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All the 16 loading cases were also analyzed theoretically 
using a finite-element shell analysis developed at the Univer­
sity of California, Berkeley. The analysis used flat-plate ele­
ments and considered five degrees of freedom per node in the fi­
nal assembled equations. The comparisons between theory and ex­
periment show reasonably good general agreement, and it is felt 
ths-t the analysis would he satisfactory for most engineering pur­
poses. 

•Work, on this program was initiated under ERDA sponsorship and ulti-
isately completed under HRC sponsorship. 
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- St •: I 
ABSTSACT £ : I 

Model 2 in a series of four thin-shell cylinder-to-cylinder || 
models was tested, and the experimentally determined elastic 1 
stress distributions were compared with theoretical predictions J| 
obtained from a thin-shell finite-element analysis. The models g 
in the series are idealized thin-shell structures consisting of | 
two circular cylindrical shells intersecting at right angles. J 
There are no transitions, reinforcements, or fillets in the * 
junction region. The series of model tests serves two basic | 

[ purposes: (1) trie experimental data provide design information I 
'. directly applicab?.e to nozzles in cylindrical vessels, and (2) | 
' the idealized models serve a basic need for test results for -| 

use in developing ind evaluating theoretical analyses applica- | 
ble to nozzles in cylindrical vessels and to thin piping tees. f 

Both the cylinder and the nozzle of model 2 had outside ^ 
diameters of 10 in., giving a d^Dg ratio of 1.0, and both had I 
outside diameter/thickness ratios of 100. Sixteen separate load- | 
ing cases in which one end of the cylinder was rigidly he.ld were | 
analyzed. An internal pressure loading, three mutually Terpen- | 
dicular force components, and three mutually perpendicular moment 
components were Individually applied at the free end of the cyl­
inder and at the end of the nozzle. In addition to these 13 
loadings, 3 additional loads were applied to the nozzle (in-plane 

I bending moment, out-of-plane bending moment, and axial force) 
with the free end of the cylinder restra'aied. The experimental 

t stress distributions for each of the 16 loadings were obtained 
using 152 three-gage strain rosettes located on the Inner and 

f outer surfaces. 
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1. mHUUUCTICsT 

Intersecting cylindrical shells are common configurations in struc­
tural components for nuclear reactor systems. Piping tees and nozzles in 
cylindrical Teesels are specific examples. However, despite their en—on 
occurrence, proven elastic stress Analysis methods for such configurations 
have not been generally available, and onl;- recently have potential analy­
ses, both analytical and numerical, been developed. This is true even for 
the case of an Idealized configuration consisting of two thin-shell nor-
mally intersecting cylinders with no transitions, reinforcements, or fil­
lets in the Junction region. 

To meet the need for experimental data obtained from carefully ma­
chined models, Oak Ridge national Laboratory (ORSL) has tested a series 
of four thin-shell cylinder-to-cylinder models. In addition to serving 
a basic need for test results for use in developing and evaluating poten­
tial analytical techniques, the models in the series provide design infor­
mation directly applicable to nozzles in cylindrical vessels and to a 
class of thin piping tees as well. The test resultc are particularly ap­
plicable to liquid-metal fast breeder reactor components in whicn rela­
tively low internal pressures and high thermal transients dictate thin-
walled structures. 

Model 2 is shown in Fig. 1 along with the significant dimension* of 
the four models in the series. The test results for all four models have 
been compared with typical elastic finite-element predictions. This re­
port describes the tests and analyses of model 2; similar results have 
been reported for model 1 (Refs. 1 and 2), model 3 (Refs. 2 and 3), and 
model k (Ref. k). As the figure indicates, these models are truly ideal­
ized shell structures. There are no transitions, fillets, or reinforcing 
in the junction region. The outside diameter D Q of the cylinder of model 
2 was IX) in. and the outside diameter dg of the nozzle was IX) in., giving 
a d Q/D 0 of 1.0. The cylinder and the nozzle were 0.1 in. thick; thus the 
outside diameter/thickness ratio of the cylinder and the nozzle was 100. 

The cylinders for the remaining three models fcad outside diameters 
of 10 in. In model 1 the outside diameter of the nozzle was 5 in.. giving 
a d 0/D Q ratio of 0.5- Model 3 had a nozzle outside diameter of 1.29 in., 
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giving a d D ratio of 0.129. The nozzle of model k, '„hich was obtained 
from the third by boring out the itozzle to provide a thinner wall thickness, 
had an outside diameter of I.29. 

Model 2 is shown schematically in Fig. 2, together with the applied 
forces and moments to which it was subjected and the major dimensions. 
One end of the model was rigidly fixed, or "b-uilt-in. *' as shown, while ex­
ternal loads were applied to the other end of the cylinder and to tae end 
of the nozzle. Three mutually perpendicular force components and three 
mutually perpendicular moment components vcrc applied ir.lL/idually at each 
location with the ends of the nozzle and cylinder assumed to be free. 

In the cases of the pressure loading, the out-cf-plarc moment, on 
the nozzle, the torsional moment or. the nozzle, the in-plarc eminent on 
the nozzle, and the axial force on the nozzle, slight nonlinearities wre 
observed in the measured strains when the loads were increased. To inves­
tigate the source of these nonlinearities and to evaluate their effect on 
the maximum strains, three extra experimental cases were performed. These 
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Fig. 2. Schematic of model 2 showing applied external loadings. 
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were the out-of-plane moment on the nozzle with the free end of the cyl- M 

inder constrained to zero rotation about the x axis, the in-plane moment % 

on the nozzle with the free end of the cylinder constrained to zero dis­
placement in the y direction, and the axial force applied to the nozzle 
with the free end of the cylinder restrained as for the in-plane moment 
load. Thus, including internal pressure, there was a total of 16 loading 
cases. These loading cases were examined both espcriacntally and analyti­
cally, and the results were compared for each loading case. i 

Chapter 2 of this report describes the testing aspects of the experi­
mental analysis and also the strain-gage data-acquisition and -reduction 
techniques used. Chapter 3 discusses the finite-element analysis, briefly 
describes the formulation used, and presents the specific element layout 
for the model. Complete comparisons of theory and experiment are pre­
sented and discussed in Chap, k for all 16 loading cases, and Chap. 5 con­
tains a concise summary of the conclusions drawn from the study of this 
thin-shell syli:-.der-to-cylinder configuration. For the benefit of the 
reader who wishes to use the experimental data for comparisons with his 
own analyses, an appendix is included that gives a complete set of experi­
mental data for each of the 16 loading cases. 

2. EXPERIMENTAL ANALYSIS 

Experimental investigations of thin-shell cylinder-to-cylinder pres­
sure vessel configurations have used both strain-gage metal models and 
photoelastic models. Strain-gage studies for internal pressure and for 
external nozzle loadings have been carried out by Hardenbergh, Zamrik, 
and Edmondson,5 by Hardenbergh and Zamrik,6 and by Riley. 7 In the first 
two studies, contoured and reinforced outlets were used, while in the 
third, the model was fabricated from hot-rolled sheet steel by welding. 
Photoelastic studies have been carried out by Taylor and Lind8 and by 
Leven.9 In both cases, reinforced openings were examined. Thus, of the 
previous studies, only that of Riley 7 used a thin-shell idealized cylinder-
to-cylinder metal model, and i t was of welded construction rather than 
being carefully machined. 
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2.1 Model Const.ruction 

One of the prinuiry objectives of the experimental analysis described 
in this report was to obtain experimental data on a carefully machined 
cylindsr-to-cylinder model so that the effects of geometrical imperfec­
tions would be minimized. 

The basic configuration was obtained by forging a billet of carbon 
steel into the basic shape of a tee and then annealing it. The forging 
was then bored out to the rough inside dimensions. The outside was then 
rough machined, and the structure was anneaxea a second time. To maintain 
the correct dimensions during annealing, tight-fitting graphite mandrels 
vere machined and inserted in both the nozzle and the cylinder. The in­
side surfaces were then machined to the final dimensions by boring. The 
final machining on the outside surface was then done on a tracing-type 
milling machine using a carefully constructed mahogany wood pattern. 

2.2 Strain-Gage Layout 

The model was extensively instrumented with electric resistance strain 
gages on both the inside and outside surfaces. A sufficient number of 
gages was used on this model to provide a good description of the stress 
distributions for comparisons with predictions and for identifying the 
high-stress regions. 

The strain-gage layout for model 2 is shown in Fig. 3. A total of 
152 three-gage strain-gage rosettes was used, making U56 individual strain 
gages. Half of these were on the outer surface, and half were on the 
inner surface; they were in all cases located "back-to-back" at the loca­
tions shown in the figure. 

The gages were arranged along two lines running from the junction of 
the nozzle and cylinder and around the junction. One line of gages was 
along a longitudinal axis (0° plane) and the other was along a transverse 
axis (270° plane). The gages around the Junction were spaced at 22.5 in­
tervals, with the first gage on the 0° plane. The gages around the jiinc--
txon are as close to the junction as possible and are alvays within 1/8 in. 
of the junction. 
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Fig. 3. Strain-gage layout. 

The three-gage rosettes used were Micro-Measurements type EA-O6-O3OYE-
120. option SE. which is a very compact three-gage fo i l rosette. The three 
individual gages are arranged in a "Y" pattern and have an individual gage 
length of 0.030 in. As can be seen in the inset in the upper ri£ht-hAnd 
corner of Fig. 3> five complete rosettes were located along each gage line 
within the first 5/8 in. from the Junction. These first five rosett.es 
*ere supplied mounted on a cannon backing by the gage manufacturer. These 
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assemblies have the same designation as the single rosettes except that I 
i 

the option becomes B27- One of the five-rosette assemblies is shown in g 
Fig. k. j 

The rosettes were applied with an epoxy adhesive, BR-610, which is | 
available from W. T. Bean, Inc. Curing times and temperatures ranged from | 
10 hr at 250°F to 2k hr at 200 F. Uninsulated U-mil-diam wire was used | 
to connect the gages to terminal tabs to which larger lead wires were con- I 
nected. The strain-gage data wcra recorded by a Datum Computer-Controlled •] 
Data-Acquisition System (Sect. 2.U). | 

The junction region of the model is shown in Fig. 5 with the strain J 
gages applied buo not completely wired. The line of gages along the 0° j 
plane can be clearly seen. Also, the gages along the junction can be seen § 
from the 0° plane to the 270c plane. \ 

i 
2.^ Test Description i 

Figure 6 shows the instrumented model in a loading frame being sub­
jected to a torsional moment on Lhe cylinder. Ihe right end of the cyl­
inder was rigidly clamped to the heavy flat plate using a split ring ar­
rangement acting over the flange on the end of the cylinder. The loading j 
fixtures on the o&ner end of the cylinder and on the end of the nozzle 1 
were attached in a similar manner. These heavy fixtures in effect con­
strained the end circles of the shell to remain plane circles. The end 
fixtures were counterbalanced by weights attached to the cables (Fig. 6). j 

The external loads were applied by hydraulic rams acting through load ; 
cells, and the loads were controlled by the load cell indications. The 
pressure loading was applied using a hydraulic fluid. To avoid undue 
straining of the model, weights were used to counterbalance the weight of 
the pressurizing fluid in the model. 

For all 16 loading cases, data were taken in nine steps, usually at 
0, 25, 50, 75, 100, 75, 50, 25, and 0% of full load. The procedure was 
then repeated, so that two complete sets of data were taken for each gage 
for every loading. 



I 

VO 

Fig. k. Closeup cf assembly of five strain-gage rosettes on a com­
mon foil backing. 
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Pig. 5. Model during instrumentation. 
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.'ig. 6. Inatronented model in test frame "being subjected to a tor­
sional Lament on the cylinder. 
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2.i» Data Acquisition and Reduction 

The strain-gage data were recorded by a Datum Computer-Controlled 
Data Acquisition System (CCDAS). The system consists of a data-acquisi­
tion unit composed of a control module controlled by a FDf-8/l computer 
with the following capabilities: (1) magnetic tape input/output system, 
(2) in-core calculation ability, and (3) teletypewriter input and output. 

The system records the strain data in millivolt readings on magnetic 
tape. The PDP-8/l computer converts the millivolt reading on the tape 
into engineering units (strains in this case) and stores them on a second 
tape which is compatible with the ORNL IBM 360/9I computer. This second 
tape is sent to the ORNL 360/91 computer, and stresses are calculated for 
each rosette from the strains stored on the second tape. 

The experimental results presented later in this report, and tabulated 
in the appendix, are generally based on the strain-gage readings at maxi­
mum load and on the first of the two sets of data taken from each gage 
and loading. If the first set of data was questionable for some reason, 
the second set was used. The strain-gage readings at lractional values 
of the maximum load were used to check linearity and drift of the gages. 
In cases where nonlinearity or drift was excessive or where an individual 
gage or circuit was otherwise obviously malfunctioning, the rosette of 
which the gage was a part was not used in the final results for the spe­
cific loading case under consideration. In some instances, a gage that 
behaved erratically during one loading behaved normally during others. 
Thus, in the plots showing the experimental stresses, results from a given 
rosette may be included for some loadings but not for others. 

Stresses were calculated from the experimental strains by using a 
modulus of elasticity value of 30 x 10 6 psi and a Poisson ratio of 0.3. 

3. FINITE-ELEMENT ANALYSIS 

3.1 Background 

Thin-shell cylinder-to-cylinder intersection problems have, in recent 
years, been a favorite with the stress analyst. Their popularity stems 
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not only from the common occurrence of rruch configurations in practical 
design, but also from the cnallenge that they presence as complex shell 
analysis problems. In addition to their rze in piping and pressure ves­
sel configurations, thin-shell cylinder-to-cylinder intersections occur 
in the petroleum industry, which uses tubular structural members exten­
sively in off-shore oi l -di i l l ing towers. Much of the cylinder-to-cylinder 
intersection research, both experimental and theoretical, that has been 
done was motivated by the off-shore oil-drill ing tower application. The 
literature associated with the latter application i s reviewed in Ref. 10. 

Both analytical and numerical analyses have been developed and ap­
plied to thin-shell cylinder-to-cylinder intersection problems. In 1961, 
Reidelbach1 1 developed the first anulytical solution for two perpendicu­
larly intersecting cylindrical shells subjected to internal pressure. 
Eringen and his co-workers 1 2" 1 5 corrected some errors and approximations 
in Reidelbach's solutions and formulated a solution in which the inter­
section curve was approximated by a circle. These solutions consisted of 
products of Krylov functions and Hankel functions of the f irst kind. A 
collocation method was usee? whereby the boundary conditions were satisfied 
in a least-squares sense at selected boundary points. 

In I969, Hansberry and Jones 1 6 used the method developed by Reidel­
bach and Eringen et a l . to develop a solution for an in-plane bending mo­
ment applied to the nozzle of a nozzle-to-cylinder configuration. In 1970, 
Maye and Eringen 1 7 developed a solution "<Hng Fourier series involving 
Bessel functions in place of the Krylov functions. In 1973, Hansberry 
and Jones 1 8 expanded their solution to include the case of an axial force 
applied to the nozzle. However, as in the case of earlier solutions, the 
nozzle diameter was limited relative to the cylinder diameter. 

In I967, Bijlaard, Dohnnann, and Wang19 formulated the problem to in­
clude the case where the nozzle and cylinder are of equal diameter. They 
indicated a solution In the form given by Flugge for closed cylindrical 
shells. In 1969, Fan and Beckett 2 0 developed a numerical solution to the 
differential equations of Flugge and Donnell that i s applicable to the 
equal-diameter case. They compared their predictions with the experimen­
ta l results obtained by Riley 7 for a nozzle-diameter/cylinder-diameter 
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rt.tio of l / 2 . By careful choi.ce oi some cf f ie factors used in the so­
lution, thay obtained predial ions that agreed reasonably well with experi­
ment. 

In 1968, Herrmann and Campbell2 1 presented a finite-elFjnent shell 
analysis fomulation using f la t -plate elemeiits and the l /2 diameter ra t io 
model test .2 by Riley 7 as a sample problem. The limited comparisons shown 
were fcr internal pressure and Indict? rid reasonably good agreement between 
theory and expeitaent. In 1969, Rrincj and Rashid 2 2 also presented a 
f lat-plate finite-element shell analysis using the cylinder-to-cylinder 
intersection as a sample problem (OHNL model 1). Their shell analysis 
program was ieveloped under subcontract t o ORNL as a part of the OHNL Prs-
stressed Concrete Reactor Vessel Program. 

3.2 Finite-Element Method 

The finite-element program used for the analysis of model 2 was cho­
sen as being reasonably representative of currently available and widely 
used finite-element shell formulations. The program was developed at the 
University of California, Berkeley, under the direction of Professor R. W. 
Clough. The original program was written for general shell analyses by 
Johnson 2 3' 2 4 and was later modified and adopted by Greste 1 0' 2 5 for treat­
ing the "K" Joints of cylindrical shells found in off-shore oil-drilling 
towers. 

The basic elements used in the program are shown in Fig. 7. The ele­
ments are nonplanar quadrilaterals that are built up of an assemblage of 
four component triangles as shown. Within each component triangle, the 
in-plane displacements u and v are assumed to vary quadratically over the 
plane of the triangle except that they are constrained to vary linearly 
along the one exterior edge. The resulting membrane element, referred to 
as a constrained linear strain triangle (CIST), has two degrees of free­
dom (u and v) at each of the five nodes. 

