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S ( . Ct I . O t i  I
~NTROIfl’CT tON

The importance of dynamic transverse side forces in the design of
• Small Waterp lane Area Twin Hull (SWATH) ships has been recognized for

several years. Algorithms for predicting these loads have been developed
at DTNSRDC by combining theoretical analysis with limited model test
data. However , the effect of these predicted side loads on the struc-
ture of representative SWATH configurations has not been investigated.
This study is intended to partially fill that void.

Section 2 of this report details the approach adopted to investigate
the problem including details of the hull forms studied. Section 3
contains the results of the study . Conclusions derived from the study
are discussed in Section 4.

This work was completed as part of the NAVSEC SWATH effort funded
by NAVSEA Work Request WR9CIO5. NAVSEC JON 329MP01 was assigned to the
task.
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S c& t tOl l  2
APP ROACh

The approach adopted for this study was to calculate the primary
structural weight of representative SWATH configurations as a function
of side force. Primary structure includes shell plating , stiffeners ,
bulkheads , decks , platforms , and inner bottom . The maximum side force
considered was twice the displacement of each configuration. The struc-
tura l weight calculations were made with a computer program developed
for the purpose by combining subroutines WTPRI, SSS11, SSS18, and AREO
from NAVSEC’s SWATH Synthesis Model.

Several important assumptions are made in the program. First,
center wells in the box or cross—structure have been excluded from all
configurations. While wells may be desirable for some potential missions,
a general design approach for wells in SWATH structures has not been
developed.

The second assumption is that only the box structure directly above
the struts is effective in resisting transverse bending loads. Improvement
on this assumption will require detailed examination of stress flow in
box and struts of representative SWATH structures.

Third , all strut shell structure has been assumed to be effective
in bending. In particular , end effects associated with box/strut tran-
sition have been ignored. More detailed analysis of these problems will
be required to make an improved assumption.

SWATH configurations selected for this stud y we re chosen to be
representative of current design practice. Three parent hulls were
selected from a recent parametric study (reference (1)).

Characteristics of the parent forms are given in Table 1. Sketches
of the three configurations are shown in Figure 1. It should be noted
that present computer programs cannot model the complex hull shape of
the multistrut shown in Figure 1. Instead , an approximation to the
hull shape was used. This equivalent form consisted of a 180 foot
parabolic tail section and a 180 foot elliptical nose section. The
maximum hull diameter and draft were selected to provide hull and strut
volumes in the equivalent hull equal to those in the parent form.
Characteristics of the equivalent multistrut are shown in Table 1. A
sketch of the equivalent is also shown in Figure 1.

The proportions of these parent forms were Froude scaled to displace-
ments of 2000, 5000, 10,000, and 20,000 tons. Box height and box clearance
were held constant at 14 feet and 20 feet respectively.

All of the configurations generated in this manner have one interior
deck in the box and an inner bottom. Twin deck variants  of the 20 ,000
ton configurations were also examined

.2



TABLE I

Parent Form Characteristics

Thin Single Thick Single Multi Equivalent
Strut Stru t Strut Multi—Strut

Hull Length (ft) 400 400 360 360
Maximum Diameter (It) 19.3 18.4 25 22.6
Prismatic Coefficient 0.7 0.7 0.5 0.6
Draft (ft) 33.8 32.2 37.8 36.7
Diameter Ratio 1.0 1.0 2.1 1.0
Strut Length (ft) 326 287 110 110
Thickness (ft) 8 11 7 7
Waterplane Coefficient 0.75 0.75 0.88 0.88
Strut Gap (ft) — 86 86

