for lower cover, in. k misc skirrrxb*                  '            ' 
172 Not used. 
173 (A  J  , same as location 95 except for lower cover, sq in. 

174 1 Not used. 

Locations 175 through 194 contain front spar and rear spar data. 

175 

176 

177 

178 

179 

180 

181 

(4 t ) _. . , front spar web gage increment for flutter design, 

in. 
(4t ).„. yS, rear spar web gage increment for flutter design, 

in. 
(4 A. ) , incremented area of front spar web for flutter 

design, sq in. 
(4 A. „,)..„, incremental area of rear spar web for flutter 

design, sq in. 
DA™, cross-sectional area of front spar caps plus webs for 

strength design, sq in. 
Ct ) , front spar web gage for strength design, in. 

(A  ) , front spar cap area, total of upper and lower caps, 

sq in.                                          I 
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TABLE 218. TDC ARRAY, OVERLAY (18,0) (OONCL) 

Array 
location Description 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195-200 

(t ^     u J)«.» equivalent web thickness for front spar 
pf, core, bondrFS* ^ r 

protective film for corrugated web design, plus core and bond 
material if honeycomb panel design, in. 

(One, front spar web shear stress at critical design condi- 
S ro 
tion, psi. 

(f     )p<,, allowable shear stress at critical design condition 

for front spar web, psi. 
(t       )pC,, front spar honeycomb panel core thickness for honey- 

comb panel design, 0.0 if corrugated web design, in. 
E\cf cross-sectional area of rear spar caps plus webs for 

strength design, sq in. 
(t )__, rear spar web gage for strength design, in. 

(A     )Rc, rear spar cap area, total of upper and lower caps, 

sq in. 
Ctpf, core, bondW ec1uivalent vieh thickness for rear spar pro- 

tective film for corrugated web design, plus core and bond 
material if honeycomb panel design, in. 

(f )_<,, rear spar web shear stress at critical design condition, 

psi. 
^SC^RS* allowa^le shear stress or critical design condition for 

rear spar web, psi. 
(t   )„,,, rear spar honeycomb panel core thickness for honey- 

comb panel design, 0.0 if comgated web design, in. 
(A Uno, cross-sectional area of front spar web material for 

strength design., including effects of corrugation if corrugated 
web design, sq in. 

(A iJmj» cross-sectional area of rear spar web material for 

strength design, including effects of corrugation if corrugated 
web design, sq in. 

Not used. 
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TABLÜ 219.    DIXJC ANÜ DDLC ARRAYS 

General information for arrays DDÜC and DDLC: 
Hlajik coninon reference locations:   DDUC « CD(1), DDLC « CD(221) 
Array sizes: 220 cells 
Arrays DDUC and DDLC contain upper and lower cover data for the final 

design.    This array is created by subroutine ACNSTR from output 
arrays of the structural synthesis routines for advanced composite 
torque-box analysis.    Array data are used by ACNSTR to create input 
data for the weight analysis routines.    Subroutine ACPRTA uses arrays 
DÜUC and DDLC! to print design sunmary output data.    Sifcroutine ACNSTR 
initilizcs array location to 0.0 values before processing design 
information into the arrays.    DIXIC and DDLC are printed by ACNSTR 
under control of print control code IPB, created by ATB0PT for each 
yross weight pass based on the status of IP(31) and IP(32), case 
control card 1, columns 31 and 32. 

Array 
,ocat ion Description 

1-11 

23-53 

34 - 44 

45-55 

56-06 

67-77 

78-88 

89-99 

100-] in 

Critical  load indicator for axial load,  from CRLC(1,(1-11)) for 
upper cover, CRLC(2,(1-11)) for lower cover. 
Critical  load indicators for skin shear load, from CRLC(3,(1-113) 
for both upper and lower cover.    If upper cover is critical for 
combined shear and compression loads, this situation is indi- 
cated by the value of the critical load condition number plus 20. 
(N'l      , cover axial load for critical P/A condition from X cov 
STRi;SSri,(l-llJ,i\cr)  for upper cover,  STRESS (2, (1-11) ,Ncr) for 

lower cover, lb/in. 
(N'    J      , skin shear load for critical shear condition, from XT cov 
STRESS(3,(1-11), Ncr),  for both covers, lb/in. 

(f)skin, skin stress at critical load,   CNx)cr/t ,.   , psi. 

(f J , .   , skin shear stress at critical load,  (Nw)    /t . .   , psi. s skin XY^cr   skin   r 

1 , .   , number of 0° plies in skin, calculated 1 x 2.0. skm r 

, number of 45° plies in skin, calculated m x 4.0. 

n . .   , number of 90° ply in skin, calculated n x 2.0. skin '   ' 
i ,.) . .   , number of incremental 45° plies necessary to satisfy 

flutter stiffness requirements in skin, calculated 4m x 4.0. 

skin 
lsk 
(Am 
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TABLii 219.    DIXJC AND DÜLC ARRAYS (CONCL) 

Array 
Location Description 

111-121 

122-132 

133-143 

144-154 

155-165 

166-176 
177-187 

188-198 

199-209 

210-220 

t       , cover core thickness, multispar honeycomb panel design 

only, in. 
t , .  , skin gage, total nunber of plies x t., in. 

t     , equivalent co"er gage, sum of skin plus intermediate 

spar cap equivalent gage for multispar design, skin gage only 
for fulldepth honeycomb sandwich design and sum of skin plus 
stringer equivalent gage for multirib design, in. 
4t. , skin gage increment required to satisfy flutter stiffness 

requirements, in. 
7, load centroid for cover load, distance between the outer 
mold line of the cover to the load point, in. 
Not used 
(N )    , allowable skin axial load for the critical stability 

design condition, from FCR(1,C1-11)) for ipper cover, FCR 
(3,(1-11)) for lower cover, lb/in. 
(Nw)    , allowable skin shear load for the critical stability XY cr 
design condition, from FCR(2,(1-11)) for upper cover, FCR 
(4,(1-11)) for lower cover, lb/in. 
(f )    , allowable skin compression stress at the critical 

stability design condition, (NJ   /t . .   , psi 

(f )    , allowable skin shear stress i s cr' 
design condition,  (N,.,)    /t ..  , psi. 6 *      XY cr   skin   r 

(f )    , allowable skin shear stress at the critical stability s cr' 
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TABLli 220.    DDLS ARRAY 

General  information for array DDIS: 
Blank common reference location = Q)(441) 
Array sire = 220 cells 
Array DDLS contains  final design data for interior structures: inter- 

mediate spars for multispar designs, intermediate ribs for multirib 
designs and honeycomb for  fulldepth honeycomb sandwich designs. 
Iliis array is similar to arrays DDUC and DDLC, Table 219. 

Array 
Location Description 

1-11 

i ■>. n 

25-33 

34-44 

45-55 

56-66 

67-77 

"8-88 

89-99 

100-110 
111-121 

122-152 

133-143 

Critical  load indicator for crushing load on spar and rib webs 
only,  from CRLC(7,(1-11))# same value as for front and rear 
spars. 
Critical load indicator for spar web shear load for multispar, 
rib web crushing or column si^port condition, or core crushing 
or wrinkling coidition,  from CRLC(5,(1-11)). 
(P)        , spar or rib web axial load for the critical P/A con- spar     ' 
dition, from SPCRIJM(1-1IJ, lb/in. 
(Nxv)spar> sPar wek s^oar load for the critical shear condi- 
tion, from STRi:SS(5,(l-llJ,Ncr), for multispar design only. 
Value = 0.0 for multirib and fulldepth honeycomb designs, lb/in. 
ff j    . , web compression stress, (P)       /t   . , psi c web' K spar   web   K 

ff i . . web shear stress, (Nw)   /t . , psi. 
web' XY spar web 

1 . , number of 0° plies (vertical direction) in web, calculated 

1 x 2.0. 
m   . , nunber of 45° plies in web, calculated m x 4.0. 

n   . , number of 90° plies  (spanwise direction for intermediate 

spars, chordwise direction for intemediate ribs) in webs, 
calculated n x 2.0. 
Not used 
t       , web core thickness for multispar and multirib designs core r * 
if intermediate spar/rib web specified as honeycomb panel 
construction, value = 0.0 for fulldepth honeycomb design, in. 
t   . , web gage, total number of plies x t.  for multispar and 

multirib designs,  in.   (p       /p ) for fulldepth honeycomb sand- 
wich designs. 
A     , intermediate spar cap area for multispar design, sq in. 

Value = 0.0 for multirib design,  (p.     Jp . .  )  for fulldepth 

honeycomb sandwich designs. 
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I 
Array 

Location 

144-154 
155-165 

166-176 

177-187 

188-198 

199-209 

210-220 

TABLE 220.    DDIS ARRAY (CONCL) 

Description 

Not used 
b       , spar spacing for multispar design and L .. , rib 

spacing for multirib design, from SPB(l-ll), in. (tf/Pf) 

for fulldepth honeycomb sandwich design. 
N0S, nunber of intermediate spars for multispar design, from 
[SPNCl-ll)-2.0)], nurber of stringers for multirib design 
from SPN(l-ll).   Core density, Ib/cu ft, for fulldepth 
honeycomb sandwich design. 
(P)    , allowable web or core axial load for the critical cr 
stability design condition, from FCR(7,(1-11)), lb/in. 
(N_.)    , allowable web shear load for the critical stability CY cr 
design condition, multispar and multirib design, allowable 
core axial load for fulldepth honeycomb sandwich design; 
from FCRC8,(1-11)), lb/in. 
(f ) , allowable compression stress for webs at the critical 

stability design condition, (P) /t , , psi. 
(f ) , allowable shear stress tor webs at the critical v s cr' 
stability design condition, 0*™) Jt   ^ psi. 
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TABLH 221.    DDFS AND DDRS ARRAYS 

General  information for arrays DDFS and DDRS: 
Blank conmon reference location:    DDFS • a)(661), DDRS - CD(881) 
Array sizes * 220 cells 
Array DDFS and DDRS contain front spar and rear spar data for the 

final design.   These arrays are similar to arrays DDUC and DDLC, 
Table 219.    The processing of data in these arrays is the same as for 
ÜDÜC and DDLC. 

Array 
Location 

Description 

1-11 

12-22 

23-33 

34-44 

45-55 

56-66 

67-77 

78-88 

89-99 

100-110 

111-121 

122-132 

133-143 

Critical load indicator for crushing load on spar webs, 
from CRLCC.a-ll)). 
Critical load indicator for web shear load,  '"rom CRLC 
(4,(l-llj) for front spar, CRLC(6,(1-11)) for rear spar. 
If the web is critical for combined shear and compression 
loads, this situation is indicated by the value of the 
critical load condition nunber plus 20. 
(P)        , spar web axial load for the critical P/A condi- 

spar     r 

tion, from SPCRUH(l-ll), lb/in. 
;i\'   j        , spar web shear load for the critical shear condi- \^ spar 
tion, from STRESS(4,(1-11), Ncr) for front spar, STRESS 

(6,(1-11), Ncr)  for rear spar, lb/in. 

(f )   . , web compression stress,  (P)       /t   . , psi. 

(f )   . , web shear stress, (NL..)       /t   . , psi. v s web' ' v XY^spar   web' r 

1   ,, number of 0° plies (vertical direction)  in spar webs, 

calculated 1 x 2.0. 
m   u, nunber of 45° plies in spar web, calculated m x 4.0. 
web' 

n   . . number of 90° plies (spanwise direction) in spar web, 
web* 

calculated n x 2.0 
Wm.^)   L. nunber of incremental 45° plies necessary to satisfy 

VF web 
flutter stiffness requirements in web, calculated 4m x 4.0. 
t,      , spar web core thickness if specified as honeycomb panel 

construction, in. 
t   , , web gage, total nunber of plies x t,, in. 

(A     )      , upper spar cap area, sq. in. 
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TABLt 211.    DÜFS AND DÜRS ARRAYS (CONCL) 

Array 
Location 

144-154 

155-165 

106-176 
1"-187 

188-198 

1 '.M' 209 

' 210-220 

' 

Description 

it™, web gage increment required to satisfy flutter stiff- 

ness requirements, in. 
(A     )lwr, lewer spar cap area, sq. in. 

Not used 
(P)    , allowable spar with axial load for the critical stability 

design condition, from FCR(5,(1-11)) for front spar, FCR 
(9,(1-11)) for rear spqr. lb/in. 
(Nyv)    , allowable spar web shear load for the critical 

AY cr 
stability design condition, from FCR(1,(1-11)) for front 
spar, FCR(10,(1-11)) for rear spar, lb/in. 
(f ), , allowable spar web compression stress at the critical 

stability design condition,  ^cy/^b» Psi 

(f )    , allowable spar web shear stress at Ü 
c er 

stability design condition (N™)    /t   ,, psi 

973 



TABLE 222. DDSTR ARRAY 

General information for array DDSTR: 
Blank common reference location = CT(1321) 
Array size = 330 cells 
Array DDSTR contains final cover design data for multirib designs to 

supplement the information stored in arrays DDÜC, DDLC, DDIS, DDFS 
and DDRS. The processing of data for DDSTR is similar to these 
arrays, refer to Table 219 for additional details. 

Array 
Location 

1-11 

12-22 

23-33 

34-44 

45-55 

56-66 

67-77 

78-88 

89-99 

100-110 

111-121 

122-132 

133-143 

Description 

(b     )      , upper cover stringer spacing, from STRING 

(1,1,(1-11)), in. 
(A  )  , upper cover stringer arear from STRING (1,9, 

(1-11)), sq. In. 
(t  )  , upper cover stringer gage, from STRING (1,8, 

(1-11)), in. 
01 t )      » upper cover stringer height, from STRING (1,6, 

(1-11)), in. 
(f     )      , upper cover stringer flange width, from STRING 

(1,7,(1-11)), in. 
(1     )      , number of 0° plies in upper cover stringer, from 

STRING(1,10,(1-11)) 
(Y  )  , upper cover stringer centroid location, distance 
str upr ^r 

from stringer centroid to inner surface of the skin, from 
STRING(1,5,(1-11)), in. 
(I      )      , upper cover stringer area moment of inertia, 

from STRING(1,4,(1-11)), in4. 
L  .,, rib spacing, from STRING(1,2,(1-11)), in. 

(t     )      , equivalent stringer gage, upper cover, 

CAstr/bstr)Lpr» in' 

(b     h    , lower cover stringer spacing, from STRING 

(1,1,(1-11)), in. 
(A     )      , lower cover stringer area, from STRING(2,9, 

(1-11)), sq. in. 
(t  )1 , lower cover stringer gage, from STRING(2,8, 

(1-11)), in. 
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TABLE 222.  DDSTR ARRAY (CONT) 

Array 
Location 

Description 

144-154 

155-165 

166-176 

177-187 

188-198 

199-209 

210-220 

221-231 

232-242 

243-253 

254-264 

265-275 

276-286 

287-297 

298-308 

(h     )      , lower cover stringer height, from STRINGC2,6, 

(1-11)), in. 
(f  )1 , lower cover stringer flange width, from STRING 

(2,7,(1-11)), in. 
(1  )1 , number of 0° plies in lower cover stringer, from 

STRING(2,10,C1-11)). 
(Y  )1 , lower cover stringer centroid location, distance 

from stringer centroid to inner surface of the skin, from 
STRINGC2,5,011)), in. 
(I  ), , lower cover stringer area moment of inertia, from 
str Iwr' ö 

STRING(2,4,(1-11)), in4. 
L ,,, rib spacing, from STRING(1,2,(1-11)), in. 

(tstr)lwr, equivalent stringer gage, lower cover, (Astr/
b
str) 

iwr'1"' 
(N ) ,   , upper cover skin load for the critical condition, 

from SKNXU(l-ll), lb/in. 
(N ) , upper cover stringer load for the critical con- 

dition, from STNXU(l-ll), lb/in. 
(f) .        , upper cover skin stress for the critical condi- 

tion,  (+) = compression,  (-) = tension, from FSKU(l-ll), psi. 
(f) , upper cover stringer stress for the critical con- 

dition,  (+) = compression,  (-) = tension, from FSTU(l-ll), 
psi. 
(L ..     ..    /L . )      , ratio of allowable rib spacing for rib allow   mnrupr' r       * 
upper cover skin/stringer column to minimum spacing, from 
BRRU(l-ll). 
(Nv) ... , lower cover skin load for the critical condition, 
X^sk Iwr 

from SKNXL(1-11), lb/in. 
(Nv) «. i . lower cove X^str Iwr 
tion, from STNXL(l-ll), lb/in. 
(f) , .. , lower cover skin 

sk Iwr' 
tion, from FSKL(l-ll), psi. 

(Nx)       1    , lower cover strings load for the critical condi- 

(f) .  T    , lower cover skin stress for the critical condi- sk Iwr' 
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TABLE 222.    DDSTR ARRAY (CONCL) 

Array 
Location 

309-319 

320-330 

Description 

(f)       ,    , lower cover stringer stress for the critical condi- str Iwr 
tion, from FSTL(l-ll), psi. 
(L .,     ,,    /L .  ),    , ratio of allowable rib spacing for ^ rib allow   minuwr' K       s 

lower cover skin/stringer column to minimum spacing, from 
BRRL(l-ll). 
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TABLE 223. DSPL0 ARRAY, ANALYSIS CONSTANTS 

General information for array DSPL0: 

Blank comion reference location = D(58) 

Array size = 7 cells 

Array contains constants for bulkhead and chordwise splice analysis. 

This array is part of the D array; initial values are contained in 
the wing deck of the SWEEP permanent data bank. All initial array 
values can be changed by revising the permanent data deck or 
through D array reterence cards in the input variable data deck 
for wing and empennage, locations D(58) through D(64). 
(Note: Location DSPL0(7) is used as a search constant by sub- 
routines B0T, TSCH, and SFSCH, referenced as D(64). 

Data 
Array Bank 
Loc Value Description 

1 0.250 D . h ]t. minimum splice bolt diameter, in. 

2 0.750 D   . ,„., maximum splice bolt diameter, in. max. bolt       r                               * 

3 1.500 K.  ., factor for diameters of bolthead diameter 

calculations 

^ 0.156 t , . , minimum skin thickness at chordwise splice, in. 
SK min 

5 1.333 K . , factor for skin thickness at chordwise splice 

6 1.250 K., factor for delta skin splice machine runout area, 

factor for bolthead volume 

7 0.0001 Tolerance for search control, subroutines B0T, TSCH 
and SFSCH, referenced as D(64). 
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TABLE 224. TDC ARRAY, OVERLAYS (9,0) /\ND (10,0) 

General information for array TDC: 
Blank common reference location = T(1341) 
Array size = 200 cells 
Array TDC is used for storage and retrieval of analysis constants 

for metallic design and primary design data output from the 
structural synthesis analysis at each of the 11 analysis con- 
trol stations. The section design data set is created by both 
metallic and advanced composite routines for use by the same 
weight analysis routines. Metallic analysis data set is 
created primarily by subroutines CNSTR and SECTD, overlay 
(10,0), and are defined in this table. The advanced composite 
data set created by subroutine ACNSTR, overlay (18,0), is 
similar in content and is described in Table 218. The analysis 
constants data set is created by subroutine CNSTC, overlay 
(16,0), before execution of either the metallic or advanced 
composite analysis routines. Initial values in array TDC 
after CNSTC calculations are printed by subroutine WDDATA as 
part of array T, printed under control of IP(23), case control 
card 1, column 23. WDDATA initializes all TDC array locations 
to 0.0 values prior to execution of subroutine CNSTC. 

Array 
Location Description 

Locations 1 through 36 contain material properties data in table foim used 
by overlay (10,0) routines. Table data are used in the nunerical 
interpolation procedures programmed to determine design values of stress 
levels. This table is created by subroutine CNSTC, overlay (16,0). 
The table consists of b/t and Ep values for 12 compression stress level 

points. The first five points define the elastic part of the stress- 
strain curve with five equally spaced stresses up to the proportional 
limit stress. Points 5 through 12 define the plastic part of the 
stress-stain curve; the stresses are equally spaced between the propor- 
tional limit and corrpression yield stresses. The b/t values are com- 
puted for plate buckling coefficient of 4,0. 

1 

2 

3 

4 

Cfc)1, Psi 

(fc)2. psi 

ffc)3, psi 

Cf-V P^i 
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TABLE 224. TDC ARRAY, OVERLAYS (9,0) AND (10,0) (OONT) 

Array 
Location Description 

5 (f )5> proportional limit stress, psi.                   1 

6 (fc)6, Psi. 

7 (fc)7, psi. 

8 (fjg. psi. 

9 (fc)9, psi. 

10 (fc)10. Psi. 

11 (€chv psim 

12 (f )--, compression yield stress, psi. 

13 (b/t)1 

14 (b/t)2 

15 (b/t)3 

16 Cb/t)4 

17 (b/t)s 

18 (b/t)6 

19 (b/t)7 

20 (b/t)8 

21 Cb/t)9 

22 (b/t)10 

23 
i 

(b/t)n 

24 (b/t)12 

25 (ET)1, psi. 

26 (Er)2, psi. 

27 (Er)3, psi. 

28 (Er)4, psi. 

29 ^Vs' psi' 
30 Ctyt* Psi. 
31 (ET)7, psi. 

32 (EjOg, psi. 
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TABU: 224.    TüC ARRAY, OVIiRLAYS (9,0) AND (10,0)   (OONf) 

Array 
Location Descript ion 

.■>.•) 

54 

55 

36 

(EjOg, psi. 

cVio' psi- 
O-JOJJ, psi. 

aiTJ11, psi. 

Locations 57 through 45 contain strain, clastic moduli, and b/t values cmn- 
puted by subroutines SS and SS2 for the compression stress levci stored 
in location 51, variable SFC. These nine locations are referenced by 
SS and SS2 as array SA variables, locations 1 through 9. Calling sub- 
routines reference these locations in terms of array TDC locations. 

58 

39 

40 

41 

42 

43 

44 

45 

46 

£ ., material strain, variable SA(1), in./in. 

(1LJ., tangent modulus, variable SA(2), psi. 

(LjO ., secant modulus, variable SA(7,), psi. 
1 1/2 

(L  )., reduced modulus of form (I:T IiQ)  , currently not used, 

variable SA(4), psi. 
(L .7J., reduced modulus of form !;„, currently not used, vari- 

able SAfSJ, psi. 
(ERr,)., reduced modulus of form Er, currently not used, vari- 

able SA(6), psi. 
(L ,-,)., reduced modulus of form 1:^ fo.SS + 0.17 (Ep/L-l , cur- 

rently not used, variable SA(7), psi. 
edu 

1/2 

(L   )., reduced modulus of form Lc 0.5 + 0.5 [0.25 + 0.75 

(Ep/Eo)*]   I for plate buckling of skins and webs, variable 

SAf8), psi. 
(b/tj., allowable plate buckling b/t for infinitely long plates, 

simply supported at edges (buckling coefficient ■ 4.0), vari- 
able SA(9). 

(f )        , maximum compression stress level for upper 
c max upr cov'        ' rt 

cover design, initially set up by CNSTC and revised by CNSTR, 
psi. 
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TABLE 224. TDC ARRAY, OVERLAYS (9,0) AND (10,0) (GONT) 

Array 
Location 

47 

48 

49 

50 

Description 

X., variable CXI computed by subroutine CG3P. For evaluation 

code IK = 1.0, X-value at minimum y determined from parabolic 
equation fit, y = f(x), for three specified points; or for 
code IK - ?.0, value of X at Y - 1.0. Subroutine B0TC uses 
this location for storage of f ., variable SFC, current 
analysis value of stress, psi. 

4f .., f ,75.0, proportional limit stress/5.0, calculated and 

used by CNSTC to compute stress values in locations 1, 2, 3, 
and 4, psi. Subsequently changed to ratio [(O  / 

A(f  )  1      by CNSTC and CNSTR. Used by CNSTR for esti- c^maxj upr cov 

mation of maximum fc value in TDC(55), which represents cutoff 

compression stress for P/A design, one of the limiting values 
used to determine starting fc values in stress level search 

loop of subroutine SFSQL 
4f 2» Cf  " f iV^.O, difference between yield and propor- 

tional limit stresses divided by 7.0, calculated and used by 
CNSTC to compute stress values in locations 6 through 11, psi. 
Subsequently changed to (f J        , by CNSTC and CNSTR, n   '   6    ^ Vrnax upr cov* ' * 
maximum tension stress level for upper cover design, psi. 

€r  , larger of 4f -/25.0 or 50, stress level interval used in 

stress level searches, psi. 

Locations 51 through 54 contain stress-strain information for use by subrou- 
tines SS and SS2. SS and SS2 use location 51 as the storage location 
for variable SFC, evaluation stress value. Locations 52, 53, and 54 
contain equation constants for the stress-strain curve to be evaluated 
by SS and SS2. These constants are created by CNSTC from array DMTLB, 
locations 3, 4, and 5. Subroutine SS and SS2 reference locations 52, 
53, and 54 as array SD variables, locations SD(1), SD(2), and SD(3). 
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TABLE 224. TDC ARRAY, OVERLAYS (9,0) AND (10,0) (GONT) 

Array 
Location Description 

51 

52 

55 

54 

55 

56 

58 

59 

60 

61 

62 

(f )., evaluation stress for subroutines SS and SS2, variable v c i' 
SFC, psi, 

(a), coefficient (a) for stress-strain curve equation, variable 

SD(1). 
(b), coefficient (b) for stress-strain curve equation, variable 
SD(2). 

E, elastic modulus for stress-strain curve equation, variable 
SI)(3), psi. 

(f )      , maximum compression stress level for upper cover design, 

(P/A) allowable, larger of input compression stress cutoff 
value or (P/A) due to required t        for upper cover tension comp 1 upr r^ 
load requirement, set up initially by CNSTC, revised by CNSTR 
for use by SliCTD and SI-SCH, psi. 

(b/t)-        , allowable plate buckling b/t for conpression stress 

in location 55. 
ft b/t ) , .   , constant  for skin buckling equation,    { KTT / 

12 (l-/Oj |      , set up by CNSTC, where K = 4.0. 

[-, 1/2 
K     /K . . , factor for stringer web allowable 

b/t, applied to allowable skin b/t, K       = 0.426 for integral 

I-stringers, 4.0 for riveted and integral Z-stringers, K 

= 4.0, calculated by CNSTC. 
skin 

K  , buckling coefficient for stringer web, 0.426 for integral 

I-stringers, 4.0 for riveted and integral Z-stringers. 
ff )   1     , maximum tension stress level for lower cover, 

t max Iwr cov' ' 
(P/A) design, initially set up by CNSTC and revised by CNSTR, 
psi. 

(f ) r , maximum shear stress for cover design, set up by CNSTC 
s max 
but not used, psi. 

(K ) .. , coefficient for allowable local instability compression 

stress on corrugated rib web, 0.40, input value from D(40l), 
set up by CNSTC for use by STRIB and SRRIB. 
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TABLE 224.    TDC ARRAY, OVERLAYS (9,0) AND (10,0)   (COOT) 

Array 
Location Description 

63 

64 

65 

66 

67 

(K ) .. , coefficient for allowable general instability compres- 

sion stress on corrugated rib web, 1.425, input value from 
D(402), set up by CNSTC for use by STRIB. 

(K.. , j  » variable TKKMN, minimum ratio of skin gage to cover v tsk mm * * * 
t-bar, initially set up by CNSTC from input value of D(365), or 
if 0.0, from D(67). Value changed for every analysis control 
station if integer code word ICD, ND(49), has a value other 
than +1, (K J. values moved from D(721) - D(731) if input as 

positive values. Code word ICD set up by CNSTC from value of 
input variable C0NTC, D(367), ICD = 1 for C0NTC ■ (0.0) or (-), 
+2 for C0NTC ■ positive nonzero value. 