The plate bending portion of the component triangle elements has 
three degrees of freedom at each of the three corner nodes - two rotations 
about axes in the plane of the element and the transverse, or normal, dis­
placement w. The displacement expansion for this element is due to Hsieh, 
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Clough, and Tocher,'6 and the eleaent is referred to as the HCT triangle. 
Full compatibility of displacements and slopes between triangular element 
boundaries is achieved by dividing the eleaent into tfiree subtriangles and 
assuming an independent cubic variation for v within each subtriangle. 
Otoe of the ten texms of the general cubic is neglected in each subtriangle, 
so that in the final assembled component triangle the coral slope varies 
linearly along each exterior edge. It is this feature that ensures slope 
compatibility in the resulting eleaent system for plate bending problems. 
The 27 constants in the three cubic expressions for w within the triangu­
lar element are reduced to 9 (and related to the 9 nodal degrees of free­
dom) by internal compatibility considerations. With w varying as a cubic 
polynomial within each subtriangle, the three components of curvature, and 
hence the bending and twisting moments, vary linearly. 

The total stiffness (membrane plus bending) of the triangular ele­
ments that form the components of the quadrilateral is obtained by super­
position of the plate bending element and the membrane elements. i+ie mem­
brane plus banding stresses vary piecewise linearly over the surface of 
the resulting triangular element. 

The quadrilateral element stiffness is obtained from that of the four 
component triangles. In general, due to the curvature of the shell that 
is being dlscretised, an arbitrary quadrilateral will be nonplanar. This 
Introduces a complicaLloa in the transformation of the triangular eleaent 
stiffness, because on the elenent level only two banding rotations par 
node are defined. Vher transformed from the element coordinates to some 
other coordinate system, a third banding rotation quantity is introduced, 
and in the transformed system three rotational degrees of freedom should 
be considered at each node. This consideration regarding tba third rota­
tional degree of freedom also arises in the subsequent assembly of the 
quadrilateral elements Into the total struetural stiffness, since adjacent 
elements art in general not coplamr. In his formulation, Johnson 8 3 choae 
to retain only two rotations par node in the total element assemblage. He 
argued that since the element plana In a sufficiently fine mesh lies elose 
to tba shall tangent plana at each node, toe rotations could be transformed 
from the element coordinates (ii. the plana of the element) to coordinates 
la the shall tangent plana and the mall tranafonaed component of banding 
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rotation about the normal to the shell could be neglected. This is per­
haps a reasonable assumption everywhere except at the junction of inter­
secting shells. 

The stiffness formulation for the quadrilateral element, as \rell as 
for the CLST membrane element and the HCT plate bending element, is sum­
marized by Greste. l 0 The quadrilateral element has five degrees of free­
dom at each node: u, v, w, and the two rotations. In the final assembled 
structure the five degrees of freedom per node are u, v, w, and the two 
rotations about the shell tangent coordinates at each node. 

The task of the finite-element method is to determine the unknown 
coefficients of the assumed element displacement functions for u, v, and 
w. This is done by connecting the quadrilateral elements together at dis­
crete points, the corner nodes, and requiring compatibility of displace­
ments and rotations and equilibrium of forces and moments at these nodes. 
Unfortunately, when the elements are assembled into a curved-shell struc­
ture, compatibility and equilibrium are not completely achieved along the 
element interfaces. Thus there are inherent small errors involved. How­
ever, studies by Johnson23 have shown that these errors are not too sig­
nificant provided a sufficiently fine element mesh is used. 

There is an error in intersecting shell problems which is not dimin­
ished by mesh refinement. This error arises from the aforementioned ne­
glect of the rotation about the sVtll normal. At the junction nodes in 
the cylinder-to-cylinder intersection, there are three nonsero rotational 
components, only two of which can be retained as nodal degrees of freedom. 
Greste 1 0 chose to define the tangent plane, and hence the two rotational 
degrees of freedom, at the junction nodes as the cylinder tangent plane. 
The manner in which be treated the junction nodes thus constrained the 
normal rotation about the cylindrical shell normal to be sero at the junc­
tion. This rotational constraint unrealistically constrain* the banding 
deformation of the aJjecent rassla elements. 

The most severe case of this situation Is illustrated In fig. 8. In 
this case, the rotation of the noasle elements (adjacent to node A) about 
the normal to the cylinder at A is completely constrained. Thus, If in 
the actual structure the nettle deforms into the shape shown, the con­
straint on the Idealised structure prevents the rotation 6 at A. Greets 
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A (INITIALS. 
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Fig. 8. Constraint fct junction nodes. 

considered two factors in estimating the magnitude of the constrained ro­
tation and its effects: rigid body displacements and membrane deformations 
in the cylinder. Because of the relatively small length-to-diameter ra­
tios that are generally considered for the cylinder, Greate reasoned that 
the rigid body displacements which produce rotations of the type shown in 
Jig. 9 are small compared with the bending rotations associated with 
straining of the structure. Therefore, essentially all tbe rotation of 
the type in Fig. 8 can be assumed to be produced by the membrane deforma­
tions of the cylinder wall. Greste then further reasoned that in oil-
drilling towers the membrane stiffness of the cylinder is very large and 
tbe circumferential bending stiffness of the nozzle, or branch as he calls 
it, is relatively small. Thus the cylinder normal rotations, when applied 
as circumferential bending rotations to the nozzle, would be expected to 
generate only small forces and moments in the norzle wall. That is, if 
the rotation 6 of Fig. 8 were allowed to take place in the noztlo wall, 
relatively small additional stresses would br generated. 

This argument may be valid for structural joints In off-shore oil-
drilling towers, but It does not necessarily remain so for pressure ves­
sel and piping cylinder-to-cylinder configurations in which the nozsle and 
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the cylinder may "be nearly equivalent in stiffness. For these configura­
tions there is, unfortunately, little justification for choosing the cyl­
inder tangent plane as the reference plane for junction nodes. A better 
choice might have been some averts- or mean tangent plane at junction nodes 
giving partial bending constraint to both nozzle and cylinder. Johnson 2 3 

used this latter approach to analyze a folded-plate structure and found 
that the results agreed well with an elasticity solution. 

In conclusion, the error introduced in the junction region by the 
neglect of the sixth degree of freedom at the junction nodes and by the 
associated constraint on the bending deformations of the element adjacent 
to those nodes is not believed to be a large factor, Tr>rt it is present 
and it is not reduced by mesh refinement. 

3.3 Finite-Element Idealization of Model 

The finite-element representation chosen for the model is depicted 
in Fig. 9, which shows developed views of one-half of the nozzle, cylinder, 
and end plates. It was necessary to consider only one-half of the struc­
ture because of symmetry considerations. This mesh layout was developed 
sasuaUy and was arranged so that lines of nodes corresponded to the lines 
of strain gages in the experimental model. There were 993 nodes, result­
ing in approximately U500 linear algebraic simultaneous equations to be 
solved for the unknown displacement parameters. There were 27 nodes along 
the (half) junction line between the nozzle and cylinder. All 16 loading 
cases considered experimentally were analyzed using this mesh, and the 
theoretical predictions were compared with the experimentally determined 
stresses and are given in Chap. k. 

Nine of the 16 loadings - pressure, axial forces on the cylinder and 
the no«si*, and in-plane Moment and forces on the cylinder and nozzle -
produce behavior tint Is theoretically symmetric about the longitudinal 
plana of symmetry of the model. For these symmetric loadings, it is cor­
rect to consider just one-half of the modal in tha finite-element repre­
sentation. The boundary conditions on nodal displacements and rotations 
are those commonly associated with symmetry conditions. 
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Fig. 9. Finite-element idealization of the model. 

For the remaining seven loadings — out-of-plane moments and forces 
on the cylinder and nozzle and torsional moments on the cylinder and noz­
zle - asyametric conditions exist; and to consider just one-naif of the 
model in the finite-element representation requires assumptions, or ap­
proximations, in establishing nodal displacement and rotational boundary 
conditions. Basically, the boundary conditions used were based on the 
assumption that the projection on the X-Y plane (see Fig. 2) of the bound­
ary remained fixed in the X-Y plane. In other words, the displacements 
in the X and Y directions and the rotation about the Z axis were assumed 
to be zero for the noder along the boundary in the X-Y plane. Although 
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these conditions arc obviously no-" strictly correct, they nonetheless seer. 
to he reasonable as.vumptior.s that are useful for reducing the size of the 
problem to be solved. 

It. CCMPARISoN 07 THEORY AND EXPERIMENT 

Ths theoretical predictions, baser, on the finite-element layout shown 
in Fig. 9, are cocpared in this chapter with experimentally detertined 
distributions for all 16 loading cases. For each loading, the theoretical 
*uid experimental stress distributions along two gage lines on the cylinder 
and nozzle (see Fig. 3) and around the crotch are presented. The stresses 
shown are always those parallel (longitudinal) to the gage lines and these 
perpendicular (transverse) to the gage lines. Tha gages around the crotch 
are on gage lines of one gage each at the angles shown in Fig. 3. The 
theoretical stresses at the crotch are plotted at the position of the 
strain gage near the crotch, since the strain gages could njt be placed 
exactly on the crotch see Fig. 3). 

To examine the stresses, the plots were drawn using stress ratios 
which were determined by dividing the stresses at a point by a nominal 
membrane stress value. The membrane hoop stress in the cylinder, and noz­
zle, was used as the nominal stress level for the pressure loading. For 
the moment loadings on the nozzle, or cylinder, the maximum membrane herd­
ing stresses (computed by Mc/I) or the membrane shear stress (computed by 
Tc/J and equal to the maximum normal stress) in the nozzle, or cylinder, 
were used as the nominal stresses. For the axial forces on the nozzle and 
the cylinder, the axial membrane stress (calculated by P, A) was used. For 
the in-plane and out-of-plane forces on the nozzle, the nominal stress was 
somewhat arbitrarily chosen as the laaximum bending stress in the nozzle 
(calculated by KG/I) at the level of the top of the cylinder. Finally, 
for the in-plane and out-of-plane forces on the cylinder, the nominal 
stress w-<*s arbitrarily chosen as the maximum bending stress in the cylin­
der at its midlength (at the center line of the nozzle). 

The applied loads used in the experimental analyses are given in 
Table 1, together with the nominal membrane stress levels calculated by 
the above procedures. 
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Table 1. Applied loads and nominal stress levels 

Loading case Load l e v e l 
Nomina] 

membrane stress 
(psi) 

Internal pressure 60 ps i 2970 
Out-of-plane moment, It-, 10,000 in . - lb 1300 
Torsional moment, M^ 16,000 in. - lb 101*0 

In~plan*» monent, M_N 15,000 in . - lb 1950 
In-plane force, F.^7 AN 1200 lb 2260 

Axial force, F „ UOOO lb 3290 

Out-of-plane fo]*ce, F_„ 600 lb 1330 

Torsional moment, VU„ 20,000 in . - lb 1300 

Out-cf-plane moment, K „ 60,000 in . - l b 7800 

In-plane moment, M_~ 2U,000 in . - lb 3120 

Axial force, F^ c 8000 lb 2570 

In-plane force, F„_ 1000 lb 2530 
Out-of-plane force, F „ 1200 lb 30U0 

Out-of-plane moment with 
restraints , M -̂. 

10,000 in . - lb 1300 

In-plane moment with 
restraints , M™ 

15,000 in . - lb 1950 

Axial force with restraints , 
F *YN 

1*000 lb 1290 

U.l Internal Pressure 

The measured and predicted stress distributions determined for an 
internal pressure of 60 psi applied to the model are ?hown in Fig3. 10 
through 12. Figure 10 shows the measured and predicted stress distribu­
tions on the outside and inside surfaces of the cylinder and the "ozzle 
along the 0° gage line, which is the Longitudinal plane of symmetry (see 
Fig. 3). The stresses are shown as a function of distance from the Junc­
tion of the nozzle and cylinder aildsurfaces. The heavy lines are the 
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predicted stresses, while the fine lines through the experimental points 
show the measured distribution. The solid lines in each case represent 
the transverse stresses, which are perpendicular to the gage lines; the 
dashed lines represent the longitudinal stresses, which are parallel to 
the gage lines. Thus one can compare the solid lines with each other and 
the dashed lines with each other. All the stresses in the figures are 
normalized by the nominal membrane stresses given in Table 1. 

The agreement between theory and experiment is excellent in Fig. 10, 
except that the stresses at the inside surface are somewhat underesti­
mated by the finite-element predictions. The general shape and distri­
bution of the stresses are well predicted by the theory. 

Figuxs 11 shows the stresses along the 270° gage line, which is the 
transverse plane of symmetry. Here the agreement between theory and ex­
periment is also excellent, and the shape and distribution of the stresses 
are again well predicted by the theory. 
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The variation of the stresses around xne nozzle-cylinder Junction is 
shown in Fig. 12, and the sharp and nspid variation of stresses around 
the junction, which indicates the ymxy complex nature of the stress dis­
tribution in this region, can Immediately be seen. The agrsemint between 
theory and experiment is excellent except around the lflO* plane on the 
outside surface. However, the shape and distribution of the tm»—» are 
well predicted by the theory. 

To examine the —rimnm stresses, stress ratio*! were determined by 
dividing the naxianBi absolute principal stress* value at a point by a nomi­
nal membrane stress value (listed in Table 1). These maximum stress ra­
tios were calculated for both experimental and theoretical stresses. The 
experimental stress ratios were extrapolated along the 0 and 210* fag* 
lines to the junction where necessary, but the stress ratltt around the 
crotch were calculated where they occurred. However, i t should be empha­
sized that the •avianm experlaental stress estimates are eased on a con­
sideration of the stresses along the gage lines and on the string of gages 
around the crotch only; this does not preclude the existence of «ligfctly 
higher ratios at locations away from gage lines, the theoretical mnrtmra 
were calculated where they occurred. 

The laaxlww experimentally determined stress occurred on the outside 
surface of the nozzle at 180c, and the maximum 9tr0»t ratio was 9.0. The 
theoretical Maximum stress was on the outer surface of the cylinder at 0*; 
the marl mm stress ratio was 7.7-

k.2 Out-of-Plane Moment Loading, My,., on Nozzle 

The measured and predicted stress distributions for an out-of-plane 
moment loading of 10,000 in.-lb applied to the nozzle are shown in Figs. 
13 through 13. The results in Fig. 13 are for the 0' plane, the longitu­
dinal plane of symmetry. As expected, the stresses are small, since thir 
plane is analogous to the neutral otis of a beam in bending. 

•Principal stress values are given in the appendix in terms of psi for 
the indicated value of the loading actually applied. 
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The results for the 270* gage line, which is the transverse plane of 
sjsmslry, are shown in Fig. Ik. Here, the stresses are a maximum and the 
agYSSsM.it between theory and experiment is excellent except for the trans-
Terse stress on the inside surface of the nozzle. 

The variation of the stresses around the junction is shown in fig. 
1$, where again the complex variation of the stresses can be seen. The 
comparisons of the results are good, particularly on the inside surfaces. 

The —vlsai experimentally determined principal stress ratio was 15.8, 
with the MTIMI stress occurring on the inside surface of the cylinder at 
the junction at 2U7*. The theoretical MTIOTI stress was on the inside 
surface of the nossle at the junction at 21*9% *nd the ratio was 17.8. 

U.3 Torsional Moment Loading, My.., on Hozzle 

The measured and predicted stress distributions for a torsional mo­
ment loading of 16,000 in.-lb applied to the nozzle are shown in Figs. 16 
through 18. Here the stresses in the longitudinal and transverse planes 
0/ symmetry are low and rise to their marl wan levels on approximately the 
70, 110, 250, and 290* 7?*nes (see Fig. 18). In general, the distributions 
show poor quantitative agreement except for the distribution around the 
crotch; here the agreement is good on the inside surfaces. 

She f ^ F f experimentally determined principal stress ratio was 
31.3, with the marl MUM stress located on the inside surface of the cylin­
der at 2U7*. The msrtsnmi theoretical stress wus on the outside surface 
of the cylinder at 256*, and the marlimmi principal stress ratio was 37.5-

k.k In-Plane Moment Loading, M_, on Nozzle 

The measured and predicted stress distributions for an in-plane mo­
ment of 15,000 in.-lb applied to the nozzle are shown in Figs. 19 through 
21. Here the stresses agree well on the longitudinal plane of symmetry, 
as shown in Fig. 19. The stresses along the transverse plane are larger 
than those along the longitudinal plane (Fig. 20). In general, the dis­
tributions show poor quantitative agreement between theory and experimen­
tal results. The agreeme&t between the distributions around the crotch i s 
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excellent and again shows the complex state of stress with no neutral 
axis similar to the neutral axis of a beam. 

The maximum experimentally determined principal stress ratio was 11.0, 
with the maximum stress occurring on the outside surface of the nozzle at 
about l/P in. from the junction along the 270° gage line. The maximum 
theoretical stress occurred on the inside surface of the nozzle at the 
junction at 265°; the principal stress ratio was 15.2. 

k.3 In-Plane Force, F™, on Nozzle 

The comparisons of theory and experiment for an in-plane force of 
1200 lb applied to xhe nozzle are shown in Figs. 22 through 2k. The re­
sults here are very similar to those for the in-plane bending moment on 
the nozzle, and overall agreement is excellent except >>n the inside sur­
face of the nozzle along the 270* gage line. 