Displacement (tons) 6306 6125 6051 6051
Box Clearance (It) 20 20 20 20
Box Length (ft) 275 284 233 233
Box Width (It) 99.2 90.4 117 117
Box Height (It) 14 14 14 14
CMT (It) 10 10 10 10
CML (ft) 86 84 — —
Waterplane Area (Sq. ft) 3913 4736 — —
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FIGURE 1
PARENT FORM SKETCHES
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The two s in g l e  strut parent fo rms  were  se l e ct e d  to d em o n s t r a t e  thc
effects ol strut thickness and w a t er p lane a r ea .  H oth  forms have roughly

tie same long itudinal CM and t r a n s v e r s e  CM in kee p i n g  wi t ii DTNSR DC
recoisneodat ions (reference Cl)). However , the thick st ru t form r equ i  res
~~ perc~~~t more wa t erp lane  area than the t h i n  s t r u t  fo rm to achieve
these nietaceiitric heights and the thin s t r u t  is f o r t y  fee t  longer  than

• th~ thick strut. The t h i c k  s t r u t  fo rm  is more in  l ine  wi th DTNSRDC
seakeeping guidelines on waterp lane area than the thin strut. This
variation in strut form Is particularly interesting since the side load
al g o r i t h m s  presently available are particularly sensitive to stru t
length.

The multistrut forms have a total strut length of 306 feet and a
box length of 233 feet. The two assumptions discussed previously result
in 147 feet of the box structure (63 percent of box length) being effec-
tive in carry ing bending loads. Use of a centerwell in such a concept
would result in more box structure being effective in bending . However ,

• added wei ght would be required to beef up structural members around the
well to keep stresses within material limits.
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Section 3
RES U LTS

The parent hull configurations and their geosyms were used as input
• ho  the computer program. Data calculated include predicted side load as

well as wei ghts and densities for box , strut , and hull p r i~~~ry rL r ucture
of each c o n f i g u r a t i o n .  F igure  2 shows the  t o t a l  p r i m a r y  s t r u c t u r e  of
the single strut forms p l o t t ’d  a g a i n s t  s ide l o a d/ d i s p lacement . The u r ; e r
bounda ry  on each b ai d is t h e  t h i n  s t r u t  corve  and the  lowe r boundary is
t}~ thick strut curve , Figuic 3 is a sim i la r  plot for th e mu 1t~~s t r u L
fo rms . The c i r c l e s  on both  p lo t ; r ep rasen t  the  p r e d i c t e d  ~ idc loads  fo r
the? d l f f er c :~t c o n f i g u rat i o n s .

For sing le s t r u t  fo rms , p r ed i c t ed  s1d~ lo-i~ was c a l c u l a t e d  as :