(X. ,)  , variable TKKMX, maximum ratio of skin gage to cover v tsk max' ' 0 6 

t-bar, initially set up by CNSTC from input value of D(366), 
or if 0.0, from D(68).   Value changed by CNSTR as explained 
previously, for CK^)^. 

r 21 
K.:/(l -  fJ  )    pn» material constant of stability equation used 

for front spar web analysis, where Kp is factor applied to 

conpression cover E to obtain front spar material E. ((Kp)F_ 

is stored in TWr(180)). 
2l 

Kp/(1-//  „„, material constant for stability equation used 

for rear spar web analysis, where Kp is factor applied to com- 

pression cover E to obtain rear spar material E. ((Kp)™? is 

stored in Wr(181)). 

Locations 68 through 80 contain torque-box design information for the current 
analysis control station. This data set, except for location 68, is 
set up by CNSTR. Subroutine SECTD confutes the value of N0S  in 

location 68. 
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TABU- 224. TDC ARRAY, OVERLAYS (9,0) AND (10,0) (CONT) 

Array 
Location 

68 

69 

70 

71 

72 

73 
74 

75 

76 

77 
78 
79 
80 

Description 

N0S  , maximum number of intermediate spars or stringers to be 

used in analysis, value computed on the basis of type of analy- 
sis option selected. This value is used as the starting value 
for the basic search loop for number of spanwise supporting 
elements for multispar design or number of skin stiffening ele- 
ments for multirib design prograimed in SECTD. 

DF<,, front spar mold line depth, in. 

D_c, rear spar mold line depth, in. 

-Ny, cover axial load for down-bending condition, lb/in, ult. 

+NX, cover axial load for up-bending condition, lb/in. ult. 

D', effective torque-box depth for axial load calculations, in. 
&!_, section torsional stiffness required to prevent surface 

v 2 
flutter, lb-in. 

FS' shear load on front spar, lb ult. 

If, shear load on rear spar, lb ult. 

W, structural width of torque-box, in. 
D, average torque-box depth, in. 
+V, design shear load, up-bending condition, lb ult. 
+M, design bending moment, up-bending condition, in,-lb ult. 

Locations 81 through 120 initially contain design data resulting from the 
torque-box synthesis analysis for strength requirements. This data set 
is set up by SHCTD from TSC(1 - 40) or TSC(81 - 120), depending upon 
the N0S value selected as the optimum point. The data blocks stored in 
ISC (4) - TSC (38) and TSC (84) - TSC(118) were originally calculated by 
the synthesis routines and stored in locations TSC (381) - TSC(415) for 
each point evaluated under control of subroutines SFSCH and TSCH. 
(Refer to Table 225,) 

Contents of locations 87, 103, 105, 107, 109 - 113, and 116 - 120 are 
subsequently changed by SECTD, Changes are made as required for 
(1) tension cover design, (2) flutter stiffness requirements, (3) ver- 
tical tail analysis where tension cover requirements are set equal to 
the compression cover requirements, and (4) data set arrangement for 
output print by subroutine PRTB, 
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TABLE 224. TDC ARRAY, OVERLAYS (9,0) AND (10,0) (GONT) 

Array 
Location Description 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

),  »in. 'spar cap Iwr 

N0S, number of stringers or intermediate spars, same as TSC(l), 
originally calculated by SFSCH. 

b, stringer or intermediate spar spacing, same as TSC(2), 
originally calculated by SFSCH, in. 

(f )  , maximum compression stress used in stress level search, c max 
same as TSC(3), originally calculated by SFSCH, psi, 

(f )  , design compression stress level, same as TSC(381), psi. 

A  , compression cover area for each stringer or spar bay, 

same as TSC(382), sq in./stringer or sq in./spar, 
Tt  . total material equivalent gage, same as TSC(383), in. 

t  , lower cover t, originally 0.0 from TSC(384), revised by 

SECTD during tension cover analysis or set to value in TOC(88) 
if vertical tail, (t , . + t  , _ _ v skin  str/« 

t  , upper cover t, same as TSC(385), in. 

Lt  .. , rib or spar t, same as TSC(386), in. 

(t .  ,. )  , same as TSC(387), in. jnisc skin upr*        v  " 
(tatt)upr, same as TSC(388), in. 

^misc^ib» same as TSCC389)» in- 
(t •  v )  -u       » same as TSC(390), in. v misc skin^nb upr*        *■ J* 
(A . ) .   , same as TSC(391), sq. in. v str mm upr J»   ^ 

^stPupr» same as TSCf392)» S(i in- 

^stPupr' same as T^'C393). in- 

^stPupr' samB as TSCC3^), in. 

^str^pr' same as TSC(395)» in- 
(f )  , same as TSC(396), in. u upr*        v  y * 
L .., same as TSC(397), in. 

(IstIJupr, same as TSC(398), in.
4/in. 

^stPupr' same as TSC(399)» in- 
CVsk upr' same as TSCC402), psi. 
(ET)upr, same as TSC(401), psi. 
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TABLE 224. TDC ARRAY, OVERLAYS (9,0) AND 10,0J (GONTT) 

Array 
Location Description 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

Cb/t)strupr' Same asTSCC410)- 
Cb/t)h cr vpj.,  same as TSC(403). 

(t ) .,, same as TSC(408), in. 

L .,/L . , same as TSC(405). 
rib min' v  / 

(b/t) ..    , same as TSC(409). 

(b/t) k- i » calculated by SECTD. 

(f )  , tension stress for lower cover, calculated by SECID, 

psi. 
(t , . )1 , lower cover skin gage, calculated by SECID, in. 

(£t     ), , lower cover t, calculated by SECTD, in. v  cov .rfr * '    * 
(t , . )  , upper cover skin gage, same as TSC(411), in. 

^sküPupr' same ^ TSCf412)» s* **. 
(/it , . j^   , incremental upper cover skin gage for flutter 

design, calculated by SECTD during flutter analysis pass, in. 
(4t,. )VT; , » incremental lower cover skin gage for flutter 

design, calculated by SECTO during flutter analysis pass, in. 
(4t  )Vp   , incremented upper cover stringer t for flutter 

design, calculated by SECTD during flutter analysis pass, in. 
(4t tr)Vp ^_» incremented lower cover stringer t for flutter 

design, calculated by SECTD during_flutter analysis pass, in. 
(4t vJyp» incremental rib or spar t for flutter design, cal- 

culated by SECTD during flutter analysis pass, in. 

Locations 121 through 160 contain TDC(81) - TDC(120) data for analysis sta- 
tion i-1, saved by subroutine WTCAL. 

121 - 160 TDC(81) - TDC(120) data set for previous analysis station. 

Locations 161 through 174 contain lower cover (tension design) data calcu- 
lated by CNSTC, CNSTR, or SECTD. 
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TABLE 224. TDC ARRAY, OVERLAYS (9,0) AND (10,0) (GONT) 

Array 
LocatiOi. Description 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

ICp.., ratio of down-bending Ny to upbending N^, calculated by 

CNSTR. 
(fj   ,    , maximum allowable compression stress level for v c-'max Iwr cav* * 
lower cover design; calculated initially by CNSTC and revised 
by CNSTR, psi. 

Ej , elastic modulus for lower cover, calculated by CNSTC, psi. 

p.    , density of lower cover material, calculated by CNSTC, 

lb/in3, 
eff. , factor for lower cover compression analysis, calculated 

by CNSTC based on cover construction typ< - 
(fc)1 , lower cover compression stress, calculated by SECTD, 

psi. 
a,   , optimun stringer web factor for lower cover stringer com- 

pression analysis, calculated by SGCTT». 
a t , optimun stringer gage faci.or for J wer cover stringer com- 

pression analysis, calculated by SECTD. Changed to (f.) 

(same as TSC(404)) by SECTD for output print, in. 
01   ,  optimum stringer factor for lower cover compression analy- 

sis, calculated by SECTD. Changed to (t .   v- )i  (similar 

to TDC (901)) by SECTO, in. 
ß  ,  optimum stringer factor for lower cover compression analy- 

sis, calculated by SECTD. Changed to (t  ).  (similar to 

TDC(91)) by SECTD, in. 
y   , optimum stringer factor for lower cover compression analy- 

sis, calculated by SECTD. Changed to (t .   ,.).., 

_(simi]aT to TDC (93)) b^ SECTD, in. 
ft  ).. . lower cover t required for compression, calculated 

by SECTD, in. 
(A  )1 , lower cover stringer or spar cap area for each 

stringer or spar bay, calculated by SECTD, sq in. 
(b  )iwr» stringer or spar spacing for lower cover design, set 

to value in TDC(82) by SECTD, in. 
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TABLE 224. TDC ARRAY, OVERLAYS (9,0) AND (10,0) (CONT) 

Array 
Location Description 

Locations 175 through 192 contain front spar and rear spar data calculated 
by SECTD. 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

(4 t )._ __, incremental front spar web gage for flutter design, 

in. 

(4t ).„ „„, incremental rear spar web gage for flutter design, 
w Vr Ko 

in. 
(4AVp)pC,, incremental area of front spar web for flutter design, 

sq in. 
(^A-,)--, incremental area of re^r spar web for flutter design, 

sq in. 
rAp„, cross-sectional area of front spar caps plus web for 

strength design, sq in. 
(t )„_., front spar web gage for strength design, in. 
w Jro 

(A  )_c, total area of upper and lower front spar caps, sq in. 

bp_, stiffener spacing for front spar web, in. 

(f )_„, shear stress on front spar web, psi. 

(f  ) _, allowable shear stability stress for front spar web, 

psi. 
(4AVp)p<,, same as location 177, sq in, 

XA--, cross-sectional area of rear spar caps plus web for 

strength design, sq in. 
(t )„„, rear spar web gage for strength design, in. 

(A  )DC, total ar^a of upper and lower rear spar caps, sq in. cap Ko 
bR{,, stiffener spacing for rear spar web, in, 

(f )__, shear stress on rear spar web, psi. 
S Ko 

(f  ) , allowable shear stability stress for rear spar web, 

psi. 
(^A^p-, same as location 178, sq in. 
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TABLE 224.   TDC ARRAY, OVERLAYS (9,0) AND (10,0)   (OONCL) 

Array 
Location Description 

Locations 193 through 200 contain general analysis control data created by 
CNSTR, SECTD, and SFSCH during the analysis for each control station. 

193 

194 

195 

196 

197 

198 

199 

200 

(f ) , stress level based on minimum skin gage and mini- c^min geom' _ 6 & 

mum (tsicin)/t ratio, computed by SECTD, psi. 

(A     )  .  , minimum stringer in cap area, calculated by SECTD 

and TSCH, sq in. 
(f )      , P/A cutoff stress for compression design, calculated by 

SECTD, sq in. 
(f ),  ,    , maximum allowable compression stress level for skin 

stability with t . .    = (K , .  )       t and minimum stringer or ' skin      v skurmax & 

spar cap area, determined by SFSCH from subroutine B0T analysis 
with B0T analysis code word IK set to 2, psi. 

IC-.., input value of item in location 161 to be used as lower 

limit value for ratio by CNSTR.    Initialized by CNSTR from 
input variable CKNXL, D(392), and changed by CNSTR to input 
option values for stations 1-11 from D(831) - D(841), input 
array DKNXL, if the value of data processing code word 
ICD = 2; i.e., D(367), input variable Q3NTC, is specified 
as +1.0 or +2.0. 

N0S .  , minimum number of stringers or spars for the current 

control station, calculated by SECTD from input data and local 
width. 

(N0S) bmax' integer member of stringer or spars at the current 

control station assuming specified value of b     , calculated 

and used by SECTD to determine design value of N0S .   . 7 v mm 
(N0S).        , design value for N0S at current control station if 

input option for stations 1 - 11 is selected and data are 
input in D(776) - D(786), input array DCN0S.    Set up by CNSTR 
only if data processing code word ICD = 2 (D(376) ■ +1.0 or 
+2.0) and array DCN0S contains input values.    If no inputs, 
CNSTR sets value to 0.0 to conform to SECTD confutation logic 
requirements. 
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TABLE 225.    TSC ARRAY 

General information for array TSC: 
Blank ccmmon reference location ■ T(1541) 
Array size ■ 420 cells 
Array TSC is used by the metallic structure synthesis routines of 

overlay (10, 0) for storage and retrieval of torque-box 
design data computed during optimization analysis for each 
analysis station.   Computed data are stored in one of four 
array blocks, each block associated with a specific level of 
the synthesis/optimization operations. 

The first block, locations 1 through 120, is used during the 
first optimization search level for number of stringer or 
spar elements.    These operations are controlled by subroutine 
SECTD.     Two analysis passes are made by SECTD; first, opti- 
mization for strength-only requirements, and second, a 
strength plus flutter stiffness analysis, if required. 
Torque-box design data sets resulting fron both analysis 
passes are saved for later use by the primary control sub- 
routine CNSTR and subroutine WTCAL. 

The second block is used to save data resulting from the 
second search level operations for optimum design stress. 
Subroutine SFSCH uses this block for storage of four 35-cell 
data sets in locations 121 through 260. 

The third block, locations 261 through 380, contains four 
30-cell data sets created during the third search level 
operations for optimum design thickness of the compression 
cover.   Subroutine TSCH controls the skin gage analysis, 
using analysis results of subroutine STBAR that are stored 
in the fourth block, locations 381 through 420.    This fourth 
block contains detail design data for the current analysis 
point identified by the parameters b^, (fc)i, and (ts^in)!- 

Subroutines SFSCH, TSCH, and STBAR use print subroutine 
PRTBK for output print of selected values from array TSC. 
Tliese printing operations are governed by input controls in 
DC575) - D(578).   The code value in D(578) identifies the 
iteration pass during which printed output is desired - 0.0 
for no print, and value of 1, 2, 3, or 4 for print.    The 
positive code value should be equal to or less than the 
value specified in D(369), input data variable DWN0. 
(NOTE:    Iteration passes are made in descending order 
of the DWN0 value, with 1.0 denoting the last pass. 
Internally, this code is identified as integer variable 
N0DW, ND(56).) 
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TABLE 225. TSC ARRAY (OONT) 

D(575), D(576), and Df577) identify the analysis station for 
which data are to be printed; 0.0 meaning no print, and values 
of 1.0 through 31.0 for the station - 1.0 for the tip station, 
and 11.0 for the root station. 

Array 
Location Description 

Locations 1 through 120 contain three sets of compression cover design data 
computed for first-level search parameter values of N0S, number of 
stringer or intermediate spar elements at the current torque-box anal- 
ysis station.  These 40-cell data sets are created under control of 
subroutine SECTD from results of the second- and third-level searches 
progranmed in subroutines SFSCH and TSCH. The first set, locations 1 
through 40, consists of data computed for N0S., the current search 

parameter value specified to subroutine SFSCH during the two analysis 
passes of subroutine SECTD; first the strength-only analysis pass, and 
second, if required, strength analysis pass with conpression cover 
skin constrained to required thicknesc for flutter. Locations 4 
through 38 contain data identical to those in locations 381 through 
415, the TSC array locations used by second- and third-level routines 
for storage of data computed for design stress levels, f , and skin 

thickness, t 
skin' 

The second set is created from first set data result- 

ing from the strength/flutter analysis pass. The third set is used 
during the strength-only pass for storage of data computed for N0S. .. 

2 

3 

N0S., number of stringers or intermediate spars, current search 

parameter value, 
b., stringer or spar spacing, [w/(N0S.+l)J, in. 

(f )      , v c^max maximum compression stress level, limiting value for 

stress level search by SFSCH.    Initially, the smaller of the 
compression cutoff stress and the P/A stress at minimum 
geometry.   Value subsequently reduced by SFSCH as required to 
limiting stress levels dictated by conditions for skin stabil- 
ity and distribution of available material to satisfy skin/ 
stringer geometry constraints. 

Cf )    ., value selected by SFSCH as the optimum design stress 

level for N^S., same as TSC(381), psi. 
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TABLE 225.    TSC ARRAY (COWT) 

Array 
Location Description 

A     , compression cover area for each stringer or spar bay, 

t       ' b., same as TSC(382), sq in./stringer or sq in./spar. 

Lt      , total material equivalent gage, same as TSC(383), in. 6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

t, , lower cover t, set to 0.0 for compression cover search, 

_ same as TSC(384^ in. 
t  , upper cover t, same as TSC(385), in. 
HE. _ 

Zt  ., , rib or spar t, same as TSC(386), in. 

(t .   . . )   spanwise skin pad t, same as TSC(387), in. 

(t tt) t  , spanwise cover attacliment t, same as TSC(388), in. 

(t . ) .. , rib miscellaneous material t, same as TSC(389), in. 

(t .  -k" ^ h* c'10rt*wise skin pad t, same as TSC(390), in. 

(A  ) . , minimum stringer or cap area, same as TSC(391), sq in. 

A  , stringer or cap area, same as TSC(392), sq in. 

t  , stringer or cap t, same as TSC(393), in. 

t  , stringer or cap gage, same as TSC(394), in. 

h  , stringer or cap web width, same as TSC(395), in. 

f , riveting flange width, same as TSC(396), in. 

L .. , rib or spar spacing, same as TSC(397), in. 

I  , area moment of inertia for column, same as TSC(398), 
4 /• in. /in. 

p      ,  radius of gyration of stringer column, same as TSC(399), 

in. 
€        strain for (f )  , same as TSC(400), psi. 

ET, tangent modulus for (f )  , same as TSC(401), psi. 

(ED) ,. , effective modulus of skin plate for (f )  , same as 
K sKin c opt 
TSC(402), psi. 

(b/t)h cr, allowable crippling b/t for stringer web, same as 

TSC(403), psi. 
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TABLE 225. TSC ARRAY (CONT) 

Array 
Location 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 - 80 

Description 

81 - 120 

f. , outstanding stringer flange width, same as TSC(404), in. 

L ,,/L . , ratio of allowable to minimum rib spacing, same as rib   mm 
__ TSC (405). 
Y  , cover centroid, same as TSC(406), in. 

Cb/t)£ cr, allowable crippling b/t for stringer flange, same as 

TSCC407), in. 
(t) ., , rib or spar web gage, same as TSC(408), in. 

(b/t) . . , allowable b/t for skin, same as TSC(409). 

(b/t)  , allowable b/t for stringer web, same as TSC(410). 

t . . , skin gage, same as TSC(411), in. 

A , . , area of skin for stringer column, same as TSC(412), sq in. 

(At . .  )._  , incremental upper cover miscellaneous skin _ misc skur VF upr' ^ 
t  for flutter design, calculated by SECTD during flutter anal- 
ysis pass, in. 

(A t ..)._ _ , incremental cover attachment t for flutter design, att VF str 6 

calculated by SECTD during flutter analysis pass, in. 
(4 t .  i • ),^ , * incremental lower cover miscellaneous ■ v  mis£ skin VF Iwr* 
skin t for flutter design, calculated by SECTD during flutter 
analysis pass, in. 

(.At_.    )._ .. , incremental rib miscellaneous material t for v  misc VF rib 
flutter design, calculated by SECTD during flutter analysis 
pass, in. 

Not used. 

TSC(l-40) data set for N0S. , during flutter analysis pass N0S 

search by SECTD. Set to strength pass data set if flutter 
analysis is required, but increase in compression skin gage is 
not necessary for compression skin. 

TSC(l-40) data set for N0S. . during strength analysis N0S search 

by SECTD. 
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TABLE 225. TSC ARRAY (GONT) 

Array 
Location Description 

Locations 121 through 260 contain four 35-cell data sets, similar to the items 
in locations 381 through 416, saved by subroutine SFSCH during the 
second-level search for optimum stress level. Data sets saved are for 
the last three valid stress level points stored in locations 121 through 
155, 156 through 190, and 191 through 225. These data sets are com- 
patible with the search point stress levels stored in array TSS, loca- 
tions 10, 11, and 12, and are located by the value of the storage index 
value for LF1 for f , LF2 for f , and LF3 for f .. The data set in 

locations 226 through 260 contains the values for the first optimum 
^oint computed by SFSCH. This set is transferred to SECTD if the total 
t is less than that for the second optimum point. 

121 
156 
191 
226 

155 
190 
225 
260 

TSC (381) - TSC(416) data set 1 for stress level search. 
TSC(381) - TSC(416) data set 2 for stress level search. 
TSC(381) - TSC(416) data set 3 for stress level search. 
TSC(381) - TSC(416) data set for first optimum stress level, 

Locations 261 through 380 contain four 30-cell data sets, similar to the items 
in locations 383 through 412, saved by subroutine TSCH during the third- 
level optimum skin gage search for specified stress levels. These data 
sets are used in the same manner as the data sets in locations 121 
through 260. Storage location index values in LT1, LT2, and LT3 are 
used to identify data set locations for the three skin gage search 
point values in array TSS, locations 4, 5, and 6. The fourth data set, 
locations 351 through 380, contains data for the first optimun skin 
gage point. 

261 - 
291 - 
7>21 - 
351 - 

290 
320 
350 
380 

TSC(383) - TSC(412) data set 1 for skin gage search. 
TSC(383) - TSC(412) data set 2 for skin gage search. 
TSC(383) - TSC(412) data set 3 for skin gage search. 
TSC(383) - TSC(412) data set for first optimum skin gage. 

locations 381 through 420 contain design data computed for the current anal 
;ntified by the three search parameter val 

stored in TSC(l), TSC(381), and TSC(411). 

ysis point identified by the three search parameter values N0S.,  (f )., 

^ (Wi' 
381 (f )., stress level for current analysis point, value selected by 

c i 

subroutine SFSCH for use by subroutine TSCH for third-level skin 
thickness search and determination of optimum stringer geometry, 
psi. 
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TABU: 225. TSC ARRAY (CONT) 

Array 
Location Description 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

A., compression cover area for each stringer or spar bay, 

b. • t., calculated by TSCH, sq in./stringer or sq in./spar. 

£t., to^ul material equivalent gage used for optimum search, 

defined as the sum of equivalent material gage required for 
covers, supports, and fabrication (attachment and miscellane- 
ous), calculated by STBAR as the sum of the t-bars stored in 

__ locations 384 through 390, in. 
t. , tension cover t, set to 0.0 for compression cover analysis, 

in. _ 
t., compression cover t, [N /(f ).j, computed by TSCH, in. 

Zt  .. , equivalent material gage of cover support structures, 

intermediate ribs for multirib designs (MR), intermediate spars 
for multispar designs (MS) and honeycomb core for fulldepth 
honeycomb sandwich designs (FDH), calculated by subroutine 

JSTRIB, in. 
(t .   .. )  , equivalent material gage of skin pads along 

spanwise attachment linei, for MR, riveted stringer, and MS, plus 
core for MS, honeycomb panels, or stringer fillets for MR 

_integral stringers and 0.0 for FDH, calculated by STBAR, in. 
(t «.♦.) «. » equivalent material gage of cover attachments for 
att str 
spanwise elements, stringer-to-skin for MR (0.0 for integral 
stringers), spar-to-skin for MS and 0.0 for FDH, calculated by 

_STBAR, in. 
(t . ) L» equivalent material gage of miscellaneous items for 

supporting structures for MR and MS, 0.0 for FDH, calculated by 
_STRIB, in. 
(t .   v- ^ h' equiv3*611* material gage of skin pads along 

chordwise ribs for MR, 0.0 for MS and FDH, cover panel bond for 
MS honeycomb panel, calculated by STRIB, in. 

(A  ) . , minimum stringer or spar cap area for current analysis 

point, calculated by STRG0, in. 
A  , stringer or inteimediate cap area for current analysis 

_ point, calculated by STBAR, in. 
t  , equivalent material gage for A  , calculated by STBAR, in. 
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TABLE 225. TSC ARRAY ((»NT) 

Array 
Local ion Description 

394 

395 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

t  , web and flange gage for A  , calculated by STRG, in. 

h  , stringer height or cap width for A  , calculated by STRG, 

in. 
f , riveting flange width for MR, riveted stringers, 0.0 for MR 

integral stringers, cap flanf" for MS, calculated by STRG, in. 
L .., rib spacing for MR, spar spacing for MS, 1.0 for FUH, 

calculated by STRIL, in. 
I , , area moment of inertia for stringer- or cap-plus-skin 
str 
column, calculated by STRIL, in. /in. 

A t » radius of gyration for stringer- or cap-plus-skin column, 

calculated by STRIL, in. 
€   , , strain of cover material for (f )., calculated by TSCH, in. 

tip tangent modulus for (f )., calculated by TSCH, psi. 

(1: J , , effective modulus of skin plate for (f )., calculated by 
K SK C 1 

TSCH, psi. 
(f  ) -u» critical compression stress for rib or spar web 

column, calculated by STRI3, psi; changed by STBAR to (b/tjh cr, 

allowable crippling b/t for stringer web. 
(IL) L. effective modulus for rib or intermediate spar web, 

calculated by STRIB, psi; changed by STBAR to f,, outstanding 

flange width for riveted or integral Z-stringers for MR, and 
f for MS, in. 

L .,/L . , ratio of allowable rib or spar spacing to minimum, 

_ calculated by STBAR, in. 
Y  , centroid of cover material, distance from outer surface of 
cov 
skin, moved from location 413 by STBAR, in, 

R    , radius of corrugation for rib webs, calculated by STRIB, 
corrug & ' 
in; changed by STBAR to Cb/t)f cr, allowable crippling b/t for 

stringer flanges. 
: ) .. , wit) 
w'nb 
STRIB, in. 

(t ) .. , with gage for intermediate ribs or spars, calculated by 
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TABLE 225. TSC ARRAY (CONCL) 

Array 
Location 

409 

410 

411 

412 

413 

414 - 420 

Description 

(b/t) ,. , allowable b/t for skin, calculated by TSCH. 

(b/t)  , allowable b/t for stringer web, calculated by TSCH. 

(t ,)., skin gage for current analysis point, created by STBAR 

fron subroutine argument, in. 
(A . . )., area of skin plate for each stringer or spar bay, 

__ calculated by STRG, sq in. 
Y  , cover centroid, same as location 406, calculated by STRIL, 
cov' * 
in. 

Storage cells for intermediate calculations by STBAR, STRIL, 
STRIB, and B0T. 
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TABLE 226.    TSEC ARRAY 

General information for array TSEC: 
Blank common reference location = CD(15()1) 
Array size = 300 cells 
Array TSEC contains torque-box design data and constants used by 

the structural synthesis and weight analysis routines of 
overlays  (9,0) and (10,0) for metallic designs and overlay 
(18,0)  for advanced composite designs.    Data stored in this 
array are initially created by overlay (16,0J routines. 
Additional constants are created and saved by the synthesis 
overlays \n this array. 

Subroutine U'DDATA, overlay  (16,0), prints the contents of 
array TSEC as part of the (D array output under control of 
IP(23), case control card 1, column 23. 

Description 

ocations 1  through 220 are arranged into 22 11-cell data sets for storage 
of current values for design parameters or output results.    All of 
these data sets contain parameter values for the 11 structural analysis 
control stations, stored in sequential order from tip to root.    Geom- 
ct7-y parameters are created by subroutine WDDATA in overlay (16,0) and 
are not changed.    Values for all other parameters are created first in 
overlay (16,0) and subsequently changed by the .inalysis routines for 
metallic or advanced composite designs. 

1  -   11 

12 - 22 

13 -  33 

(+M .)..   ., subarray ULTPM, ultimate design bending moment 

for tqi-bending design condition, computed by subroutines Vl^ADl, 
VL0M), and AVL0AD,   in.-lb. 

(+V.).,  ,, subarray ULTPV, ultimate design shear for up-bending 

design condition,   lb. 

C+Vpo),,  ,, subarray UVTS,  ultimate design shear for front spar 

web design, up-bending design condition, lb. 
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TABIü 226, TSEC ARRAY (Cm) 

Array 
Ix)cat ion 

34 - 44 

45 - 55 

56 

67 

66 

77 

78 - 88 

89 - 99 

100 

111 

110 

121 

122 - 132 

133 - 143 

144 - 154 

155 - 16S 

166 - 176 

Description 

(rWii-r 

(+VDCJ        , subarray UVRS, ultimate design shear for rear spar 
Ko   11- 1 

web design, up-bending design condition, lb. 

Ov'        .Jn  ,. structural width of torque-box, distance between struct 11-1' M 

the front and rear spar planes along the structural chord of 
each analysis control station, created by WDDATA, in. 

(D     }  .  ., average depth of torque-box, created by WDDATA,  in. 