Tje maximum experimentally determined principal stress ratio was 13. U t 

with the maximum stress occurrins on the inside surface of the nozzle about 
1.0 in. from the J;mction along the 270° gage line. The maximum theoretical 
stress occurred on the im-ide surface of the nozzle at the junction along 
the 256° plane; the ratio was 17.8. 

U.6 Axial Force, Fy—, on Nozzle 

The comparisons of theory and experiment for an axial force of 1*000 
lb applied to the nozzle are presented in Figs. 25 through 27. The agree­
ment is excellent «long the longitudinal plane (0° gage line). In general 
the agreement between th? distributions along the transverse plane and 
around the crotch show poor quantitative agreement between theory and ex­
periment. 

The experimentally determined maximum principal stress ratio was 13.U, 
with the maximum stress occurring on the outside surface of the nozzle on 
the 180° plane at the junction. The theoretically determined maximum stress 
occurred on the inside surface of the cylinder on the 256° plane at the 
Junction; the ratio was 17.2. 
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k.7 Out-of-Plane Force, F__, on nozzle | 

The comparisons of theory and experimental data for an out-of-plane 
force of 600 lb applied to the nozzle are presented In f igs. 28 through 
30. The results are very similar to those for an out-of-plane moment on 
the nozzle, and the overall agreement Between theory and experiment i s 
again very good. 

The experimentally determined maximum principal stress (ratio 15.9) 
occurred on the inside surface of the cylinier on the 2fc7° plane at the 
•unction. The theoretically determined maximum stress (ratio 2U.3) occur­
red on the outer surface >f the cylinder on the 256° plane at the Junction. 

If. 8 Torsional Moment Loading, M_c, on Cylinder 

The comparisons of theory and experiment for a torsional moment of 
20,0CC in.- lb applied to the cylinder are presented in Figs. 31 through 
33. The experimental stresses are low in the longitudinal and transverse 
planes of symmetry and rise to their warlimmi levels on approximately the 
67> 112, 2U7, and 292° planes. The agreement between theory and experiment 
i s excellent along the crotch line. Toe sharp rise in the stresser at the 
junction of the nozsle i s probably caused by neglecting the strth degree 
of freedom. 

The experimentally determined maximum stress (i-atio 2U.2) occurred on 
the inside surface of the nozzle on the 292* plane at the junction. The 
theoretically determined maxlmm streso (ratio 37-5) occurred on the out­
side surface of the cylinder on ti*s 2SU* plane at the Junction. 

I+.9 Out-of-Plane Moment Loading, M»c, on Cylinder 

The comparisons of theory and experiment tor an out-of-plane moment 
loading of 60,000 in.-lb applied to the cylinder are presented in Figs. 3k 
through 36. The stress comparisons along the longitudinal plane (0° plane) 
seem to be poor, while the agreement between theory and experiment along the 
transverse plane i s good and is excellent around the crotch. The experiment­
ally determined maximum principal stress (ratio U.5) occurred 01. the inside 
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surface of the nozzle along the 270" plane at about 1.0 in. from the junc­
tion. The theoretically determined stress occurred on the outside surface 
of the nozzle along the 0° plane at the junction; the ratio was 5.9. 

4.10 In-Plane Moment Loading, VLr, on Cylinder 

The comparisons of theory and experiment for an in-plane moment load­
ing of 24,000 in.- lb applied to the cylinder are presented in Figs. 37 
through 39. Here the stress levels are a maximum in the transverse plane 
of symmetry, as shown in Figs. 38 and 39, and the comparisons between theory 
and experiment are excellent except for the inside surface of the nozzle 
along the 270° plane. 

The experimentally and theoretically determined maximum stresses oc­
curred on the inside surface of xhe nozzle along the 270° plane about 1.0 
in. from the junction. 'Ihe experimental maximum ratio was Hi.9, while the 
theoretical maximum was 3.0.1. 

4 . U Axial Force, F Y P , on Cylinder 

The comparisons of theory and experiment for an axial force of 8000 
lb applied t o the cylinder are presented in Figs. 1*0 through 42. In gen­
eral, the agreement between theory and experiment i s very good, and along 
the 0° plane the agreement i s excellent. 

The experimentally and theoretically determined maximvn stresses oc­
curred on the inside surface of the nozzle along the 270° plane at about 
1.0 in. from the junction. The experimental maximum was Ik.h, while the 
theoretical maximum was 1U.7< 

1+.12 In-Plane Force, F v r , on Cylinder 

The comparisons of theory and experiment for an in-plane force of 
1000 lb applied to the cylinder are shown in Figs. U3 through 45 Tae 
agreement i s very good except on the inside surface of the nozzle along 
the 270* plane. 
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Both the experimentally and theoretically determined maximum stresses 
occurred on the inside surface of the nozzle along the 270° pluie at about 
1.0 in. from the junction. The experimental maximum was 15.7, while the 
theoret ical maximum was 10.7. 

U.13 Out-of-Plane Force, F 7 P , on Cylinder 

The comparison, of theory and experiment for an out-of-plane force of 
1200 lb applied lo the cylinder are shown in Figs. h6 through h&. The 
stress comparisons along the longitudinal plane (0° plane) ŝ em to be excel­
lent , while the agreement between theory and experiment along the transverse 
plane and around the crotch is poor. The 3harp r ise in the stress at the 
Junction is probably caused by neglecting the sixth degree of freedom. 

The experimentally determined maximum stress (r*tio 6.9) occurred on 
the inside surface of the nozzle along the 270° plane at about 1.0 in. 
from the junction. The theoretically determinoct maxlium stress (ratio 
9.9) occurred on the outside surface of the cylinder along thf; 2560 plane 
at the junction. 

k.lk Out-of-Plaue Moment, Jt-,, on Hozzle with Restraints 

The measured and predicted stress distributions for an out-of-plane 
moment loading of 10,000 in . - lb applied t o the nozzle are shown in Figs. 
't-9 through 51. The results here are very similar to those for the out-
of-plane bending moment on the nozzle, and the overall agreement i s very-
good, except for the transverse stress on the inside su-.-face of the nozzle 
along the 270° plane. 

The maximum experimentally determined stress ra t io (1U.9) occurred 
on the inside surface of the nozzLr along the 270° plane about 1.0 in. 
from the junction. The maximum theoretically determined stress ratio 
(11.8) occurred on the outside surface cf the cylinder along either the 
256 or 2&V plane at the junction. 
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k.15 In-Plane Moment, M-j., on Hozzle with Restraints 

The comparisons of theory and experii»nt for an in-plane moment of 
1^,000 in.-lb applied to the nozzle are presented in F1&8. 52 througji 5U. 
The agreement between the theoretical and experimental distribution, is 
excellent along the longitudinal plane and wound the crotch. Hie stresses 
on the transverse plane are low, and the agreement is poorer than on the 
other plane. 

The m^-Hwmn experimentally determiwjd principal stress ratio (8.0) 
occurred on the outside surface of the nozzle along the 270° plane at 
about 3/8 in. from the junction. The •^•nmm theoretically detemined 
bcress ratio (12.5) occurred on the Inside surface of the nozzle along 
the 281+° plane at the junction. 

k.l£ Axial Force, F^_, on Nozzle with Restraints 

The comparisons of theory and experiment for an axial force of 4000 
lb applied to the nozzle are presented in Figs. 55 through 57. Ths agree­
ment is good along the longitudinal plane (0° plane). In general, the 
distributions along the transverse plane and around the crotch show poor 
quantitative agreement between theory and experiment. 

The experimentally determined maximm. stress ratio (31.0) occurred 
on the inside surface of the nozzle on the 270° plane about 1.0 in. from 
the junction. The theoretically determined maximum stress ratio (16.0) 
occurred on the inside surface of the nozzle on the 270° plane about 1.0 
in. from the junction. 

5. CONCLUSIONS 

Table 2 represents an attempt to summarize concisely the principal 
findings of this study in terms of maxlmup principal stress ratios, lo­
cations of maximum principal stresses, and the relative overall agreement 
between theory and experiment for each loading case. The » ^ F " experi­
mental streea ratios are based on the stresses along two gage lines and 
the gage line around the crotch only, and were determined by dividing the 
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with restraints. *a 



en 
UJ 
tr 
(/> 
O 
Ul 
N 
- J < 
2 cr o z 

0*. fVN W , T H RESTRAINTS 0RNL-0WG 74-574* 

FINITE ELEMENT: 
. LONGITUDINAL 

TRANSVERSE 
EXPERIMENTAL: 

o LONGITUDINAL 
• TRANSVERSE 

^ j j i - ^ ~ - : - T ^ * " - n - i , j 

" l 
OUTSIDE OF CYLINDER 

0 2 4 6 6 
DISTANCE FROM INTERSECTION (in.) 

0 2 4 6 8 
DISTANCE FROM INTERSECTION (in) 

Fig. 55. Measured and predicted stress distributions at 0° for an 
axial force, F y N , on the nossale with restraints. 



2TO', F V N WITH RESTRAINTS 
20 , , -, r 

0HNU-0WG 74 -9 '9m 

"T — 

UJ 

a 

1 

UJ 

• 

o 
UJ 

y 
< 3 
or 

0 2 
DISTANCE FROM INTERSECTION I in > 

....I 
2 4 6 6 10 
DISTANCE FROM INTERSECTION (in) 

Fig. 56. Measured and predicted stress distributions at 270* for 
an axial force, F^, on the nozzle witl:. rectraints, 

a* 

»m.» >»» v—,tlaa IAMU timatmuOMt 



1C 
CROTCH, F y N WITH RESTRAINTS 

1C 
FINITE ELEMENT > 

LONGITUDINAL ; 

3 0 | TRANSVERSE [ 
EXPERIMENTAL 

o LONGITUDINAL! 
in 
UJ 
<r 
i -m 
Q 
UJ 
IM 

•0 

« 

• TRANSVERSE 

f ; t 

OANLOWG 74-S7J0 

I 

^J. 

Fig. t>7. Measured and predicted stress distributions around the 
nozzle-cylinder function for un axial force, F y N, on the nozzle with restraints. 

>-*:!& 
^ g ^ . . ^ * * * ^ * ! ^ ^ *-! '''' 4,-a**',jf' •' •,'.W.'.,»J.V'.i-.<.-.."W .* • •..^•«v;^v^.^^v,^^U^wi«W^:^ '•i'-Wii^. 

»;« 



Table ?. Sumaary of maxiaua principal stress ratios and locations 

trfrs/Hr^ oasc 
Sxperimentally determivd 

• W 1 M etreas 
Theoretical maximum 

stress Oire 
be 
an 

ra i l agreement 
tveen theory 

Stress ratio* Location 3tr»as rat io* location 

Oire 
be 
an d experiment 

Internal pressure 9.0 Outside notsl<t, lfl0* 7.7 Outside cylinder, 0* Excellent, excellent 
M ĵj. out-of-plane m e a t 

on nsssle 
15.8 Inside cylinder, 2lt?° 17.8 Inside nossle, 2l»9* Excellent, good 

Mjj(: torsional w e n t 
on nossle 

31-3 I>:slde cyliiider, 2hT 37.5 Outside cylinder, 256* Poor, good 

KJJ,. In-plane moment 
on noasle 

11.0 Outside n o s s l e , c 270° 1 5 2 Inside noasle, 256" Good, excellent 

t<Qi, In-plane force on 
'Mule 

13.» Inside nossle. 270' 17.8 Inside nott le , £56" Excellent, excellent 

Fyj,, axial force on n> < ale 13-'» Outside nossle, 180' 17.2 Inside cylinder, 256° Good, poor 
FJJ,, out-of-plane force 

on nossle 
15-9 Inside cylinder, Shf 2»t.3 U<tsidt cylinder, 256 Good, excellent 

Kj(C. torsional moment on 
cylinder 

24.2 Inside not t i e , 292° 37.5 Outside cylinder, 26V Psor, excellent 

MyC. out-of-plane moaMnt 
on cylinder 

<*-5 Inside nossle, 270° 5-9 Outside no.'.tie, 0' Fair, excellent 

Ngg, In-plane • •ant 
on cylinder 

Ik.9 Inside nossle, 270' 10.1 Inside nott le , 270' GX)d, excellent 

F x c . axia l force on cylinder 11».1» Inside nossle, 270' Hi.7 Inside n o s t l e , 4 270° GXXl, good 
Fy C > In-plane force on 

cylinder 
15-7 Inside noss le , 1 1 270* 10.7 Inside nossle, 270° Qxd, excellent 

F 2 C . out-of-plane force 
on cylinder 

6 9 Inside nossle, 270" 9-9 Outside cylixder, 256* Fi lr , good 

Mjg|, out-o?-plane aormnt on 
nosxle with restraints 

1U.9 Ii t ide net t le , 2H)* 11.8 Outside cylinder, 
2Bh and 256* 

GiOd, excellent 

Hjj,, in-plane moment on 
oossle with restraints 

8.0 OutsVe nost*- .* -70° 12-5 Inside nossle, 28V Eicel lent , excellent 

Fn> axial force on nossle 
Kith restraints 

31.0 Inside >oi«le , d 270* 16.0 Inside nott le , 270* Gsc* poor 

"itetio of aaxlisi t-oolut« principal strean valu« to nominal str.ss value. 
Wxlnuas al l occurred at the junction, except vrtre noUd. 

'•M«T,III not at Junction, at approximately 1 2 in. from junction on transverse place. 
'Htaxisums not at junction, at approximately 1.0 ir. from Junction on transverse plane. 
*ttaxl»ums not at junction, at approximately 3 S In. froa junction on transverse plane. 

CO 
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maximum absolute principal stress value by a nominal membrane stress value 
as previously described. The maximum theoretical stress ration were cal­
culated where they occurred. The max!man experimental principal stresses 
occurred at the junction in only six cases; the other ten occurrel on the 
270" gage line at about 1.0 in. xfrcm the junction. 

The relative overall agreement between the finite-element predictions 
and the experimental results is rated in Table 2 as excellent, good, fair, 
or poor. These ratings are, of course, a matter of opinion, but an attempt 
was made to make an unbiased evaluation by basing them both on the overall 
qualitative agreement along, the gage lines and on the quantitative agree­
ment in areas where the stresses were relatively high. In each case two 
ratings are given; the first rating is for the gage lines (0, 270* planes) 
and the second is for the crotch gage line. 

Table 2 indicates that generally the experimentally determined maxi­
mum stress ratios and those based en finite-element predictions are in 
fail* agreement. Furthermore, the degree of agreement between the stress 
ratios generally correlates well with relative ratings of the overall agree 
ment between theory and experiment. Genorally, the agreement was best for 
those cases involving loadings on the nozzle, except for the torsional mo­
ment and the axial for?? 7 oodles. 

In 11+ cases, the maximum stress ratios occurred on or close to the 
transv -irue plane of symmetry /or both the experimental and theoretical 
analysis. For the axial force applied to the nozzle, the experimental 
stress ratio occurred on thw longitudinal plane, while the theoretical 
stress ratio occurred near the transverse plane (256* plane). The out-
of-plane moment applied to the cylinder produced a marl man experimental 
stress latio on the transverse plane, while the theoretical stress ratio 
occurred on the longitudinal plane (0s plane). 

Finally, it should be pointed out that, as would oe expected, the out-
of-plane moment and force loadings produced quite similar results, and the 
in-plane moments and forces produced similar results. The ;***ess distri­
butions were very siailar for each pair. The loadings on the nozzle with 
restraints applied to the free end of the cylinder compared favorably with 
unrestrained loadingn on the nozzle except for the maximum experimental 
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stress ratio. The results from the three loadings with restraints indi­
cated that the nonlinearities observed in the corresponding cases without 
restraints were reduced. However, the aaxittiaa stresses and stress distri­
butions were similar, which indicates that the observed small nonlineari-
ties had little effect on the measured maximum stresses that are reported. 

In conclusion, the comparison of these particular finite-element pre­
dictions with the experimental results shows reasonably good general agree­
ment. It is felt that this analysis would be satisfactory for most engi­
neering purposes. 
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Appendix 

TJ-.BULATIOM OF EHBRMEKIAL DATA. 

For the benefit of the reader who may tr̂ ah to use the experimental 
data presented herein for comparison with his own analysis techniques, 
the experimental dsca on which the various plots in this report vere based 
are given in Tables A.l through A. 16. For each loading case, a set of 
data is tabulated for each operable rosette. These data were obtained 
from the teveral sets of data taken in each case by th* procedures de­
scribed in Sect. 2.U. 

The rosette listings are grouped according to gage lines. For each 
rosette, ttse three strain readings are first listed, followed by the nor­
mal stress transverse (perpendicular) to the gage line, the nomal stress 
longitudinal (parallel) to the gage line, the shear stress (referred to 
the «»££ line as a coordinate axis), and finally- the naxiaun and minim m 
principal stresses. The strains are given l?i microinches per inch, and 
the stresses are in pounds per square inch. 

The nomenclature used to identify and locate each rosette can be ex­
plained by considering the following sss^ie designation: 

I 270 H - E . 

The letter I designates that the rosette is located on the loner surface 
of the no2&ls or cylinder (0 denotes an outside rosette). The number 270 
indicates that the rosette is located on the 270* gage line (see Fig. 3 
for the gage line designations). The letter H indicates that the rosette 
is on the nozzle (C designates a rosette on the cylinder), and E desig­
nate* the location of the rosette along the gage line according to the 
following ccsrsstlon: 

Distance from nozzle-cylinder 
Rosette intersection (see Tig. 3) 

designation (in.) 

* **0 
A 1/8 B lA 
C 3/8 
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Distance from nozzle-cylinder 
Rosette intersection (see Fig. 3) 

[nation (in.) 