si~ c 1oad/. ~~ ’~p lace  - nt (— 0 . 5  + LflT) xl)

~~~ere

L 0.511 + O.0038x ( . t r u t  l~~n~~ h) 2/(Di ~piaCemen t)2/ 3

B ‘~ 0.958~ 
-
~ 0 .O~ ~5 x (rt.rut CL separ~ tiori )2/ ~~~~~~~~

T ~‘ 0.3245 + 0.1905 x ( d r a f t )
2

/ ( Di~~pla ce m e nt ) 2”3

D )~~43 — 0.OD~ 5 xLn ( Di sp i a c e r n e n t / l 0 0 0 )

The corresponding multi strut equation is:

side load/displacement = LBTD

Where

L — 0.5/449 + 0.0215 x ( FWD STRUT LENGTH + AFT STRUT LENGT H ) 2
!

4 x (D1sp1acement)2”~

B 0.951 + 0.0006 x (strut CL separ~ tion)
2
/(Disp1acernent)

2/’3

T = 0.7731 1 0.06% x (Draft)
2/(Disp lacenIcnt)213

D 0.3707 — O.O282xL1J (Disp laccment/J000)

Clearly in all c&s~ s, cfdc loads have nrg lig ible effect on thc
structutes of small slt~.ps for the range of side load inv ~~s t f g a t u ~l .  !~t
2,000 tons the curves are flat. At 5,000 tons , structural wei ght
incr~~ises for side loads greater than abou t one time s disp l:cer ’nt . For
larger  d~ si 1acements , structura] weight inc~ eases are r~’qu1rc .d for

- . smaller s ‘~ e loads, This trend is due to the assumntion that the sf1
minimum scantlings a c  u~cd Icr all sizes.
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The single stru t curves (Figure 2) show that the thick strut form
is generally lighter than the thin strut from. This is particularly
true for the larger sizes where the effects of the thin struts higher
pred icted side load are amplified by the lower structural efficiency of
the thin struts.

Figure 2 also shows that the structure of large ships with two
decks will probably be lighter than similar single deck ships. This
trend is due to the greater structural efficiency of the deeper two deck
boxes. The cross—over for 20,000 ton forms occurs for a side load of
abou t 0.75 times displac~ nent. Predicted side loads for both single
strut forms are greater than this amount.

Comparison of the curves in Figure 2 and Figure 3 shows that the
structural weights of the single strut and multi strut forms stud ied are
generally similar. The multi strut curves show a side load dependence
at somewha t lower values than the single strut curves. However, the
predicted side loads are somewhat lower for the multi strut forms. As
a result, the multi strut structural weights are roughly comparable to
those of the thick single strut forms and somewhat lighter than the thin
single strut weights. For the 2000 ton forms, no significant structural
weight differences can be observed.

The data used to develop Figures 2 and 3 and the hull, strut, and
box structural weight and density have been tabulated in Appendix A.

9
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SectIon 4
CONCLUS IONS AND RECOMMEN UAT IONS

The data generated cannot be used to determine structural weight
for a real design. However, conclusions regarding trends and generalities
whic h ca n be reached a re:

a. Independent trade—offs of seakeeping performance , resistance ,
or structural weight will be inconclusive.

b. Dynamic side loads are more important  for large ships than
for small ships.

c. Ships with long thin struts wil l  have heavier s t ructure
than s imilar  ships wi th  short thick struts .

Also , several recommendations can be made based on the experience
gained during this study.

a. Validity of existing side load algorithm s should be ascertained
for long slender forms.

b. Structural studies should eventually address:

(1) the amount of effective box material in bending for
realistic box/strut combinations,

(2) the amount of effective strut material in bending
for realistic strut shapes and sizes.

c. Design methods for wells should eventually be developed.

d. Structural design methodology for complex hull shapes
even tua l ly should be developed . -

10 
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60* 0(1611, 0304.723 2164.725 0304.725 2470.019 2639.401 3231.671 3790.306 8343.341 4903.174
STRUT W L ZGNT 133.281 933.281 366.0*0 1184.513 1140.691 1260.704 3374.601 1898.006 0613.166
NULL 0(16111 1813.191 1473.799 1473.?9~ 14 73.799 1813.199 6413.799 1873.799 1413.799 1413.799
201*4. 001657 4013.143 4013.165 4010.534 4909.101 5061.091 1914.398 4489.906 1)11.006 7933.333

STRUCTURAL WEIGHT DAT A
THICK SINGLE STRUT 
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IL.OIALN .CP.1D.AG ,*LUN S 273 .000 13.170 •710 1.755 20.005 1.000
ILS.*VNVS. CNP ,STG AP 222 .000 3 .460 .750
IL ING .WIDf H,NINNR.OO CVII,,00 C 1121 .D (CRI3 I 160.000 67.700 4.000 15.005 1.111 0.000
001.St*UT ,NU L L,TJTA L VOLUM E. 170166. 31.323. 52066. 26s375~OIIP. 2001. PRIDICICO SLOE LOAD . 1.567

— $201 LOAD 0.010 .250 .500 .730 1.000 1.250 1.500 1.750 0 .000
00* O(NSI!V 5.113 5.163 5.163 5.163 5.163 5.163 5.163 5.133 5.163• STRUT 0(45115 11.248 16 .248 11.244 16.246 11.315 11.810 11.737 12.191 12.705
NULL 0(uSITT 7.92? 7.921 7.027 7.927 7.927 7.977 7.021 7.027 7 .92?

— 1OT*~ DENSIT Y 6.630 6.030 6.635 6.635 6.6~ 3 6.061 6.928 7.010 7.10$
• 600 0116117 816. 666 410.666 810.666 810.606 416.666 410.666 810.666 410 .666 610.606