CGJV )..   ., subarray CJR,  required section stiffness for flutter 

design, calculated by subroutine (iJG\L, lb-in. 

,  front spar depth, distance between upper and lower 

mold lines, created by WDIWTA, in. 

(Dpj.)..  ., rear spar depth, distance between ipper and lower 

mold lines, created by WDÜ\TA, in. 

Not used. 

(-V.).,  ,, subarray ULINV, ultimate design shear for down-bending 

design condition,  lb. 

(-M Jii   i» subarray ULTNM, ultimate design bending moment fur 

down-bending design condition, in.-lb. 

(Y )       ,,  ,, subarray YBUI, assumed centroid for imper cover, o upr 11-1 ' ' ^r 

used for calculations of design N^ for current analysis pass, 

initially calculated by subroutine YBSET and recomputed by sub- 
routine DWYBA at the conclusion of each analysis pass, distance 
from outer mold line of upper cover,  in. 

(+M .)..   ., subarray ULTPT, ultimate design torsional moment for 

ip-bending design condition, in.-lb. 

(-MJ..  ,, subarray ULTNT, ultimate design torsional moment for 

down-bending design condition, in.-lb. 

(YJ,,  ,» subarray YSTRC, structural analysis control station 

coordinates along the structural reference line, created by 
WDDATA, in. 
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TABLE 226.    TSHC ARRAY    (COtfTJ 

Array 
liOcation     ' Description 

187 Not used. 

188 -  198'  (Y ) i      ni' subarray YBLI, assumed centroid for lower cover, 

| similar to locations 133 -  143, in. 

199 

210 

209 

220 

Not used. 

Not used. 

Locations 221 through 400 arc used for storage of analysis constants required 
for metallic structural synthesis and weight analysis of both metallic 
and advanced conposite structures. Subroutines CNSTR, SECTD, SFSQ1, and 
TSOl, overlay (10,0), and subroutine ACNSTR, overlay (18,0), create the 
information stored in these locations. 

221 ^Ch/nf st:rin8cr flange buckling coefficient factor,  (K-/K , .  ) 

used for confuting allowable flange b/t for metallic flanged 
stringers as a function of skin b/t values,  initially calculated 
by OJSTC.    TSCH revises this initial value at stress levels 

1/2 
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TABLli 226.    TSEC ARKAY    (COOT) 

Array 
Location Description 

222 

223 

224 

225 

226 

227 

228 

229 

where plate members are critical for crippling. TSQl saves the 
initial value in location 255 for reset operations on exit back 
to SFSOl. 

Nf., constant to indicate existence of outstanding stringer 

flange, 0.0 for integral 1-stringers, 1.0 for integral and riveted 
Z-stringers, created by CNSTC from input stringer-type code in 
D(361), input data variable STRFN. 

N- ,  riveting flange indicator similar to Nfl, except value set 

to 0.0 for integral Z-stringers. 

CKJ      , stringer length constant, initially computed by CNSTC 

as (1 + Nfl K^^p  for multirib designs  (MR),   (1 + f
min/

h
min^ 

for multispar designs (MS), and 1.0 for fulldepth honeycomb 
sandwich designs  (FEH).    Revised by TSQl when K,. , .., is changed. 
Initial value saved in location 256. 

(A.      )     , cross-sectional area of honeycomb panel inserts at 

upper cover to substructure attachment lines, calculated by QiSi'C 
and ACNSTR from upper cover core thickness and input effective 
insert width, 0.0 for MR, MS plate, and FEH designs, sq in. 

(t.      )     , upper cover insert t for load reaction, calculated by 
l. I IJ   \r        XAlJ M. 

SFSCH based on current spar spacing value, in. 

^core^upr» equivalent t for upper cover core for MS honeycomb 
panel, calculated by CNSTC as tcore • Pcore/p o» an^ equivalent _t for 
1-inch core depth for FDH for calculation of equivalent core t at 
any station, calculated by CNSTC as Pcore/Po» 0-0 for m ^d W 
plates, in. 

t,     ,, equivalent t for facesheet-to-core bonding material for 

two facesheets, calculated by CNSTC as p.     ,/p    for MS honevco-nb 
' bond Ko 

panel and FEU, 0.0 for MR and MS plates, in. 

Ii< leycomb panel insert area for lower cover, similar 

m location 225, sq in. to (A inst 
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TABLE 226.    TSEC ARRAY    (CONT) 

Array 
Location Description 

27,0 

251 

232 

234 

135 

236 

237 

238 

239 

240 

241 

ft.     J.     , equivalent t for (A.       ),     ,  in. 
inst Iwr     M inst Iwr 

(t        ),     , equivalent t for lower cover core, similar to 
core Iwr     M 

(t        )        in location 227, 0.0 for FDH, in. 
core upr 

(Kr) tr» equivalent stringer or cap t factor for load reaction 

calculations for MR and MS, calculated by SFSCH as 
[N0S/(N0S + 1.01], and 1.0 for FDH. 

(.X:)    u» equivalent  intermediate rib or spar T factor, t rib      ^ • ' 
calculated by SFSCH as  1.0 for MR,   [N0S/(N^S + 1.0JJ  for MS, and 
1.0 for FDH. 

(f )        , save location for initial value of TDC (54) 
c max upr cov 

variable, created by CNSTC, psi. 

ffj   ,    , save location for initial value of TDCC60) 
t max Iwr cov 

variable, created by CNSTC, psi. 

(fj        , save location for initial value of TDC(491 
t max upr cov 

variable, created by CNSTC, psi. 

/(f )  I      , save location of initial value of 
max v c max upr cov i(ft) 

TDC(48") variable, created by OiSTC. 

ff )        , , save location of initial value of TDC(162) 
c max Iwr cov 

variable, created by CNSTC, psi. 

(K    ._)        , effective width factor for cover conpression load 
weff comp 

calculations, calculated by CNSTR as   [(W     + AW     + AW   )/WTB]. 

fK    -rO , . , effective width factor for upper cover skin 
weff skin upr ^r 

weight calculations, calculated by CNSTR and ACNSTR as 
[CWTD + AW ,.    „c + AW . .    DCVW™-]. 1    TB skin FS skin RSy    TBJ 

(K    -r)   ._ , effective width factor for upper cover stringer v weff^str tpr rr 

or cap weight calculations, created by SECTD from value in loca- 
tion 232 and calculated by ACNSTR as [N0S/(N0S + 1.0) ]  for MR 
and MS, and 1.0 for FDH. 
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TABLh 226. TSEC ARRAY (CONT) 

Array 
Location 

24: 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

Description 

(K fj.)  i • i > effective width factor for lower cover skin 
weff skin Iwr 

weight calculations, created by SECTD and ACNSTR from value in 
location 240. 

(K rr) ^ i > effective width factor for lower cover stringer 
weff str Iwr 6 

or cap weight calculations, created by SECTD and ACNSTR from 
value in location 241. 

(K rr)* > effective width factor for cover tension load calcula- 
weff ten 

tions, net section load, calculated by SFSCH for upper cover 
analysis and SECTD for lower cover analysis as [ (W^ + AWrj:, + 

AWDC - EAW. , )/W_nJ, where SAW, . = total effective width 
RS    hole  TB'        hole 

loss due to cover to stringer and/or spar attachments. 

Not used. 

Not used. 

Not used. 

(b/t), . , variable B0'IHR, critical b/t for stringer web, calcu- 

lated by TSCH from smaller value of plate buckling b/t and 
crippling b/t. 

Cb/t)f  , variable B0TFR, critical b/t for stringer flange, 

calculated by TSCII from smaller value of plate buckling b/t and 
crippling b/t. 

(b/t),   , variable I^TTIC, critical stringer web b/t for 

crippling criteria, calculated by TSCH. 

(b/t) f ccr , variable B0TFC, critical stringer flange b/t for 

crippling criteria, calculated by TSCH. 

(C ), , variable CCRSH, web crippling coefficient, created by 

CNSTC. 

(C )„, variable CCRSF,  flange crippling coefficient, created 

by CNSTC. 
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TABLE 226. TSEC ARRAY (COM1) 

Array 
Location Description 

254 

255 

256 

257 

258 

!59 

260 

261 

262 

263 

264 

265 

2/3 
(I:/f )  i material constant for crippling equation, created by 

cy 
CNSTC. 

K,. , 1f, save location for initial value of TSECC221) variable, 

created by TSCH. 

(K )  , save location for initial value of TSEC(224) variable, 

created by TSCIL 

fL . )  , save location for initial value of TWTC305) variable, 
mm str 

created by TSCH. 

(b/t)  , save location for initial value of TWT(307) variable, 
max 

created by TSCH. 

(A „) . , ^ave location for initial value of TDC(194) variable, 
str mm 

created by TSCH. 

D _...., fastener diameter for (K ,.,J   calculations by SFSCH 
att weff ten ' 
for ipper cover design, in. 

(K j-J   W_, effective upper cover structural width for 
weff comp TB lt 

conpression loads, calculated by SFSCH for calculations of 

^wef^ten" 

(KtskJmin» save location for initial value of variable TKKMN, 
TDC(64), created by SFSCH. Initially used by CNSTC for shear-tie 
material constant calculations, Pshear-tie» density for shear-tie 
material Ib/cu in. 

(Ktsk^max» save location for initial value of variable TKKMX, 
TDC(65), created by SFSCH. Initially used by CNSTC for shear-tie 
material constant calculations, f^y, compression yield stress for 
shear-tie material, psi. 

f , ultimate tension stress for shear-tie material, calculated 

by CNSTC, psi. 

f„.., ultimate shear stress for shear-tie material, calculated by 

CNSTC, psi. 

1004 



iM»W^»WWiPW^lfr?y*MW If 
■ 

TABLE 226. TSEC ARRAY (CONCL) 

Array 
Location 

266 

267 

268 

269 

270 

271 

272 - .300 

Description 

fDniI, ultimate bearing stress for shear-tie material, calculated 

by QJSTC, psi. 

C., coefficient for shear-tie weight equation, computed by CNSTC 

as function of specified shear-tie to reference material 
properties. 

C , coefficient for shear-tie weight equation computed by CNSTC 

as for C.. 

Not used. 

(K-J-c,, length correction factor for front spar weight calcula- 

tions, calculated by CNSTC as function of sweep angle of front 
spar and structural reference lines. 

(Kj)-«, length correction factor for rear spar weight calculations, 

calculated by CNSTC as function of sweep angle of rear spar and 
structural reference lines. 

Not used. 
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TABLE 227. TSS ARRAY, SUBROUTINES SFSCH AND TSCH 

General information for array TSS: 
Blank common reference location ■ T(1961) 
Array size = 100 cells 
Array TSS is used by the metallic structural synthesis routines for 

storage and retrieval of parameter values during the numerical 
search confutations for optimization of conpression covers and 
support structures. TSS locations used by subroutines SFSCH 
and TSCH are described in this table. Locations 13 through 40, 
used by subroutine STRIB during the same sequence of calculations, 
are described in Table 228. Subroutine STWEB also uses array 
TSS, Table 229, after completion of cover analysis. 

Array 
.ocation Description 

Locations 1 through 12 contain the primary search parameter values for the 
second and third optimization levels controlled by subroutines SFSCH and 
TSCH, overlay (10,0). Locations 1 through 6 include three specified 
t . . values and corresponding values of computed Li for the t-skin 

optimization of subroutine TSCH. Locations 7 through 12 contain f and 

Lt  values for the stress level optimization of subroutine SFSCH. These 
6-cell sets are specified to subroutine CG3P for parabolic curve fit/ 
minimum value evaluation to determine the optimum value of t , . or f . 

skin   c 
Subroutine TSCH data in locations 1 through 6 are confuted for multirib 
designs only. Only one value for t , . is evaluated for multispar or 

fulldepth honeycomb sandwich designs. 

2 

3 

4 

DL, total t, sum of cover, supports, and miscellaneous item 

t-bars (from TSC(363)), for (t ,. ),, in. 

Zt„, total t for (t . . )_, in. 
2 skin 2 

It"3, total t for (tskin)3, in. 

(t , . )-, first-point skin gage value for current set of 3-t .. 

values, subroutine TSCH optimum t-skin search for specified value 
of f in TSC(381) and b in TSC(2), in. Confuted data associated 

with this point, stored in TSC(383) - TSC(412), are saved in one 
of three 30-cell blocks, starting at TSC(261), TSC(291), and 
TSC(321). Variable LT1, ND(26), is used by TSCH to idercify the 
location of the (t . . ), data set. 

skurl 
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Array 
Location 

8 

9 

10 

11 

12 

TABLE 227. TSS ARRAY, SUBROWINES SFSCH AND TSCH (CONT) 

Description 

(t . . )-, second-point skin gage value for current 3-t , . set, in. 

Variable LT2, ND(27), identifies location of saved data set. 
(Refer to discussion for location 4.) 

(t ,. ),, third-point skin gage value for current 3-t .. set, in. 

Variable LT3, ND(28), identifies location of saved data set. 
(Refer to discussion for location 4.) 

rL, total t for (f ),, Lt  for optimum t . . resulting from TSCH 

t-skin optimization search, in. 
Lt^,  total t for (f )2» in« 

Lt.,  total t for (f ),, in. 

(f ) , first-point stress value for current set of 3-f values, 

subroutine SFSCH optimum f search for specified value of b in 

TSC(2}, psi. Computed data associated with this point, stored in 
TSC(381)-TSC(415), are saved in one of three 35-cell blocks, 
starting at TSC(121), TSC(156), and TSC(191). Variable LF1, 
ND(42), is used by SFSCH to identify the location of the (f ) 

data set. 
(f )_, second-point stress value for current 3-f set, psi. 

Variable LF2, ND(43), identifies location of saved data set. 
(Refer to discussion for location 10.) 

(f )_, third-point stress value for current 3-f set, psi. Vari- 

able LF3, ND(44), identifies location of saved data set. (Refer 
to discussion for location 10.) This point represents the first 
of the 3-point sets evaluated by SFSCH. Location 12 is used by 
SFSCH during the initial computations for (f )  , TSC(3), and 

starting value for the f search, TSS(67), and also during the 

secondary searches for largest f value that will result in an 

acceptable design based on evaluations by subroutines TSCH, 
STBAR, STRG, and/or STRIL, current search (f )  , TSC(3). 

*   * ' c max'    J 

Locations 13 through 40 are not used by subroutines SFSCH or TSCH. These 
locations contain current analysis point rib or spar web data computed and 
used by subroutine STRIB during the optimization analysis by SFSCH and 
TSOi. (Refer to Table 228.) 
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TABLE 227. TSS ARRAY, SUBRCmiNES SFSCH AND TSCH (CONI') 

Array 
Location Description 

13-4Ü Subroutine STRIB variables. (Refer to Table 228.) 

Locations 41 through 57 contain search constants and search parameter limit- 
ing values computed and used by subroutine TSCH. Values in locations 41, 
42, 49, and 57 are computed differently for multirib, multispar, and full- 
depth honeycomb sandwich designs. They are also dependent upon the t-skin 
analysis specified for TSCH by the value of control code IDSK, ND(51): 
1 = strength optimization analysis, 2 = strength analysis with required 
flutter skin gage specified, and 3 ■ strength analysis with t-skin value 
specified through input data array DTSKU, D(743)-D(753). (NOTE: Currently, 
the value of IDSK is limited to 1 or 2 by subroutines CNSTR, SECTD, and 
VFCAL - referenced as variable IVF. However, TSCH contains the necessary 
logic for this option. T-skin values input through array DTSKU are 
processed into D(370), variable SKMN, by subroutine CNSTR and used by the 
analysis routines as the current station value for minimum skin gage. 

41 (t , . ) . , minimum skin gage for current analysis defined by 

(f ). in TSC(381), and b. in TSC(2), in. For multirib designs 

(MR), the strength optimization analysis (ST/OPT) value is com- 
puted as the maximum value of (1) minimum skin gage defined by 
variable SKMN, (2) skin gage required for buckling stability, 
t , . ■ b./(b/t) ,. , and (3) skin gage based on specified mini- 

mum skin gage-to-t ratio, t , . = (K . . )   . t., where K . . 
• skin   skin mm   i'     skin 

is the value specified in D(365). The flutter analysis (VF) 
value is conputed as the maximum value of the preceding items 
1 and 3 plus the required flutter skin gage (t . . )VF. This 

value for strength optimization with input skin gage analysis 
(ST/IN) is set to the input value defined by variable SKMN. 

For multispar designs (MS), this value is set to (t - t  ) for 

ST/0PT and ST/IN. The input value can be treated only as a 
minimum value for MR-ST/IN because if b, N , and A  are speci- 

x     cap 
fied, there is only one solution for t , . . In VF analysis, this 

value is set to (t . . )vp.    For fulldepth honeycomb sandwich 

design (FDH), the ST/0PT and ST/IN value is set to t., TSC(385); 

t0 ^skin^VF for ^ ^^y515- 
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TABLE 227. TSS ARRAY, SUBROUTINES SFSCH AND TSCH (CONT) 

Array 
Location Description 

42 

43 

44 

45 

46 

47 

(t , . )  , maximum skin gage for current analysis point, in. 

MR analysis: (K , . )   . t. for ST/OPT where K . . is the 
skin max  i skin 

maximum skin-to-t ratio specified in D(366); input value for 
for ST/IN. 

MS and FDH analysis: set equal to (t , . ) . for the three 
, . ^   ' skurmin 

analysis types. 
(A  ) . , minimum stringer or cap area for MR and MS, from TDC(94), 

not used in FDH analysis, sq in. In the MR analysis, subroutine 
TSCH recomputes this value if ratio t  /t ,. is less than the 

value of variable STRSK, D(455), minimum stringer gage-to-skin 
gage for designs with buckling critical skins. Subroutine 
STRG0 also recomputes this value if the allowable web buckling 
(b/t), TSC(410), is less than the initial value of h  /(t  ) . 
computed by TSCH and stored in TWr(307). str min 

(t  ) . , minimum stringer or cap gage, initially derived from 

input variable STR>W, D(371), by TSCH and change by TSCH and 
STRG0 when (AT   is changed. (Refer to location 43.) Not 

str min 
used in FDH analysis in. 

fh ^ )  , minimum stringer height or cap width, initially derived 
str min ' 
from input variable HSTW, D(377), by TSCH. Not used in FDH 
analysis, in. 

(f ) . , minimum stringer riveting flange or cap flange width, 

computed by TSCH as the larger value of input variable STFMN, 
D(384), or K*.^    . (h , ) . , for riveted Z-stringer or MS 

Cb/t)f   str min* 6 

designs only, 0.0 for integral I- and Z-stringers. Not used for 
FDH designs, in. 

(f.) . , minimum stringer outstanding flange or cap flange width, 

value computed by TSCH as described for (f )  , but for riveted 
^    ' u mm' 

and integral Z-stringers or MS designs, 0.0 for integral 
I-stringers. Not used for FDH designs, in. 
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TABLE 227. TSS ARRAY, SUBROUTINHS SFSCH AND TSCH (CONT) 

Array 
Location Description 

48 

49 

50 

51 

52 

53 

C4t .) , search interval for t ,. , computed as (t , . ) 
SK o SKin sKin nitix 

ft , . ) . by TSCH for MR analysis only, set to 0.0 for MS and skin mm ' /     /» 
FÜH analysis, in. For ST/0PT and VF analysis, a negative value 
causes TSCH to reject the current stress value (f )• and returns J c i 
control to subroutine SFSCH, specifying f too large, value of 2 

for status code ISK1, ND(45). For ST/IN analysis, TSCH sets this 
value to 0.0 if the current (f ). value is valid, indicating that 

no t , . search is to be made; however, the preceding rejection 

procedure is used if the skin gage required for buckling is 
greater than the input value. 

(t ,) , starting value for skin gage search, first t . . value to 
sk o sKm 
be analyzed by subroutine STBAR at b.,(f ). for MR, only t 

c i 'skin 
value analyzed by STBAR at b.,(f ).  for MS and FDH designs.    Same 
value as in location 41, in. 

Lt , total section t for (t ,)    only if the analysis status code 

returned by subroutine STBAR indicates an acceptable design, 
value of 1 or 2 for variable IL2, ND(33).    Not used if design is 
unacceptable,  IL2 ■ 3 or 4, MR analysis only, in.    Computed data 
for (t J    stored in TSC (383) - TSC (412) are saved in locations 

69 through 98. 
(^t .) /10.0, search increment for skin gage, MR analysis only, 

SK O 

in. 
(t ,)  , maximum skin gage for t .. search, initially set equal 
SK rruix SKiii 
to (t , . )   for MR analysis only, in. Used in TSCH logic to v skin max        /     /> & 
indicate approximate value of t , . where valid designs cannot be 

computed by subroutine STBAR. Initial value reduced by secondary 
search loops when at,, point, (t..). +n(4t1) /10.0, r       skin r  *  skurmin      skV   * 
n = 1, 10, results in an unacceptable design. 

(t , . )   ., skin gage value where initial optimum Lt  is found, 

MR analysis only, in. 
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TABLE 227. TSS ARRAY, SUBROWINES SFSCH AND TSCH (COWT) 

Array 
Location Description 

54 

55 

56 
57 

(£t)   ., computed value of ,£t at (t . . ,    , used for final 
opt l                    SKinJopt 1 

selection of optimum point, MR analysis only, in. If evaluation 
of computed minimum point (t k. ) t ■,  results in an acceptable 

design, total t values for the four existing points ^t.., ^t-, 

£*t_, and Li   are used to select (t , . )J •  for return to 
3'     o               skur design 

subroutine SFSCH. Computed data for (t , . )   .  stored in 

TSC(3833 - TSC(412) are saved in TSC(351) - TSC(380). 
(t , . )   2, skin gage value resulting from second optimum search 

about the initial optimum point, MR analysis only, in. Lt com- 
puted for this point and compared with (Tt)   . for selection 

of optimum t... If(t,.)  , results in an unacceptable 

design, U ,. ) t j is selected and compared with points 1, 2, 

and 3. 
Not used. 

^skin-* fb/t)' skin 8age re(luired for local stability, ^/(Vt)^^ 

for ST/0PT and ST/IN analysis for MR, in. Changed to (t. - t  ) 
X    Ccip 

for MS ST/0PT and ST/IN analysis. Not required for FDH. For VF 
analysis set to (t , . )Vp value computed by SECTD and stored in 

location 99, applicable to all designs. 

Locations 58 through 68 contain search parameter values computed and used by 
subroutine SFSCH. Locations 58 through 63 are required for MR analysis 
only; used during secondary searches for valid stress levels when analysis 
code 102, ND(46), indicates rib spacing less than required, 102 = 3, or 
available stringer area is too small, less than minimum size, 102 = 2. 
A lower stress level is computed by interpolation based on confuting cal- 
culated to required ratios for assumed values of f . 

58 

59 

R-, for 102 = 2, ratio of allowable to minimum rib spacing and for 

102 = 3, ratio of available to minimum stringer area for f . in 

location 61. 
R-, same as R.. except for f ? ^ location 62. 
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TABLE 227. TSS ARRAY, SUBROLTTINiiS SFSCH AND TSCH (CONT) 

Array 
Location Description 

60 R , same as R.  except for f _ in location 63. 

t)l f    , first stress level point for secondary stress level search 

for acceptable rib spacing or stringer area, psi.    This point is 
always a stress value that results in an acceptable design; i.e., 
R   larger than 1.0. 

62 f   , second stress level for secondary search, psi.    R7 for this 
c2, 

point is always greater than 1.0, but less than R . 

03     f ,, third stress level for secondary search, psi. R for this 

point is always less than 1.0. 
t)4     (f )   ., stress level where initial optimum Ei  is found. MR 

c opt 1 r 

analysis only, psi. 
65     (Xt)    , conputed value of Li  for (f J    , in. Computed 

data stored in TSC(381) - TSC(415) are saved in TSC(226) - 
TSC(260). 

bt)     (f )   _ stress level resulting from second optimum search about 
c opt 2 6 ' 
the initial optimum point. MR analysis only, psi. Li  computed 
for this point and compared wit.. (Li) for selection of 

design point. 
6"     (f ) , starting value for stress level search, psi. This value 

will be equal to or less than the initial value of the current 
maximum stress stored in TSC(3), used to initialize TSS(T2) lor 
evaluation of the first stress level point. The value in this 
location is not changed during the search; however, the value in 
TSC(3) is always reduced when evaluated points result in un- 
acceptable design. 

()8     A£ ,  stress level increment for search between the starting stress 

value and (f )  , TSC (3), when optimum search is directed to a 
c max r 

larger value than (fJstart. TSS(12), and if CfJstart is less 

than (f )  , 0.10 • [(f )   - (f )   .] -    For MR analysis 
c max      L c max   c start I ' 

only, psi. 
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TABLF TSS ARRAY, SUHROUTINF.S SFSCH A\I) TSCH fCONCI.) 

Array 
Location Description 

locations 69 through 98 contain the saved design data block for the first 
optimum point,  (t . . )       ,, resulting from the t , .    search of subroutine r r       «   v skin-'0pt i* » syin 

TSCH, computed at a specified stress level,  (f )•. stringer spacing, b. 

and load level   fN 1.. 
x  i 

69-98 

99 

100 

Computed data from TSC(383) - TSC(412) for (t .. )    , TSS(53), 

(t^.)., required skin gage for flutter analysis. Computed by 

subroutine SECTD, and used by subroutines SFSCH and TSCH only 
during the flutter analysis pass, 2.0 value for code word IVF, 
.\D(51), in. 

fb/t) at (t-viJ-jjn or ^VT-1
! 

and ^f ^ for the -stored value of 

b/t, computed by subroutine SFSCH for .MR analysis only, (b/tj 
value specified to subroutine BOT for computation of f ; 1.0 
for BOT analysis code IKI, ND(32). c 
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TABL'i 228. TSS ARRAY, SUBRDlITINli STR1B 

General information for array TSS: 
Blank common reference location ■ T(1961) 
Array size - 100 cells 
Array TSS is used as a common storage and retrieval array by 

synthesis routines for metallic structure. Locations 13 
through 40 only are used by subroutines STR1B and SRR1B. The 
other locations are used by subroutine SFSCH and TSCI1. Sub- 
routine STR1B uses TSS array locations during computations 
of intermediate rib webs for multirib designs and intermediate 
spar webs for multispar designs. Subroutine STRIB is not used 
in the analysis of fulldepth honeycorb sandwich designs. 

Array 
Location Description 

1-12     Used by subroutines SFSCH and TSQl, see Table 227. 

locations 13 through 18 are used by STRIB during each of the two interpolation 
loops; first, to determine gage required for column support (multirib designs 
only), and second, to determine web gage required for flexure-induced column 
loads. 

13 

11 

15 

16 

17 

18 

fj, assumed stress level point 1 for support stiffness search, 
psi,or (tw)i, assumed web gage point 1 for column stability 
search, in. 

f2, point 2 stress level, psi, or (twJ2, point 2 web gage, in. 

f3, point 3 stress level, psi, or (ty)^, point 3 web gage, in. 

r,, ft.) , /ft ) .-- at f.. computed by STRIB, or f /f   at 
i« -T^n/a  w stiff   1   1 c ccr 

(t ,) . Set up  by STRIB from value computed by SKRIB, and 

stored in location TSS(4U). 
r , web ratio for f or stress ratio for (t ).. 
Z Z w j 

r7, web ratio for f_ or stress ratio for (t )_. 
j 5 w J 

Locations 19 through 23 are used by SRRIB during computations of critical local 
and general instability stresses for specified web gages. 

19 (f )., applied con^rcssion stress, psi, 

(L ). , tangent modulus for (f )., psi. 
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Array 
Location 

21 

r 

TABLE 228. TSS ARRAY, SUBROUTINE STRIB (CONT) 

Description 

(f  )., critical stability stress. Smaller of the local and 
ccr i ' 
general stability stresses calculated and stored in TSS(38) and 
TSS(39), psi. 

R., corrugated web radius, computed value between input minimum 
1 value C0RMN, D(403), and maximum value, C0RMX, D(404), in. 