D 1/2 
E 5/8 
F 1 
G 1 1/2 
H 2 
J 3 
X k 
L 6 
M 8 
N 10.95 

In every case, the rosettes were positioned on the gage lines so that 
the leg of the Y lay along the gage line and pointed away from the nozzle-
cylinder junction. The convention vised can he understood by referring to 
Fig. 5. The leg of the Y is designated as gage 1 in the tabulations, with 
gages 2 and 3 being numbered from 1 in & e counterclockwise direction. 

Finally, in those cases where nonlinearity or drift was excessive, 
or where an individual gage or circuit was otherwise obviously malfunction­
ing, the rosette of which the gage was a part was not used in the final 
results plotted ir this report for the specific loading under consider­
ation. Nonetheless, these data a w listed in the tabulations, but they 
are s&?ked by a double asterisk beside the rosette number. 
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Table A.l. Internal pressure 

IBTEBHaL PBESSOBE (60 PSI) 

RICBO-Si^ilB STRESSES PBIB STBBSSBS 

BQSETTE GiGEI G1GE2 GAGE3 TBifS LOBG SHHaB SIGfll SIGBB 

I -0-C-a -462 320 486 18226 -8379 -2212 18408 -8562 
I-O-C-B -172 351 345 15495 -509 77 15496 -510 
I-O-C-C 30 320 329 14228 5183 -111 14229 5182 
I-O-C-D 137 264 295 12128 7760 -411 12166 7722 
I-O-C-B 191 2M 258 10841 8976 -187 10859 8957 
I-O-C-F 213 160 154 6666 8400 74 8403 6663 
I-O-C-G 129 92 106 4222 5132 -188 5169 4185 
I-O-C-H 78 86 75 3466 3381 149 3578 3268 
I-O-C-J 64 86 92 3851 3078 -74 3858 3071 
I-O-C-K 75 89 89 3838 3408 0 3838 3408 
I -O-C- l 70 89 86 3781 3223 38 3784 3221 

O-O-C-a 308 534 548 23447 16278 -189 23452 16273 
0-O-C-B 51 44J! 425 19015 7234 225 19020 7229 
O-O-C-C -63 322 308 13925 2277 193 13928 2274 
0-O-C-D -129 237 ;»5i 10861 -612 -192 10864 -615 
0-O-C-B -132 157 168 7284 -1773 -155 7286 -1776 
O-O-C-f -75 54 62 2637 -1448 -114 2641 -1451 
O-O-C-6 31 31 28 1263 1309 38 1330 1242 
o-o-c-a 79 45 48 1967 2971 -37 2973 1966 
0-O-C-J 77 60 57 2491 3060 36 3063 2489 
O-O-C-f 74 60 60 2552 2994 0 2994 2552 
O-O-C-L 74 63 66 2739 30«8 -38 3053 2735 
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iabie A.i (continued) 

I ITER MIL P22SS0RB (60 PSI) 

HICRO-STR&IR STRESSES PRIR STRESSES 

BOSBTTB GAGE1 G&GE2 6I6B3 TUBS LOIG SBB&R SIGHT SIGH* 

I-O-W-B 0 337 354 15195 4559 -232 15200 4554 
I-O-i-C 26 322 340 14527 5143 -232 T4533 5137 
I-O-B-D 122 311 299 13274 7643 156 13278 7638 
t-O-B-E 189 273 264 11504 9147 117 11610 9141 
I-O-B-F 221 168 157 6903 8781 155 8794 6891 
I-O-B-G 139 102 99 4251 5459 39 S460 4250 
I-O-B-H 84 84 90 3737 3648 -78 3782 3603 
I-O-B-J 73 93 93 4023 3389 0 4023 3389 
I-O-B-B 70 87 94 3898 3267 -84 3909 3256 
I-O-B-L 76 *3 35 2735 3101 778 3718 2119 
O-O-B-i 236 523 541 23123 14015 -228 23129 14C09 
0-O-B-B 40 398 421 17959 6573 -304 17967 656S 
0-O-B-C -71 319 304 13774 2015 195 13777 2011 
O-O-B-D -123 216 228 9903 -727 -156 9905 -730 
O-O-B-E -135 146 155 6766 -2018 -117 6767 -201" 
O-O-B-P -79 61 64 2843 -1529 -39 2844 -1530 
O-O-B-G 29 35 35 1497 1314 -1 1497 1314 
0-O-B-B 73 43 43 1824 2724 3 2724 1824 
0-O-B-J 76 61 61 2605 3057 0 3057 2605 
O-O-B-K 70 61 61 2619 2880 0 2880 2619 
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Table A.l (conti.:iu»d) 

INTERNAL PRESSORS (60 PSI) 

HICBO-STRAIN STRESSES PRIN STBESSBS 

BO SBTTB GAGE1 GAGB2 \9AX3Ci J TRANS LONG SHEAR SIG8X SIGBN 

I270C-A 42 -25 - 5 9 -1889 685 446 760 - 1 9 6 4 
I 270C-B 75 8 - 3 6 - 7 0 1 2045 595 2168 - 8 2 5 
12 70C-C 98 31 - 1 7 197 2985 632 3121 60 
I 2 7 0 C - D 123 45 0 843 3932 594 4042 732 
I 270C-B 128 63 20 1675 4355 571 4471 1558 
I 2 7 0 C - F 154 94 51 3027 5532 570 5655 2903 
I 2 70C-H 148 80 57 2846 5306 304 5343 2809 
I 2 70C-J 131 68 51 2488 4684 229 4707 2464 
I270C-K 128 57 57 2366 4562 0 456^ 2366 
I 2 7 0 C - L 1 1 * 51 5 1 2130 4063 0 4063 2130 
I 2 7 0 C - H 114 54 54 225ft 4101 0 4101 2256 

O270C-A 231 211 97 6514 8879 15 17 9619 5773 
O2 70C-B 185 174 94 5688 7267 1063 7802 5154 
O270C-C 148 148 80 485* 5904 910 6429 4326 
O270C-D 123 131 69 4257 4960 832 5512 3706 
0270C-8 106 117 60 3775 4304 759 4843 3236 
O270C-P 60 60 40 2125 2432 266 2586 1971 
O270C-G 40 34 28 1332 1595 76 1615 1312 
02TOC-H 37 23 28 1085 1436 - 7 6 1452 1069 
O270C-J 37 26 37 1335 1510 - 1 5 2 1598 1247 
O270C-K 46 31 40 1515 1822 - 1 1 4 1860 1478 
O270C-L 51 34 37 1507 19S0 - 3 8 1993 1504 
O270C-H 51 40 37 1634 2027 38 2031 1630 

file:///9AX3Ci
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Table A.l (concinueu) 

IHTBRHM. PRESS OB E (60 PSI) 

HICRO-STR&m STRESSES PRIH STRESSES 

HOSBTTB G&GE1 G&GE2 G&GE3 TR&HS LORG SHEAR SIGHX SIGHlf 

I 2 7 0 M - * - 5 3 - 6 8 - 9 7 -3550 -2656 391 - 2 5 1 0 - 3 7 0 0 
J.Z / U H - B - 7 9 -97 - 1 1 0 -0550 - 3 7 0 2 235 - 3 6 7 9 - 0 6 1 3 
I 2 70H-C - 8 8 - 1 1 7 - 1 3 5 -5405 -0270 232 - 0 2 3 0 - 5 0 9 0 
I 2 7 0 S - D - 9 7 -138 - 1 2 9 - 5 7 5 3 - 0 6 3 1 - 1 1 6 - 0 6 1 9 - 5 7 6 5 
I 2 7 0 K - B - 1 0 0 - 1 0 7 - 1 3 8 - 6 1 3 9 -0835 - 1 1 7 - 0 8 2 0 - 6 1 0 9 
I 2 7 0 H - F - 0 1 - 1 5 9 - I I P -6005 - 3 0 5 5 - 5 5 0 - 2 9 5 7 - 6 1 0 3 
I 2 70M-G 23 - 1 3 0 - 7 7 -0563 -665 -707 - 5 0 1 - 0 6 8 7 
I 2 7 0 H - H 32 -112 - 8 0 -0209 - 3 0 6 - 0 3 1 - 2 6 0 - 0 2 9 6 
I 2 7 0 R - J -3C -77 - 8 0 -3003 - 1 9 0 8 39 - 1 9 0 7 - 3 0 0 0 
I270JI -K - 5 0 -62 - 5 9 -2S0O - 2 2 8 7 - 3 9 - 2 2 8 2 - 2 6 0 9 
I 270W-L - 0 7 - 1 8 - 1 2 - 5 9 9 -1597 - 7 8 - 5 9 3 - 1 5 0 3 
I270H-W - 3 5 21 23 1007 - 7 6 1 - 3 9 1008 - 7 6 2 

313 220 109 6973 11086 15 30 11959 6501 
O2 70R-B 379 235 toe 7653 13670 1380 13975 7356 
02 7011-C 0<0 259 101 8317 10908 1572 15260 -»962 
0 2 7 0 I - D 030 276 172 9372 15823 1379 16110 9089 
O270R-B 008 282 192 9920 16023 1186 16633 S715 
O2 70R-P 319 i7T 233 10766 12798 536 12931 10633 
O 2 7 0 i - G 109 200 221 10062 7096 305 10098 7061 
O 2 7 0 I - H 31 221 218 9627 3832 39 9627 3832 
027GB-J - 3 8 181 210 8609 1063 - 3 8 5 8669 1002 
02 70R-K - 0 1 178 187 8075 1200 - 1 1 5 8077 1202 
0270R-L - 0 0 101 135 6119 529 77 6120 527 
O270R-N - 0 0 78 83 3583 - 2 3 1 - 7 7 3585 - 2 3 3 
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Table A.l (continued) 

IMTEBSiL PRESSURE (60 PSI) 

8ICRO-STRAIN STRESSES PRIM STRESSES 

ROSETTE GAGE1 GAGE2 GAGE3 TRUSS LOHG SHE&R SI6HI SIGHB 

I - 0 - C - * 
I-22C-A 
I-45C-A 
I-67C-A 
I-90C-A 
I112C-A 
I135C-A 
I157C-A 
I202C-A 
I2 25C-A 
12 47C-A 
I292C-A 
13 15C-A 
I3 37C-A 
I180C-L 

0-22C-A 
0-45C-A 
0-67C-A 
O-90C-A 
01 12C-A 
0135C-A 
0157C-A 
0180C-A 
02 02C-A 
02 25C-A 
02 47C-A 
02 92C-A 
03 15C-A 
03 37C-A 
0180C-L 

•566 
•375 
-186 
- 2 9 

34 
3 

•192 
•378 
•370 

182 
- 1 7 
- 3 8 

•252 
•382 

38 

237 
136 
- 5 3 
237 

•101 
103 
268 
262 
192 
105 
- 8 0 
-U3 
165 
•>U5 
31 

495 
295 
289 
229 
-HO 
172 
292 
292 
3*1 
263 
173 
188 
257 
312 
90 

$62 
382 
117 
137 
70 

379 
50*' 
S66 
t»52 
313 

77 
195 
393 
464 

5tt 

32 i 
301 
275 
180 
- 7 2 
218 
28 9 
338 
306 
277 
121 
225 
275 
292 

78 

088 
2*8 
180 
184 
120 
348 
471 
597 
*71 
347 
125 
125 
398 
481 
62 

18590 
13569 
12605 
9032 
-2496 

8557 
12863 
14264 
14634 
12077 
6497 
9123 
11963 
13694 
3641 

2C620 
16330 
6*71 
6782 
*272 
15877 
21210 
25262 
23065 
1438S 
4515 
6858 
17198 
204 89 
2523 

•11389 
-7191 
-1807 
1849 
281 

2651 
-1902 
-7068 
-6710 
-1841 
1428 
1609 

- 3 9 5 7 
-7S40 

2222 

13290 
8993 

406 
9140 

-1735 
7854 

1H39G 
154 38 
11784 

7464 
-«046 

777 
10102 
13482 

1689 

2289 
- 1 1 5 

191 
649 
4 20 

- 6 1 1 
114 

- 6 , 1 
462 

- 1 9 3 
6 93 

- 5 0 1 
- 2 3 1 

269 
154 

- 3 4 1 
185 

- 8 9 2 
- 6 3 1 
- 6 6 9 

4 08 
483 

- 4 10 
- 2 6 0 
- 4 53 
- 6 4 4 

797 
- 7 4 

- 2 2 7 
- 1 1 4 

18764 
13569 
12608 
3090 
343 
6620 
12864 
14282 
14644 
12079 
6590 
9157 
11966 
13697 
3657 

20636 
16335 
6795 
9298 
4345 
15898 
21244 
25279 
20073 
14414 
4589 
6960 
17198 
20496 
2536 

-11562 
-7192 
-1810 
1790 

-2558 
2589 

-1903 
-7086 
-6720 
-1843 
1335 
1575 

-3960 
-7343 
2206 

13274 
8989 
281 

6624 
-1809 
7834 
14356 
15421 
11776 
7435 

-1120 
674 

10101 
13475 
1674 

1 
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Table A.l (continued) 

UTTERS&L PRESSURE (60 PS I) 

HICRO-STHIIH STRESSES PRIH STRBSSES 

ROSETTE G&Gtl GAGE2 G&GE3 TR&MS LOHa SHE AH SIGHZ SIGRH 

I - 0 - H - * -578 491 47 V 219 13 - » 0 7 7 1 193 ?1914 - 1 0 7 7 2 
I - 2 2 H - \ - 1 5 259 38 6553 1521 2945 7910 i6U 
I - 4 5 H - * - 4 6 419 - 1 4 4 6090 446 7508 11289 - 4 7 5 3 
I - 6 7 R - I 50 292 6 650T 3464 3808 9087 884 
I - 9 0 H - * - 2 0 - 5 9 -9 1 -32"4 - 1 5 8 4 431 - 1 4 8 5 - 3 3 7 8 
I112H-A 68 36 286 7302 4 ! 42 - 3 3 4 1 9206 1937 
I135W-H - 9 1 - 7 1 46 3 6734 - 1 1 5 - 7 1 15 12688 - 4 0 6 9 
I 1 5 7 H - * - 2 * 2 21 520 12141 -3609 - 6 6 4 5 *4570 - 6 0 3 8 
I180H-& -510 461 260 16392 -10390 2674 16657 - 1 0 6 5 4 
I202H-* -268 508 - 2 3 10945 - 4 7 6 0 70 80 13665 - 7 4 8 0 
I2 25W-& 14 331 - 1 5 2 52*>3 2003 7224 11020 - 3 7 8 5 
I247H-& 23 251 38 6J11 2590 2836 7842 1059 
I 2 9 2 H - I 58 3 329 7236 3916 - 4 3 5 0 10233 920 
IJ15B-A - 2 1 - 1 0 5 414 6308 1427 - 6 9 1 3 11537 - 3 3 0 1 
I337W-H -2U8 o 469 10709 - 4 2 2 5 - 6 1 7 6 12932 - 6 4 4 8 

0-22H-A 239 363 495 18600 12749 - 1 7 6 7 19092 12257 
0-45R-* 216 236 395 13621 10561 - 2 1 1 3 14700 94 82 
0 -67H- \ 92 - 2 3 164 2985 3655 - 2 4 9 6 5838 801 
G-9011-1 314 141 190 €925 11490 - 6 5 3 11582 6833 
01 12H-A '4 3 136 - 8 5 1074 1601 29 56 4305 - 1 6 3 0 
0U5K-A 227 427 24 5 14499 11174 2426 15777 9896 
Oi57S- i 256 540 37 8 14907 13650 2160 20580 12976 
0180W-A 307 620 614 26787 17249 76 26787 17249 
02 02K-4 2*7 350 460 17522 12677 - 1 4 6 7 J7932 122o8 
02 25H-A 179 190 367 12052 8988 - 2 3 5 0 13325 7715 
0247K-A - 6 0 13 1 1522 1478 - 2 5 39 4039 - 1 0 4 0 
02 92S-* 91 205 - 3 1 3706 3838 3146 6918 626 
03 15&-I 208 393 222 13293 10224 2284 14510 9007 
0337W-I 225 503 388 19326 12540 1537 19658 12208 
0-O-B-L 70 56 59 2452 2840 - 35 2844 2449 
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Table A. 2 . Out-of-plane moment loading, M™, on nozzle 

001-OF-F1A1I B0BI1T LC1E11S, BXB, OB 10*111 110000 2B-IB) 

IXCftC-SfBlIB S7F1SSIS PSI1 STBBSSSS 

BOSBTTB C1CI1 61 €12 G1CI3 I BUS I0IG SBEJB SI6BX SI6BB 

I-C-C-1 -9 -12 * -189 -318 -1€8 -55 -452 
I-O-C-B -6 -1* 14 -9 -180 -373 288 -478 
I-O-C-C -6 -14 14 -4 -160 -374 292 -•76 
I-C-C-D -3 -14 14 -11 -96 -374 322 -430 
X-C-C-B -3 -14 17 56 -77 -412 407 -428 
I-C-C-F C -17 54 -77 -32 -413 358 -468 
I-O-C-6 0 -1* 14 -18 -18 -375 358 -393 
I-C-C-B -J -17 14 -68 -110 -408 320 -497 
I-O-C-J » 4 -1* 11 -62 -106 -335 252 -419 
I-C-C-R -6 -11 14 62 -158 -334 304 -400 
I-O-C-l -6 -11 1€ 118 -141 -370 361 -403 
o-o-c-a -e -6 -2C -553 -419 ISO -285 -687 
0-C-C-B -14 -6 -17 -482 -569 153 -367 -685 
O-O-C-C -14 -8 -17 -5*4 -588 113 -450 -682 
O-C-C-'O -1* -11 -14 -545 -589 39 -523 -611 
C-O-C-B -17 -11 -17 -604 -691 77 -560 -736 
0-C-C-P -17 -11 -17 -604 -693 76 -560 -736 
0-O-C-G -17 -11 -2C -666 -711 114 -572 -805 
0-C-C-B -1* -11 -2C -671 -625 114 -531 -764 
C- C—c-J -17 -6 -601 -689 227 -•14 -877 
O-C-C-K -17 -5 -2C -604 -689 152 -489 -804 
O-O-C-1 -17 -8 -23 -666 -709 190 -497 -879 
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Table A.2 (continued) 