STRUT 0(161sT 272.609 272.669 212.669 272.609 274.306 276.6% 204.680 295.182 306.103• NJLL 0(16111 164. 261 164.261 164.261 104.261 104.261 154.261 164. 261 164.261 108.261
TOTAL 0(1.14 667.636 667.636 667.636 047.636 669.384 671.643 679.366 090.569 913.131

*L ,O1ALN .CP.TD.AG.ALU $S 370.000 17.060 .700 1.750 20.600 1.055
XLS .XTNVS .CNP .SIGAP 302.000 7.400 .750
4L(N6.MIOPM.HINM.ULG KIII.OECR(21 .006*43) 25 5.000 91.000 4 .000 10.000 0.110 I SIS
504 ,SY RU1. NUL L .IOTAL VOL UMES 321726. 111947. 129172. 560485.
OISPS 8991. PREDICTED SIDE LOAD. 1.1.75
$101 LOAD 6. 000 .255 .500 .750 1.000 1.250 1.500 1.750 2 . 00 0
504 01115117 4.903 8.969 8.909 4.969 4.969 5.230 5.566 5.577 6.890
STR UT DENSITY 0.633 6.653 6.633 6.731 9.017 9.646 10.299 10.997 11.723
NULL O E4SI T Y 1.026 7.020 7.020 7.026 • 7.020 7.026 7.020 7.420 7.520
TOTAL DENS ITY 6.118 6.114 4.114 6.169 6.257 6.520 6.030 7.186 7.61.1
60* N( ZGMI 729.33’ . 729.934 729.938 129.934 721.934 766.046 616. 369 639.009 969.866
STIVUT WtI~ 11T 83 2.44$ 432.84$ 432.446 436.356 453.649 462.146 514.714 549.564 505 .654
NULL 01*6111 401.177 407.177 457.177 407.177 661.177 407.177 407.177 407.177 407.177
TOTAL 011.1sT 1569. 531 1569.539 6569.559 1173.467 1590.759 1657.391 1134.260 1616.589 1942.896

$L.DI*LN ,CP .T0.A G. ALU P.S 466.000 22.500 .700 1.750 25 .505 6 .000
OL S.X T NIS,600 ,SIGAP 330 . 030  9.330 .750
IL7NG. N ZDIN , NINNR, UL CKI1I .OEC*421 ,00C KI 3) 321.005 115.76 0 4 .555 16.555 0.000 0.000
$O* ,ST RUT,NULL , TU TAL VOLUME. 519956. 196103. 239399 . 975660.
03364 9975. PRLOICTLD SIDE LOAD. 1.36?
$131 LOAD 0.040 .250 .500 .750 1.000 1.250 1.500 1.730 2 .000

• 60* DENSITY 4.992 4.992 4.992 5.329 3.602 1.141 6.666 10.231 11.775
STRUT 0(4511! 7.127 7.127 1.139 7.564 6.214 9.014 9.910 10.190 11.677
NULL O(#~LT V 6.670 6.076 6.076 6.673 4.670 6.013 6.670 6.510 6.070

• TOT A L DE N SI TY 5.921 5.921 3.923 6.106 6.625 7.457 0.4 51 1.449 10.451
600 0116$! 1150.617 1650.61? 1136.617 1234.066 1363.295 1651.497 2014.119 2374.741 2733 . 3 63

• STRUT WEIGhT 623.9’ .I 623.945 625.032 662.190 124.361 794.436 606.406 944.620 1022.232
MULL 0(1611? 795.53$ 195.536 795.336 795.330 795.530 795.530 795.530 793.530 795.53 6
TOTAL W(1~NT 2575.295 2576.295 2579.307 2694.617 2065.213 1247.463 3100.063 4114.907 8551.153

$L.O IAL N.CP,TO, AG . *LUNS 367.000 20 .340 .705 1.755 20.000 1.10$
4L$,XTNV S ,CWP ,STG A P ‘.79.000 11.750 .750
XL EN6.WIOTN ,NINNO.GECKII).U1C412) .00Ck 13) 404.000 146.000 4 .000 10.000 6.000 5 .000
3OX,ST RUT . ISUL L.T OTA L VCI. UM€. 623 776 . 346290. 316360. 1692455.
OISP. 19130. PRE1,ICT ED SIDE LOADS 1.309
SIs.( LOA C 0.01.0 .250 .500 .750 1.606 1.250 1.306 1.750 2.000
00* DENSI tY 8.032 4.002 5.517 7.506 10.242 12.976 15.716 10.444 21.170
STRUT DENSITY 6.311 4.311 • 6.594 7.849 6.423 9.487 10 .406 11.533 12 .560
MULL DENSITY 6. 640 6.080 4.640 6.640 6.646 6.640 6.040 4 .040 0 .680
10105. DENSITY 3.176 5.776 6.146 7.291 6.625 10.370 11.916 13.86? 15.367
50* 0(1GM! 1793. 743 1799.783 2033.702 2767.645 3775.536 4763 .426 3791.316 6799.206 7607.097
STRUT 14!.NT 901.264 961.268 1029.551 1156.151 1309.722 1466.612 1130.622 3793.212 1953.071
NULL 0(1611? 1562.937 1562.937 1302.937 1562.937 1562.937 1562.937 1302.937 1562.937 1562.937
TOT AL Ntl.HT 8363.944 4363.964 8642.191 3500.745 6666.1% 7035.033 9505.076 10175.466 11346.005

IL .OZAL N .C0, TO.A G,ALU MS 561 .000 20.380 .156 1.750 20.000 1.060
XLS . ITN VS . C N0 .STG* P ‘.79.6.3 11 .730 .756
X L ENG.WIOVN ,M3kNa .QIC*41 ) .UEC( S 2 ) . O L C * 4 3 $  404 .000  146.000 4.111 10.100 10.500 0.606104.STA UI .,,ULL .TOTAL VOLUME. 14156 16. 340290.  516366. 2262295 .DISPu 19930. P0(6161(0 SIDE LOA DS 1.309
SIDE LOAD 6. 000 .250 .300 .755 1.060 1.251 1.500 1.751 2 .005
60* DENSITY 3.696 3 .696 3.606 8.594 4.519 5.359 6.331 7.515 6.493
St1.uT 0143117 6.311 8.311 4.596 7.449 6.423 9.487 15.466 11.333 12.360
MULL D E N S I T Y  6.01.0 6.045 6.640 6.040 6.086 6.640 6.040 6.045 1.060
TOTAL O(4SITY 4.933 4.933 4.976 5.235 5.619 4.883 7 .209 7.373 6.781
50* 0(2611! 2861.934 2861.934 2461.958 2161.429 2094.051 3513.131 4131.223 4749.314 3367.403STRUT 0(1614 961. 264 961.268 1023.552 *150.137 1309 .722 1846.612 1610.022 1793.262 t95~ .971NULL 011641 1562.937 1562.937 1562.937 1562.937 1362.937 1362.937 1562.937 1362.937 1562.931
T OTAL WIIGNT 5026.176 5026.176 0075 .443 1320.523 3766.716 6544.98$ 7344.904 6125.513 *904.311

STRUCTURAl. WEIGHT DATA
THIN SINGLE STRUT
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XL .CIA LH .C# ,TO .RG.ALUMS 249 .000 19.650 .600 1.620 20 .060 1.101
*L~..ATN V 1.CNP ,ST’ .Ap 76.000 4 .680 .oso
XLENO .WICTH .N INNR,OEC* t1 ) .DEC* (2 ) .OEC*43 1 161.060 01.ISI 4.651 15 .000 0.000 0.001
BOX .~ TRUT .HULL .T0TAL VO LUMES 102574 . 3045 9. 57876. 276511.OISP. 2001. PR&OI CTE D SIDE LOAD S .476
S~~jt. LOAI.) 0. 0.a O .250 .000 .750 1.030 1.250 1.500 1.150 2 .000
~~~~ DLh~ ITY 5.117 5.177 5.177 5.171 5.177 5.216 5.1.62 5.639 3 .607ST RUT DEP.SLT Y 10.629 10.629 10.659 10.727 11.039 11.41.6 11.099 12.370 12.075HULL CI NS ITY 6. 064 0.064 6.5S6 6.064 6.064 6.064 0 .064 0.064 6.0 64