(t r)., specified web gage for SRRIB analysis, in. 
»V  1 

22   I 

23 

Locations 24 through 37 contain web analysis data computed and used by STRIB 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
35 

36 

37 

4t r, web gage increment for stability search. Smaller of input 
value in D(406), variable DELTW, and initial point gage, in. 

P., compression load on web column, lb/in. 

K , constant for corrugation radius calculations, ratio of local to 
general stability constants times the square of the web column 
height, K /K (h )2,in.2 

Kr ,  constant for general stability stress, Kr/(h) , in. 

(t )  , minimum web gage, from D(372), variable RBMG, in. w mm & & »     \     J > 
(t ) .r-rr,  web gage for support stiffness, initially gage at 

proportional limit stress, changed to gage at the design stress 
level stress for support requirements, in. 

(t ) , web gage for strength, (P/A), at yield stress, in. 
w cv 

(h )., effective column height for web, in. 
W X 

K t-rp constant for web stiffness gage calculations, lb/in. 

(t ),,/,. web gage for strength, (P/A), at proportional limit 

stress, in. 
Not used, 
(t) .--  , web gage for support stiffness at yield stress, in. 

C(t )p/A)-» P/A web gage for current assumed stress level, in. 

((t) . rr) ■,  support stiffness web gage for current assumed 

stress level, in. 

Locations 38 through 40 are used for SRRIB calculations. 

38 ((f r^l^i' ^oca^ stability stress. Calculated for specified 

(t^.)., TSS(23), and calculated radius, R., TSS(22), psi. 
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TABLE 228. TSS ARRAY, SUBROUTINE STRIB (CONCL) 

Array 
.ocation 

39 

40 

Description 

((f  ),J-i general stability stress, for (t ). and R., psi, 
ccr G i w i    i * 

r., ratio of applied to allowable stress. 

41-10Ü Used by subroutines SFSCH and TSCH. (Refer to Table 227.) 
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TABU; 229.    TSS MUIAY,  SUBRaJTINE STWEB 

General information for array TSS: 
Blank common reference location    =    T(1961j 
Array ^izc = 100 cells 
Array TSS is used by subroutine STWliB for storage and retrieval 

of front and rear spar strengtb analysis data.    This array 
is used during the plate-stiffenened web analysis of each 
spar after compression cover analysis has been completed. 
Array locations are not set to 0.0 values before use by 
STWEB; data computed during the cover analysis stored in 
locations 1 through 36 only are replaced with STWEB data. 
The remaining data items are not changed.  (Refer to Tables 
227 and 228.)    Spar dati; stored in locations 4 through 9 
are moved by subroutine SECTD to the station summary data 
block in array TDC, locations 179 through 184 for front 
spar, and 186 through 191 for rear spar.    If the specified 
web shear load at any station has a value of 0.0, the 
current station requirements are set equal to that computed 
for the adjacent outboard station, except for the tip 
station, where minimum web gage is used.    Values for loca- 
tions 1 through 12, 20, and 29 only are computed for zero 
shear condition. 

array 
Location Description 

1 
2 

3 

4 

5 

6 

8 

9 

10 

De££. effective depth of spar web, in. 
Aweb' cross'sectional arca of web plus stiffeners, sq in. 

Dj, mold line depth of spar, in. 

^ASpar, total cross-sectional area of spar, sq in. 

^spar* spar web gage'  in- 
(A      )      r, cross-sectional area of upper and lower spar caps, 

sq in 
bstiff' stiffener spacing,  input value for D(420) or D(421),  input 

data array SWBST,  in. 

(fs)      r. spar web shear stress, psi. 

fscr)      r, spar web critical shear stress, psi. 

(f Jmnv' sPar web shcar stress cutoff value, value from TWT(171) or 

TWT(172), computed by subroutine CNSTC from material fen and/or 
input cutoff factor/stress in D(412) or D(413), input, data array 
SFSRS, psi. 
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TABLE 229. TSS ARRAY, SUBROTTINE STWEB (CÜKI) 

Array 
Location Description 

11 

12 

V   , shear load on spar, lb (ult). 
spar                             r           2 T 

K, constant for critical clear stress equation, JC. ' Py/^1 - fd )   *  psi- 

Locations 13 through 18 are used for storage of web gage search parameter 
values computed and used by STWEB to determine the optimum spar web gage. 
Locations 13 through 15 are also used during interpolation for flat plate 
shear buckling coefficient based on panel aspect ratios, using tabular 
values of b/a and associated K from D(550) through 0(571), input data array 
DKS. 

13 

14 

15 

16 

17 

18 

(t^,, assumed web gage point 1 for spar web analysis, in. Also, 

A(h/a)  from shear buckling coefficient table. 
(tw)2, assumed web gage point 2, in. Also, AK from shear buckling 

table. 
(tw),, assumed web gage point 3, in. Also, (b/a)  i - (b/a)-. 

q, ratio of applied to allowable shear stress for (tw)j. Value 
setup by STWEB from data computed and stored in location 22 by 
subroutine SKIVER. 

^2,  same as Ij for (t^. 

r3, same as ^ for {tjy 

Locations 19 through 36 contain spar web analysis data computed and or used 
by STWFB and SKWEB. 

19 

20 

21 

22 

23 

24 

25 
1 

(f )., applied clear stress for web gage in location 23, variable 

TI, computed by SKWEB, psi. 

(t  )    , equivalent gage for spar cap, A , /L  , used for v cap^equiv  M      b b             *    1 * calc cap' 
minimum gage tests, computed and used by STWEB, in. 

(f  )., allowable shear stress for (t )., computed by SKWEB,psi. 

p., ratio of applied to allowable shear stress computed by SKWEB 
as variable RI. 

■ 

(t )., web gage for current analysis point, variable TI, sub- 

routine SKWEB, in. 
At  , web gage increment for search, computed by STWEB from largest 
Wvalue of (tw) . /2.0, (t )n/5.0 and input At , variable DELTW, min      w u             w 
D(422), in. 

q . , web shear, lb/in. 
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TABLE 229. TSS ARRAY, SUBROUTINE STWEB (CONCL) 

Array 
Location Description 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37-100 

K , shear buckling coefficient, computed by STWEB as a function 

of panel aspect ratio, (b/a), used in Equation 51. 
Ks, shear buckling coefficient for combined shear and bending on 

web, computed by SKWEB as a function of applied shear stress 
and peak compression stress, used in Equation 52. The critical 
shear stress from Equation 52 can affect the web gage size if 
DKS(24), D(573) is input with a value of 1.0. The current 
default value of 100.0 results in higher allowables than for 
the pure shear allowable computed from Equation 51. 

(t ) , starting thickness for web gage search, in. 

(t .) . , minimum web gage, from input value in D(373) or D(374), 

input data array SWHMG, in. 
(t )..   , web gage based on ff )  , location 10, in. 
w fsmax'   e 6 s max 

b , , short dimension for web aspect ratio (b/a), shorter of web 
uepth, TSS(l), and stiffener spacing, TSS(7), in. 

(f ) , , peak bending stress on web, based on cover design stress 

and ratio of web to average box depth, psi. 
K. » constant terms for critical shear stress calculations using 

Equation 51, used to compute initial web gsge required for 
pure shear, Ib/in^. 

K. , constant term for critical shear stress calculations using 
Equation 52, used by SKWEB during t search for webs under 

shear and bending loads, lb/in^. 
^veb' long dimension for web aspect ratio (b/a), larger of web 

depth or stiffener spacing, in. 
(b/a) T ,, panel aspect ratio of web used to determine shear 

buckling coefficient Ki. 

Not used. Values computed by subroutines SFSCH, TSCH, and STR1B. 
(Refer to Tables 227 and 228.) 
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TABLE 230.    TWT ARRAY, LOCATIONS 1 THROUGH 330, 
WEIGHT ANALYSIS DATA AND CONSTANTS 

General  information for array WT: 
Blank common reference location = CD(1101) 
Array size ■ 400 cells 
Array TWT is used for storage of calculated weight data 

by the weight analysis routines for metallic and advanced 
composite designs in locations 1 through 162 and 185 through 
250; storage of weight analysis constants and coefficients, 
locations 166 through 184 and 257 through 280; and storage 
of intermediate calculation data, locations 163, 164, and 
281 through 330.    Outer panel component and torque-box 
element weight summary information processed and printed by 
subroutines W0DATA and PRTD of overlay (17,0) are based on 
information computed and stored in locations 1 through 72 by 
subroutine OTCAL of overlays (10,0) and  (18,0).    Station panel 
and accumulated weight data in locations 1  through 123, 145 
through 153, and 185 through 230 are printed by subroutine 
PRTC of overlays (10,0) and (18,0) under control of internal 
print control word IPB.    Stiffness calculation data for 
metallic designs in locations 282 through 300 resulting from the 
strength-only analysis pass are printed by subroutine PRTB, 
while the data set for the flutter analysis pass is printed by 
subroutine PRTC, both under control of IPB.    Subroutine EIGJC 
saves the strength-only data set in CD(1855)  - CD(1872) for 
the subsequent print by PRTB. 

Subroutine VFCAL is used for flutter stiffness requirement 
analysis of metallic design.    Locations 57 through 96 are used 
by VFCAL for section stiffness analysis after strength-only 
analysis to provide the necessary web requirement infonnation 
for the subsequent strength plus flutter requirement synthesis 
pass.    Subroutine WCAL subsequently uses these locations for 
weight analysis calculations. The WTCAL variables are described 
first;  the VITAL variables are defined as the last block in 
this table.    This VFCAL data set is created only during metallic 
analysis.    It is printed by subroutine PRTB under control of 
IPB only of flutter stiffness requirements are evaluated and 
only for stations that are flutter stiffness critical. 
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TABU; 230. TWT ARMY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS fCONT) 

Array 
Location Description 

locations 1 through 72 contain outer-panel and torque-box summary weight 
data computed by subroutine WTCAL in terms of accumulated weight of all 
applicable structures outboard of the current analysis station. Sub- 
routine CNSTR, overlay fl0,0) for metallic designs, and ATB0PT, overlay 
(18,0) for advanced composite designs, further process these weight 
items before processing of data for overlay (17,0) by subroutines TB0PT, 
overlay (9,0), and ATB0PT, overlay (18,0). Data in locations 1 through 
59 and 145 through 149 for the root section are printed under control 
of internal print control word IPA by subroutines PRTA, overlay (9,0), 
and ACPRTA, overlay (18,0). Weight sunmary at station J (refer to 
Table 237 for description), consisting of identical data, is also 
printed by subroutine PRTA for metallic designs. This data set is 
saved by subroutine CNSTR, overlay (10,0), in TW(801) - TW(900) for use 
by TB0PT and output print by PRTA. Data items are computed and used 
as pounds per side by subroutines WTCAL, CNSTR, and ACNSTR, and pounds 
per air vehicle by TB0Pr and ATB0PT.  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

iTW.. , total torque-box weight, lb/side or lb per A/V. 

(XW  )  , total upper cover weight, lb/side or lb per A/V. cov upr      ri »*     i t        - 
(XW  )., , total lower cover weight, lb/side or lb per A/V. cov Iwr & »  '       i 
(X4W ) , total torque-box weight increment for flutter design, 

ID Vr 
lb/side or lb per A/V. 

XW .. , total intermediate rib or spar weight, lb/side or lb per A/V, 

XW , total front spar weight, lb/side or lb per A/V. 

? WR , total rear spar weight, lb/side or lb per A/V. 

tW .  , total miscellaneous structure and attachment weight, lb/side 
] misc e 

or lb per A/V. 
(W , . )  , upper cover skin weight, lb/side or lb per A/V. 

: (W  )  , upper cover stringer or cap weight, lb/side or lb per A/V, 

i (W ,   , . )  , upper cover miscellaneous skin weight, lb/side or ' misc skin upr  " & »  ' 
1 lb per A/V. 
i 
(W , . )1 , lower cover skin weight, lb/side or lb per A/V. skin Iwr & »  '        r       > 
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TABLE 230. WT ARRAY, IDCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANfS (CÜNT) 

Array 
Location Description 

13 

14 

15 

16 

17 

18 

19 

20 

23 

24 

25 

26 

2" 

28 

29 

30 

(W .   , ■ ), , lower cover miscellaneous skin weight, lb/side or imsc skin Iwr' b    ' 

(W t ), ^, lower cover stringer or cap weight, lb/side or lb per A/Y 

inisc skin J 
lb per A/V. 

(W  ) , front spar cap weight, lb/side or lb per A/V. 

(W .)pc» ^ont spar web weight, lb/side or lb per A/V. 

CW  )DC, rear spar cap weight, lb/ side or lb per A/V. 
cap Kb 

(W , )DC, rear spar web weight, lb/side or lb per A/V. web Kh 
f/lW , . 1   ._, upper cover skin weight increment for flutter desiim, 

skin upr VF, r' ö & ' 
lb/side or lb per A/V. 

r4W  )   , — ,  upper cover stringer or cap weight increment for 

flutter design, lb/side or lb per A/V. 
f4W .   , . )   ,.„, upper cover miscellaneous skin weight increment 

misc skin upr VF-  '' b 

for flutter design, lb/side or lb per AAr. 
f4W , . ),  ,_, lower cover skin weight increment for flutter design, skin Iwr VT ö 6 ' 
lb/side or lb per A/V. 

(AW  )    ,, lower cover stringer or cap weight increment for 

flutter design, lb/side or lb per A/V. 
(4W .   , . ),  ,-, lower cover miscellaneous skin weight increment misc skin IWT VF 6 

for flutter design, lb/side or lb per A/V. 
(4W -ijypi intermediate rib or spar weight increment for flutter 

design, lb/side or lb per A/V. 
(4W  )    , front spar web weight increment for flutter design, 

lb/side or lb per A/V. 
(AW   . )    , rear spar web weight increment for flutter design, 
lb/side or lb per A/V, 

[4W tt)VT;» miscellaneous cover attachment weight increment for 
flutter design, lb/side or lb per A/V. 

(4W . ) .. ,„, intermediate rib or spar miscellaneous structure 
misc rib VF i 

items weight increment for flutter design, lb/side or lb per A/V. 
V.  , bulkhead weights, lb/side or lb per A/V. 
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lABLi; 230.    TWT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS ÜATA AND CONSTANTS (CONT) 

Array 
Location Description 

(^W . .      ,     ,   .    )      , upper cover skin weight increment for 
skin chordwise upr     ir 0 

chordwise splices or skin pads for bulkhead attach, lb/side 
or lb per A/V. 

f4W , .     .     ,       ),    , lower cover skin weight increment for skm chordwise l\vn- 
chordwise skin splices or skin pads for bulkhead attach, 
lb/side or lb per A/V. 

(W     ),,.,, attachment weight for chordwise splices or bulkhead att blhd 
to cover attach, lb/side or lb per A/V. 

4W .. , weight of intermediate ribs replaced with bulkhead ribs for 

multirib design only, 0.0 for multispar or fulldepth honeycomb 
sandwich designs, lb/side or lb per A/V. 

W D, root rib weight, calculated by subroutine RTRIB for station 

1 only (root panel), 0.0 for all other stations, lb/side or 
lb per A/V. 

(W  ) , root rib cap weight, calculated by RTRIB, lb/side or 
cap KK 
lb per A/V. 

(W J,,!,. root rib web weight, calculated by RTRIB, lb/side or 
web RR 
ll%er A/V. 

(W . )nn,  root rib miscellaneous structure and attachment weight, 
misc RR 
calculated by RTRIB, lb/side or lb per A/V. 

W u  ft » outer-panel-to-fuselage shear-tie fitting weight, 

calculated by RTRIB, lb/side or lb per A/V. 
40 I^Wqiinr;Ärr» total surface weight, outer-panel and center-section, 

lb/side or lb per A/V. 
41 1EW p . , total outer-panel weight, lb/side or lb per A/V. 

42 Not used. 
43 CWf.epr» total center-section weight, lb/side or lb per A/V. 

44 b  , stringer or spar spacing from TDC(82), for use with PRTC 

output print of section J and root section weight summary, par- 
ticularly to indicate spacing used in optional torque-box optimi- 
zation by subroutine TB0PT for metallic designs, set up by CNSTR 
for metallic design and ACNSTR for advanced composite designs, in. 

31 

32 

33 

34 

35 

36 

37 

38 

39 
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TABLE 230. TWT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS (CONT) 

Array 
Locution 

45 

4 b 

47 

48 

19 

50 

51 

54 

55 

56 

57 

58 

59 

Description 

rWnDKn , cummulative sum of outer-panel structures panel weights 

stored in location 61, lb/side or lb per A/V. 
IL-, cunmulative sum of torque-box pi 

location 61, lb/side or lb per A/V. 
V , cummulative sum of leading edge 

location 62, lb/side or lb per A/V. 
L-, cummulative sum of trailing edg( 

location 63, lb/side or lb per A/V. 
LTQr, cummulative sum of outer pane; 

weights stored in location 64, lb/side or lb per A/V. 

Dfi^,  cunmulative sum of torque-box panel weights stored in 

rw , cummulative sum of leading edge panel weights stored in 

IW'  cummulative sum of trailing edge panel weights stored in 
In 

rw   , cummulative sum of outer panel secondary structure panel 

W p su'rface tip panel structure weight, lb/side or lb per A/V. 

4W T .,, weight increment of T-tail provisions for horizontal or 

vertical tail if T-tail design, currently 0.0, values not 
calculated, lb/side or lb per A/V. 

LM^,  cummulative sum of weight increment for flutter design, 
vr 

panel weights stored in location 65, lb/side or lb per A/V. 
Z/iW  , cummulative sum of structural provision weights for con- 

centrated masses, panel weights stored in location 108, lb/side 
or lb per A/V. 

W , total root rib weighc, root station only, lb/side or lb per A/V. 
RK 

rw , , total weight of structures inboard of root panel, sum of 
pnl o 
root rib, T-tail provisions at the root panel, weights of leading 
or trailing edge structures inboard of the structural chord for 
analysis station 1 and associated secondary structure weight 
computed as a fraction of these weights, lb/side or lb per A/V. 

fWLJ ,  , sum of root rib and T-tail provisions at root station, 
TB pnl o 
lb/side or lb per A/V. 

Wpnl o' leading edge 
chord of root station, lb/side or lb per A/V. 
V )    , trailing edge structure weight inboard of struc 

chord of root station, lb/side or lb per A/V. 
t  )    , secondary structure weight based on weights c 

assumed to be in inboard panel o, lb/side or lb per A/V. 

(W )   , leading edge structure weight inboard of structural 
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TABLE 230. WT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS (CONT) 

Array 
Location Description 

Locations 60 through 65 contain outer panel component weights for the 
current panel, including tip panel data computed during the analysis 
for structural station 11. 

60 

61 

62 

63 

64 

65 

XW ., total weight for current panel, lb/side. 

(W )  , torque-box weight for current panel, lb/side. 

(W )  , leading edge weight for current panel, lb/side. 

(W )  , trailing edge weight for current panel, lb/side. 

CKjTcp) i» secondary structure weight for current panel, lb/side. 

(dW.-,)  , flutter design weight increment for current panel, 

lb/side. 

Locations 66 through 72 contain weight increment data for T-tail con- 
figurations. Currently, data for these items are not computed. Locations 
66, 67, and 70 are currently used by WCAL for temporary T-tail 
calculations. 

66 

67 

68 

69 

70 

71 

72 

I4W, 
T-tail* 

total weight increment for T-tail provisions, lb/side. 

QC4W ..)„ . .., total weight increment for rib structures for 
rib T-tail        6 

T-tail horizontal and vertical tail surfaces, lb/side. 
C4W •iJT.ta-1 HORZ' 

weight increment for root panel of T-tail 

horizontal tail surface, lb/side. 
(4W •h)T_t ■■,  ypn-r» weight increment for tip panel of T-tail vertical 

tail surface, lb/panel. 
(24W  )   . , total weight for tail cone, lb/side, 

cone i-taii 
(4VV „ )„,  ... u^n-, tail cone weight for T-tail horizontal tail 

cone T-cail HORZ & 

surface, lb/side. 

coneVtail VERT 
surface, lb/panel, 

(4W  )T. * -, ,rr-rvr> tail cone weight for T-tail vertical tail cone T-tail VERT & 

Locations 73 through 96 contain torque-box structural element weights for 
the current panel computed from cross-sectional areas computed for the 
current station, locations 121 through 144, and areas for the previous 
station saved in locations 227 through 250. 
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TABU- 250.    TWT ARRAY, LOCATIONS 1 THROUGH 330, WEIGlfT 
/\NALYS S DATA AND CONSTANTS (CONT) 

Array 
.ocat ion Description 

73 

"4 

^5 

"(i 

■'■, 

78 

~9 

80 

81 

82 

83 

84 

85 

86 

8" 

88 

89 

90 

91 

92 

(W . .  )      , upper cover skin weight, lb/panel. 

(W . .  ),    , lower cover skin weight, lb/panel. 

W .. ,  intermediate rib or spar weight, lb/panel. 

O' t )      , upper cover stringer or cap weight, lb/panel. 

fW     )      , lower cover stringer or cap weight,  lb/panel. 

(lVmisc skin^upr' uPPer cover miscellaneous skin weight,  lb/panel. 

^raisc skin^lvsr'  lower cover miscellaneous skin weight,  lb/panel. 

W     , miscellaneous structural attachment weight,  lb/panel. 

TW .    )  .. , miscellaneous rib or spar structure weight,  lb/panel. 

^lVskin\inr VF' uVVeT cover s^n weight increment for flutter 

design, lb/panel. 
(4W       ) ,  lower cover skin weight increment for flutter skin iwr Vr 0 

design, lb/panel. 
(4W     ) , upper cover stringer or cap weight  increment for 

SLJ Upr Vr 

flutter design, lb/panel. 
(4W  )    , lower cover stringer or cap weight increment for 

flutter design, lb/panel. 
(W u)pc» front spar web weight, lb/panel. 

(W . ) , rear spar web weight, lb/panel. 

(W  ) , front spar cap weight, lb/panel. 
Cap ro 

(W  )RS, rear spar cap weight, lb/panel. 

(4W  )     front spar web weight increment for flutter design, 

lb/panel. 
C4W  )   , rear spar web weight increment for flutter design, 

lb/panel. 
(4W .,) , intermediate rib or spar weight increment for flutter 

design, lb/panel. 
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TABLF. 250.    WT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANUYSIS DATA AND CONSTANTS (CONH 

Array 
Location 

93 

94 

95 

96 

(4W .       , .  )       ,_, upper cover miscellaneous skin weight 
misc skin upr VF     'r 

increment for flutter design, lb/panel. 
IW .       , •  ),      .rr., lower covei misc skin Iwr VF 
for flutter design, lb/panel. 

iW ^^),.1., miscelh att \F 
design, lb/panel 

IW .    )  ..  ,„, mi; misc rib VF 
flutter design, lb/panel. 

(M .       , •  ),      .ry. lower cover miscellaneous skin weight increment misc skin Iwr VF 6 

(4W ^^),.,., miscellaneous attachment weight increment for flutter att \F 6 

(4W .    )  ..  ,^, miscellaneous rib or spar weight increment for misc rib VF 

Locations 97 through 104 contain torque-box component weights for the 
current panel, computed from data stored in locations 73 through 96. 

97 

98 

99 

ino 

101 

102 

103 

104 

EVL-, total torque-box weight, not including local increments 
IB 
stored in locations 105 through 114, lb/panel. 

(W    )      , upper cover weight, lb/panel. 

CW    )      i lower cover weight, lb/panel. 

CEdVLJ,-, torque-box weight increment for flutter design, lb/panel 
lb Vr 

W .., intermediate rib or spar weight, lb/panel. 

W , front spar weight, lb/panel. 

W , rear spar weight, lb/panel. 

IV  , secondary structure weight, computed as fraction of sum of 

panel weights in locations 98 through 103, lb/panel.  

Locations 105 through 114 contain torque-box weight increments to be added 
to the distributed structure weights stored in locations 97 through 104. 

CE4WTR) ., torque-box weight increment for the current panel, 

lb/panel. 
(4W ).., torque-box weight increment based on input panel weight 

factor, D(1088) - D(1097), input data array DTBX(l) - DTBX(10), 
internally stored as array DLPNL, T(177) - TC186), lb/panel. 

(4WTB).   , torque-box weight increment input in D(1098) - D(1107) 

input data array DTBX(ll) - DTBX(20), lb/panel. 

105 

106 

107 
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TABU; 230.    TW ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS (COtfT) 

Array 
I.ivat ion 

108 

Description 

llll 

11 

112 

113 

114 

4K  , structural provision weights for concentrated masses, 

lb/panel. 
ZAVi .     ,    .    , torque-box weight  increment for chordwise splice 

chord wise 
and/or bulkhead ribs at  inboard and/or outboard station of 
current panel,  stored in locations 110 through 114,  lb/panel. 

(K.,. .)    ,, bulkhead weight assigned to current panel,  sum of 
bind pnl 
one-half of the bulkhead weights at the inboard and outboard 
stations, lb/panel. 

{A\\ , .      ,     ,  .     )      , upper cover skin increment  for chordwise 
skin chordwise upr 

splice and pads, one-half of weights at the  inboard and out- 
board stations,  lb/panel. 

(AVi , .     ,     ,  .     ),     , lower cover skin increment for chordwise 
skin chordwise Iwr 

splice and pads, one-half of weights at the inboard and out- 
board stations,  lb/panel. 

fW     ) ,     ,  .    , cover splice and bulkhead attaclimcnt weight 
att chordwise 
increment, one-half of weights at the inboard and outboard 
stations, lb/panel. 

I 41V .. , weight of intermediate rib replaced by bulkhead rib, one- 

half of weight at the inboard and outboard stations, multirib 
designs only,  0.0 for multispar or fulldepth honeycomb sand- 
wich designs,  lb/panel. 

locations 115 through 120 contain torque box component flutter design weight 
increments for the current panel computed from data stored in locations 
"3 through 9b. 

115 

116 

117 

118 

119 

120 

(AVi     )       ,„, upper cover weight increment for flutter design, 
cov upr VF     r 

lb/panel. 
(AM     ),     .„, lower cover weight increment for flutter design, 

cov Iwr VF & 

lb/panel. 
(4W -.lyr, intermediate rib or spar weight increment for flutter 

design, lb/panel. 
(AW   )    , front spar weight increment for flutter design, lb/panel. 

rh Vr 
(4W   )    , rear spar weight increment for flutter design, lb/panel. 

Kb Vr 
f^W .    ),_, miscellaneous structure and attachment weight incre- v   misc VF 

ment for flutter design, lb/panel. 
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TABLE 230.    TWT ARRAY, LOCATIONS 1 THRCUGH 330, WEIGHT 
ANALYSIS DATA A*® CONSTANTS (CONT) 

Array 
Location Description 

Locations 121 through 144 contain cross-sectional areas for torque-box 
structural elements for the current analysis station based on sizing data 
resulting from the synthesis routines, overlay (10,0) for metallic designs, 
and overlay (18,0) for advanced composite designs.    Definitions for each 
element are the same as those in locations 73 throußh 96.   All areas ai ? 
computed in terms of square inches of material for the structural chord. 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

skin upr sta i 

skin IVVT sta i 

rib sta i 

' str upr sta i 
fA     1 

str 1\\T sta i 

misc skin upr sta i 
fA 1 misc skin Iwr sta i 

^ atrsta i 
(A •    )   u   .    • misc rib sta i 

^ skin upr VF sta i 

^   skirlwr VF sta i 

^   strupr VF sta i 

^str^lwr VF sta i 

^web^FS sta i 

^web^RS sta i 

^cap^FS sta i 

^ cap^RS sta i 

^web^FS VF sta i 
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TABLE 230. WT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT ANALYSIS DATA 
AND CONSTANTS (CONT) 

Array 
Location Description 

139 

140 

141 

142 

143 

144 

^web^RS VF sta i 

^Vib^VF sta i 

misc skin upr VF sta i 

*misc skin''Iwr VF sta i 

^WVF sta i 
^miscMb VF sta i 

Locations 145 through 149 contain outer panel component weights for 
structures outboard of the tip station, analysis station 11. 

145 

146 

147 

148 

149 

^WA„„  ,, total weight of structures outboard of station 11, 
OBD pnl 
lb/side a lb per A/V. 