OOT-OF-PIAKI ncHEBT LC2DING, HXN, CM NOZZLE 110000 ID-LB) 

BICS0-STR1IN STBESSES PBIB STBESSES 

BOSETTE GACE1 GAGE2 GAGE3 1BAHS LONG SHEIB SIGHX SIGHN 

I-C-N-B 0 -3 12 191 57 -153 329 -80 
I-C-N-C 0 0 c 191 57 -116 259 -10 
I-C-N-0 c -3 c 128 36 -155 244 -78 
I-C-N-B 3 0 9 188 144 -116 284 1.8 
I-O-H-F € 0 t 57 192 -39 202 47 
I-C-H-G 3 -3 « -3 86 -77 131 -48 
I-O-N-H * 0 6 124 124 -77 202 47 
I-C-N-J C 0 ^ 73 . 33 -3° 97 9 
I-fl-H-R 0 0 € 136 49 -71 175 9 
I-C-N-L 0 -3 .tin -1020 -309 :>46 -13 -1316 

C-C-N-A -6 -3 -11 -371 -284 151 -170 -485 
O-O-fl-E -11 -3 -1"/ -427 -471 189 -258 -640 
O-C-N-C -12 -6 -15 -441 -487 117 -345 -583 
0-O-N-D -12 -3 -18 -442 -487 1S5 -269 -661 
0- C-N-B -12 -6 -18 -505 -505 157 -349 -662 
0-O-N-F -12 -3 -18 -441 -487 1S5 -268 -661 
O-C-H-G -9 -3 -18 -446 -403 195 -228 -621 
O-Q-N-H -9 0 -21 -452 -408 2*55 -154 -705 
O-C-H-0 -6 -3 " 2 - -578 -351 274 -168 -761 
0-O-N-K -12 0 -23 -503 -507 312 -193 -818 
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Table A.2 (continued) 

OQI-OF-PHHI H0H117 IC1DIBG. BIB, OH BOZZLB {10000 IB-IB) 

BICBO-STB1IB SIBBSSBS PBIB STBESSES 

BOSBTTB C-1C-I1 G1GE2 G1GB3 I51IS LOBG SBZ1B SIGBX SI6BB 

I270C-B -87 -354 1 * -7391 -4822 -49C4 -1037 -11176 
I270C-B -118 -315 33 -6077 -5348 -4645 -1054 -10372 
I270C-C - U S -282 3€ -5240 -5932 -4236 -1336 -OB37 
I270C-D -168 -237 47 -3992 -6225 -37S2 -1155 -9062 
I270C-B - 1 7 1 -217 43 -3638 -6229 -3461 -1238 -8629 
I270C-P -203 -103 2S -1408 -6502 -1749 -865 -7045 
I270C-B -174 23 2C 1132 -4ee3 38 1132 -4884 
I270C-J -103 57 26 1932 -2503 418 1971 -2542 
I270C-K -6C €3 IS 2073 -1176 456 2136 -1239 
I270C-1 - 9 43 14 1264 122 360 1379 7 
I270C-H 3 17 -S 185 141 342 506 -180 

0270C-B -65 -37 20! 3767 -830 -3223 5426 -2490 
O270C-2 - 8 -8 196 4143 992 -2730 5719 -584 
0270C-C 3". 17 185 4411 2267 -2237 5820 J58 
0270C-0 6C 3 i 162 4194 3057 -1746 5461 1789 
O270C-I PC 60 154 4609 3780 -1251 5513 2876 
O270C-P 123 100 123 4773 5127 -305 5302 4598 
0270C-G 123 120 95 4584 5070 342 5246 4407 
0270C-B 106 1C9 89 4225 4446 268 4625 4046 
O270C-J ue 83 76 3479 2427 75 3484 2421 
0270C-K 12 54 66 2632 1141 -154 2647 1125 
C270C-L -22 6 32 858 -413 -342 944 -499 
0270C-B - 1 1 -20 6 -287 -412 -342 - 2 -698 
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Table A.2 (continued) 

001-OF-PlJkIE HCBIIT IC1EIIG, HIM, CI IOZ».I I (10O00 IH-LB) 

IICBC-SIBIIH STEESSSS PBIH STBBSSBS 

BOSBT12 G1GE1 G1GI2 G1GI3 1F&IS ICSfi SB£1B SIGfll SIGfll 

I270M-A - 2 6 - 3 3 3 - 5 2 -8438 - 3 3 1 0 - 3 7 4 0 - 1 3 4 0 - 1 0 4 0 8 
I 2 7 0 I - B 15 - 3 6 8 - 9 S -1C285 - 2 6 3 8 - 3 5 6 4 - 1 2 2 1 - 1 1 7 0 2 
I 2 7 0 I - C 3C - 3 5 4 - 1 5 8 -12157 -2762 - 3 1 5 2 -18C2 - 1 3 1 1 7 
I270M-E 35 - 4 0 3 - 2 1 6 - 1 3 6 4 6 - 3 0 3 2 - 2 4 S 3 - 2 4 7 6 - 1 4 2 0 2 
I270M-B 32 - 4 1 2 - 2 3 1 - 1 4 1 5 3 - 3 2 7 2 - 2 4 1 4 - 2 7 6 0 - 1 4 6 6 5 
I270H-1 23 - 5 2 2 - 4 2 € -2C891 - 5 5 6 4 - 1 2 5 7 - 5 4 6 1 - 2 0 9 9 3 
I 2 7 0 I - G - 1 0 S - 3 9 8 - 4 0 1 -17441 - 8 5 0 9 39 - 8 5 0 9 - 1 7 4 4 2 
I270N-B - 1 8 3 - 2 4 5 - 2 5 1 -1C688 - 8 6 9 4 79 - 8 6 9 1 - 1 0 6 9 1 
I270B-J -18C -97 - 1 6 2 -5507 - 7 0 5 0 864 - 5 1 2 0 - 7 4 3 7 
I27CS-K - 1 3 6 - 4 7 - 6 5 - 2 8 3 5 - 4 9 2 2 550 - 2 6 9 9 - 5 0 5 8 
I 2 7 0 H - I - 1 0 0 - 2 4 - 4 4 -1383 - 3 4 2 5 275 - 1 3 4 7 - 3 4 6 1 
I270B-B - 7 4 - 1 5 - 2 7 -829 - 2 4 6 3 157 - 8 1 4 - 2 4 7 8 

0270H-1 -17C - 9 5 192 2319 - 4 4 0 9 - 3 8 3 1 4054 - 6 1 4 3 
O270B-B - 2 3 5 - 1 3 0 21€ 2203 - 6 5 2 0 - 4 6 3 8 4208 - 8 5 2 5 
0270H-C - 2 7 4 - 1 6 4 241 1991 - 7 6 1 7 -54C4 4418 - 1 0 0 4 3 
0270H-C - 3 3 4 - 1 7 6 23« 1744 - 9 5 0 4 - 5 5 2 1 4001 - 1 1 7 6 0 
O270H-B - 3 5 4 - 1 9 3 253 1703 - 1 0 1 2 3 - 5 9 4 5 4174 - 1 2 5 9 5 
0270M-F - 3 5 1 - 7 8 2€€ 4994 - 9 0 4 4 - 4 8 6 9 6518 - 1 0 5 6 7 
O270H-G - 3 1 1 31 276 7093 -7206 - 3 2 6 1 78C1 - 7 9 1 5 
O270H-B - 2 8 5 95 221 7259 - 6 3 7 5 - 1 6 8 6 7464 - 6 5 8 0 
O270H-J - 2 5 1 84 96 '1268 - 6 2 4 8 - 1 5 2 4271 - 6 2 5 2 
O270H-K - 2 1 6 46 17 1630 - 6 0 0 1 364 1649 - 6 0 2 1 
O270B-1 -13S 6 - 3 2 -421 -<1281 4S9 - 3 5 7 - 4 3 4 5 
0270H-I - 9 8 - 2 6 - 3 6 -1289 - 3 3 3 1 153 - 1 2 7 8 - 3 3 4 3 
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Table A.2 (continjed) 

00T-OF-PL1BI BORIBT LC1DIBG, HXB, OB BOZZLS (1CO00 IB-LB) 

BICRC-S1B1IB STEESSIS PBIB STRESSES 
m 
S 

BOSETTE G1CI1 G&GI2 G1GI3 IBiBS LOBG SBB1B SIGBX SIGBB 

I - C - C - * 
I - 2 2 C - I 
I - 4 5 C - 1 
I-67C-A 
I - 9 0 C - * 
I 1 1 2 C - 1 
I135C-1 
I157C-4 
I2C2C-* 
I225C-A 
I 2 4 7 C - I 
I292C-1 
I 3 1 5 C - I 
I 3 3 7 C - * 
I180C-L 

0-22C-1 
C-45C-I 
0-67C-1 
0-90C-1 
0112C-* 
C135C-* 
0157C-1 
0180C-1 
02C2C-A 
C255C-* 
0247C-* 
0292C-I 
0315C-A 
0J37C-A 
oieoc-i 

- 6 
- 3 2 
-4C 
- 9 5 

ao 
•315 
- 4 6 
-17 

55 
81 

413 
157 
49 
26 

- 4 6 

23 
47 

123 
64 

366 
75 
25 

- 2 5 
- 6 7 

-126 
•484 
•177 
- 6 6 
- 2 6 

3 

- 3 
- 9 

- 1 * 
-166 
- 3 2 

•392 
-160 
- 5 4 

35 
121 
514 
- 5 0 

29 
6 
3 

12 
28 
73 

•565 
25 

- 8 1 
-11 

0 
20 
46 

-57 
- 3 4 

3 
- 6 
20 

€ 
- 6 

- 1 4 
4C 

344 
•464 
-106 
- 3 5 

64 
172 
381 
17C 
29 
14 
0 

7 
- r < 

*7 
36 
26 

-84 
- 4 5 
- 3 S 
-17 

46 
-71 
- 9 4 
••46 
- 1 7 
-2€ 

119 
-280 
-585 

•2666 
6773 

•18478 
-5804 
-1869 

2102 
6389 

19233 
3163 
1216 
416 
114 

379 
195 

1829 
- 5 0 9 7 

766 
- 3 6 9 8 
-1252 
-829 

136 
2143 

-2286 
-2622 

-867 
- 4 7 3 
-129 

-138 
-1029 
-1379 
-3635 

4438 
-14910 
-3116 
- 1 0 7 6 

2191 
4344 

18168 
4763 
1839 

905 
-1353 

813 
1463 
4233 

397 
11197 

1151 
379 

-1001 
-1968 
-32C4 

^15213 
-6062 
-2227 
-912 

46 

-148 
-38 

0 
•2748 
-49S9 

954 
- 7 5 5 
-3C5 
- 3 6 5 
- 6 9 3 
1771 

•2541 
0 

-116 
39 

71 
5S5 
744 

•4015 
-37 

37 
446 
'i50 
463 

0 
1Sf; 
191 
645 
152 
6C7 

186 
- 5 7 6 
-585 
- 3 6 0 

10739 
•14671 
- 2 9 3 3 

- 9 7 3 
2534 
6602 

20550 
6627 
1839 

921 
115 

824 
1715 
4444 
2515 

11197 
1152 

493 
-388 

242 
2143 

-2284 
-2448 

•610 
-426 

572 

-205 
- 1 0 3 1 
-1379 
-5941 

472 
-18717 
-5987 
-1973 

1759 
4131 

1685* 
1299 
1216 
390 

-1354 

367 
- 3 8 

1618 
-7215 

766 
- 3 6 9 9 
- 1 3 6 6 
-1442 
-2073 
-3204 

-15216 
- 6 2 5 7 
-2484 

- 9 6 0 
- 6 5 5 

1 

i 

I 
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T-bie A.2 (continued) 

O0I-OF-PI1II B0BIB7 LC1EI5G, HXH, CB BOXZLI (10000 IB-LB) 

R I C B C - S I H B I B ST8ESSIS PUB STBESSBS 

BQSBTIB G1GE1 G1GI2 GAGI3 liABS ICBG SBE1B SIGBX SIGHli 
————— — — — ——•— ———• •-—— ——- - — — — — - — — 

I - 0 - B - * - 6 0 S 197 -114 -116 235 -153 
I - 2 2 H - * -6e -35 -36 -1549 -2502 39 -1518 -2503 
I - 15B-1 -3C -18 -27 -945 -1188 118 -897 -1236 
I -67B-1 -66 24 26 119P -2214 -37 1190 -2215 
I -SOB-I 26 - 9 365 7883 3154 - 5 0 " 11077 -43 
I112B-1 - 3 3 1 -304 -396 -15015 -14126 1219 -13466 -15975 
I135B-A -77 -95 - 1 1 ! -5175 -3859 «i69 -3579 -5455 
I157B-1 - ie -33 -35 -1512 -997 79 -986 -1554 
I180W-* 29 3 3 92 911 -1 911 92 
I202B-* 53 44 55 22C4 2250 -158 2427 2027 
I225B-& 99 154 96 5399 4590 777 5871 4119 
I217N-A 325 111 335 16042 14698 1011 16563 14156 
I292B-1 93 3 -12 -298 27C7 154 2719 -310 
I315B-1 32 38 29 1434 1390 117 1531 1293 
I337H-1 20 14 12 519 773 39 779 543 

0-22H-* 11 23 C 488 577 3C7 843 222 
0-15B-* - 3 52 4 * 1078 234 7 30 K 9 9 -187 
0-67B-1 - 9 £2 26 1716 254 346 179$ 177 
O-90JJ-1 136 -260 78 -4149 2905 -44S6 5093 -6336 
0112K-1 105 8 356 7881 5523 - 4 6 24 11475 1931 
0135B-* 17 -111 57 -1206 150 -2236 1808 •286 5 
0157B-a 2C -40 -2C -1331 196 -265 241 -1379 
oieon-1 -28 -11 -37 -1033 -1164 341 -751 - 1 ^ * 6 
O202B-1 - 6 8 -23 c -316 -2114 -370 -244 -2216 
0225H-* -51 -85 8C -70 -1557 -215ft 1507 -3134 
0217B-I -159 -110 -63 -10201 -7839 - 1 6 2 1 -1248 -13792 
02S2B-1 -2C -48 -105 -3356 -1606 757 -1324 -3638 
0315B-* -12 - 6 -65 -1519 -814 766 -314 -2049 
9337B-* -17 0 -23 -500 -667 3C7 •266 - 9 0 1 
C-O-B-l - 9 0 -23 -492 -410 258 -150 -752 
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Table A.3. Torsional moment loading, M™, on nozzle 

TORSIOSAL ROHEMT LO&DIIG, ITS, OH IOZZLB (16000 IH-LB) 

•ZCRO-STB&ZI STBESSES PBIi STBBSSBS 

ROSETTE G4GE1 GAGB2 GiGE3 TBIUS LOUG SBEiB SIGHZ SIGHH 

I - 0 - C - * 8 3 - 8 - 132 213 150 269 - 1 8 9 
Z-O-C-B ? 0 - 3 - 6 5 65 37 75 - 7 5 
1 - 0 - C - C 0 - 3 - 3 -124 - 3 7 0 - 3 7 - 1 2 4 
I - O - C - D 0 - 3 0 - 6 2 - 1 9 -K7 3 - 8 3 
I - O - C - B - 3 - 6 6 3 - 8 3 - 1 5 0 116 - 1 9 6 
I - O - C - P c - 8 8 0 0 - 2 25 225 - 2 2 5 
I - O - C - G - 3 - 8 14 127 - 4 6 - 3 0 0 352 - 2 7 2 
I - O - C - B - 3 - 1 1 14 64 - 6 4 - 3 3 4 341 - 3 4 1 
I-O-C-J - 3 - 1 1 17 126 - 4 6 - 3 7 2 521 - 3 4 2 
I - O - C - K - 6 - 1 1 20 190 - 1 1 0 - 4 09 * 7 5 - 3 9 6 
I - O - C - L - 8 -1U \e 132 - 2 1 1 - 4 4 6 433 - 5 1 8 