• • TOTAL DENSITY 6.335 6.535 6.534 4.543 6.567 6.707 6.692 7.074 7.233BDA WEIGH ! 421.966 421.966 421.961 421.966 421.966 435.SSS 843.205 439.573 873.347STR UT siEI~ HT 162.497 102.497 163.100 104.163 169.535 196.514 204.294 212.530 221.012
HULL WE IGHT 207.437 257.437 207.437 207.437 207.437 267.437 207.437 217.437 207.437
TO TAL WEISHT 011.S99 611.699 612.403 613.304 610.937 633.951 656.935 079.340 901.036

XL .OIAL H .CP.TCi .A G.A LUMS 336.000 21.240 .605 1.620 25.000 1.000XLS. *TNVS.CW p .STGAP 103.000 6.570 .000
JLE N C..0 10TH .NIN$R .O)CK41) .O (Cg(2) .D(CK430 219.000 110.000 4.000 11.000 1.000 5.05000* ,STRUT .HULL,TOTAL VOLUME. 337260. 79559. 11.3713. 559962.OISP. SOS? . PREDICTED SIDE LOADS .442
SL OE LOAD 0. 000 .250 .500 .750 1.000 1.250 1.500 1.750 2.000BOX O(NSITY 8~~9f0 8.956 4 .956 5.276 5.734 6.607 7.079 6.952 10.024ST.~u1 U E ’s SIT y  8.245 6 .245 0.318 0.735 9.250 9.623 10.415 11.000 11.610MULL DENS ITY 7.36 3 7.343 7.31.3 7.343 7.383 7 .343 7.343 1.343 7.3’ .3TOTAL DENSITY 6.031. 6.038 6.041. 6.295 6.644 7.370 0.099 0.029 9.360001 W EIG HT 746.521 746.520 786.521 794.433 663.364 1024.642 1106.320 1347.795 1309.276STRuT W (UHT 290.623 290.623 293.405 300.096 326.546 346.861 367.173 366.2S1 449.511HULL WEIG HT 471.063 471.065 471.065 471.565 471.005 471.065 471.065 471.063 471.065• TOTAL W EI~ NT 1500.420 1500.426 1511.111 1173.616 1660.909 1082.406 2024.576 2207.166 2369.671