(W_t,)_B_  -, weight of structures outboard of station 11, 
IB OBD pnl 
assigned to the outer-panel torque-box, lb/side or lb per A/V. 

(X T-)«™  i. weight of leading edge structures outboard of 
Lh ODü  pnl 
station 11, lb/side or lb per A/V. 

OCrO^rm  i. weight of trailing edge structures outboard of 
11; UnU pni 
station 11, lb/side or lb per A/V. 

(K.Tcr.)«Dn  i» secondary structure weight for structures 
MlbL Uiiu  pni 
outboard of station 11, lb/side or lb per A/V. 

Locations 150 through 153 contain skin and web gage data for strength-only 
design. These value, are based on skin weight coefficients applied to 
thicknesses resulting from structural sizing data, calculated by 
subroutine SECTD, overlay (10,0), for metallic designs, and subroutine 
ACNSTR, overlay (18,0), for advanced composite designs. Skin and spar 
weight coefficients for metallic designs are not applied to minimum 
gage sizings. 

150 

151 

152 

(t . .  ff)  , effective upper cover skin gage for strength 

design, in. 
(t . .  ff)  , effective lower cover skin gage for strength 

design, in. 

(t .  ff)pS. effective front spar web gage for strength 

design in. 
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TABLE 230.- WT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT ANALYSIS DATA 
AND CONSTANTS (CONT) 

Array 
Location Description 

153 

154 
155 
156 

(t .  rf)Rc» effective rear spar web gage for strength 

design, in. 

Not used. 
Not used. 
Not used. 

Locations 157 through 162 contain front and rear spar element weights 
confuted for the current panel. 

157 

158 

159 

160 

161 

162 

163 
164 

(W  ) , front spar cap weight, lb/panel. 
Ccip ro 

0 K)pS, front spar web weight, lb/panel. 

flV . )_„, miscellaneous structure and attachment weight for 
misc FS*                              s 

front spar, lb/panel. 
CW  ) , rear spar cap weight, lb/panel, 
cap Ko 

(W h)RS, rear spar web weight, lb/panel. 

(W . ) , miscellaneous structure and attachment weight for 
misc Kb 
rear spar, lb/panel. 

Temporary storage for intermediate calculation data. 
Temporary storage for intermediate calculation data. 

Locations 165 through 184 contain current panel and torque-box material 
constants. 

165 

166 

167 

168 

P.   Iß     , density ratio for lower cover weight calculations, 
iwr upr 
calculated by CNSTC, overlay (16,0), for metallic analysis and 
set to 1.0 by subroutine ACPR0G, overlay (18,0), for advanced 
composite analysis. 

AYA , structural length of current analysis panel, calculated by 
WTCAL, in. 

(f )  , maximum allowable tension stress for splice design by 

subroutine BHDJT, overlays (10,0) and (18,0), set up by CNS'li: 
for metallic analysis and ACNSTR for advanced ccmposite 
analysis, psi. 

(f, )   maximum allowable bearing stress for splice design by 

BHrVTT, set up by CNSTC for metallic analysis anH ACNSTR for 
advanced composite analysis, psi. 
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TABLE 230. TOT ARRAY, LOCATIONS 1 TTOOUGH 330, WFIGIfr ANALYSIS DATA 

AND CONSTANTS (CONT) 

Array 
location Description 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

C-N )-_-|, cover load intensity, down-bending condition for 

previous station, set up by OTCAL for use in metallic analysis 
only, lb/in. 

(+N ). ,, cover load intensity, up-bending condition for previous 
-A. X "" J- 

station, set up by OTCAL for use in metallic analysis only, 
lb/in. 

(f )  .,,,, maximum allowable shear stress for front spar web 
s max FS r 

design by STWEB, set up by CNSl'C for metallic analysis, not 
used in advanced composite analysis, psi. 

(f )  DC, maximum allowable shear stress for rear spar web s max Ko 
design, similar to location 171, psi. 

E  , elastic modulus of upper cover material for use in stiffness upr 
calculations by subroutine EIGJC, set up by CNSTC for metallic 
analysis, not used in advanced composite analysis, psi. 

G  , shear modulus of upper cover material, similar to E  , psi 
upr ^ * upr F 

p  , density of upper cover material, variable SDHR0, reference 

density for torque-box weight calculations, set up by CNSTC 
for metallic analysis and ACPR0G for advanced composite 
analysis, Ib/in^. 

CK )1 , ratio of lower cover to upper cover shear modulus, 

setup by CNSTC for use in stiffness calculations, metallic 
analysis only. 

(K ) , ratio of front spar web to upper cover shear modulus, 

similar to (K,,).. 
G^lwr. 

(K ) , ratio of rear spar web to upper cover shear modulus, 

similar to (K_), 
CJ Iwr 

(Kp). , ratio of lower cover to upper cover elastic modulus, 

similar to (K_), 
CJ Iwr 

C-IOp-, ratio of front spar web to upper cover elastic modulus, 

similar to (K_), 
G Iwr 

(IORS, ratio of rear spar web to upper cover elastic modulus, 

similar to (IC). . 
G Iwr 
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TABLE 230.    TWT ARRAY, LOCATIONS 1 THROUGH 330, WEIGtfT ANALYSIS DATA 
ANP CONSTANTS (CONT) 

Array 
Location Description 

182 

183 

184 

(0  .AYA)/2.0, constant for panel weight calculation, lb/in. 
UfJI 

(p //o  ), density ratio for front spar weight calculations, 
r3 Lipr 

similar to location 165. 
(/)DQ//3  ), density ratio for rear spar weight calculations, 

similar to location 165. 

Locations 185 through 214 are used by subroutines OTCAL and BHDJT, 
overlays (10,0) and (18,0), for storage of siln overhang, chordwise 
splice, and bulkhead data. 

185 

186 

187 

188 

189 

190 

191 

192 

193 

(W . . pS/nc)  » i^>per cover skin overhang material weight at 

the front and rear spars for current panel, lb/panel. 
(W, . nc/ne)! » lower cover skin overhang material weight 

at the front and rea/ spars for current panel, lb/panel. 
(M . .  ,  , . )  , upper cover skin increment for chordwise 

skin chordwise upr ^r 

splice and pads at the current analysis station, calculated 
by BHDJT, lb/side. 

(AW . .  .  , . V , lower cover skin increment for chordwise 
skin chordwise Iwr' 

splice and pads at the current analysis station, calculated 
bv BHDJT, lb/side. 

(W  )      , cover splice and bulkhead attachment weight 

increment at the current analysis station, calculated by BHDJT, 
Ib/jide. 

W. , ., bulkhead weight at the current analysis station, 

calculated by BHDJT, lb/side. 
W  , weight of intermediate rib replaced by bulkhead rib, 

multirib designs only, 0.0 for multispar or fulldepth 
honeycomb sandwich designs, calculated by BHDJT, lb/side. 

K  , weight coefficient for bulkhead weight calculation, BHDJT. 

(A , . rc,,„~)         A    .,  cross-sectional area of upper cover skin skin FS/RS^upr sta i'                   rr 

overhang material at front and rear spars for current analysis 
station, calculated by BHDJT, sq in. 
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TABU: 230. WT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT ANALYSIS DATA 
AND CONSTANTS (CONT) 

Array 
Location Description 

194 

195 

196 

197 

198 

199 

200 

201 

(A
Skin FS/RS^wr sta i' cross-sectional area of lower cover skin 

overhang material as front and rear spars for current analysis 
station, calculated by BHDJT, sq in. 

^AWskin^uDr' uPPer cover skin weight increment, storage location 
for detail calculations by BHDJT, used to create value in 
location 187, lb/side. 

(AW , . )      , lower cover skin weight increment, storage location 

for detail calculations by BHDJT, used to create value in 
location 188, lb/side. 

W     , attachment weight, storage location for detail calculations 

by BHDJT, used to create value in location 189, lb/side. 
(Askin FS/RSV sta i-1' ^er C0Ver skin 0Verhang area for 

previous station, set up by WTCAL from value in location 193, 
sq in. 

(Askin FS/RS^wr sta i-1' lower C0Ver skin 0verhan8 area for 

previous station, set up by WTCAL from value in location 194, 
sq in. 

IC .,,, bulkhead calculation code word and weight coefficient for 

current analysis station, variable CBLHD, set up by CNSTk and 
ACNSTR from D(650)  - 0(660), input data array DBLHD. 

K.        , chordwise splice calculation code word and joint width 

factor for current analysis station, variable CJ0NT, set up 
by CNSTR and ACNSTR from D(661) -  (671), input data array DJ0NT. 

Locations 202 through 214 are used by BHDJT for cover splice calculations. 

202 
203 

204 

205 

206 

0.0, not used for weight calculations. 
d, , fastener diameter for cover splice joint, in. 

t , skin thickness required for splice joint, in. 

(t )      , upper cover skin thickness at splice joint, in. 

(t J      , lower cover skin thickness as splice joint, in. 
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TABLH 230. TWT ARRAY, LOCATIONS 1 THROUQI 7.7.0,  IVIUGIIT 
ANALYSIS DATA ANÜ CONSTANfS (CONT) 

Array 
Location Description 

207 

208 

209 

210 

211 

212 
213 
214 

3.5 (W , . )   , one-half of upper skin weight at the splice, used 
skin upr 

for weight allocation to skin splice plate or bulkhead cap, 

lb/side 
0.5 (W , • ) -, . same as location 207, except for lower cover, v sknr Iwr 

lb/side. 
(4W  ).,.,. splice weight increases for bulkhead, if single 

cap7 blbd' r     & 

shear twice the sum of weights in locations 207 and 208, added 
to bulkhead weights in location 190, lb/side. 

f 4W , . )   . upper cover skin increases for splice plate if 
skin7 upr' ^ 

double shear design, 0.0 if single shear, added to upper cover 
skin incremens in location 195, lb/side. 

f4W , . ) , , same as location 210, except for lower cover, 
skin Iwr* 

lb/side. 
Not used. 
Not used. 
Not used. 

Locations 215 through 226 contain chordwise splice and bulkhead data sets 
for the inboard and outboard control stations of the current panel. 
These data sets are created and used by WTCAL from the BHDJT calculated 
data in locations 187 through 191. 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

chordwise IBD 

(W IBD 

^skin^ upr IBD 

(4Watt) 

r4Wrib) 

Iwr IBD 

IBD 

IBD 

^  chordwise^ 0BD 

^blhd^ 0BD 

^skin^ upr 0BD 

^ski^ Iwr 0BD 
( Vt5 0BD 
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TABLE 230. TO' ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS (CONT) 

Locations 227 through 250 contain cross-sectional areas for torque-box 
structural elements for the previous analysis station created by WTCAL 
from the similar data set in locations 121 through 144. (Refer to loca 
tions 73 through 96 for definitions.) Areas are in terms of square 
inches of material for the structural chord. 

Array 
Location Description 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

skin upr sta i-1 
A  ") 
skin Iwr sta i-1 

rib7 sta i-l 

str upr sta i-l 

str Iwr sta i-1 
A      ) 
misc skin upr sta i-1 

(A 1 
misc skin Iwr sta i-1 

^ atr sta i-1 
(A       ") 
misc^ rib sta i-1 

^skin^ upr VT sta i-1 

^skin^ Iwr VF sta i-1 

^  str-* upr VF sta i-1 

^AstiP Iwr VF sta i-1 

^web-1 FS sta i-1 

^web^ RS sta i-1 

^cap'' FS sta i-1 

(Acap) RS sta i-1 

^Aweb^ FS VF sta i-1 

^web^ RS VF sta i-1 

^rib^ VF sta i-1 

(4A .     , . )     xrr      . i 
misc skin upr VF sta i-l 

^  misc skin Iwr VF sta i-1 

^att^ VF sta i-1 

^misc^ rib VF sta i-1 
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TABLH 230. WT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS (CONT) 

Locations 251 through 274 contain weight coefficients for torque-box structural 
elements. This data set is created by CNSTC from 0(604 - Df627), input data 
array DLTB(5) - DLTB(28) as array DEL variables. F.ach coefficient is also 
referenced by variable name as defined in the following. 

Locations Z^S through 281 are used for storage of data items in locations 66 
through 72. 

Array 
Location Description 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

Ö     ) variable DLCVU, upper cover coefficient, 
cov upr, 
^ , . )   , variable DLSKU, upper cover skin coefficient. *   skin upr* ' ' rr 

6  t )        ,  variable DLSTU, upper cover stringer or cap coefficient 

A      ) ,  variable DLCVL, lower cover coefficient. 
^ 0 cov^ Iwr, * 

<J , . ) , , variable DLSKL, lower cover skin coefficient, 
skin Iwr' 

C J t ) 1 » variable DLSTL, lower cover stringer or cap 

coefficient. 
(6.       , • )   /i . variable DLSKM, miscellaneous skin coefficient misc skin upr/lwr 
(6. ) rm, variable DLATT, torque-box attachment coefficient, 

misc att TB, n 

6   .,, variable DLIRB, intermediate rib or spar coefficient. 

(.6    h)  UJ variable DLIRW, intermediate rib or spar web 

coffielent. 
(6       ) -u. variable DLIRM, miscellaneous structure and attach- v misc rib* ' 
ment coefficient for intermediate rib or spar. 

iö   •    ) i^uji variable DBLAT, bulkhead attachment coefficient. v misc7 blhd' 
d__, variable DELFS, front spar coefficient. 

(Ö      ) r*-,  variable DLFSC, front spar cap coefficient, 
cap PS 

i6    i) ^t variable DLFSW, front spar web coefficient. v web FS 
i6   ■    ) r.p. variable DLFSM, miscellaneous structure and attach- vwmiscy FS' * 
ment coefficient for front spar. 
dDC, variable DELRS, rear spar coefficient. 

(i  ) on variable DLRSC, rear spar cap coefficient. v cap RS' 
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TABLE 230.    TWT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS (CONT) 

Array 
Location Discription 

269 

270 

271 

272 

!  273 

274 

| 275-281 

(I b) nc» variable DLRSW, rear spar web coefficient. 

(J . ) pg, variable DLRSM, miscellaneous structural attachment 

coefficient for rear spar. 
6   , variable DELRR, root rib coefficient. 

(!_,_) OD, variable DLRRC, root rib cap coefficient, cap KK 
(5 b) „, variable DIÄRW, root rib web coefficient. 

(6 • J nnt variable DLRRM, miscellaneous structure and attach- 
misc KK 
ment coefficient for root rib. 

Save locations for data in locations 66 through 72.            j 

Locations 282 through 300 are used for storage of section stiffness data 
by subroutine EIGJC, overlay (10,0). This set is always created after 
conpletion of strength-only analysis of metallic designs. If subsequent 

|  requirements for flutter design exists for the current analysis stations, i 
i  EIGJC is executed again, resulting in loss of the strength-only data set. 

Thus, since section analysis data are printed after the flutter analysis 
1  pass, this set is always saved in CD(1855) - CD(1872), as previously    | 
j  discused.                                              1 

1 Array 
Location Discription 

282 

283 

284 

285 

286 

A', effective cross-sectional area of torque-box for GJ calcu- 
lation. 

' ^«skin' upr + tVl«r- t^skin' tar'. «« »f co™r «b ds/t 

terms, lower cover term corrected for lower cover term corrected 
for lower cover shear modulus effect. 

KV FS-(ds/W FS * (,y RS,(df/W BS1' ^ of sPar mh 

d?/t terns, front and rear spar terms corrected for shear 
modulus effects. 

^ds/t, sun of ds/t terms. 

Jsect' W)2/Idf/t. in.4 

1038 



TABLE 230.    TWT ARRAY LOCATIONS 1 ÜIROUGH 330, WEIGWr 
ANALYSIS DATA AND CONSTANTS (CONT) 

Array 
Location Description 

287 

28S 

289 

290 

291 

292 

293 

294 

295 

296 

297 
298 
299 
300 

Y       , neutral axis of section, distance from upper mold line 
sect 
of section, in. 

CY  ) , , centroid of lower cover, distance from lower mold v cov^ Iwr* 
line of section, in. 

(XM)   , total moment of cover and caps about the upper mold 

line of section, in. 
(Xl )   i sun of upper and lower cover area moments of inertia v  x cov*      rr 

about the neutral axis, and initially (XI )   , sun of upper 

and lower cover area moments of inertia about their respective 
centroids, lower cover term corrected for elastic modulus 
effects, in.* 

(I ) _c, area moment of enertia of front spar caps about the 
X  rb 
neutral axis, in.4 Initially used for upper cover transfer 
term calculations: 4?  distance between the upper cover 2 

centroiJ and the sectiorr neutral axis, in., and A  -(^Y  ) , 

transfer term for upper cover inertia, in. 
(XI )   «., section area moment of inertia about the neutral 

x sect 
axis, in.* Initially used for lower cover transfer term 
calculations: 4Y.   distance between the lower cover 

centroid and the section neutral axis, in., and A.,—'OÜiy- 

'C^?. ) , transfer term for lower cover inertia, in.* Also 

used in inertia calculations for rear spar caps, (I ) DC, in. j X  Ko 

XA  , upper cover area, sq in. 
upr 2 

XA. , lower cover area, sq in. 

(XA  ) pc» front spar cap area, in. 

(XA  ) „e, rear spar cap area, in. 
cap RS*     r   r    * . 

XA, total area of structural material at section, in. 
Not used. 
Not used. 
Not used. 
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TABU: 230.    TWT ARRAY LOCATIONS 1 THR(XKai 330, ICIGKT 
ANALYSIS IWTA AM) (DNSIAWS  (CX3W) 

Locations 301 through 330 contain analysis control constants and variables 
for metallic stringer or cap synthesis created and/or used by ovtrlay 
(10,0)   subroutines SLOT), SFSCII, Mttx:, TSUI, STRG, and SIWU.    Data in 
this set are initially computed by SI-CTI) from input design constraint 
infurnution for each analysis station.    Subroutines TSUI ami STRG^ revise 
current station data as required during the evaluation of synthesis search 
points specified by subroutine SFSCH as b  ,  ff.)..    These adjustments are 

made if control values for stringer «eoroetry synthesis by subroutine STRG 
arc affected by crippling criteria    -lative to plate buckling or by 
limiting values of stringer gage to skin gage ratios. 

Array 
I (.vat ion 

-f 
Description 

301 

30; 

303 

304 

305 

str tmg 
, developed length of current stringer based on mininum 

stringer gage, calculated by STRG,  in. 
0  (f )        , minimun length for two f 

u   nun' * 
for riveted Z-stringer analysis by STRG, in. 

2.0 (f J        , minimun length for two flanges, calculated bv SECTD 
u   mm 

min ♦ nff      , developed length of stringer for minimun height 

and maximum flange width configuration, calculated by SECTD for 
integral or riveted Z-stringer analysis by STRG, in. 

(A     )        , maximum stringer area for minimun gage configuration, max    tmg * * e, * * 
initially calculated by SiCTD, subsequently adjusted and reset 
by TSCll and STRC"., sq in. 

(L      )     .   , minimun developed length of stringer, initially 

calculated by SECID, reviseJ by TSUI if (b/t) based on 
crippling criteria for minimum area calculations for current 
stress level, reset to SECID value on TSCH return to SFSCH, 
in.    Used also by SFSCII and B0TC for initial data calculations 
for new stringer spacing specified by SECTD to SFSCH. 
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TABU: 230. TWT ARRAY, LOCATIONS 1 THROUGH 330, WEICHT 
ANALYSIS DATA AND OONSTANTS (CONT) 

Array 
Location 

306 

307 

308 

309 

310 

311 

312 

313 

314 

+ 
Description 

(L  )  , maximtm developed length of stringer, calculated by 

SHCTI) from input maximum height and flange values, in. 
(b/t)  , control point for integral or riveted Z-stringer synthesis 

by STRG, current design allowable b/t values less than this value 
are checked for local stability, larger values direct STRG to 
size stringer to satisfy physical geometry relationships. LECTD 
initially computes this value as the larger of h  /t  or 1       v *    max mg 
£  /t . If the control value is based on h  , stringer 
max mg max    ^ 
analysis code word IMX, ND(71), is set to 1, and to 2 if based on 

max Subroutine TSCH reconputes these values if crippling 

criteria dictates local stability requirements or if stringer 
minimum gage increase is necessary due to minimum stringer gage 
to sHn gage ratio requirements. 

h . /t , minimum stringer web b/t for minimum size configuration, 
mm mg 
initially calculated by SECTD, revised by TSCH for changes in 
minimum stringer gage. 

h  /t , maximum stringer web b/t for maximun size minimum gage 
max mg 
stringer, similar to location 308. 
f/t , similar to location 309, except for maximum flange width. 

Value initially calculated by SECTD, revised by TSCH if b/t based 
on crippling criteria. 

f . /t , similar to location 310, except for minimum flange width, 
min mg r 

(b/t) minimum b/t for flange design, calculated by TSCH from 

fAstP 

f reqd' 
allowable plate buckling or crippling b/t for current stress 
level. 

.    ,, maximum stringer area for current stress level point, mm i r 

calculated by STRG0 as the larger of stringer area based on 
minimum specified size or minimum size dictated by minimum gage 
and associated web height and/or flange widths required for 
local stability, sq in. 

minimum stringer height for current stress level point. (h „ ) ^ str mm i 
calculated by STRG0 is the larger of input hjn^n or minimum web 
height indicated by local stability and minimum gage, in. 
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TABLE 230.    WT ARRAY, LOCATIONS 1 THROUGH 330, WEIGirr 
ANALYSIS DATA AND CONSTANTS (CONT) 

Array- 
Locations 

315 

316 

317 

Description 

(W 

318 
319 
320 

(f     )     •    •, minimum width of riveting flange for riveted Z-stringer 

analysis only, calculated by STRG0, similar to location 314, 0.0 
for integral I- or Z-stringers, in. 

., minimum width of outstanding flange for integral Z- min i o o o 
or riveted Z-stringer analysis, similar to locations 314 and 315, 
0.0 for integral I-stringers, in. 

(A     ) n /o  •» roaximum stringer area based on stringer gage max (u/x.) i 
dictated by local stability b/t at maximum stringer height or 
flange widths, calculated by STRG0 for current stress level 
point, sq in. 

Not used. 
Storage location for intermediate calculation data, STRG and STRG0. 
Storage location for intermediate calculation data, STRG and STRG0 

Locations 321, 322, 323 and 324 are used by STRG for temporary storage of 
stringer analysis control data computed and used during initial STRG 
calculations for minimum stringer gage adjustments and during data reset 
operations at the conclusion of STRG analysis for stringer design. 

321 (t ,. ) • v str mm 
stringer gage computed as a function of skin gage based 

on factor specified in D(455), input variable STRSK, assumed to 
be minimum stringer gage if larger than input value, variable 
STRMN, D(371), when skin gage is critical for local stability b/t. 
If the skin is not b/t critical, the initial value is reduced by 
the square root of the ratio of required skin b/t to available 
skin b/t, with the lower limit for the resulting gage limited by 
the factor specified in D(456), variable STRR0. 

t  ) .  , temporary storage location for input minimum stringer 

gage, variable STRMN, DC271). Used for initial scaling operation 
I and exit reset operations. 

323   ^tstr' ratio of calculated minimum stringer gage to input minimum 

gage for initial scaling operations, reciprocal of this value for 
exit reset operations. 

32^   ^stPcal min' calculate^ value of stringer minimum gage based on 

322 

skin criteria as discussed previously for location 321, in. 
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TABLE 230.    TWT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS (CONT) 

Description 
Array 

! Locations 

f-  
! Locations 325, 326, and 327 are used for TSCH calculations similar to those 
I  for STRG discussed previously for locations 321, 322, 323, and 324, except 

that TSCH operations are made for the skin gage value critical for local 
stability b/t, TSSC57). 

325 

326 

327 

(t , )    , same as location 322, in. 
str mm o 

(t , ) ,   , same as location 324, in. 
str cal nun 

R  , same as location 323. 

328 Not used. 
329 'Not used. 
330 Not used. 

The following descriptions are for WT array locations 57 through 96 as used 
by subroutine VFCAL during evaluation of torque-box web requirements for 
flutter stiffness criteria.    Refer to general discussion text of this table 
for additional information.    This data set is described here for clarity. 

57 

i  58 

(K-,) _ (ds)  , web length for upper skin corrected for effective 
ü upr  upr 
shear modulus of web, in. Initially (K-)  , upper skin effective 
shear modulus factor =1.0. ™ 

lOyiwr Cds)  , web length for lower skin corrected for effective 

shear modulus of lower cover, in. Initially (Kr), . from 
j location 176. m 

59  j (KG)FSCds)pS, web length for front spar web corrected for effective 

60 

61 

shear modulus of front spar, in. 
177. 

Initially (KG)pS from location 

(KJ -(ds)--, web lej gth for rear spar web corrected for effective VRS' 'RS 
shear modulus of rear spar, in.    Initially (K-)--, from location 
178. G RS 

^Vupr^upr^skin^upr' effective ^^ for strength design upper 
skin.    Initially (ds)      , in. 

Ufll 

(KG)lwr(ds)lwr/(tskin)lwr, effective ds/t for strength design lower 

skin. Initially (ds)-    , in. 

1043 



TABLE 230.    WT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS (CONT) 

Array 
Locations. 

63 

64 

65 

66 

67 

68 

Description 

(KJ„„i'ds)„„/(t . )™, effective ds/t for strength design front 
b ro '  ra  web rb 
spar web. Initially (ds) , 

eff( 

web. Initially (ds). 

in. 

(Kr)_c,(ds)R„/rt . )Rq» effective ds/t for strength design rear spar 

'RS' 
in. 

(4t , . ) VF, upper skin gage increment for flutter design, in. 

(4t , . ) , lower skin gage increment for flutter design, in. 

(4t ,) „ _,, front spar web gage increment for flutter design in. 

(4t . ) , rear spar web gage increment for flutter design, in. 

Locations 69 through 76 and 79 through 94 contain 4-cell data sets of step- 
wise stiffness increase parameters for the 4-web system in which the webs 
are arranged in the order of strength-design gage values, starting with 
the thinnest web as the first element, through the thickest as the fourth 
element. Integer variables Nl, N2, N3, and N4 (ND(41), ND(42), ND(43), and 
NI)(44)) contain the code value for the torque-box web assigned to the 
ordered set, 1 for upper skin, 2 for lower skin, 3 for front spar web, and 
4 for rear spar web. Locations 77 and 78 contain data for the current web 
from the ordered set. VFCAL uses integer variable J, ND(30), for the 
ordered set and analysis step index, and integer variable N, NI)(31), for 
the torque-box web index. 

69 

70 

71 

72 

73 

74 

- j 
LAt^,  web gage increase for web 1, sum of thickness increment for 

steps 1, 2, 3, and 4, in. 
LAt.,  web gage increase for web 2, sum of thickness increments for 

for steps 2, 3, and 4, in. 
LAt.,  web gage increase for web 3, sum of thickness increments for 

steps 3 and 4, in. 
LAt.,  web gage increase for web 4, sum of thickness increment for 

step 4, in. 
At ,  web gage increase for step 1, web gage difference between webs 

2 and 1, or less if ds.. and 4t. results in required stiffness, in. 

Aty, web gage increase for step 2, web gage difference between webs 

3 and 2, or less if ds. + ds. and 4t- results in required stiff- 

ness after accounting for 4* effects, in. 
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TABLE 230. WT ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA AND CONSTANTS (CONT) 

Array 
Location Description 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

At-,  web gage increase for step 3, web gage difference between webs 

4 and 3, or less if ds. + ds« + ds. arid 4t_ results in required 

stiffness after accounting for 4t and dt. effects, in. 

At., web gage increase for step 4, web gage increase required using 

ds. + ds + ds + ds. to satisfy requirement after accounting for 

effects of 4t-, 4t-, and 4t_, in. 

(t ). ., web gage for step i + 1, used in steps 1, 2, and 3, in. 

(d )./(t ). ,, ds/t value for current web element using (t ). .. v s^i v oi+l *  oi+l 
[K-ds/Ct )]-, ds/t term for first web element of ordered set. 