O - O - C - l - 9 9 - 2 b -367 - 3 6 7 *!>7 9& - 8 2 4 
O-O-C-B - 6 3 - 1 7 - 3 0 8 - 2 6 5 265 - 2 0 - 5 5 3 
0 -O-C-C - 6 3 •23 -434 - 3 0 2 343 - 1 9 - 7 1 7 
O-O-C-D - T 4 - 9 - 2 3 -675 - 6 3 1 190 - 4 6 2 - 8 4 4 
C-O-C-B - 1 4 - 1 1 - 9 - 425 - 5 5 7 - 3 8 - 4 1 4 - 5 6 7 
O-O-C-F - 1 7 - 6 - 1 7 -434 - 6 5 9 152 - 3 9 6 - 7 4 7 
O-O-C-G - 1 4 -9 - 1 7 -550 - 5 9 4 114 - 4 5 6 - 6 8 8 
0 -O-C-H - 1 4 - 9 - 1 7 -550 - 5 9 5 114 - 4 5 6 - 6 8 9 
0 - O - C - J - 3 - 3 - 5 - 170 - 1 2 7 38 - 1 0 5 - 1 9 1 
0-O-C-K - 2 - 3 - 3 -113 - 1 0 8 0 - 1 0 7 - 1 1 3 
O-O-C-L - 8 - 8 0 -169 - 2 9 8 - 1 1 4 - 1 0 3 - 3 6 4 



Table A.3 (continued) 

TORSIOIiL HOHBHT LO&DIIG, (ITU, OH ROZZLE (16000 II-LB) 

HICRO-STRftIR STRESSES PRII STRESSES 

OSSTTS GftGEl SIGE2 GIGF.1 TRkHS LORG SHEAR SIGRZ SIGHR 

I -O-R-B n 3 0 57 17 39 81 - 7 
I -O-R-C 6 3 - 3 - 1 1 16* 77 195 - 4 0 
I -O-R-D 3 6 - 3 54 100 115 194 - 4 0 
I -O-R-E 3 6 - 6 - 1 0 79 154 195 -126 
I-O-R-P 6 6 - 3 54 188 117 255 - 1 3 
I-C-R-S 3 6 - 6 - 7 82 154 198 -123 
I-O-R-H 6 6 • >j - 9 168 155 258 - 9 9 
I -O-M-J 9 6 - 9 - 7 7 236 195 330 -170 
I-O-H-K 12 3 - 1 2 -209 285 193 352 -275 
I -O -H-L* * 15 6 -108 -2267 -242 1518 571 -3079 

O-O-H-i - 6 17 - 2 3 -137 -227 531 351 -714 
O-O-R-B - 3 17 - 2 6 -204 -162 568 386 -752 
O-O-M-C - 1 23 - 2 4 - 2 3 - 2 7 625 600 -650 
O-O-H-D 2 23 - 2 7 - 9 5 42 663 640 -693 
O-O-H-E 2 26 - 2 7 - 2 6 66 703 724 -684 
O-O-R-P 5 29 - 2 4 99 185 702 846 -562 
O-O-R-G 5 31 - 2 4 157 198 741 919 -563 
O-O-R-H 5 31 - 2 5 142 186 745 909 -581 
O-O-H-J 8 32 - 1 8 285 331 664 972 -356 
O-O-R-K 11 32 - 1 8 293 414 663 1020 -313 
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Table A.3 (continued) 

TORSIONAL ROBERT LOAD I KG, HYR, OH HOZZLE (16000 IH-LB) 

HICFO-STRIIM STRESSES PRIR STRESSES 

ROSETTB SAGfl GAGE2 GAGE3 TRASS LOHG SRE&R SIGHZ SIGRH 

I 2 7 0 C - * - 7 0 742 - 5 6 3 3999 - 8 9 2 17389 19114 - 1 6 0 0 7 
I 270C-B - 1 0 3 667 - 5 8 0 2C13 - 2 4 9 1 16609 16522 - 1 7 0 0 0 
I 270C-C - 8 9 622 - 5 2 4 2213 - 2 0 0 4 15271 15538 - 1 5 2 9 9 
I 2 7 0 C - 0 - 7 5 530 - 5 0 2 695 - 2 0 5 0 13748 13139 - 1 4 4 9 4 
I 270C-B - 9 4 505 - 4 4 2 1478 - 2 3 8 6 12625 12317 - 1 3 2 2 6 
I 2 7 0 C - F - 3 4 288 - 2 6 0 662 - 8 3 4 7301 7253 - 7 4 2 5 
I 2 7 0 C - H 23 71 - 2 9 912 956 1331 2265 - 3 9 7 
I 2 7 0 C - J 46 8 46 1133 1706 -4 96 1992 847 
I270C-K 48 3 40 884 1718 - 4 9 4 1948 654 
I 2 70C-L 26 8 11 4 06 888 - 3 8 891 403 
I 2 7 0 C - 1 - 6 3 - 3 2 - 1 7 3 76 30 - 2 0 2 

O270C-H 46 433 - 4 0 6 526 1532 11181 12222 - 1 0 1 6 3 
O270C-B 37 373 - 3 3 5 787 1358 94 40 10516 - 8 3 7 1 
O270C-C 37 302 - 2 6 4 784 1355 7542 3617 - 6 4 7 8 
O270C-D 37 253 - 1 8 2 1538 1584 5797 7358 - 4 2 3 6 
O270C-B 35 197 - 1 3 3 1353 1444 4397 5795 - 2 9 9 8 
O270C-? 11 40 28 1479 774 152 1510 743 
O270C-G - 1 7 -37 94 1261 - 1 4 6 - 1 7 4 8 2441 - 1 3 2 6 
O2 70C-H - 3 2 - 6 3 108 1026 - 6 4 2 - 2 2 8 1 2621 - 2 2 3 6 
O270C-J - 0 9 -46 5 1 164 - 1 4 1 6 - 1 2 9 1 887 - 2 1 3 9 
O270C-K - 5 2 -26 11 -265 - 1 6 2 6 - 4 9 3 - 1 0 5 - 1 7 8 6 
O270C-L - 3 2 - 6 - 9 -293 - 1 0 4 1 38 - 2 9 1 - 1 0 4 3 
O270C-R 5 0 - 6 - 1 4 1 114 76 135 - 1 6 2 
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Table \ . 3 (continued) 

T38SIOH&L HOHERT LO&DIRG, AYR, OR ROZZLB (16000 I l -LB) 

HICRO-STRilR STRESSES PRTR STRESSES 

ROSETTE GIGE1 G&GB2 GAGE3 TR&HS LORG SHEAR SIGHX SIGHR 

I 2 7 0 H - I -152 488 -494 3« -4553 13085 11025 -15544 
I270R-B -184 506 -421 2062 -4908 12345 11404 -14251 
I270R-C -123 552 -386 3791 -2548 12500 13517 -12274 
I270R-O -129 •73 -85 8680 -1257 74 38 12657 -5233 
I270R-B** -102 447 -263 4154 -1826 9463 11088 - 8 7 * 0 
I270R-F 9 389 88 10477 3409 4003 12283 1603 
I270R-G 6 100 315 9121 2913 -2865 102!:! 1793 
I270R-H 56 -97 339 5247 3253 -5809 10144 -1644 
I 2 7 0 R - J * * 156 -38 253 4554 6050 -3886 9259 1345 
T270R-R 97 -32 127 1965 3506 -2119 4990 48C 
I270R-L 77 -21 147 2699 3108 -2237 5150 657 
I270R-H 71 18 109 2706 2933 -1217 4041 1597 

02701 - I 31 514 -501 250 1002 13535 14166 -12915 
O270H-B 16 583 -614 -686 284 15948 15754 -16156 
O270R-C -50 644 -749 -2252 -2166 18555 16346 -20764 
O270R-O - 7 690 -795 -2296 -886 19779 18201 -21383 
O270R-B -5 3 718 -849 -2814 -2426 20? 87 18268 -23508 
O270R-P -93 538 -806 -5796 -4521 17900 12753 -23070 
O270R-6 -32 307 -539 -5052 -2487 11267 7570 -15108 
O270R-R 5 92 -294 -4453 -1177 5138 2578 -8207 
O270R-J US -41 -78 -2673 649 498 722 -2746 
O2 70R-K 45 -< l ( l -18 -1412 939 -345 989 -1462 
O270R-t 22 -24 - 3 -620 482 -269 544 -682 
O270R-R -ft 17 -2» -89 -136 498 387 -611 
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Table A.3 (continued) 

TORSIOIAL HO HE If T LOADIKG, SIR, Oil NOZZLE (16000 IR-I ?,; 

RICRO-STRAIR STRESSES PRIR STRESSES 

ROSETTE GAGB1 GAGE2 GAGE3 TRAIS LOfG SHEAR SIGtIX SIGHM 

I - O - O * 6 6 - 3 56 185 112 250 - 9 
I - 2 2 C - A - 3 2 - 4 1 - 3 2 -1558 - 1 4 2 5 - 1 2 1 -1353 - 1 6 2 9 
I - 4 5 C - A - 8 6 - 1 7 2 - 1 5 2 -7027 -4697 - 2 6 6 - 4 6 6 7 - 7 0 5 7 
I - 6 7 C - A -476 - 5 9 9 - 6 7 9 -27564 - 2 2 5 4 8 1069 - 2 2 3 3 0 - 2 7 7 8 3 
I - 90C-A 1 * 601 - 7 4 5 -3185 - 5 3 5 17934 16123 - 1 9 8 4 2 
I t 12C-A 486 661 624 27703 22904 492 27753 22854 
I I 3 5 C - A 83 220 200 9142 5221 270 9160 5203 
H 5 7 C - A 31 63 68 2842 1780 - 7 6 2847 1775 
I202C-A - 4 1 -61 - 7 2 - 2 8 8 2 - 2 0 8 3 153 - 2 0 5 4 - 2 9 1 0 
I225C-A - 9 0 - 1 9 9 - 2 3 7 -9493 - 5 5 3 9 500 - 5 4 7 7 - 9 5 5 5 
I247C-A - 6 5 3 - 7 7 7 - 7 2 8 -32373 -29309 - 6 5 5 - 2 9 1 7 5 - 3 2 5 0 7 
I292C-A 396 572 517 23499 18923 7 32 23613 18809 
1315C-A 72 144 176 5967 4254 - 4 23 7031 4189 
13 37C-A 43 26 52 1664 1796 - 3 4 6 2083 1377 
I 1 8 0 C - L - 9 - 6 20 S25 -186 - 3 4 6 500 - 3 6 0 

0-22C-A 40 5 - 3 5 - 6 9 5 978 537 1135 - 8 5 2 
0-45C-A 122 -90 - 8 1 -3890 2502 - 1 1 2 2504 - 3 8 9 2 
0 -67C-A 535 - 1 7 19 - 5 4 4 15392 - 4 8 3 15906 - 5 5 8 
O-90C-A - 4 2 424 - 4 4 7 - 4 6 0 - 1 4 0 9 11599 10675 - 1 2 5 4 3 
0112C-A - 5 4 7 -5? - 2 0 - 1 1 3 2 - 1 6 7 5 5 - 5 2 2 - 1 1 1 4 -16772 
OI35C-A - 1 2 0 145 108 5695 - 1 9 0 3 482 5725 - 1 9 3 4 
OI57C-A - 5 1 44 30 1691 - 1 0 1 3 185 1704 - 1 0 2 6 
OI80C-A 14 13 16 642 598 - 3 9 664 575 
O202C-A 61 - 2 0 - 3 4 -1255 1446 186 1458 - 1 2 6 7 
02 25C-A 133 -94 - 1 4 6 - 5 4 2 1 2373 685 2433 - 5 4 6 0 
0247C-A 706 54 33 1144 21515 266 21519 1141 
0292C-A - 4 3 6 11 96 2843 - 1 2 2 2 2 - 1 1 3 8 2928 - 1 2 3 0 7 
0315C-A - 9 7 82 91 3908 - 1 7 4 7 - 1 1 2 3910 - 1 7 4 9 
03 37C-A - 4 9 31 - 1 5 413 - 1 3 4 2 607 602 - 1 5 3 1 
O180C-L - 1 5 -20 11 - 1 8 5 - 4 9 4 - 4 1 8 106 - 7 8 5 
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Table A.3 (continued) 

TORSIONAL HOHENT LOADING, HYN, ON NOZZLE (16000 IN-LB) 

NICRO-STRAIN STRESSES PRIN STRESSES 

ROSETTE GAGE1 GAGE2 GAGE3 TRANS LONG SHEAR SIGNX SXGNN 

I - 0 - N - * 9 6 - 6 -14 254 154 325 - 8 4 
I - 2 2 N - A 177 65 56 2460 6040 118 6044 2456 
I -U5N-A - 1 4 2 - 1 5 3 - 5 3 -4382 - 5 5 6 2 - 1 3 3 6 - 3 5 1 1 - 6 4 3 2 
I - 6 7 N - A - 4 3 4 - 6 8 1 - 5 2 2 -25968 - 2 0 7 9 8 - 2 1 2 2 - 2 0 0 3 9 - 2 6 7 2 8 
I - 9 0 N - A - 3 8 584 - 7 4 3 - 3 4 5 8 -2188 17684 14872 - 2 0 5 1 8 
11 I2N-A 490 560 693 27009 22791 - 1 7 6 8 27652 22148 
11 >5N-A 153 109 239 7480 6845 - 1 7 2 9 8920 5405 
I 1 5 7 N - S (Id 29 77 2285 2013 - 6 29 2792 1505 
I 1 8 0 N - K -24 - 9 12 91 - 6 8 1 - 2 7 5 179 - 7 6 9 
I 2 02N-A -~s -80 - 4 4 - 2 6 6 1 - 2 4 7 9 - 4 72 - 2 0 9 0 - 3 0 5 0 
I 225N-A - 1 6 3 236 - 8 2 -6802 -6937 - 2 0 5 8 - 4 8 1 0 - 8 9 2 8 
I 2 4 7 N - A - 5 3 6 - b i . ^ - 6 4 V -31306 -25479 - 2 0 9 7 - 2 4 8 0 3 - 3 1 9 8 2 
I 2 9 2 N - A 350 443 609 22736 17313 - 2 2 1 3 23525 16524 
I315N-A 137 41 V 1 3628 5198 - 1 2 0 4 5 8 5 0 2976 
I 3 3 7 N - A <t4 6 4 . 1105 1643 - 5 4 4 1980 767 

0 -22N-A 5 40 - 3 5 90 180 999 1134 - 8 6 5 
0 -45N-A 16 80 - 1 0 7 - 6 . 1 308 24 96 2382 - 2 6 9 5 
0 -67N-A 24 2 521 11 11«1> 10671 6800 17854 4234 
O-90N-A - 5 0 469 - 5 0 5 - 7 4 0 -1720 12985 11764 - 1 4 2 2 4 
0112N-& - 1 9 1 -28 - 6 2 0 -14040 . i 0 20 7882 - 3 8 3 9 - 2 0 1 3 0 
0135N-E - 9 159 - 1 1 7 947 ?B 3676 4 1 9 2 - 3 2 1 7 
0157N-A - 1 4 63 - 1 7 1016 - 1 2 2 1061 1651 - 7 5 7 
O180N-A 17 26 3 606 694 •J ts-» 956 344 
O2 02V-A 34 28 - 4 8 - 4 7 5 881 .0 23 1431 - 1 0 2 4 
0225N-A 0 100 - 1 5 9 -1312 - 3 9 4 34*8 2626 - 4 3 3 2 
0217N-A 222 685 74 16443 11588 8147 22517 5515 
02 92N-A - 2 0 2 97 - 3 9 8 -6403 - 7 9 7 9 6593 - 5 5 1 - 1 3 8 3 1 
03 15*-A - 6 104 - 7 0 747 56 2321 2 74 8 - 1 9 4 5 
03 37N-A - 1 4 39 - 3 9 15 - 4 1 7 1048 870 - 1 2 7 1 
O-O-N-L 11 28 - 1 1 235 408 599 926 - 2 * 4 
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Table A.U. In-plane moment loading, JC... on nozzle 

II-PL1HE HOHEIT LOADIHG, HZI , OH HOZZLB (15000 II-LB) 

HICBO-STB1IH STRESSES PRIS STRESSES 

ROSETTE G1GE1 GIGB2 GAGE3 THAWS LOHG SHEAR SIGHZ S I G f l l 

I - 0 - C - 4 - 2 3 3 - 2 5 11 - 4 8 -7014 - 4 8 7 - 1 4 - 7 0 4 8 
I - O - C - B - 1 4 3 0 6 286 -4214 - 7 5 288 - 4 2 1 5 
i-o-c-c - 7 € 17 17 829 - 2 0 2 6 0 829 - 2 0 2 6 
I - O - C - D - 5 1 23 20 966 - 6 3 5 37 967 - 6 3 6 
I - O - C - B 0 23 23 952 301 0 992 301 
I - O - C - P 39 14 £ 3«I5 1303 113 1317 381 
I - O - C - 6 34 - 5 - 5 - 2 7 8 933 0 933 - 2 7 8 
I - O - C - H 25 - U - • 0 2 628 75 634 - 4 0 8 
t - O - C - J 17 - 6 -a -328 400 37 402 - 3 3 0 
I-fc-C-K 17 - 3 - * - 2 0 7 « j # 3? 436 - 2 0 9 
I - C - C - L 14 0 - 6 - 1 4 5 369 76 379 - 1 5 6 

O - O - C - l 220 109 126 4910 b?76 - 2 2 9 8092 4893 
O-O-C-B 120 114 106 4707 5015 115 5054 4668 
o-o-c-c 63 94 83 3829 3038 152 3857 3010 
O-O-C-D 26 77 80 3429 1804 - 3 8 3430 1803 
O - O - C - l 6 57 57 2510 928 1 2510 928 
O-O-C-P - 1 1 26 26 1147 4 0 1147 4 
O-O-C-G 0 12 9 445 137 38 449 \s2 
O-O-C-H 14 6 9 303 524 - 3 8 531 296 
O-O-C-J 15 9 6 319 537 37 543 312 
O-O-C-R 15 6 3 184 499 37 504 179 
O-O-C-L 9 3 3 127 306 C 306 12*. 
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Table A.4 (continued) 