XL .DIALH,CP .TO ,AG , ALUMS 426. 000 26.750 .600 1.620 20.000 1.000
XL S ,XTNV ~ .CMP.5TGAP 130.000 6.270 .060
X LENG, W IOIH .HINM.OCCKCI) ,D(CK(2) .01CK43) 275.000 130.000 4 .000 10.000 0.005 S.000
B0* .ST RuT . HuLI_, T OTAL VOLUMES 531300. 13643* . 267295. 957045.
D1~ P. 10042. PRIOTCIED SIDE LOAD S .414
SLUE LOAD 0.010 .250 .505 .750 1.030 1.250 1.500 1.750 2 .000
BOX DENSITY 4.933 ‘..933 5.453 7.090 0.976 15.066 12.755 14.643 16.531
STRUT DENS!? ! 6.746 6.746 7.065 7.661 0.335 9.006 9.679 10.354 11.530
MU LL DENSITY 7.399 7.399 7.399 7.399 7.399 7.399 7.399 7.3~~4 7.399
TOTAL DENSITY 5.936 5.936 6.273 7.260 0.411 9.330 15.752 11.640 12.994
00* WEIGH T 1170.144 1170.144 3293.1.23 1461.649 2129.511 2577.373 3023.235 1473.697 3925.959
STRUT wEIGHT 417.111 4i~ .111 437.909 474.773 315.145 336.636 590.273 639.974 601.71?
HULL WEIG HT 940.976 946.976 946.976 946.976 940.976 946.976 941.976 946.976 946.916
TOTAL WEI~ NT 2536.231 2536.231 2661.300 3155.396 3391.632 4002.965 4572.461 5562.049 5531.652