(J    o l 
[Krds/(t )]_, ds/t term for second web element of ordered set. 

[Krds/(t )K, ds/t term for third web element of ordered set. 

[Krds/(t )] ., ds/t term for fourth web element of ordered set. 

(Rgds)., ds value for first web element of ordered set, in. 

(Krds)-, ds value for second web element of ordered set, in. 

(K-ds)., ds value for third web element of ordered set, in. 

I (Krds)., ds value for fourth web element of ordered set, in. 

i (t )., first web thickness of ordered set, in. 
i 

' (t )_, second web thickness of ordered set, in. 

i (t ),, third web thickness of ordered set, in. 
o 3 

(t )., fourth web thickness of ordered set, in. 

; (Os)', web length for first step calculations, in. 

, (ICds)', web length for second step calculations, sum of first and 

second ds of ordered set, in. 

(ICds)', web length for third step calculations, sum of first, 

second, and third ds of ordered set, in. 

(Os)', web length for fourth step calculations, sum of first, 

second, third, and fourth ds of ordered set, in. 
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TABLE 230.    TW ARRAY, LOCATIONS 1 THROUGH 330, WEIGHT 
ANALYSIS DATA \ND CONSTAtfTS (CONCL) 

Array 
Location Description 

95 CTds/t)       j, ds/t required for flutter stiffness,  (4A AJyp). 

Initially4J, difference between required and available J, in. 
>' C&is/t) , current step ds/t value, initially available ds/t 

for strength design,  (4A /J   ). 
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TABLE 231.    WT ARRAY, LOCATIONS 331-400, SECTION WEIGHT 
PER INCH DATA, SUBROWINE WTPIN 

1  

General information for array TWT: 
Blank common reference location = CD(1101) 
Array size ■ '00 cells 
Locations 331 through 400 of array WT are used for storage and retrieval 

of section weight per inch data calculated by subroutine WiPIN at each 
analysis station, for metallic structures in overlay (10,0) and 
advanced composite structures in overlay (18,0).    Computed data for 
each station are saved by WIPIN in array TW, locations 1 through 550, 
arranged in 11 50-cell data sets - set 1 in locations 1 through 50 for 
the tip station, and locations 501 through 550 for the root station. 
Each set consists of station data from TWr(331)  - TWr(380).    These 
11-station data sets are used by subroutine CSBCW for weight analysis 
of center-section structures and by subroutine DLPVT for weight esti- 
mation of fixed torque-box structures deleted and replaced with pivot 
structures of variable-sweep wing designs.    Locations 331 through 400 
are set to 0.0 values by IVTPIN before current station analysis is made. 
Subroutine PRTC prints the contents of locations 331 through 393 under 
control of internal print control word IPB for each station analyzed. 

Array 
Location Description 

1-330 Defined in Table 330.    Station weight data computed by subrou- 
tines WTCAL and BHDJT and stored in locations 121-144, 186-190, 
193, and 194 are used by WTPIN.   Torque-box weight coefficients 
used by WTPIN as array DEL variables are stored in locations 
251 through 280.    fhe coefficient values of array DEL are 
created by subroutine CNSTC. 

Locations 331 through 354 contain weight-per-inch values computed from the 
cross-sectional areas stored in TWTfm) - T¥r(144).    Values for data 
items in locations 333, 339, 344 through 347, 353, and 354 are subsequently 
changed by WIPIN. 

331 

332 

333 

334 

335 

fw ..   )      , upper cover skin weight, lb/in. 
SKXil  lijJr 

(w , .  J.    , lower cover skin weight, lb/in. 

(wrib), intermediate rib or spar weight, firib • Srib web- A^- p, 

lb/in. 

(w     )      , upper cover stringer or cap weight, lb/in. 

(wstr)lwr, lower cover stringer or cap weight, lb/in. 
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TABLE 231.    TWT ARRAY, LOCATIONS 331-4ÜÜ, SLCmON WLIGiri- 

PHR INCH DATA, SUBROUTINli WTPIN (COM) 

| 1  
Array 
Location Description 

336   (w .   , . )  , upper cover miscellaneous skin weight, lb/in. 
i  nusc skirrupr' rr e 

557 l (w .   , . ), , lower cover miscellaneous skin weight, lb/in. v misc skurlwr' 6 ' 
558 w  , cover-to-support structure attachment weight, lb/in. 

339   (Aw +¥\rr:9  miscellaneous attachment weight increment for flutter 

, design, initially (w . ) ., , lb/in. 0       '  misc rib 
540 (Aw . . )   ..,., upper cover skin weight increment for flutter skin upr VI-  rr * 

design, lb/in. 

541 (Aw , . )i  ^-» lower cover skin weight increment for flutter skiirluT VF' 
design, lb/in. 

342   (Aw  )    , upper cover stringer or cap weight increment for 

flutter design, lb/in. 

543 (Aw  )    , lower cover stringer or cap weight increment for 

flutter design, lb/in. 

544 (w . Jpc» front spar web weight, initially -w; , lb/in, 

345 (w h)Rq. rear spar web weight, initially 2wR4,, lb/in. 

546 (w jp^, front spar cap weight, lb/in. 

517 (w ) , rear spar cap weight, lb/in. 

548 (Aw r .)pS ,_., front spar web weight increment for flutter design, 

lb/in. 

549 (Aw . j  VI:, rear spar web weight increment for flutter design, 

lb/in. 

550 (Aw -iJup» intermediate rib or spar weight increment for flutter 

design, 1L, 

551 (Aw .   , .  j       ,„, upper cover miscellaneous skin weight misc skin upr VF  rr ** 
increment for flutter design, lb/in. 

552 (Aw .   i • )i  in^» lower cover miscellaneous skin weight misc skm^lwr VI'* * 
increment for flutter design, lb/in. I 
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TABLE 231. TWT ARRAY, LOCATIONS 331-400, SECTION WEIGHT 
PER INCH DATA, SUBROUTINE OTPIN (CONT) 

Array 
Location Description 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

(w i • ro/no)  i weight of upper cover skin overhang material skin FS/RS upr'   »     rr •» 
at front and rear spar, initially (Aw  )   ._,, stringer-to-skin 

attachment weight increment for flutter design, lb/in. 

(w . . n^/nq)! . weight of lower cover skin overhang material at 

front and rear spar, initially (Aw . ) .. ._., miscellaneous rib 

or spar structure weight increment for flutter design, lb/in. 

fw . )_c, weight of miscellaneous structure and attachment items misc FS'   6 

for front spar, lb/in. 

(w . )„^, weight of miscellaneous structure and attachment items 
misc RS 

for rear spar, lb/in. 

(w . ) .. . miscellaneous rib or spar structure weight, lb/in. misc^nb' r & »  ' 
(Zw  )  , total upper cover weight, strength and flutter design, 

lb/in. 

(Xw     )      , total lower cover weight, strength and flutter design, 

lb/in. 

Zw .. , total intermediate rib or spar weight, strength and flutter 

design, lb/in. 

Zwp„, total front spar up and web weight, strength and flutter 

design, lb/in. 

IwR„, total rear spar cap and web weight, strength and flutter 

design, lb/in. 

W .. , weight of one rib at the current analysis control station, 

multirib designs only, 0.0 for multispar and fulldepth honeycomb 

sandwich designs, lb/side. 

WRR, root rib weight, root station only, lb/side. 

(W  J 0, root rib cap weight, root station only, lb/side, cap KK 
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TABLE 231. WT ARRAY, LOCATIONS 331-400, SECTION WEIGHT 
PER INCH DATA, SUBROUTINE WTPIN (CONI) 

Array 
Location Description 

3ö6 

3b7 

568 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

(W i )Rp, root rib cap weight, root station only, lb/side. 

(W . )nn,  root rib miscellaneous and attachment weight, root misc^RR' • ' 
station only, lb/side. 

Not used. 

Not used. 

Not used. 

3;wTR, total torque-box weight, strength and flutter design, 

lb/in. 

Not used. 

Not used. 

2lw .  , total miscellaneous structure and attachment weight, 
misc' & ' 

strength and flutter design, lb/in. 

(Aw . .  ,  J • )  » incremental weight of upper cover skin 
skin chordwise upr *    rr 

splice or pad material, distributed as a chordwise strip along 

the structural chord of the current analysis station, lb/side. 

(Aw , .  u J • )i  » incremental weight of lower cover skin 
skin chordwise IUT * 

splice or pad material, distributed as a chordwise strip along 

the structural chord of the current analysis station, lb/side. 

(Aw  ) . t ■    »  attachment Aveight for chordwise splice or 

bulkhead, distributed as a chordwise strip along the structural 

chord of the current analysis station, lb/side, 

w, .,,, weight of bulkhead, distributed as a chordwise strip along 

the structural chord of the current analysis station, lb/side. 

W .. , weight of one intermediate rib at the current analysis 

station, rib to be locally replaced with bulkhead, computed for 

multirib designs only, 0.0 for multispar or fulldepth honeycomb 

sandwich designs, lb/side. 
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TABLE 231. TWT ARR.W, LOCATIONS 331-400, SECTION WEIGHT 
PER INCH DATA, SUBROUTINE WTPIN (COM) 

Array 
Location Description 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

ZAVL^, total torque-box weight increment for flutter design, 

lb/in. 

IWpj- , total surface weight, lb/in. 

2wTR, total torque-box weight, lb/in. 

Zw.p, total leading edge weight, lb/in. 

Zw_,, total trailing edge weight, lb/in. 

2wWTC._, total surface secondary structure weight, lb/in. 

SAWyp, total weight increment for flutter design, lb/in. 

GSAW-,.,) .  . . , total weight of local chordwise structures of 
TB chordwise 

torque-box, computed by subroutine WTCAL as additional weights 

to be combined with spanwise structures, lb/side. These items 

are assumed to be uniformly distributed along the structural 

chord of the current analysis station for mass distribution 

analysis. 

(IAWTB) .  . .  ^ , total weight of local chordwise structures 

at the outboard station of the current torque-box panel, computed 

by WTCAL as one-half of the calculated weights of these struc- 

tures for the previous analysis station, if any, lb/side. 

(lAV^Lg) .  . . t     , total weight of local chordwise structures 

at the inboard station of the current torque-box panel, computed 

by WTCAL as one-half of the calculated weights of these struc- 

tures for the current analysis station, if any, lb/side. Total 

calculated weight used for the root panel. 
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TABLE 231. TWT ARRAY, LOCATIONS 331-400, SECTION WLTGIIT 
PER INCH DATA, SUBROUTINE WFPIN (CQNCL) 

Array 
Location Description 

590 

391 

392-398 

599 

400 

(SAW )  , total weight of torque-box structural provisions and 
ID LUL 

fittings for concentrated mass attachment to the current torque- 

box panel, set up by OTCAL from structure weight increments 

computer by subroutine C'JL, overlay (15,0), and currently stored 

in subarray DPCDL (reference location T(220J - 1(229)1, lb/side. 

(ZAW J   , total weight of torque-box structures for the 

current panel, consisting of items not represented by Iw„,u in 
1 D 

location 382.    Computed by UTCAL as the total weight oi the items 

stored in location TWT( 10b)  - TVr(l09), plus TWr(146)   if tip 

panel, or 'l¥r(5())  if root panel   (Table 230),  lb/side. 

Not used. 

(6      )        or (8     ),    »  temporary storage location for upper or cov upr cov Iwr r       / & rr 
lower cover weight coefficient, used by HTTPIN for total cover 

weight per inch calculations.    Initially (t )_   or (t )__, front 

and rear spar web gage, used by WTPIN for front spar weight per 

inch calculations, in. 

(w   , L-c/K .      __ or (w   . )nc,/K .      __,  temporary storage for web'FS   misc FS web RS   misc RS'       *~     / • 
front and rear spar calculations by WTPIN, lb/in. 
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TABUi 232. TWT ARRAY, LOCATIONS 331-400, CEtfTER-SECTION WEIGKT 
IMTA, SUHROUTINT. CSECW 

General information for array TVT: 
Blank comrxjn reference location ■ CD(1101) 
Array size = 400 cells 
Locations 331 through 400 of array WT are used for storage and 

retrieval of center-section weight per inch data calculated by sub- 
routine CSliCW, and used to esti/nate center-sect ion structure weights 
for metallic designs in overlay (9,0) and advanced composite designs 
in overlay (18,Oj. Computed data are based on outer panel root 
station design reflected in the station 1 weight-per-inch data set 
stored as a 50-cell block in TW(501) - TW(550) by subroutine 
WTPIH  (Table 231). Center-sect ion weight-per-inch at the side of 
body, Y = bj/Z, and vehicle centerline, Y ■ 0.0, are computed by 
CSHCW and stored as identical sets in locations 331 plus 333 through 
354, and 332 plus 357 through 378. These items, plus additional 
centerline rib data in locations 355, 356, 379, and 380, are saved 
as a 50-cell data set in array W, locations 551 through 600, for 
use by subroutine DLFVT in the weight estimation of fixed torque-box 
structures deleted and replaced with pivot structures of variable- 
sweep wing designs. Calculated weights for center-section structures 
are stored in array TSS, locations 1 through 50 (Table 236). TVT 
(380), TSS(l) - TSSrSU), and TK(550) - TW(600) are all set to 
0.0 values by CSECW before logic check for center-sect ion weight 
analysis. Subroutines TB0PT, overlay (9,0), and ATR0PT, overlay 
(18,0), use subroutine PRIM to print the contents of TWT(331) - 
TWT(393) plus TSS(l) - TSS(54) under control of internal print 
control word IPA (logic tests made only if center-section weights 
are calculated). 

Array 
Location 

331 

332 

Description 

, center-sect ion weight at side-of-body, lb/in. 

(ZwCSF,)r-. , center-sect ion weight at centerline, lb/in. 

(I WCSEC3b1/2 

Locations 333 through 354 contain weight per inch data for the center- 
section components at the side-of-body station, b./2.    Ihese weights are 
based on root station weights of corresponding outer-panel torque-box 
components adjusted for differences in weight coefficient values. 

333 (üw .) I     )   K /2' total uPPer cover weight at side-of-body lb/in. 
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TABLE 232.    TWT ARRAY, LOCATIONS 331-400, CLNTlIR-ShCTlON WEIOfT 
DATA, SlJBRamNT. CSECW (CONT) 

Array 
Location Description 

334 (Iw      i        ,    /,i total lower cover weight at side-of-body,  lb/in. cov iipr hi/2' * /1      / 
7>?>5 i Sw ..).   ,,, total intermediate rib or spar weight at side of- 

nb b^/- 
body,  lb/in. 

33ü    (Sw,,,). ,,, total front spar weight at side-of-body, lb/in. 
rS ni/- 

33"    ' ^wuc^» / » total rear spar weight as side-of-body, lb/in. 

538    (Iw . ), ,,, total miscellaneous structure and attachment 
misc b,/2 

weight at side-of-body, lb/in. 
339    (w , . )   .  ,. upper cover skin weight at side-of-body, lb/in. skin upr h^ 1     " /»  ' 
34ii    (w J   i  i upjier cover stringer or cap weight at side-of- 

ixxly, lb/in. 
341    (w .   . . )   . ,,, upper cover miscellaneous skin weight at 

misc skin upr b]/_  " ft 

■iide-of body, lb/in. 
.i4J    (w , . ).  .  -,, lower cover skin weight at side-of-body, lb/in. skin Iwr bi/2' Hl /»  ' 
343 fw . )i u   " t  lower cover stringer or cap weight at side-of 

str iwr o-t/*. 
body, lb/in. 

344 (w .   , • ),  . /it lower cover miscellaneous skin weight at inisc skin IWT h^/2' 6 

side-of-body, lb/in. 
345-    (w  )  , ,^, front spar cap weight at side-of-body, lb/in. 

34(i    (w, )  . ;,, rear spar cap weight at side-of-body, lb/in. •rap Kl-» Di /._ 

34"    (w .),,.. . ,-,, front spar web weight at side-of-body, lb/in. web Fa bj/*. 
34^    (w L)«- i / •» reai sPar we^ weight at side-of-body, lb/in. 

349 Not used. 
350 Not used. 
351 Not used. 
35.' (Aw . .      ,      . )        ,    ,,,  incremental weight for upper cover skin chord wise upr bj/2 '^ 

skin material distributed as a chnrdwise strip at the side-of- 
body, provisions for chordwise skin splice or bulkhead attach 
skin pails,  lb/side. 

353 fAw . .      .      . ),      .    ,,,  incremental weight for lower cover skin chord wise Iwr bi/2 
skin material distributed as a chord wise strip at the side-of- 
body for skin splice or pad, lb/side. 
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TABLE 232.    TWT ARRAY, LOCATIONS 331-400, CENTER-SECTION WEIGHT 
DATA, SUBROUTINE CSECW (CONT) 

Array 
Location 

354 

Description 

355 

356 

(Av ^  ,  ,   ). i-, attachment weight for skin splice or 
att chord wise b^ 

bulkhead, distributed as a chordwise strip at the side-of- 
body, lb/side. 

^MhaV/L' wei8^t 0^ bulkhead at centerline, lb/side. 

^ ttV/l hlhd' wei8bt 0^ cover attachments for centerline 

bulkhead, lb/side. 

Locations 357 through 378 contain weight per inch data for the center- 
section components at the centerline station. These weights are based on 
side-of-body weights stored in locations 333 through 354 adjusted for 
cross-section differences between the stations. 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

Iw  )   ,,,, , total upper cover weight at centerline, lb/in. 
cov upr L/L      "^        s ' 

Iw  ), „., ,  total lower cover weight at centerline, lb/in. 
cov Iwr C/L B ' 

Iw •. )r/j > total intermediate rib or spar weight at centerline, , 

lb/in. 
Ew,.,,)^., , total front spar weight at centerline, lb/in. 

2wR ) , , total rear spar weight at centerline, lb/in. 

Zw . ),,,., total miscellaneous structure and attachment weight 
misc C/L 6 

at centerline, lb/in. 
w . . )   _.,, upper cover skin weight at centerline, lb/in. 
skin upr C/L  r * 

w  )    , , upper cover stringer or cap weight at centerline, 
o L X UOX \*/ LJ 

lb/in. 
w .   , . )   „.., upper cover miscellaneous skin weight at 
misc skin upr C/L  Kl^ B 

centerline, lb/in. 
w , . )    . , lower cover skin weight at centerline, lb/in. 

w  ).   ,., lower cover stringer or cap weight at centerline, 

lb/in. 
wmisc skin^lwr C/I' lower cover miscellaneous skin weight at 

centerline, lb/in. 
w  )   , , front spar cap weight at centerline, lb/in. 

w  )   , , rear spar cap weight at "enterline, lb/in. 
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TABU- 232. TWT ARRAY, LOCATIONS 331-400, CENTER-SECTION WEIGHT 
DATA, SUBROUTINE CSECW (CONCL) 

Array 
Location Description 

371 

372 

373 
374 
375 
376 

377 

378 

379 

380 

381 
397 
398 

399 

400 

(w u)r^ /-/i front spar web weight at centerline, lb/in. 
web hb  C/L, 

(w .)   ,. , rear spar web weight at centerline, lb/in. 

Not used. 
Not used. 
Not used. 
(Aw , .  ,  ,   )   „,., incremental weight for upper cover 

skin chord wise upr C/L 6     ^ 
skin material distributed as a chordwise strip at the center- 
line, nrovisions for chordwise skin splice or bulkhead attach 
skin pods, lb/side. 

(Aw . .  .  , . ), „,. ,  incremental weight of lower cover 
skm chord nse Iwr C/L, 6 

skin material distributed as a chordwise strip at the center- 
line fcr skin splice or pad, lb/sido. 

(Aw ,  .  ,   )^/,, attachment weight for skin splice or 
att chord wise C/L 6 r 

bulkhead, distributed as a chordwise strip at the centerline, 
lb/side. 

(W  ) , 11.1, centerline bulkhead cap weight, lb/side. 

^ hV/T hlhH' centerline bulkhead web weight, lb/side. 

Not used. 

(W . )  or (W . ) , temporary storage for front and rear 
misc rb    misc Kb 
calculations, lb/in. 

(W . ) •., tanporary storage for miscellaneous weight 

calculations, lb/in. 
W  , temporary storr-ge for miscellaneous weight calculations, 

lb/in. 
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TABLE 233. WT ARRAY, LOCATIONS 1 THROUOi 50 AND 311 THROUGH 400, 
TORQUE-BOX WEI OTT INCREMENT DATA FOR PIVOT DESIGNS, SUBROUTINE DLPVT 

General information for array TWT: 
Blank common reference location = CD(1101) 
Array size = 400 cells 
Locations 331 through 400 of array TWT are used by subroutine 
DLPVT to compute weights of outer-panel torque-box and center- 
section structures to be replaced with pivot structures. Weights 
are confuted from the 12 50-cell weight-per-inch data sets stored 
in array TW, locations 1 through 600. Incremental weight for the 
outer-panel torque-box are stored in array TWT, locations 1 
through 50; center-sect ion weights are stored in array TSS, loca- 
tions 1 through 50. These output arrays are subsequently combined 
with the basic "clean wing" weight sumnary sets and used in overlay 
(17,0) for final weight calculations. Outer-panel data used by 
DLPVT, TW(1) - TW(550), consist of subroutine WTPIN data computed 
and stored in TWT(331) - TWr(380), Table 231. Center-section data, 
TW(551) - TW(600), are conputed by subroutine CSEW, stored in 
TWT(331) - Wr(380), Table 232. Subroutine DLPVT initializes 
TWT(331) - TWT(400) to 0.0 values before calculations are made. 
Locations 1 through 50 of output arrays TWT and TSS are set to 
0.0 values by subroutines TB0PT, overlay (9,0), for metallic 
designs, or subroutine ATB0PT, overlay (18,0), for advanced com- 
posite designs. These subroutines use subroutine PRTH to print 
the contents of arrays TSS and TWT, under control of internal 
print control word IPA (logic tests are made only if pivot designs 
are evaluated). 

I 

Locations 1 through 50 contain outer-panel torque-box weights to be 
subtracted from the basic "clean wing" weights calculated and stored in 
TWT(l) - TWT(50) by subroutine WTCAL (Table 230). Data in these loca- 
tions are identical to those of Table 230, except that locations 39 
through 50 are not used by DLPVT and contain 0.0 values. Subroutine 
DLPVT initially computes these items in terms of weights per side 
then converts them into weights per air vehicle. The weights are com- 
puted as positive values; in overlay (17,0), subroutine PRTD subtracts 
these values from "clean wing" totals during conputations of final weights. 
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TABLE 233.    WT ARRAY,  UDCATIONS 1 THROUGH 50 im 311 THROUGH 400, 
TORQUE-BOX WEiarr INCRl^nxr DATA FOR PIVOT DESIGNS, SUBROUTINE DLPVT (CONT) 

q 

1(1 

11 

12 

13 

14 

IS 

It. 

17 

18 

l(.l 

20 

21 

22 

27, 

(AIK'       total torque-box weight, lb per A/V. 
in 

[AIW     )      , total lower cover weight,  lb per A/V. 
cov upr 

(AIK      ),     ,  total  lower cover weight,  lb per A/V. 
cov Iwr 

(A2AW    )    ,   total   torque-box weight increment for flutter 

design, lb per A/V. 
AZW .. , total Intermediate rib or spar weight, lb per A/V 

rib 

AZWCC, total front spar weight, lb per A/V. 

AZW c, total rear spar weight, lb per A/V. 

AZW .  , total miscellaneous structure and attachment weight, 
nusc' 

lb per A/V. 
(A W , . )  , upper cover skin weight, lb per A/V. 

skin upr  rr 

(A W .)  ., upper cover stringer or cap weight, lb per A/V. 

(AW .   , . )  , upper cover miscellaneous skin weight, lb v  misc skurupr 

per A/V. 

(AW , . L , lower cover skin weight, lb per A/V. 
skin Iwr 

(AW  ), , lower cover stringer or cap weight, lb per A/V. 
str Iwr 

(AW .   , . ),  , lower cover miscellaneous skin weight, lb 
misc skin Iwr' 

per A/V 

^capW 
(AW . ) , front spar web weight, lb per A/V. 

(AW  ) , rear spar cap weight, lb per A/V. 

(AW ..)„.,, rear spar web weight, lb per A/V. 
web RS 

(AW , . )   ,„, upper cover skin weight increment for flutter 
skin upr VF b 

design, lb per A/V. 
(AW  )   „.., upper cover stringer or cap weight increment for 

flutter design, lb per A/V. 
(AW .   . . J   ,„,, upper cover miscelleneous skin weight 

misc skin upr VT   ' & 

increment for flutter design, lb per A/V 
(AW . . j.  .,,., lower cover skin weight increment for flutter 

skin Iwr VT 6 

design, lb per A/V. 

(AW  ).  V1,, lower cover stringer or cap weight increment 

for flutter design, lb per A/V 

(AW  )p_, front spar cap weight, lb per A/V. 
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TABLE 233. TWT A1UUY, LOCATIONS 1 THROUGH 50 AND 311 THROUGH 400, 
TORQUL-BOX WEIGHT INCRl^Ä-Nr DATA FOR PIVOT DESIGNS, SUBROUTINE DLPVT (CONT) 

j Array 
i Location 
I  

Description 

24 

25 

2b 

27 

28 

2,.> 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39-50 

(AW .   , . ),  ,„,, lower cover miscellaneous skin weight misc skin Iwr VF* & 

increment for flutter design, lb per A/V. 

(AW -iJirp. intermediate rib or spar weight increment for flutter 

design, lb per A/V. 

(AW . )  yp, front spar web weight increment for flutter design, 

lb per A/V. 

(AW .)__  , rear spar web weight increment for flutter design, 

lb per A/V. 

(AW tt)ypi miscellaneous structure and attachment weight increment 

for flutter design, lb per A/V. 

0.0, not used. 

AW.-.,, bulkhead weight, lb per A/V. 

AW R, root rib weight, from location 35, lb per A/V. 

(AW  )DD, root rib cap weight, from location 36, lb per A/V. cap KK 
(AW iJnn, root rib web weight, from location 37, lb per A/V. 

(AW . )ni,, root rib miscellaneous and attachment weight, from nusc RR 0 ' 
location 38, lb per A/V. 

AW , root rib weight, lb per A/V. 

(AW  J  , root rib cap weight, lb per A/V. 

(AW . )„, root rib web weight, lb per A/V. 

).._, root rib miscellaneous and attachment weight, lb per nusc RR 0    '       r 

A/V. 

(AW 

A/1 

0.0, not used. 

Locations 51 through 330 are not used for DLPVT calculations. (Refer to 
Table 230.) 

51-330 Not used. 
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TAKLE 233. WT ARRAY, LOCATIONS 1 THROUGH 50 AND 311 THROUGH 4()U, 
TXIRQUl BOX WEIGHT INCRI-MHNl" DATA FOR PIVOT DESIGNS, SUBROUTINE DLPVT (CON1J 

Array 
Location Description 

Location.' 331 through 5b6 contain outer-panel torque-box weights computed 
from the weight-per-inch data stored in TW(1.) through TW(550). These 
weights include the torque box structures between the inboard and outboard 
lug-rib stations determined by subroutine PIV0T. These locations are used 
by subroutine DLPVT to sum the weights of affected torque-box panel weights 
based on the structural reference line stations for the 11 outer panel 
analysis stations and the lug-rib stations. Subroutine DLPVT logic is 
programmed to start the accumulation of weights at the outermost full or 
partial panel first, proceeding inboard until the root panel or the panel 
which contains the inboard lug-rib has been evaluated. If the inboard lug- 
rib is within the center-section, outer-panel integration is stopped and 
additional confutations made for estimation of center-section weights 
to be deleted. 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

fW . . J  , upper cover skin weight, lb/side, skin upr  ir • »  ' 
(W . . ). , lowei cover skin weight, Ib/sidc. skin Iwr' b    ' 
(W .. , intermediate rib or spar weight, lb/side. 

(W 1. )  » upper cover stringer or cap weight, lb/side. 

(W . ), , lower cover stringer or cap weight, lb/side. 