IH-PLAHE SOHEHT LOiDIHG, HZN, OM HOZZ-E (15000 IH-LB) 

HICRO-STRAIH STP2SSES PRIH STRESSES 

ROSE""?E GAGE1 GAGE2 GAGE3 TRANS LONG SHEAR SICNX SIGHN 

I -O-H-B - 1 3 4 0 0 153 - 3 9 6 0 - 1 153 - 3 9 6 0 
I-O-H-C - 7 2 9 13 659 - 1 9 7 6 - 1 16 664 - 1 9 8 1 
I -O-H-D - 2 9 21 20 932 - 5 8 8 1 932 -58A 
I -O-K-E 0 18 18 i ;3 237 1 773 237 
I -O-H-P 44 6 3 147 1354 38 1355 146 
I-O-H-G 44 -12 - 1 * - 6 1 9 1125 39 1126 - 6 2 0 
I -O-H-H 3? - ia - 2 0 -79P 722 77 726 - 8 0 2 
T-O-H-J 29 -15 - 1 5 - 6 3 0 666 0 666 - 6 8 0 
.:- O-H-K 32 -12 - 6 - 4 25 832 - 8 2 838 - 4 3 0 
I-0-E.-L 38 6 - 5 3 -1075 820 779 1099 - 1 3 5 4 

O-0-H-* 200 123 132 5376 7615 -113 7621 5371 
0-O-N-B 118 103 109 4530 4885 - 7 5 4900 4515 
O-O-H-C 68 94 88 3941 i 2 2 4 78 3949 3216 
0-O-M-D 36 74 77 32*70 2055 - 3 9 3275 2054 
O-O-K-E 12 59 59 2535 1140 0 2585 1140 
0-O-H-P - 5 30 33 1381 259 - 3 8 1382 258 
0-O-H-G 10 15 15 664 488 1 664 488 
\i~ w"*H —H 22 16 13 606 835 34 840 601 
O-O-K-J 24 12 15 532 895 - 4 0 900 577 
O-C-H-K 27 9 9 371 930 0 930 371 
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Table A.4 (continued) 

m-PLASE HOHENT LOADING, HZN, OB HOZZLE (15000 IM-LB) 

HICRO-STRAIH STRESSES PRIH STRESSES 

ROSBTTB GAGE1 GAGE2 GAGE3 TRAHS LONG SHEAR SIGH! SIGHN 

I 2 70C-A - 6 - 2 5 - 2 5 7 - 6 1 9 1 - 2 0 3 2 3085 - 3 5 1 - 7 8 3 1 
I 270C-B - 1 4 50 - 2 8 2 -5082 - 1 9 5 1 4422 1174 - 8 2 0 7 
I 2 7 0 C - C - 2 5 106 - 2 7 9 -3777 - 1 8 9 3 5128 2379 - 8 0 4 9 
I 2 70C-D - 2 8 13** - 2 8 2 -3224 - 1 8 0 9 5535 3064 - 8 0 9 7 
I 2 7 0 C - E - 4 6 166 - 2 8 0 -24 54 - 2 1 0 2 5934 3659 - 8 2 1 5 
I 2 70C-P - 6 0 174 - 2 2 5 -1C60 - 2 1 1 2 5326 3766 - 6 9 3 3 
I 2 7 0 C - H - 6 0 103 -83 508 - 1 6 4 3 2471 2129 - 3 2 6 4 
I 2 70C-J - 2 3 49 14 1414 - 2 5 7 458 1531 - 3 7 4 
I 2 7 0 C - K 12 31 46 1685 851 - 1 9 0 1726 810 
I 2 70C-L 54 40 52 1953 2217 - 1 5 2 2287 1884 
I 2 7 0 O B 60 'Jo 49 2009 2404 - 3 8 2408 2005 

O270C-A 57 613 - 4 9 8 2461 2460 14793 17254 - 1 2 3 3 3 
O270C-B 38 576 - « 7 2 2234 1800 13962 15981 - 1 1 9 4 7 
O270C-C 13 516 - 4 3 5 1722 1814 12670 14458 - 1 0 9 0 2 
O270C-D U9 476 - 3 6 1 2475 2216 11147 1349 3 - 8 8 0 3 
O2 70C-E 46 411 - * * 3 1663 1889 9901 11677 - 8 1 2 5 
O270C-P 72 237 - 1 6 8 14 44 2588 5400 7446 - 3 4 1 4 
O2 70C-G 58 129 - 4 5 1772 2258 2319 4347 - 3 1 7 
O270C-H ttO 60 26 1852 1766 458 2269 1349 
O2 70C-J 0 17 66 18 37 564 - 6 4 8 2108 293 
O2 70C-K - 1 1 9 52 1362 - 5 2 4 - 5 7 2 1522 -68U 
O270C-L - 7 1 3 18 535 - 1966 - 1 9 0 549 - 1 9 8 0 
O2 70C-N - 7 7 9 6 411 - 2 1 7 2 36 412 - 2 1 7 2 
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Table .̂4 (continued) 

I N - P I M E HOHENT LOADING, HZW, ON NOZZLE 

HICBO-STRAIN STRESSES 

ROSETTE GAGE1 GAGE2 GAGE3 TRANS LONG I " 
I I2 70N-A - 5 0 -82 - 2 6 9 -7664 - 3 7 9 8 

I270N-B -5C -178 - 2 4 3 - 9 2 0 0 - 4 2 5 8 
I270N-C - 3 8 - 2 6 1 - 2 3 1 - 1 0 7 6 3 - 4 3 7 5 
I270N-D -38 -331 -2' i4 -11917 -4722 
I270N-B -HI - 4 1 2 - 1 7 3 - 1 2 8 1 5 - 5 0 8 0 
I270N-F - 6 5 - 6 9 3 - 3 8 -15990 - 6 7 3 7 
I270N-G - 6 5 - 6 4 0 21 -13527 - 5 9 9 7 
I270N-H - 1 7 -501 - 5 0 -12087 - 4 1 4 9 
I 2 70N-J - 3 2 - 1 8 0 - 7 9 - 5 6 5 9 - 2 6 6 5 
I270N-K - 5 3 -118 - 7 6 -4210 - 2 8 4 9 
I 2 70N-L -U7 -56 - 3 5 -1951 - 1 9 9 4 
I270N-N - 3 5 -18 - 2 3 -862 - 1 3 1 4 

O2 70N-* 69 717 - 6 2 4 1960 2669 
O270N-B 90 734 - 6 2 1 2382 3403 
O270N-C 75 728 - 6 6 1 1384 2669 
O2 70N-D 153 717 - 5 8 1 2815 5429 
O270H-E 150 694 - 5 1 8 3703 5611 
O270W-P 12a 478 - 1 5 2 7014 5824 
O270N-G 69 285 130 9040 4792 
O270N-H 6 135 265 8789 2815 
O270N-J -4 3 -17 274 5704 430 
O270N-K - 6 6 -34 205 3840 - 8 2 0 
O270N-L - 4 8 -23 110 1975 - 8 5 7 
O270N-N -uo -11 29 449 -1057 

a 
1 
i 

15000 IN-LB) 

PBIN STRESSES 

SHEAB SIGHX SIGBN 

2494 - 2 5 7 5 - 8 8 8 6 
858 - 4 1 1 4 - 9 3 4 8 

- 3 9 1 - 4 3 5 1 - 1 0 7 8 7 
- 1 5 5 8 - 4 3 9 9 - 1 2 2 3 9 
- 3 1 9 5 - 3 9 3 1 - 1 3 9 6 4 
- 8 7 2 0 - 1 4 9 1 - 2 1 2 3 5 
- 8 8 0 0 - 1 9 1 - 1 9 3 3 4 
- 6 0 1 1 - 9 1 4 - 1 5 3 2 2 
- 1 3 3 6 - 2 1 5 6 - 6 1 6 9 

- 5 5 0 -2555 - 4 4 0 4 
- 2 7 5 -1696 - 2 2 4 9 

79 - 8 4 8 - 1 3 2 8 

17862 20180 - 1 5 5 5 1 
18054 20954 - 1 5 1 6 9 
18514 20552 - 1 6 4 9 9 
172 89 21460 - 1 3 2 1 6 
16140 20826 - 1 1 5 1 1 

8395 14835 - 1 9 9 7 
2072 9883 3949 

- 1 7 2 6 9252 2352 
- 3 8 7 9 7758 - 1 6 2 3 
- 3 1 9 0 5460 - 2 4 4 0 
- 1 7 6 7 2823 - 1 7 0 5 

-536 621 - 1 2 2 8 

StlUt»)iiHr-
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Table A.4 (continued) 

IN-PLANE MOMENT LOADING, !1ZN, ON NOZZLE (15000 IN-LB) 

MICRO-STRAIN STRESSES PRIM STRESSES 

ROSSTTE GAGE1 GAGE2 GAGE3 TRANS LONG SHEA* SIGHI SIGHN 

I - 0 - C - * - 1 9 7 20 - 2 5 96 -5875 599 156 - 5 9 3 4 
I - 2 2 0 - A - 2 2 3 - 3 1 - 2 6 -1009 - 7 0 0 4 - 7 5 - 1 0 0 8 - 7 0 0 5 
I -45C-A - 1 9 8 - 1 1 63 1353 - 5 5 2 2 - 9 9 3 1493 - 5 6 6 3 
I - 6 7 C - A 69 321 450 16366 7127 - 1 7 18 17160 6833 
I - 9 0 C - A 29 - 2 9 2 - 2 9 -7078 -1262 - 3 5 1 2 390 - 8 7 2 9 
I112C-A 252 - 2 5 2 - 3 -5875 5805 - 3 3 2 0 6683 - 6 7 5 3 
I135C-A 295 66 152 4466 10197 - 1 1 4 6 10417 4245 
I157C-A 258 138 135 5103 9451 38 9452 5"»03 
I 2 02C-A 272 122 116 4916 9631 78 9632 4915 
I 2 25C-A 361 168 81 5069 12364 1156 12543 4890 
I247C-A 28 3 - 7 2 - 2 3 7 -7103 6373 2195 6721 - 7 4 5 1 
I 2 92C-A 29 390 295 15030 5380 1271 15195 52<£ 
I 3 15C-A - 2 4 0 41 - 2 0 711 - 6 9 8 1 809 795 - 7 0 6 5 
I 3 37C-A - 2 3 1 -23 - 3 2 -950 -7219 115 - 9 4 8 - 7 2 1 1 
I 1 8 0 C - L -as 9 w 243 - 1 2 9 1 115 252 - 1 3 0 0 

0-22C-A 217 120 132 5309 8115 - 1 5 7 8123 5300 
0-45C-A 232 173 190 7734 *2?4 - 2 2 2 9315 7703 
0-67C-A 45 154 369 11436 4787 - 2 8 6 3 12499 3725 
O-90C-A 45 - 5 6 6 628 1316 1751 -15915 17450 - 1 4 3 8 2 
03 12C-A -446 - 3 7 3 - 3 7 9 -16030 - 1 8 1 9 7 76 - 1 6 0 4 8 - 1 8 2 0 0 
0135C-A - 3 1 8 -106 - 1 3 6 -4969 - 1 1 0 2 1 411 - 4 9 4 1 - 1 1 0 4 8 
0 1 5 7 C - I - 2 9 3 - 5 0 - 7 5 -2418 - 9 5 0 1 3 35 - 2 4 0 2 - 9 5 1 6 
O180C-A - 2 5 3 -64 - 4 4 -2094 - 8 2 3 1 - 2 5 8 - 2 0 8 4 - 8 2 4 2 
0202C-A -264 -94 - 4 7 -2810 - 8 7 7 4 - 6 3 2 - 2 7 4 4 - 8 8 4 0 
0225C-A - 3 8 9 - 1 6 5 - 1 3 6 -6181 -13535 - 3 8 4 - 6 1 6 1 - 1 3 5 5 5 
0247C-A - 5 0 1 - 3 9 0 - 3 9 2 -16631 - 2 0 0 0 5 36 - 1 6 6 3 1 - 2 0 0 0 5 
02 92C-A 80 319 186 11007 5696 1783 11550 5153 
0315C-A 249 208 183 8325 9954 338 10021 8258 
0337C-A 226 114 129 5094 8298 - 1 8 9 8309 5083 
O100C-L - 4 2 - 1 1 - 5 -311 - 1 3 5 9 - 7 6 - 3 0 6 - 1 3 6 4 
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Table A.4 (continued) 

IR-PLARE ROHEHT LOADING, H7:50 OH ROSZLB (15000 IR-LB) 

BICEC-STRAIN STRESSES PRI5 STRESSES 

RC SETTS GAGE1 SAGE2 GAGE3 TEARS LORG SHEAR SIGRX SIGHH 

I - 0 - N - * -223 12 6 630 -6487 77 630 -6487 
I-22R-A -26 9 -79 -1517 -1246 1179 -195 -2568 
I-45R-A -99 11B -177 -1178 -3316 3933 1828 -6323 
I-67R-A 139 526 48 12451 7905 6365 16937 3420 
I-90R-A 48 -•290 -85 -8085 -991 -2598 -141 -8935 
I112R-A 71 290 -271 321 2227 74 74 8808 -6260 
I135R-A 254 298 30 6935 9707 3580 12160 4482 
I157R-A 228 189 71 5470 8463 1571 9141 4798 
i180H-A 284 118 142 5411 10131 -3 13 10151 5390 
I 2 02R-A 240 80 195 5793 8924 -1529 9547 5170 
I225R-A 202 41 339 8120 8483 -3964 12269 4334 
I 2 47R-A 82 -286 239 -1105 2124 -6996 7689 -6671 
I 2 92H-A 149 -6 499 10674 7674 -6723 16062 22«5 
I315R-A -84 -169 120 -988 -2828 -3848 2049 -5865 
I 3 37R-A -175 - M l 38 -1401 -5662 -1982 -622 -6441 

0-22R-A 188 168 93 5525 7298 10 00 7747 5075 
0-45N-A 223 217 156 7959 9073 809 9498 7534 
0-67R-A 347 -34 151 2192 11057 -24 53 11693 1556 
O-90R-A 27 -625 684 1268 1184 -17445 18671 -16218 
01 12H-A -466 -281 -415 -14798 - ;8433 1782 -14070 -19160 
0135R-A -262 -88 -373 -9835 -10798 3790 -6497 -14137 
0157N-A -222 -8 - 1 5 * -3316 -7648 1933 -2579 -8385 
O180N-A -273 -74 -65 -2757 -9015 -114 -2755 -9017 
O2 02H-A -239 -173 -22 -4029 -8372 -20 20 -3235 -9166 
0225R-A -262 -341 -85 -9085 -10572 -34 11 -6337 -13320 
0247R-A -486 -441 -282 -15339 -19191 -2122 -14399 -20131 
0292H-A 367 216 43 5292 12600 2312 13270 4622 
0315R-A 214 152 217 7862 8771 -861 9290 7343 
0337H-A 191 96 166 5542 7399 -938 7791 5151 
O-O-R-L 34 0 0 -34 1005 0 1005 -34 
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Table A.5. .Tn-plane force loading, F , on nozzle 

IS-PLARE FORCE LOHDIHG, FXW, OR ROZZLE (1200 LB) 

HICRO-STRAIS STRESSES PBIH STRESSES 

ROSETTE GIGE' GI'5E2 GAGE3 TRARS LOHG SHEAR SIGHX 5IGHR 

I - O - C - R 329 0 - 7 0 -1896 9299 936 9377 - 1 9 7 4 
I - O - C - B 191 -36 - 4 2 -1929 5160 74 5160 - 1 9 3 0 
I - O - C - C 82 -H8 - 5 3 -2304 1760 75 1761 - 2 3 0 6 
I - O - C - D 14 -50 - 5 3 -2291 - 2 6 0 37 - 2 5 9 - 2 2 9 1 
I - O - C - B - 2 5 -U8 -U8 -2065 - 1 3 7 1 0 - 1 3 7 1 - 2 0 6 5 
I - O - C - P - 7 3 - 2 8 - 2 2 -1021 - 2 4 9 2 - 7 5 - 1 0 1 7 - 2 * 9 6 
I - O - C - G - 5 9 0 - 5 - 4 8 - 1 7 7 7 75 - 4 4 - 1 7 8 0 
I - O - C - H - 3 9 3 9 296 - 1 0 7 7 - 7 5 300 - 1 0 8 1 
I - O - C - J - 2 8 0 0 36 - 8 2 1 0 36 - 8 2 1 
I - O - C - K - 2 8 0 - 3 -2H - 8 3 6 37 - 2 3 - 8 3 8 
I - O - C - L - 1 6 - 5 - 3 -157 - 5 4 1 - 3 8 - 1 5 3 - 5 4 5 