XL .DIALH.CP.TO,A6 ,ALUIIS 536.000 33.700 .600 1.420 20.000 1.006
XLI .XTH V S.C W P .STGAP 164.000 10.420 .011
X L ( NG,WIDTH .NINNR.DECXII).OE C I(42$,01CKII)  347.005 114.000 4.560 60.100 0.000 5.006
BO* ,STR UT .HULL.T OTAL V OL UMES 045292 . 280Q1I. 573714. 1661.994.
(.ISP. 19903. PREDICTED SIDE LOAD. .~~9’ .
SIDE LOAD 0.000 .255 .500 .750 1.000 1.250 1.500 1.750 2.000
00* DENSITY 8.660 5.253 6.070 11.421 14.771 10.121 21.472 24.822 28.172
ST4UT DENSITY 6.033 6.075 6.710 7.439 6.220 6.963 9.147 10.511 11.275
NULL CEN SITY 7.726 7.726 7.726 7.726 1.124 1.721 7.726 7.726 1.726
TOTAL DENSITY 6.035 6.227 7.751 9.562 11.375 13.119 15.003 16.017 16.631
00* WEI GHT 1644.921 1962.466 3545.394 4319.614 5573.978 1636.264 6102.554 9366.144 10631.134
STRUT 0(161sT 662. 526 667.191 736.9*1 619.133 962.606 966.460 1570.320 1134.246 *230.193
HULL WEIG HT 1970.742 1976.742 1976.742 1976.742 1970.742 1976.742 1076.742 1916.742 1976.782
TOTAL WEIG HT 4466.169 4426.355 3761.046 7117.559 1855.413 9603.460 11151.625 12499.033 13146.171

X L,D IALH.CP.T O .AG. ALU rS 936 .000 33.700 .600 1.620 20 .000 1.155
*t. S,XTN VS ,C$ P ,cTGA P 164.000 10.626 .660
X LENG,W IOT1s.HINM,OIG*It).OCCK I2) .OEC K(3 1 34 7.601 174.050 4.0 00 10.005 10.015 1.511
000.STRUT. NULL .TOTAL VCLU MES 1449072. 283960. 173714. 2266774.
ClIPS 19963. PREDICTED SIDE LOAD S .~~~~..
SLO E LOAD 0.040 .250 .500 .755 1.000 1.290 1.300 1.756 2 .005
B~ X OEN SITV 3.903 3.903 4.217 5.840 6.642 1.036 9.130 10.224 11.816
STRUT DENSITY 6.033 6.0 75 1.715 7.439 0.220 6.903 9.741 10.511 11.273
NULL DENSITY 7.726 7.726 7.721 7.724 7.724 7.726 7.726 7 .726 1.726
TOTAL DENSITY 5.105 5.155 5.373 6.262 7.567 7.932 6.775 9.123 15.1.69
50* WEIGHt 2324.172 2524.672 (727.955 3524.334 4(96.735 5569.106 5041.1.6? 6613.05? 7366 .233
STRUT WEIGHT 662.526 667.593 716.911 619.133 902.666 906.660 1071.320 1154.246 1236.193
HULL WEIG HT 1975. 142 1976.742 1910.742 1976.742 1976.742 1976.78? 1970.742 1976.742 1970.742
TOTAL WEI~ NT 3165.94 6 5 170.359 5883.539 6122.229 7170.116 6534.306 0690.552 9746.686 15653.169

STRUCTURAL WEIGHT DATA
MULTI STRUT



DISTRIBUTION :
DDC (3)
DTN SRDC (Codes 117 & 1730)
NAVS EA (SEA 0322 )
NAVSEC (SEC 6110)

(SEC 6110A)

• (SEC 6114) (20)
(SEC 6128)
(SEC 6136)

•
1 33