(W .   . . )  , upper cover miscellaneous skin weight, lb/side, misc skin^upr' rK » »  ' 
(W .   , • ), , lower cover miscellaneous skin weight, lb/side, misc skm Iwr' * * 
W tt>  cover attadunent weight, lb/side. 

(AW „,),_, miscellaneous attachment weight increment for flutter att VT' s 

design, lb/side. 

(AW , . )   ._,, uFper cover skin weight increment for flutter skin upr VF' Kr 6 

design, lb/side. 

(AW . . )    , lower cover skin weight increment for flutter 

design, lb/side, 

fAW  )    , upper cover stringer or cap weight increment for 

flutter design, lb/side. 

(AW  )    , lower eover stringer or cap weight increment for 

flutter design, lb/side. 
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TABLli 233.    TWT ARRAY, LOCATIONS 1 THRDUQI 50 AND ^11 TURUUGH 400, 
TORQUE-BOX WEICin' INCREMENT DATA FOR PIVOT DESIGNS, SUBROUTINE DLPVT (CONT) 

Array 
Location Description 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

(W ph)pq, front spar web weight, lb/side. 

(W . )Rq» rear spar web weight, lb/side. 

(W  ) , front spar cap weight, lb/side. 

(w  )nc» rear ^P31" caP weight, lb/side, cap Kb 
(AW . )„„ _, front spar web weight increment for flutter design, 

lb/side. 

(AW uJnc yp» rear spar web weight increment for flutter design, 

lb/side. 

(AW -lOyp» intermediate rib or spar weight increment for flutter 

design, lb/side. 

(AW .   , . )   ,_, upper cover miscellaneous skin weight 
misc skin ixpr VF   r * 

increment for flutter design, lb/side. 

(AW .   , • ), ,rrt  lower cover miscellaneous skin weight 
misc skin'lwr VF' * 

increment for flutter design, lb/side. 

(W . . J.C/DC)  » weight of upper cover skin overhang material at 

front and rear spars, lb/side. 

(W . , pc/nq)! » weight of lower cover skin overhang material at 

front and rear spars, lb/side. 

(W . )_„, weight of miscellaneous structure and attachment items 
misc PS'   * 
for front spar, lb/side. 

(W . )nc,, weight of miscellaneous structure and attachment items 
misc RS 
for rear spar, lb/side. 

(W . ) -u» miscellaneous rib or spar structure weight, lb/side. 

(AW . .  .  , ,  )  , incremental weight of upper cover skin 
skin chordwise upr' *     Kr 

splice or pad material along the structural chords of affected 

analysis stations, lb/side. 
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TABLt 233. TWT .mA\\  LOCATIONS 1 THROUGH 50 and 511 IHROUGH 400, 
TORQUE-BOX WEIGHT INCREMENT DATA FOR PIVOT DESIGNS, SUBROirriNE DLPVT (CGNT) 

| Array 
1 ivocation Description 

359 

360 

361 

362 

363 

364 

365 

366 

(AW ..  .  , , ),  , incremental weight of lower cover skin 
skin chordwise Iwr' • 

splice or pad material along the structural chords of affected 

analysis stations, lb/side. 

(AW „J .  . .  , attachment weight for chordwise cover splice or v  att chordwise' ^ 
bulkheads at the affected analysis stations, lb/side. 

W, ,,, weight of bulkheads at affected analysis stations, lb/side. 

AW .. , weight of intermediate ribs replaced with bulkhead ribs at 

affected analysis stations, multirib designs only, 0.U for 

multispar or fulldepth honeycomb sandwich designs, lb/side. 

WOD, weight of root rib, lb/side. 

(W  )DD, weight of root rib caps, lb/side. cap KK 
(W h)nR» weight of root rib web, lb/side. 

(W . )nn, weight of miscellaneous structure and attachment items v misc^RR'   * 
for root rib, lb/side. 

367-377 Not used. 

Locations 378 through 400 are used for storage and retrieval of geometry 
control station values and weight calculation constants computed during 
outer-panel torque-box and center-section analysis. 

378 

379 

380 

(AW . .  .  .   )  , upper cover skin increment for chordwise 
skin chordwise upr  r 

splice and pads, center-section analysis only, lb/side. 

(AW . .  ,  ,   ).  , lower cover skin increment for chordwise 
skin chordwise Iwr 

splice and pads, center-section analysis only, lb/side. 

(widtK-o)^«, structural width of torque-box at outboard analysis 

control station for current outer-panel torque-box panel, in. 

Also, (AW  ) ,  , .  , cover splice or bulkhead pad weights 

for center-section analysis, lb/side. 
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TABLt 253.    TWT ARRAY, LOCATIONS 1 THROUGH 50 ANÜ 311 TOROUGH 400, 
TURgUH-HOX WEIGHT INCRiMi^r DATA FOR PIVOT DESIGNS, SUBROUTINE DLPVT (CONI) 

Array 
Location Description 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

K ...... widtn factor for calculation of chordwise element weights, 
width 
outer-panel and center-section analysis. 

(Y* -rJfD. inboard analysis control station for current outer- 
\ ID ID 

panel torque-box panel, in. 

(Y jvJßr,,  outboard analysis control station for current outer- 

panel torque-box panel, in. 

(AYJ/2.0, one-half of affected panel span, in. 

WTD, weight at inboard station of affected panel for current 

structural element, lb/in. 

WL-, weight at outboard station of affected panel for current 

structural element, lb/in. 

(W.J p inboard station weight of reference outer-panel torque- 

box or center-section panel for current structural element, 

lb/in. 

(WL. ) f, outboard station weight of reference outer-panel torque- 

box or center-section panel for current structural element, 

lb/in. 

(R.) , ratio of distance between affected panel inboard station 

and inboard control station of reference outer-panel torque-box 

or center-section panel to structural span of reference panel. 

(R.)^-, outboard station factor for affected panel similar to 

location 389. 

(AY.)TD, distance between inboard station of affected panel and A IB 

inboard control station of reference outer-panel torque-box 

panel, in. 
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TABLE 233.    WT ARRAY, LOCATIONS 1 THROUGH 50 AND 311 THROUGH 400, 
TORQUE-BOX IVEIQfT INCREMENT DATA FOR PIVOT DESIGNS, SUBRÜUITNE ÜLPVl' (CONCLJ 

Array 
Location Description 

392 

393 

394 

595 

596 

397 

398 

399 

400 

(AY.)-.«, distance between outboard station of affected panel and 

inboard control station of reference outer-panel torque-box 

panel, in. 

(AY.) rt  span of reference outer panel torque-box panel, in. 

(Y. )TR, inboard station of affected panel, inboard lug-rib station 

or inboard outer-panel analysis station of current reference 

panel, in. 

0^\^0iR» outboard station of affected panel, outboard lug-rib 

station or inboard outer-panel analysis station of current 

reference panel, or side-of-fuselage station for center section, 

in. 

(Y . )-„ .., structural station for inboard lug-rib, in. 

(Y. )TB .. , structural station for outboard lug rib, in. 

(Y--) .. , Y-coordinate of inboard lug-rib, in. 

(YTR) .. , Y-coordinate of outboard lug rib, in. 

Intermediate calculation data. 
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TABLE 234. PT ARRAY, SUBflDirriNE PIV0T 

General information for array FT: 
Blank common reference location = T(901) 
Array size ■ 100 cells 
Array PT in conjunction with array S (Table 235) is used for storage and 

retrieval of the calculated data for pivot structure analysis.    The 
contents of PT and S are printed by subroutine PIV0T at the end of the 
pivot analysis under control of IP(26), case control card 1, column 26. 
The output is identified by the title "T at End Pivot."   Contents of 
locations T(881) through T(1200) are printed with PI array starting 
at location 901, and S array at location 1001. 

The included sketches, identified and referred to as sketches a through 
e, are included as part of this table to stpplement the descriptions 
of each array location.    The sketches are also referred to in the S 
array descriptions of Table 235. 

Array 
Location Variable 

Sketch 
Rcf Description 

1 

2 
3 

4 

5 

6-7 
8 

9 

10 

11-29 
30 

31 

YCPVI' 

CKEC 
ARM 

YM 

DXPVL 

PVTV 

PVTM 

PVTD 

a 

d 

a 

a 

c 

Structural distance from tip to centerline 
of pivot parallel to elastic axis, in. 

Cube of inboard rib web thickness, in3. 
Couple-arm, distance between midpoints 
of outboard lugs at pivot centerline, in. 

Structural distance from tip station to 
line normal to the elastic axis passing 
through the pivot centerline, in. 

Location of pivot centerline aft of local 
leading edge as fraction of pivot station 
chord. 

Not used 
V», net ultimate design shear at pivot 
centerline computed at pivot station 
projection on elastic axis, lb. 

MM, net ultimate design bending moment at 
pivot station projection on elastic 
axis, in-lb. 

Mold line depth of wing at pivot station, 
in. 

Not used 
Tangent of rear spar sweep angle of refer- 
ence pi an form. 

Difference between fuselage station of rear 
spar intercept at centerline and fuselage 
station of pivot, in. 
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TABU: 234.    PT ARRAY, SUB-WTINH PIV0T {COM) 

Y-axis ^. 

Pivot center)ine 

Structural   reference  line 
(Elastic axis) 

DXPVT 

X-axls 

a.    Wing and Pivot  Geometry. 
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TABIJi 234.    PT ARRAY, SUBROUTINE PIV0T (COtfT) 

Ptvot 

Rear spar plane 

Outboard lug-rib 

b.    Outboard Lug Geometry. 
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TABU- 234.    PT ARRAY, SUBRDl/riNli PIVfT (GQKT) 

Front spar 
plane 

Rear spar 
plane 

i 
Pivot 

c.     Inboard Lug Geometry. 
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TABU: 234.     PT AR«AY, SUBROUllNl: IMV^l' (CÜNl) 

t i 
Out board »-     U0 
Structures 

t 

T 

1 

10 

L 00—J 

ARM 

uu 
i 

Pivot 

Ul 

i 

CA 

X, 1 

i 
——Inboard 
Structures 

I 
% 

d.     Pivot Structure Cross-Section. 
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TABLE 234.     PT ARRAY, SUBR0UTIN1- PIV0T  (OÜNTF) 

e.     Geometry Parameters for Pivot Rotation. 
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TABLE 234. PT ARRAY, SUBROimNE PIV0T (CONT) 

Array Sketch 
Location Variable Ref Description 

32 R 
0 

e Length of line labeled "RQ," line passing 
through pivot centerline and rear spar 
intercept of planform centerline, in. 

33 Cos (a) e Cosine of angle labeled Ma.M 

34 Sin (a) e Sine of angle labeled "a." 
35 Cos (ARS) - Cosine of rear spar sweep angle. 
36 Sin (ARS) - Sine of rear spar sweep angle. 
37 Sin e Sine of sum of rear spar sweep angle 

(ARS 
+ «) and angle labeled "a." 

38 uni e Difference between most-aft and most- 
forward sweep positions of leading edge, 
radians. 

39 SINDW - Sine of Dn|. 
40 c^sirni - Cosine of Dj-^. 
41 - - Not used. 
42 xi c Length of line labeled "Xi" in.   When 

YR = 0, this equals Xj^. 
43 Vi e Refer to location 32, in. 
44 - Not used. 
45 Rn e Length of line labeled "Rn," in. 

e.g.:    1st pass - RQ = Ro 
2nd pass - % ■ Rj 
3rd pass - Rn = R2 

46 Cos (an) e Cosine of angle labeled "on.
M 

47 Sin (on) e Sine of angle labeled "a^." 
48 Sin (Aoj e Sine of angle labeled "Aa," (a-a^). 
49 Cos (Aa) e Cosine of angle labeled "Aa." 
50 Sin e Sine of (D^ + Ao). 

(Dn,^ 
51 Cos e Cosine of (D     + Aa). 

(Dni"^ 
52 

Rn +  1 

Ratio of squares of SinCDj^ + Aa) and 
SinCApcj +Aa). 

53 
n 

R 
o 

- Ratio of (R   + 1) to R . v n       '         o 
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TABU- 234.    PT ARRAY, SUBROLTTINE P1V0T    (CONTT) 

Array 
^cation Variable 

Sketch 
Kef Description 

54 
55 
56 

57-59 
00 

61 

62 

03 

b4 

65 

66 
67 

68 
6(J 
70 
71 

72-74 

75 

76 

7r 

78 
79 

1-0D 
DJ9T 
S0Ü 

Til 

TU0 

TL0 

1' 

r:BR 

01) 
Ffu 

ID 
liDIST 

YR 
YRIB 

%IB 

'UR 

I'LR 

•'RIB 
CARIB 

d 

d 

ci 

d 

d 

d 
b,c 

c 

Ratio of edge distance to outer-diameter. 
Ratio of outer-diameter to lug thickness. 
Required outer-diameter based on input 
bearing stress,  in. 

Not used. 
Thickness of upper inboard lug at pivot 
centerline,   in. 

Thickness of lower inboard lug at pivot 
centerline,   in. 

Thickness of upper outboard lug at pivot 
centerline,   in. 

Thickness of lower outboard lug at pivot 
centerline,   in. 

Couple force on outboard lug for design 
bending moment,  lb. 

Allowable bearing stress  for pivot bear- 
ings, psi. 

Outer-diameter of pivot pin,  in. 
Tension cutoff stress for lug design based 

on input factor in Dfl89), variable 
PliRFllJ, psi. 

Inncr-diajneter of pivot pin,  in. 
Pivot lug edge distance,  in. 
Y-coordinate, inboard rib,   in. 
Distance from tip station to inboard rib 
along elastic axis, in. 

Not used.    (Any data in these locations 
not pertinent to pivot analysis.) 

Net ultimate design bending moment at 
inboard rib for most-forward pi an form 
position,  in-lb. 

Thickness of inboard upper lug at inboard 
rib, in. 

Thickness of inboard lower lug at inboard 
rib,  in. 

Depth of section at inboard rib, in. 
Depth of inboard rib,  in. 
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TABU: 234.    FT ARRAY, SUBROLTIINIi P1V0T (ÜOWI) 

Array Sketch 
Location Variable Ref Description 

80 WRIB 
. Width of inboard rib, in. 

81 Tan ALr ~ Tangent of sweep of leading edge element 
line for reference position. 

82 f(AIj;J - A function based on sweep angle of leading 
edge and used to estimate bending moment 
at pivot in swept position based on known 
bending moment in forward position, used 
in conjunction with value in location 86. 

83 TRIBM Maximum required web thickness for inboard 
rib for all sweep positions analyzed, in. 

84 TA« Sum of total incremental sweep angles 
between forward and aft positions, 
radians. 

85 bß Incremental sweep angle required to sweep 
movable panel through each sweep posi- 
tion through the most-aft position, 
radians. 

8b a\u: * a) - Definition same as location 82, but angle 
as sweep of leading edge in swept 
position. 

87 
MRIB' 

m 
Bending moment at rib for sweep position 
being analyzed, in-lb. 

88 
IF  IIVI) 

- Sweep angle of leading edge, most-forward 
IJIJ  1 ff X# 

position, radians. 
89 ALE AFF 

■" Sweep angle of leading edge, most-aft 
position, radians. 

90-91 - ~ Not used. 
92 ~ " Sine of leading edge sweep angle for 

position being analyzed. 
93 " ~ Width of inboard rib divided by couple 

arm at inboard rib (rib aspect ratio). 
94 KRIB 

- Buckling coefficient for rib web. Used in 
shear buckling equation for web with 
sinply supported edges. 

95 - - Not used. 
96 

'RIB 
- Thickness of inboard rib web based on 

loads at sweep position being analyzed, 
in. 
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TABUi 234.    F'T AKJiAY, SUBRDUriNE PIV0T (CONa) 

Array 
location 

97 
98 

99 

100 

Variable 

RI 

SPAN 

Sketch 
Ref Description 

Not used. 
Distance between inboard rib station and 
pivot station,  in. 

Distance between chord element lines of 
pivot and rear spar plane at center!ine 
of reference plan form,  in. 

b/2, semi-span of reference planform,  in. 

NOTIi:    YPVT is Y-coordinatc of pivot 
centerline, blank common reference 
location = '1(900),   in. 
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TABIJi 23S.    S ARRAY, SLBRDUTINE PIV0T 

General   information  for array S: 
Blank common reference location = 1(1001) 
Array size = 200 cells 
Array S in conjunction with array PT (Table 234)  is used for storage 

and retrieval of the calculated data for pivot structure analysis. 
Ihe contents of S and Fl are printed by subroutine PIV0T at the end 
of the pivot analysis under control of IPCZö), case control card 1, 
column 26.    The output is identified by the title "T at End Pivot." 
Contents of locations T(881) through T(1200) are printed, with 
S array starting at location 1001 and PT array at location 901. 

Sketches for the identification letters a through e referred to in 
array descriptions that follow are included with the PT array 
descriptions.    Refer to Table 234 for the sketches and a pictorial 
representation of dimensional data stored in array S. 

Array 
Location Variable 

Sketch 
Rcf Description 

1 

2 

3 

4 

5 

6 

7 

Xl 

X2 

h 

^2 

Lll 

L22 

c 

c 

c 

c 

c 

c 

c 

Length of line labeled "Xi" of inboard 
lug, in. 

Length of line labeled "X2" of inboard 
lug, in. 

Length of line labeled "Lj" of inboard 
lug and equals square root of (Ki    ♦ YRJ^) , 
in. 

Length of line labeled ML2" of inboard 
lug and equals square root of (X22 + YRJ

2
)i 

in. 
Length of line labeled "Lix" of inboard 

lug and equals square root of 
(Li2 - EDIST2),  in. 

Length of line labeled "L22" of inboard 
lug and equals square root of 
(L22 - EDIST2), in. 

Sum of two products                      _ 
(a22)CYRI) +(EDIST)   (X2)), in . 
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TABLE 235.    S ARRAY, SUBROtfTINE PIV0T (CONll 

Array Sketch 
1-oca t ion Variable kef Itescription 

8 - c Difference of two products    1 

((bDIST) fYRI) - (L22KX2)), in . 
9 TAN (a + b) c Tangent of angles fa + b). 

10 - c Sum of products ((IJ-nJ (YRI) + (liDIST) ( X])), 
1 n*~ 

11 c 
HI • 

Difference of two products ((liDIST) 
O'RI) " ailHXiJJ, in2. 

12 TAN (d + c) c Tangent of angles (d + c). 
13 ~ - Counter for iteration loop in subroutine 

Tiii:. 
14 0 c Angle labeled "0" on inboard lug, radians. 
15 A c Twice area of triangles "55" and "22" and 

circular sector "33" of inboard lug, 
computed as liDIST (T-i 1 + 1-22 + $'  MIST), 

Id AINB c 
ill. 

Total area of inboard lug less area of bole 
for pin, computed as 1/2 (A + (X] + X') 
YRI) - 7r(0DJ2/4.0, in2. 

17 BFIVÜ c Effective inboard lug width forward of 
pin hole at pivot ccnterline computed as 
X2 - 0D/2 + YRJ/TAMUI + bj, in. 

18 BAn c Effective inboard lug width aft of pin 
i 
i hole at pivot ccnterline, computed as 
1 X] - 0D/2 + YRI/TAN(d + c), in. 

19 Bx c Total effective inboard lug width at pivot 
center!ine, (BAFT* Kiw'» 'n- 

20 B Smaller of the two effective widths fBpwD» 
BAFT) for use in subroutines TEE and nil. 
when lug is being sized at pivot center- 
line, or width of total lug when sizing 
is for wider portion of lug, in. 

21 A ~ Length of lug being analyzed by subroutines 
THE and TEL, in. 

77 CA d Couple ami at point being analyzed by 
subroutines TEE and TLL, in. 

23 xA Net ultimate design bending moment at point 
being analyzed by subroutines THE and 
TEL, in-lb. 
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TABLE 235. S ARRAY, SUBRDimNE PIV0T (CONT) 

Array Sketch 
Location Variable Ref Description 

24 LRS e Length of rear spar between spar inter- 
cepts of Rn and RQ, in. 

25 YA b Location of outboard lug-rib referenced to 
vehicle centerline, in. 

26 ~ Width of structural box at vehicle center- 
line in aerodynamic reference system, in. 

27 ca b Width of structural box at outboard lug- 
c* 

rib, in. 
28 ~ b Distance between pivot and rear spar plane 

at pivot centerline, in. 
29 "u b Length of line labeled "Xn" of outboard 

lug, in. 
30 X22 b Length of line labeled "X" of outboard 

lug, in. 
31 L20 b Length of line labeled "L '' of outboard 

lug, m. 
32 L30 b Length of line labeled "I™" of outboard 

lug, in. 
33 ■•40 b Length of line labeled ML4o

M of outboard 
lug, in. 

34 b Sum of two products ((Y  )(L n) + 
CX22)(EDIST)), in2. 

35 Y 
AYP 

b Length of outboard lug measured from pivot 
centerline to outboard lug-rib, in. 

36 ~ b Difference of two products ((EDIST) 

CYAYP) " CL30)(X22)), in2. 
37 TAN 

(ao + bo) 
b Tangent of angle (ao + bo). 

38 — ' b Sum of two products C (EDIST) (Xn) + (L40) 

(YAYP))» in2- 
39 

" 
b Difference of two products ((EDIST) 

OOVYP) " (L40Kxll)). in2- 
40 TAN 

(Co + do) 
b Tangent of angle (Co + do). 

41 - - Not used. 
42 00 b Angle labeled "0o" on outboard lug, radians. 
43 Ao b IVice area of triangles "3" and "5" and 

circular sector "6" of outboard lug, in2. 
44 Vr b Total area of outboard lug less area of 

hole for pivot pin, in2. 
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TABLE 235. S ARRAY, SUBROUTINH PIV0T (CONT) 

Array Sketch 
Location Variable Ref Description 

45 Bm0 
b Effective outboard lug width forward of 

pin hole at pivot centerline, in. 
46 BAFr0 b Effective outboard lug width aft of pin 

hole at pivot centerline, in. 
47 - - Wing box depth at outboard lug-rib, in. 
48 m m Couple arm to react design bending load at 

outboard rib, in. 
49 TU0R 

- Thickness of upper outboard lug at outboard 
rib location, in. 

50 TL0R 
- Thickness of lower outboard lug at outboard 

rib location, in. 
51 YRIB0 

- Structural distance between tip station 
and outboard lug-rib, in. 

52-53 - - Not used. 
54 Difference between pin outer-diameter from 

current sizing pass and pin outer- 
diameter from previous sizing, pass, in. 

55 0i\ - Outer-diameter of pivot pin from previous 
sizing pass, in. 

56 K Buckling coefficient for plate shear 
buckling equation based on plate aspect 
ratio of lug from subroutine TEE. 

57 T 
MAX 

- Maximum thickness of lug from all sweep 
positions analyzed with subroutine THE, in. 

58 I)i f fcrencc between leading edge sweep 
angle of current position and initial 
forward position, radians. 

59 - - Not used. 
60 AA Incremental sweep angle to rotate movable 

panel to aft position, subroutine TEE, 
radians. 

61 M - Net ultimate design bending moment at XA current position being analyzed by sub- 
routine TEE, in-lb. 

62 AU- 
- Sweep angle of leading edge at sweep 

Lm*t 
position currently being analyzed by 
subroutine TEE, radians. 

63 - - Not used. 
64 Sine of current leading edge sweep angle, 

subroutine TEE. 
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TABU 235.    S ARRAY, SUBROl/riNli PIV0T (COW) 

Array Sketch 
Location Variable Ref Description 

65 - - Cosine of current leading edge sweep angle, 
subroutine 'HIV.. 

bb P s 
~ Side load applied to lug at current sweep 

position, subroutine TEE, lb. 
67 P c 

• Compression load applied to lug at current 
sweep position, subroutine TEE, lb. 

68 - - Intermediate calculation for location 69. 
69 A Term "A" for a cubic equation involving 

thickness of lug under combined shear 
and compression loads to insure zero or 
positive margins, subroutine TEE. 

70 B Term "B" of preceding cubic expression, 
defined as: 

A       .   B     i n 
3 3/2     t3 " 

Let X = t3, then 

A       +1=1 
(x)3/2      X 

or 

^+ B = X 

or 

yx (X-B)  -A = 0 = f(X) 

71 # . Square root of X. 
72 f(X) ~ Function of X = /x (X-B)-A, subroutine 

TEE. 
73 X Assumed value for X, subroutine TEE. 
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TABU 235. S ARRAY,SUBROWlNli riV0i (CONT) 

Array Sketch 
Location Variable Ref Description 

74 rLUG 
- Thickness of lug for current sweep position 

being analyzed b) subroutine ITTi, in. 
7S Sweep angle of leading edge at sweep posi- 

tion currently being analyzed by sub- 
routine THE, radians. 

"d K Buckling coefficient for plate shear 
buckling equation based on plate aspect 
ratio of lug, subroutine TEL. 

77 rM/VX 
- Maximum thickness of Jug from all sweep 

positions analyzed by subroutine TEL, in. 
^8 

' 
* Difference between sweep angles of leading 

edge in current sweep position being 

i analyzed by subroutine III and initial 
forward sweep position, radians. 

79 M.         -  ; Net ultimate design bending moment at 
^ ■ \ 

j  current sweep position being analyzed 
by subroutine l'i:L, in-lb. 

80 V; j Current sweep single of leading edge, sub- 
|  routine 11:1., radians. 

81 - Not used. 
s: - Sine of current leading edge sweep angle, 

subroutine lid.. 
83 * | Cosine of current leading edge sweep 

i  angle subroutine TEL. 
81 P 

s 
Side load applied to lug at current sweep 
position, subroutine TEL, lb. 

85 
'', 

Tension load applied to lug at current 
1 sweep position, subroutine TEL, lb. 
86-87 - - Not used. 

|  88 A Term "A" for cubic equation involving lug 
thickness for lug under combined shear and 
tension loads to insure positive or zero 
margins, subroutine, TEL.             j 

!  89 

i 
B 

" 
Term "B" for preceding cubic equation,    | 
subroutine TEL. 

90 X 
0 

- Assumed value of X for iterative solution 
of cubic equation by subroutine TEL, 
equation defined as: 

f(Xj = 0 = X - [A + BX-]1/? 
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TABU: 235. S ARRAY, SUBROUI'INE P1V0T ICONT) 

Array- Sketch 
Location Variable Ref Description 

91 Xl 
_ Calculated value for X, using assumed 

value in location 90, subroutine TBL. 
92 xrxo - Difference between calculated and assumed 

X, subroutine TEL. 
93 'LUG 

- Thickness of lug for current sweep position 
being analyzed by subroutine TEL, in. 

94 - - Not used. 
95 - - Weight of inboard lugs, lb/side. 
9b - - weight of outboard lugs, lb/side. 
97 - - Weight of pivot pin, lb/side. 
98 - - Weight of inboard, lug rib, lb/side. 
99 YRIB0 

- Structural distance between tip station 
and outboard lug-rib, in. 

100-120 - - Nut used. 
121 ID2 - Square of inner-diameter of pivot pin, in2. 
122 '•10 

b Length of line labeled "L,«" of outboard 
lug, in. 

123 a ♦ b c Sum of angles labeled "a" and "b" of 
inboard lug, radians. 

124 d + c c Sum of angles labeled "d" and "c" of 
inboard lug, radians. 

125 a + b 
o  o 

b Sum of angles labeled "a " and "b " of 
o     o 

outboard lug, radians. 
126 c + d 

o  o 
b Sum of angles labeled nco" and "d0" of 

outboard lug, radians. 
127 FBRo 

■ Bearing stress from previous sizing 
pass, psi. 

128 — • Difference between current and previous 
bearing stresses, psi. 

129 co b Angle labeled "c0" of outboard lug when u 
Y^yp equals EDIST, radians. 

130 a e Angle labeled "a," radians. 
131 Ai/f b.e Difference between 27r and sum of angles 

c0, a, and DfH, radians. 
132 - b.e Sine of A«/» 
133 - b,e Cosine of^ 
134 - b,e Sine of (a + Ai/0. 
135 - b,e Cosiiie of (a + A$. 
136 - b.e Sine of (ARS + A^). 
157 b,e Ratio of squares of sines of angles Dpj^ 

and (ARS + «/;). 
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TABU 235, S ARRAY,SUBROITTINE P1V0T (OONaj 

Array Sketch 
Lücation Variable Ref Description 

l.vS - Intermediate calculation for estimating 
location of inboard lu;,-rih. 

139 1 

"1 
c listimated length of [.j when V^yp is less 

than liDlST, in. 
140 b,c Analysis code, value of (+1) indicates 

that Y;\ and Yj^ were estimated by logic 
for the condition: Y\YP less than liDIST. 

141 - - Not used. 
142 Leading edge sweep angle for sweep posi 

tion yielding maximum upper inboard lug 
thickness at pivot centerline, radians. 

143 Leading edge sweep angle for sweep posi- 
tion yielding maximum lower inboard lug 
thickness at pivot centerline. 

144 Leading edge sweep angle for sweep posi- 
tion yielding maximum upper inboard lug 
thickness at inboard lug-rib, radians. 

145 Leading edge sweep angle of sweep posi- 
tion yielding maximum lower inboard lug 
thickness at inboard lug-rib, radians. 

140 - ■ Leading edge sweep angle of sweep position 
yielding maximum upper outboard lug 
thickness at pivc* centerline, radians. 

147 leading eilgo swet-p angle of sweej'' position 
yielding inaxiiuum lower outboard lui; 
thickness at pivot centerline, radians. 

148 Leading edge sweep single of sweep position 
yielding maximum upper outboard lug 
thickness at outboard lug-rib, radians. 

J.49 Leading edge sweep angle of sweep position 
yielding maximum 1jwer outboard lug 
thickness at outboaid lug-rib, radians. 

150-134 - Not used. 
1S5 f'fXj first derivative of f(Xj defined for 

location 70. 
156 f'CXj - Second derivative of f(Xj defined for 

location 70. 
157 An intermediate calculated value used in 

estimating a new value of X based on 
previous estimate of X. 

158-200 Not used. 
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TABLE 236. TSS ARRAY, TOTAL WEIGKT SUMMARY DATA, 
SUBROUTINES TB0PT AND ATB0PT 

General information for array TSS: 
Blank coninon reference location ■ T(1961) 
Array size = 100 cells 
Total calculated weight sunmary information for the three gross 

weight points that can be analyzed by the wing and empennage 
module is transmitted from the structural synthesis/weight 
analysis overlays to the output data processing Overlay by way 
of mass storage file 1, records 184 through 189. Subroutine 
TB0PT, overlay (9,0), for metallic designs, and subroutine 
ATB0PT, overlay (18,0), for advanced composite designs, create 
these records at the conclusion of the final iteration pass 
for each gross weight. Array TSS is used during the lata 
processing operations by these subroutines. 

Two weight summary data sets are created for each gross 
weight •■ one containing "fixed surface" data and the other 
containing variable-sweep surface data, including pivot struc- 
ture summary data and "fixed structure" weight increments. 
Each set is stored in consecutive records on mass storage 
file 1; records 184, 185, and 186 for gross weight 1, 2, and 
3 "fixed surface" data sets and records 187, 188, and 189 for 
gross weight 1, 2, and 3 variable-sweep data sets. The data 
sets are recreated in array CD, locations 400 through 699 and 
800 through 1099, by subroutine V^DATA in overlay (17,0) and 
used by subroutine PRTD to create array TS data during final 
data processing of module outputs. 

The first data set is created from arrays TOT and TSS, which 
contain weight sunmary information for the surface outer-panel 
components and center-section as confuted by subroutines WTCAL 
and CSECW. The second data set is created from the output 
information of subroutine DLPVT stored in arrays TOT and TSS. 

Array TSS is set to 0.0 values before data processing for each 
set is initiated, ^ray locations used for storage or center- 
section and variable-sweep subsets will contain 0.0 values if 
these structures are not analyzed. Records 184 through 189 
will also contain 0.0 values for gross weight points not 
analyzed. TTiese records are initialized to 0.0 values by 
subroutine PR0G, overlay (9,0), or ACPR0G, overlay (18,0). 

The two versions of array TSS are described in the following in 
separate blocks. All weights are computed in terms of pounds 
per air vehicle values. 
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TABU: 256. TSS ARRAY, TOTAL WEIGHT SUMMARY DATA, 
SUBROUTINES TB0PT ANü ATB0PT fÜONT) 

Array 
Location Description Source 

The "fixed surface" data set is described in the following. Locations 1 
through 50 contain outer-panel data derived from array TWT (Table 230). 
Locations 51 through 10U contain center-section data from the subroutine 
CSECW output data version of array TSS. 

1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

ZlV , total torque-box weight. 

(TW  }  , total upper cover weight. 
cov upr' 

(ZW  ).  , total lower cover weight, 
cov^lwr' h 

(£ 4 IV.p.J,-., total torque-box weight increment for 
in Vr 

flutter design. 
XW ., , total intermediate rib or spar weight. 

riv'p , total front spar weight. 

DW , total rear spar weight. 

ZW . , total miscellaneous structure and attachment 
misc' 
weight. 

fW , . 1  , upper cover skin weight, 
skin upr' 'J ö 

0^.^ )  > upper cover stringer or cap weight. 

fW .   , . )  , upper cover miscellaneous skin weight. v misc skin upr' '' & 

fW , . ),  . lov/er cover skin weiglit. 
skin Iwr' h 

0V  ), , lower cover stringer or cap weight. 

(W .   , • ),  * lower cover miscellaneous skin weiglit. 
misc skin Iwr h 

(W )KS, front spar cap weiglit. 

fW ,|)T;qf front spar web weight. 

(W ),£, rear spar cap weight. 

CW i),^, rear spar web weight. 

M W ,. )   .„, upper cover skin weight increment for 
skurupr VI-  ' h 

flutter design. 
(A\y     )        ,_,, upper cover stringer or cap weight 

str upr VT i   & 
increment for flutter design. 

TWTfl) 

TWTC2) 

'iwr.vj 
rn\rr(4) 

TlVTfS) 

n\T(6j 

iwr (73 

TOTS) 

WK'J) 

wr(io) 

wr(ii) 
WIT 12) 

wrci3) 
wrfM) 

WIT 15) 

lWfl6) 

TWTfl?) 

WTC18) 

WTf 19) 

mi (2( 
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TABLE 236. TSS ARRAY, TOTAL WEIOfT SUMMARY DATA, 
SUBRCXmNES TB0PT AND ATB0PT (OWD 

Array 
Location Description Source 

21 (4 W .   . . )  ,„, upper cover miscellaneous skin v  misc skin upr VF* ^ 
weight increment for flutter design. 

TWrC21) 

22 (AVI ,. )           , lower cover skin weight increment for 

flutter design. 

TWC22) 

23 (Alti     ).          , lower cover stringer or cap weight 

increment for flutter design. 

wrc23) 

24 iA\isc skin^wr VF' lower cover misCGnaneous skin 

increment for flutter design. 

wrc24) 

25 (4W .,)^*  intermediate rib or spar weight increment 
no Vr 

for flutter design. 

Wr(25) 

26 (4W h)pc vpf front spar web weight increment for 

flutter design. 

T¥rr26) 

27 (4W iJnc in;» rear sPar we^ weight increment for 

flutter design. 

Wr(27) 

28 (4W  3^, miscellaneous cover attachment weight for 

flutter design. 

11^(28) 

29 (4W . ) u up» intermediate rib or spar miscella- 

neous structure items weight increment for flutter 
design. 

Wr(29) 

30 W.-. ,, bulkhead weight. wr(30) 

31 Wj^, root rib weight. TWrC35) 

32 ^capW r00t rib Cap weißht- 1Wr(36) 

33 ^web^RR» root rib web wei8ht' 
Wr(37) 

34 (W . )DD, root rib miscellaneous structure and misc KK 
attachment weight. 

Wr(38) 

35 W ,   - , outer panel-to-fuselage shear-tie fitting 

weight. 

T¥r(39) 

36 ^WSiJRFArF' total surface weight, outer-panel and 

center section. 

wr(40) 

37 TW   , total outer panel weight. Tnrr(4i) 

38 0.0 TWr(42) 
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TABLE 236. TSS ARRAY, TOTAL WHItHT SUNWARY DATA, 
SUBROUTINES TB0FI' AND ATB0PT ftJNl) 

Array 
Location 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 
i 

r . 

55 

56 

57 

5H 

5'I 

60 

Description 

XW   ci.p» ^otal center section wcigiit. 

DW       , total outer pajiel weight. 
UrNL 

LK...., total torque-box weight. 
ID 

nv..., total leading edge weight 
UM 

^W   ,, total trailing edge weight. 

£iv' K , total outer panel secondary structure weight. 

2MV .  , total tip weight. 

EA\i,. ^   .,, total weight  increment  for f-tail designs i-tail' " 
EAVi„:t total weight incroiient for flutter design. 

£A\\   ., total weiglit increment  for concentrated mass 

provisions. 
(£4W ., J... t  --.t total weiglit  increment  of rib 

structures for T-tail horizontal and vertical tail 
surfaces. 

füMlV       J.,, A   .,, total tail cone weight  for T-tail coneM-tail 
designs. 

TW   , total center section weight. 

lV..T^-i total center section secondary structure 
MISC 
weight. 

(K  J  , upper cover weiglit for center section. 
cov upr 

fW  ),  , lower cones weight for center section, 
cov Iwr' ö 

IV ., , intennediate rib or sjiar weight for center 

section. 
W „, front spar weight for center section. 

l\L , rear spar weight for center section. 

W .  , miscellaneous structure and attachment weight 
misc 6 

for center section. 
(W . . J  , ui)i)er cover skin weight for center section 
skin upr 

(W.. )  , upper cover stringer or cap weight for 

center section. 

nvT(43) 

TWT(4S) 

TWT(46) 

TWTr47) 

n\Tl48| 

rWTf49) 

nvrfso) 

I¥l (SI i 

■|Wl'(52i 
,lWf53) 

■n\T((i7) 

il\T(7l)) 

TSS(l) 

TSSC) 

TSS (3) 

TSS(4) 

TSS(5) 

TSS(6) 

TSSC7) 

TSS (8) 

TSS(9) 

TSS(10) 
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TABLE 236. TSS ARRAY, TOTAL WEIGHT SIBWARY DATA, 
SUBROUTINES TB0PT AND ATB0PT (OONT) 

Array 
Location Description 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 
72 
73 
74 
75 
76 

77 

78 

79 

80 

81 

82 

83 

84 

(W .   . . )  . upper cover miscellaneous skin weight v misc skur upr* ^ 
for center-section. 

(W , . ), , lower cover skin weight for center-section. 

(W  ). , lower cover stringer or cap weight for 

center-section. 
(W .   , . ), , lower cover miscellaneous skin weight v misc skürlwr* 
for center-section. 

(W  )„_, front spar cap weight for center-section, 
cap ro 

(W v.)^^, front spar web weight for center-section. 

(W  )Dc» rear spar cap weight for center-section, cap Ko 
(W u)^, rear spar web weight for center-sect ion. 

(W •h)r/,, centerline rib weight for center-section. 

W. j. ., bulkhead weight for center-section. 

0.0 
0.0 
0.0 
0.0 
0.0 
(Width)J5./2, center-section box width at side-of-body 

station, in. 
(Width) „y., center-sect ion box width at centerline, in. 

b1/2, side-of-body station, in. 

Db-,/2>  center-section depth as side-of-body station, in. 

Dp,., center-sect ion depth at centerline, in. 

phJ2t  factor for weight calculation, lb/in. 

(K  )r/I, geometry factor for centerline rib cap 

weight. 
(K u)r/I, geometry factor for centerline rib web 

weight. 
K  , geometry factor for center-section cover weight. 

Source 

TSSC11) 

TSS(12) 

TSS(13) 

TSS(14) 

TSS(15) 

TSS(16) 

TSS(17) 

TSS(18) 

TSS(19) 

TSS(20) 

TSS(21) 
TSS(22) 
TSS(23) 
TSS(24) 
TSS(25) 
TSS(26) 

TSS(27) 

TSS(28) 

TSS(29) 

TSS(30) 

TSS(31) 

TSS(32) 

TSS(33) 

TSS(34) 
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TABUi 236. TSS ARRAY, TOTAL WlilQfT SlIMMAI^Y DATA, 
SUBROUTINnS TB0PT AND ATB0PT (aWl') 

Arra)' 
Local ion 

85 

80 

87 

88 

89 

0(1 

'1 
12 

13 
U 
15 
)b 
r 
98 
19 

100 

Description 

K .. , geometry factor for center section intermediate 
rib' v    7 

rib or spar weight. 
(IV  ),.,,, centcrline rib cap weight, 
cap t./l,* ' 

(W ,),,,,, centerlinc rib web weight, 
I  web (./I,' h 

.  (W . I,-/,, centcrline ril; miscellaneous weight. 
misc L/L' 

(K . l,,./,,,., geometry factor for front and rear spar 
misc IS/kS' b ■ ' 
ini see 11 ancous i tem we i glit. 

• ^ i).,-/.,,-f geometry factor for front and rear spar 
web IS/RS' l     ' ' 
we i glit. 

: n.o 

o.o 
(1.0 

II.0 

0.0 
I 0.0 
I ().() 
i 0.0 
0.0 
Ü.Ü 

Source 

TSSC35J 

TSSf3ö) 

TSS(37) 

TSS(38J 

1'SS i 39.) 

issrio) 

rss( jjj 
TSS(42) 
TSS(43) 
TSS(44) 
TSS(45) 
TSS,46J 
TSS(47) 
ISS(48) 
TSS(49) 
TSS(50) 

The variable-sweep surface data set is described in the following. Loca- 
tions 1 through 50 contain weights of outer panel torque-box structures 
to lie replaced with pivot structures, derived from array IIVT 
(Table 235j. Locations 51 through 75 contain weights of center section 
structures to be replaced with pivot structures, derived from the sub- 
routine DLPVT output data version of array TSS. Locations 76 through 100 
contain pivot structure weight and design data. 

1 

7 

3 

4 

4£W , total torque-box weiglit to be deleted. 

4(XW  J  , total upper cover weight to be deleted, 
cov upr      M b 

4(XW  ).  , total lower cover weight to be deleted. 
cov Iwr 

d(£ ^ Iv'-,.,,),.,., total flutter design weight increment 

to be deleted. 
A LVi .. , total intermediate rib or spar weight to be 

rib' '     h 

deleted. 

TWT(l) 

m (2) 
TWT(3) 

TOT (4) 

TOT (5) 
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TABLE 236. TSS ARRAY, TOTAL WEIGHT SIMARY DATA, 
SUBROUTINES TB0PT AND ATB0PT (CONT) 

Array 
Location Description Source 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

ALVi^c»  total front spar weight to be deleted. 

42)W, total rear spar weight to be deleted. 

ALVI .    . total miscellaneous structure and attach- 
misc* 

ment weight to be deleted. 
4(W .. )  , upper cover skin weight to be deleted. 

^CW t )  » upper cover stringer or cap weight to be 

deleted. 
AQfi .       , . )  , upper cover miscellaneous skin v misc skurupr' ^^ 
weight to be deleted. 

4(W . . ). , lower cover skin weight to be deleted. 

4(W  )  , lower cover stringer or cap weight to be 

deleted. 
4(W .   , • ), , lower cover miscellaneous skin v misc skin Iwr 
weight to be deleted. 

4(W  )T:C» front spar cap weight to be deleted, cap rb 
4(W .) , front spar web weight to be deleted. 

^CW  )DC, rear spar cap weight to be deleted, cap Ko 

^^webVs» rear sPar ve^ ^ißh* t0 ^e deleted, 
4^ ^kin^upr VF* upper cover skin flutter desisn 
increment to be deleted. 

4(4W  )    , upper cover stringer or cap flutter 

design increment to be deleted. 
4(4 W. ,. )  ._, upper cover miscellaneous skin K     misc skm'upr VF* l^ 
flutter design increment to be deleted. 

4(4W . . )    , lower cover skin flutter design 

increment to be deleted. 
4(4W  ).    , lower cover stringer or cap flutter 

design increment to be deleted. 
4 (4W .   , • ),  «rr,, lower cover miscellaneous skin v  misc skin7Iwr VF* 
flutter design increment to be deleted. 

WrC6) 

IWT^) 

iwr(8) 

Tnrrc9) 

wrcio 

wr(ii 

wr(i2 
wr(i3 

wr(i4 

Brrcis 
m(i6 

TWr(17 

ivr(i8 

T¥r(19 

1^(20 

•iwr(2i 

T¥rC22 

Wr(23 

wr(24 
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TABU: 236.    TSS ARRAY, TOTAL WEIÖfT SUNMARY DATA, 
SUBRaJTLNIiS TB0Fr AND ATB0PT (UWI) 

Array 
Location Description Source 

25 4(4W ..)._, intermediate rib or spar flutter design 

increment to be deleted. 

TWTC25) 

26 4(4 W .).,_ v_l front spar web flutter design incre- 

ment to be deleted. 

rlW(26) 

27 4(4 W .)   , rear spar web flutter design incre- 

ment to be deleted. 

■iW(27) 

28 4(4W  }.,„, miscellaneous structure and attachment 
att v r 

flutter design increment to be deleted. 

TWT(28) 

29 0.0 TWrC29) 
30 41v. ,, ., bulkhead weight to be deleted. nvT(3ü) 

31 4W , root rib weight to be deleted. nVT(31] 

32 ^(W  ),,„, root rib cap weight to be deleted. 
cap^RR*         '   h nvT(32) 

33 4 (W .)nn» r00t: ri^ weh weight to be deleted. n\'i(33j 

34 40V • )r,D» root rib miscellaneous and attachment misc Kl\ 
weight to be deleted. 

TWT(34) 

35 4Wnn, root rib weight increment. KK 
TOT f 35) 

36 ^fW  ) , root rib cap weight increment, 
cap KK 

TWT(36) 

37 4(W . Ljp» root rib web weight increment. ■nVT(37) 

38 4(W . )„ni root rib miscellaneous and attachment misc RR' 
weight increment. 

TWT(38) 

3y 0.0 Wr(39) 
40 0.0 nVTf40) 

41 0.0 wrc4i) 
42 0.0 'nvT(42) 
43 0.0 TWTC43) 
44 0.0 ■nvT(44) 
45 0.0 TWr(45) 
46 0.0 '1¥1,(46) 
47 0.0 TOT (4 7) 
48 0.0 TOT (48) 
49 0.0 TOT (49) 
50 0.0 TOT (50) 
51 4£W  . , total center section weight to be deleted. TSS(l) 
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TABLE 236.    TSS ARRAY, TOTAL WEIGWT SUMMARY DATA, 
SUBROiniNES TB0PT AND ATB0PT (GONTT) 

Array 
Location Description Source 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

ALVLj-f,  center-sect ion secondary structure weight T3S(2) 

to be deleted. 
4(W )  , center-section upper cover weight to be TSS(3) 

deleted. 
A(V    )1 , center-section lower cover weight to be TSS(4) 

deleted. 
4W .., center-section intermediate rib or spar weight TSS(5) 

to be deleted. 
ilW , center-section front spar weight to be deleted. TSS(6) 

4WR_, center-section rear spar weight to be deleted, TSSC7) 

4W . , center-section miscellaneous structure and TSS(8) 
misc' 
attachment weight to be deleted, 

^CW . • ) ,  center-sect ion upper cover skin weight TSS(9) 

to be deleted, 
4CW f. )  * center-sect ion upper cover stringer or cap TSS (10) 

weight to be deleted. 

^ ^misc skin^uor' cent:er-section upper cover miscella- TSS(ll) 

neous skin weight to be deleted, 
4CW , • ), , center-sect ion lower cover skin weight to TSS(12) 

be deleted. 
^(W t )i . center-section lower cover stringer or cap TSS(13) 

weight to be deleted, 
4(W .  i • ), , center-section lower cover miscel- TSS(14) v misc skur Iwr* 
laneous skin weight to be deleted, 

4(W Jpc, center-section front spar cap weight to be TSS (15) 
Cap JO 

deleted, 
4(W b)pS> center-sect ion front spar web weight to be TSS (16) 

deleted, 
4(W  )_„, center-section rear spar cap weight to be TSS(17) 

deleted, 
^Wfeb^RS' center-section rear spar web weight to be TSS(18) 

deleted. 
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TABU- 236. TSS ARRAY, TOTAL WEIGHT SUNWARY DATA, 
SUBROUTINES TB0PT AND ATB0PT (CONT) 

Array 
lx)cat ion 

69 

-() 

71 0.0 
72 O.Ü 
73 0.0 
74 0.0 
75 0.0 
70 0.0 
77 ().() 

78 0.0 
79 ().() 

80 0.0 
81 D'. 

82 

83 

84 

HS 

86 

87 

88 
89 
90 
91 

92 

93 

94 

95 

96 

Description 

4(W ..hwi» center-sect ion centerline rib weight to 
rib C/L 

be deleted. 
41V...., center-sect ion bulkhead weight to he deleted. 

,, , , couple-arm for outboard lugs, in. 
0B1) lug   ' 

(M.  ) .  , ultimate bending moment at structural 

reference line station of the pivot centerline, 
in-lb. 

1) .      , mold line depth at pivot centerline, in. 

^clBn l *  ax^a^ ^oa^ on outboard pivot lugs, lb. 

f. , allowable bearing stress for pivot bearings, psi 

0D . , outer-diameter of pivot pin, in. 

ID . , inner-diameter of pivot pin, in. 

0.0 
0.0 
0.0 
ZlV . „. total pivot structure weight, 

pivot* b 

^lug^IBD' inboard lu8 weißht- 

^lugW' outboard lug weißht- 
IV . , pivot pin weight. 

CWrib)IBD, inboard lug-rib weight. 

fW . ) . ^, miscellaneous structure weight for 
misc pivot' " 
pivot. 

Source 

TSS(19) 

Tssr 

TSS (22 
TSS (2' 
TSS(24 
TSS(25) 
TSS(26) 
TSS(27) 
TSS(28) 
TSS(29) 
TSS(30) 
TSS(31) 

TSS(32) 

TSS(33) 

TSS(34) 

TSS(35) 

TSS(36) 

TSS(37) 

TSS(38) 
TSS(39) 
TSS(40) 
TSS(41) 

TSS(42) 

TSS(43) 

TSS(44) 

TSS(45) 

TSS(46) 

1092 



TABLE 236. TSS ARRAY, TOTAL WEIGHT SUMARY DATA, 
SUBROUTINES TP^PT AND ATB0PT (CONCL) 

Array 
Location Description Source 

97 

98 

99 

100 

(Width) nn, structural chord of fixed structure at 

the inboard lug-rib station, in. 
(Width)ÖBD, structural chord of fixed structure at 

the outboard lug-rib station, in. 
(Y,   •u)Tnn. Y-coordinate of inboard lug-rib, in. v lug-rürlBD' 6  * 
(Y.   •hJam* Y"coordinate of outboard lug-rib, in. 

TSS(47) 

TSS(48) 

TSS(49) 

TSS(50) 
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TABLE 237. T0 ARRAY, SUBROUTINES TI^Fl' AND CNSTR 

General information for array T0: 
Blank common reference location ■ T(920) 
Array size ■ 40 cells 
Array T0 contains metallic torque-box optimization data created and 

used by subroutines TB0PT, overlay (9,0) and CNSTR, overlay (10,0), 
during the optional single-value torque-box N0S or b optimization 
procedure, specified by analysis control code L)0PT, 0(1365). For 
multirib or multispar designs, an input value of 2 directs TB0PT to 
optimize total torque-box weight for constant number of stringer or 
spar elements, N0S, at all 11 stations; an input value of 3 causes 
TB0PT to optimize total torque-box weight for constant spacings, b, 
at each station. These codes direct TB0PT to perform the optimiza- 
tion when analysis pass counter N0Dlv', ND(56), equals 3. 10 array 
data are then created for optVium N0S or b selection between spec- 
ified minimum and maximum values, using subroutine CNSTR and 
assuming constant design loads based on the loads computed fur 
pass 3. The selected optimum value Is kept constant for the two 
subsequent passes, N0nw - 2 and 1, but the design loads are adjusted 
for changes in torque-box weight distribution and couple-arms. T0 
array data are not created when D0PT is specified as 0.0 or 1.0, 

Array 
Location Description 

Locations 1 through 3 contain calculated torque-box weights for the current 
analysis point. Subroutine OJSTR sets up these weights from results of 
subroutine WIXIAL computations after all 11 stations have been analyzed. 
Station J weight is derived from the total surface weight sumiiarv data 
set saved by CNSTR in TW(8Ö1) - TW(900) after conduction of analysis at 
Station J. Station J is the analysis station specified in D(1366), 
input data variable I)0PTJ, used to segment to torque-box into two panels 
for which calculated weights are saved in locations 2 and 3, The weight 
summary for the panel outboard of station J is printed by subroutine 
PRIA as part of the design summary output. Currently, these inboard/ 
outboard panel data are used for information purposes only, but logic 
changes can be made to optimize these panels separately for N0S or b, 
or to change the type of search. The input data set default value for 
n0PTJ is station 6. However, if this variable is specified as 0,0, 
subroutine TB0PT will assume station 5 as the internal default value. 
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TABLE 237. T0 ARRAY, SUBROUTINES TB0PT AND CNSTR (CONT) 

Array 
Location Description 

1 

2 

3 

4 

5 

(r%B)i» total torque-box weight of current analysis point, 
lb/side. The optimization type is identified by the value of 
code word I0P1, ND(82); 2 ■ ntmber of stringer or spars, 
3 ■ stringer or spar spacing. Location 6 contains the current 
value for the search variable. 
(rWj'B)stan-ju» torque-box weight of inboard panel between 
root station and station J, lb/side. 

CEWn^staCJ-llli» torque-box weight of outboard panel between 
station J and tip station, lb/side. 

4YAIB» structural span of inboard panel, distance between root 
station and station J along structural reference line, in. 

4X\0B» structural span of outboard panel, distance between 
station J and tip station along structural reference line, 
in. 

Locations 6 through 17 contain search variable and limits data computed 
and used by TB0PT. Values are dependent upon torque-box optimization 
type. Search limits and intervals are determined from values specified 
in D(1367) - 0(1370), input data array D0P2, for N0S search and DC1371) - 
D(1374), input data array Dj5P3 for b search. 

6 

7 
8 

9 

10 

11 

12-17 

N0Si or bi, search parameter value of current point, computed 
by TB0PT and used by CNSTR at each analysis station. 

Not used. 
I^Smax or b,^,,,., maximum value for search parameter, set up by 

TB0PT from D0P2(1) or D0P3(1), value used as the first 
analysis point in torque-box optimization. 

Nß^min or fynin» minimum value for search parameter, set up by 
TB0PT from D0P2(2) or D0P3(2). 

4N0Si or Abi, search parameter increment for initial optimum 
point search, set up by TB0PT from D0P2(3) or D0P3(3). 

4N0S2 or Ab2, search parameter increment for evaluation of 
intermediate points after optimum search parameter region 
has been found, set up by TB0PT from D0P2(4) or D0P3(4). 

Not used 
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TABLE 237. T0 ARRAY, SUBROITTINES TB0PT AND CNSTR (CONCL) 

Array 
Location Description 

Locations 18 through 24 contain data for search point i-1 and i-2, saved 
and used by TB0PT. 

(IWrB^i-l» total torque-box weight of point N0Sj.j or bj.|, 
computed during initial search using N0Si or bj, lb/side. 

(.£WTlÖsta(l-J)i-l»  torclue"box weight of inboard panel for 
point N(oSi-i or bj-i, lb/side. 

CriV7B)stafJ-ll) i-1» torque-box weight of outboard panel for 
point N0Si-i or bj-i, lb/side. 

N0Si_i or bi-ii search parameter value of point i-1. 
Ni, search point counter, number of primary and intermediate 
•points analyzed. 

(£WrB)i-2» total torque-box weight of point N0Si-2 or bj^i 
lb/side. 

N0Si-2 or h^.2,  search parameter value for point i-2. 

Not used. 

18 

19 

20 

21 
22 

23 

24 

25-40 
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