O-O-C-A - 2 9 1 - 1 8 5 - 2 0 5 -6269 - 1 1 2 0 9 265 - 8 2 4 6 - 1 1 2 3 3 
O-O-C-B - 1 4 8 - 1 8 0 - 168 -7482 - 6 6 8 8 - 1 5 0 -666S - 7 5 0 9 
o-o-c-c - 6 8 - 1 4 0 - 1 3 1 -5872 - 3 8 0 6 - 1 1 6 =3800 -587* . 
O-O-C-D - 1 7 -108 - 1 1 7 -49 26 - 1 9 8 2 115 - 1 9 7 8 - 4 9 3 1 
O-O-C-B 6 - 8 0 -77 -3444 - 8 5 0 - 3 6 - 8 5 0 - 3 4 4 5 
O-O-C-P 23 - 2 5 - 2 8 -120» 33". 38 333 - 1 2 0 5 
O-O-C-G - 5 - 5 - 3 - 1 6 7 - 2 M - 3 8 - 1 4 5 - 2 3 3 
O-0-C-H - 2 5 - 3 - 3 - 8 5 - 7 4 2 0 - 8 5 - 7 8 2 
O-O-C-J - 2 5 - 2 - 2 - 8 1 - 7 8 2 0 - 8 1 - 7 8 2 
O-O-C-K - 2 5 - 3 0 - 2 6 - 7 6 4 - 3 8 - 2 1 - 7 6 6 
O-O-C-L - 2 0 0 3 93 - 5 6 1 - 3 8 95 - 5 6 3 
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Tabic A.5 (continued) 

M-PL&R5 PORCB LOiDIKS, PSB, OB H02ZLB (1200 LB) 

HICRO-STRHR STRESSES PHIH STRESSES 

BOS2??E GR3E1 G&GE2 G&GS3 TRAM? LOSG SRE&3 SIGBX SIGBR 

I - O - R - B 0 - 3 2 - 3 4 -1454 -436 37 - 4 3 5 - 1 4 5 5 
I - O - R - C 79 -no - 5 2 - 2 1 1 6 1726 155 1732 - 2 1 2 2 
I - O - H - D 18 -46 - 5 2 -2175 - 1 2 2 78 - 1 1 9 - 2 1 7 8 
I - O - H - E - 2 3 -4C -4 3 - 1 8 1 1 -1230 39 - 1 2 2 7 - 1 8 1 4 
I - O - R - P - 7 5 - 1 1 - 1 1 - 4 2 0 -2384 - 1 - 4 2 0 - 2 3 8 4 
I - O - H - G - 6 4 15 20 344 - 1 6 5 5 - 7 6 846 - 1 6 5 8 
I - O - R - H -U3 26 26 1703 - 9 3 8 C 1203 - 9 3 8 
I - O - H - J - 3 5 26 24 1.37 - 7 0 3 39 1137 - 7 0 4 
I -O -R -R - 2 9 24 18 037 - 5 8 9 81 942 - 5 9 4 
I - O - H - L - 2 9 9 99 2413 - 1 5 1 - 1 2 0 6 2891 - 6 2 9 

0 -O-R-E - 2 5 9 - 1 9 9 - 2 0 7 - 8 6 4 3 - 1 0 3 4 9 115 - 8 5 3 5 - 1 0 3 5 7 
0-O-B-B - las - 1 6 5 - 1 7 C -7202 -6499 77 - 6 4 9 0 - 7 2 1 1 
0 - 0 - 8 - C - 7 3 - 1 4 0 - 1 3 1 -5890 -3949 - 1 1 8 - 3 9 4 1 - 5 9 9 7 
0-O-R-D - 2 9 - 1 0 8 - 1 0 8 -4710 -2278 1 - 2 2 7 8 - 4 7 1 0 
O-C-R-E - 3 - 8 2 - 8 2 -3585 - 1 1 5 2 0 - 1 1 5 2 - 3 5 8 5 
O-C-R-P 15 - 3 8 - 3 8 -1672 - 4 5 1 - 4 5 - 1 6 7 2 
O- 'J - l - f l - 1 1 - 2 0 - 1 7 -799 - 5 7 0 - 3 8 - 5 6 4 - 8 0 6 
o-o-a-H - 2 8 - 2 0 - 1 9 - 8 2 8 - 1096 - 4 - 8 2 8 - 1 0 9 6 
O-O-B-J - 3 2 - 2 3 - 2 3 - 9 7 1 -1244 - 1 - 9 7 1 - 1 2 4 4 
O-O-R-K - 2 3 - 2 3 - 2 0 - 9 2 9 - 9 6 0 - 3 9 - 9 0 3 - 9 8 6 
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Table A.5 (continued) 

Id-PL ME 70RCE LOiiDIRG, M l , OS ROZZLE (1200 LB) 

HICRO-S7RMH STRESSES PBI1 STRESSES 

ROSETTE G&GE1 »HGE2 G&GE3 TRMS LOIG SHEiR SIGH I S I G H 

I270C-A 
I2 70C-B 
I270C-C 
I270C-D 
I270C-E 
1270C-P 
I270C-2 
1270C-J 
I270C-K 
I270C-L 
I270C-H 

0270C-I 
0270C-B 
O270C-C 
O270C-D 
O270C-E 
O270C-F 
O270C-G 
O270C-H 
O270C-J 
O270C-K 
O270C-L 
O270C-H 

-14 
-19 
-22 
-28 
-25 
-34 
-23 
-17 
-17 
-17 

- 5 

•145 
-93 
-82 
-73 
•51 
-uo 

0 
20 
37 
49 
57 
55 

1-;* 
36 

-42 
-89 

•139 
•191 
•117 
-45 
- 3 * 
-51 
-71 

In 5 
694 

•C17 
•563 
•472 
•257 
•122 
-45 

-8 
-20 
-43 
-51 

329 
340 
321 
315 
300 
223 

69 
- 3 7 
- 7 7 
- 8 2 
- 7 4 

564 
544 
510 
456 
• 2 5 
257 
132 

37 
- 3 ? 
- 4 5 
- 4 5 
- 5 4 

10556 
8300 
6155 
0999 
3551 

736 
-1031 
-1780 
-2353 
-2914 
-3178 

-3829 
-3196 
-2274 
-2277 

- 9 9 0 
56 

200 
-200 
-906 

-1488 
-1994 
-2370 

2757 
1913 
1185 

670 
306 

- 7 9 4 
- 9 8 6 

-1037 
-1211 
-1373 
-1117 

-5494 
-3763 
-3147 
-2888 
-1817 
-1171 

70 
548 
851 

1016 
1125 

928 

-2377 
-4048 
-4827 
-5383 
-5852 
- 5 5 0 9 
- 2 4 6 9 

-112 
608 
418 

38 

-17447 
-164 97 
-15020 
-13582 
-11947 
- 6 8 4 4 
-3384 
-1101 

30:) 
341 

31 
38 

11224 
10262 
9100 
8636 
80C1 
5533 
1461 

-1020 
- 9 4 8 

-1272 
-1116 

12806 
13020 
12316 
11003 
10551 
6314 
3520 
1337 

902 
1061 
1125 

928 

2090 
- 4 9 

- 1 7 5 9 
- 2 9 6 7 
- 4 1 4 4 
- 5 5 9 1 
- 3 4 7 8 
- 1 7 9 6 
- 2 6 1 6 
- 3 0 2 1 
- 3 1 7 9 

-22129 
-T9978 
-17736 
-16168 
-1J357 
-7429 
-3250 

-989 
-956 

-1533 
- 1 9 9 4 
- 2 3 7 0 

wp*»/i.,-}.fi*«ftmr*biiw.<t?f " 
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Table A.5 (continued) 

II-PL1RE FORCE LOADIKG, FXR, OR ROZZLB (1200 LB) 

8IC80-STB&IR STRESSES PBIR STRESSES 

DOSETTB G8GE1 G&GE2 G&GE3 THAIS LORG SBBftR SIC-HI SIGHI 

I270R-* 85 219 37* 72944 6432 -2063 13543 5834 
I270R-B 88 348 361 15636 7326 -273 15645 7317 
I270R-C 76 •62 377 18387 7788 1130 18467 7669 
I270R-D 79 583 365 19883 8337 2373 20351 7858 
I270R-E 82 637 327 21101 8791 4125 22355 7537 
I270R-P 48 961 210 25664 9129 10009 30379 4415 
I 2 70R-G 36 831 112 20698 7287 9577 25680 2301 
I270R-H - 5 616 188 U794 8880 62 38 19463 2211 
I270R-J 48 221 188 6057 3886 981 8275 3629 
I270R-K 62 ue 115 5713 3584 432 5798 3500 
I270R-L 56 62 77 2997 2592 -197 3077 2513 
I270R-H 53 18 56 1577 2077 -510 2 3 9 r • ^ «• A 

u o u 

02708-1 -186 -865 706 -3298 -6574 -20933 16061 -25933 
O270R-B -229 -382 698 -3879 -8035 -21007 15152 -27067 
02708-C -229 -880 726 -3127 -7814 -21392 16049 -26990 
02^08-D -316 -877 631 -5058 -10983 -20085 12281 -28323 
02 701-8 -315 -851 556 -6135 -11299 -18739 10199 -27633 
02708-F -244 -607 136 -10082 -10338 -9889 -320 -20099 
02708-8 -137 -379 -181 -12188 -7762 •2641 -6521 -13364 
02 708-H -58 -198 -333 -11613 -5109 1799 - * 6 4 5 -12077 
02 708-J 12 9 -357 -7666 -1941 4880 854 -10462 
0270S-G 52 88 -275 -5230 2 8302 2421 -7649 
O2708-L 38 38 -161 -2789 317 2651 1847 -4279 
02708-8 81 38 -66 -658 1030 1384 1807 -1435 
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fable A.5 (continued) 

IN-PLANE FORCE LOADING, FXlf, OR NOZZLE (1200 LB) 

HICRO-STRAIH STRESSES PRIR STRESSES 

ROSETTE GAGE1 G&GE2 GAGE3 TRANS LORG SHEAR SIGHX SIGHN 

I - 0 - C - * 301 -76 - 3 -2051 8408 - 9 7 5 8498 - 2 1 4 1 
I - 2 2 C - A 312 9 0 47 9381 3 9381 47 
I - 4 5 C - A 278 14 - 9 1 -1996 7737 1410 7937 - 2 1 9 6 
I - 6 7 C - A - 5 1 - 3 1 7 - 5 0 6 -18045 - 6 9 5 0 2516 - 6 4 0 6 - 1 8 5 8 9 
I - 9 0 C - A - 0 3 358 121 10565 1888 3165 11596 856 
I112C-A - 3 4 0 358 60 9569 - 7 3 3 7 3968 10454 - 6 2 2 2 
I135C-A -0)52 -60 - 1 4 3 -3957 - 1 4 7 4 4 1104 - 3 8 4 5 - 1 4 8 5 6 
I157C-A - 4 6 6 - 1 2 9 - 9 4 -4382 - 1 5 2 9 9 - 4 5 8 - 4 3 6 2 - 1 5 3 1 8 
I202C-A - 4 5 9 - 8 3 - 1 0 7 -3673 - 1 4 8 6 6 309 - 3 6 6 4 - 1 4 8 7 5 
I 2 25C-A - 5 1 9 - 1 7 3 - 8 4 - 5 0 7 0 -17105 - 1 1 9 2 - 4 9 5 3 - 1 7 2 2 2 
I247C-A - 3 8 4 122 329 10333 - 8 4 1 0 - 2 7 7 0 10734 - 8 8 1 1 
I292C-A - 1 7 -41*7 - 3 1 4 -16719 - 5 5 2 8 - 1 7 7 0 - 5 2 5 4 - 1 6 9 9 2 
I315C-A 327 - 6 3 26 -1176 9443 - 1 1 9 3 9576 - 1 3 0 8 
I337C-A 327 3 0 - 2 8 7 9710 38 9710 - 2 8 7 
I 1 8 0 C - L 13 -14 - 1 4 - 6 4 1 197 - 1 197 - 6 4 1 

0-22C-A - 2 8 2 - 1 9 7 - 1 8 5 -8073 - 1 0 8 8 7 - 1 5 5 - 8 0 6 4 - 1 0 8 9 5 
0-45C-A - 3 1 2 - 2 4 8 - 2 3 7 - 1 0 3 10 - 1 2 4 5 5 - 1 4 8 - 1 0 3 0 0 - 1 2 4 6 5 
0-67C-A - 1 0 6 - 1 6 7 - 4 6 0 -13663 - 7 2 6 7 3903 - 5 4 1 9 - 1 5 5 1 0 
O-90C-A - 1 * 2 667 - 7 6 1 -2039 -4866 18953 15554 - 2 2 4 5 8 
0112C-A 6 0 * 547 494 22210 24917 707 25090 22036 
0135C-A 494 221 274 10322 17920 - 7 0 5 17985 10257 
0157C-A 502 224 224 9273 17857 1 17857 9273 
O180C-A 424 243 232 9970 15723 150 15727 9966 
O202C-A 430 226 193 8744 15528 446 15557 8715 
02 25C-A 564 291 231 10852 20189 793 20256 10785 
0 2 * 7 0 * 675 630 496 24000 27463 1782 28216 23267 
0292C-A - 1 3 7 - 4 0 1 - 2 0 2 -13102 - 8 0 3 0 - 2 6 5 6 - 6 8 9 4 - 1 4 2 3 9 
0 3 1 5 C - 1 - 3 3 5 - 2 5 9 - 2 5 9 - 1 1 0 0 1 •13362 - 3 - 1 1 0 0 1 - 1 3 3 6 2 
0337C-A - 2 9 8 - 1 7 0 - 2 1 0 8040 - 1 1 3 6 5 532 - 7 9 5 8 - 1 5 4 4 8 
0180C-L 3 9 12 449 233 - 3 8 453 227 

.SaT' lS iM'* 1 ****^^ "•'"*'• *''" •"-'"•••'• ->-"•."--*-»«A»«»««> --yvn-n~Ktnm»mvtvmmim-miir,lMinakm 
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Table A.5 (continued) 

IM-PLANE FORCE LOADING, FIB, ON NOZZLB (1200 LB) 

HICRO-STRAIN STRESSES PRIM STRESSES 

ROSBTTB GAGE1 GAGE2 GAGE3 TRANS LONG SHEAR SIGH! SIGSH 

I - 0 - N - * 329 -66 -57 -3080 8956 -116 8958 -3081 
I - 2 2 N - I 68 - 1 * 109 2018 2650 -1648 *3?3 656 
I-45H-A 160 -159 230 1389 5219 -5187 8833 -2225 
I-67N-A -115 -610 - • 7 -14317 -7741 -7508 -2832 -19225 
I-90N-A -38 360 201 12366 2568 2121 12805 2129 
I112N-A -88 -383 395 365 -2539 -10374 9388 -11563 
I135N-A -368 - • 5 7 36 -8854 -13710 -6552 -4285 -18279 
I157H-A -380 -265 39 -4565 -12777 -4049 - 2 * 0 5 -14437 
11 SON-A -522 -44 -121 -3047 -16571 1023 -2970 -16648 
I202N-A -392 6 -283 -5650 -13454 3853 -4069 -15036 
I225N-A -268 -6 -495 -10712 -11249 6524 -4451 -17510 
I247N-A -122 •02 -294 2515 -2911 9280 9471 -9866 
I292N-A -148 18 -591 -12447 -8165 8116 -1925 -18707 
TJ15N-A 131 216 -163 1019 4247 5048 7932 -2667 
I337N-A 239 149 -90 1029 7486 3184 8792 -277 

0-22N-A -245 -245 -149 -8389 -9855 -1267 -7658 -10586 
0-45N-A -265 -302 -201 -10775 -11171 -1343 -9616 -12331 
0-67N-A -446 12 -167 -2901 -14263 2382 -2422 -14742 
O-90H-A -155 72* -824 -2022 -5257 20630 17053 -24332 
0112R-A 605 •06 594 21314 24553 -2500 25913 *9955 
01 351-A 432 205 614 17509 18208 -5453 23322 12395 
0157H-A «03 153 318 9922 15079 -2196 15888 9113 
0180H-A 466 273 258 11158 17324 19G 17330 11152 
O202H-A • 15 327 138 9749 15367 2519 16331 8785 
02251-A 395 531 173 15050 16341 4771 20522 10890 
0247R-A 594 617 •01 21702 24327 2877 26177 19852 
0292H-A - • 6 9 -242 -74 -6427 -16003 -2235 -5931 -16499 
03 15N-A -261 -199 -297 -10625 -11015 1310 -9496 •12144 
0337N-A - 2 * 7 - 1 5 * -2«7 -8540 -9969 1232 -7830 -J 0679 
0-O-H-L -22 -8 - 8 -339 -769 1 -339 -769 
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Table A.6. Axial force loading, F , sri nozzle 

AZI&L PORCB LOADING, FYS, ON NOZZLE (4000 LB) 

HICRO-STRAIN STRESSES PRIN STRESSES 

SOSBTTB GAGE! GAGB2 GAGE3 TRANS LONG SHEAR SIGBX SIGHN 

I - O - C - A - 1 5 2 -34 - 8 -756 - 4 7 8 0 - 3 3 7 - 7 2 8 - 4 8 0 8 
I - O - C - B - 1 0 1 - 1 1 - 1 4 - 4 4 0 - 3 1 6 6 37 - 4 3 9 - 3 1 6 7 
I - O - C - C - 6 2 0 0 72 - 1 8 3 1 0 72 - 1 8 3 1 
I - O - C - 0 - 3 4 3 0 104 - 9 7 8 37 105 - 9 7 9 
I - O - C - B - 1 * 6 3 204 - 3 5 7 37 206 - 3 6 0 
I - O - C - P 17 3 0 49 524 38 527 46 
I -O -C -G 17 - 8 - 5 - 3 2 1 t 1 4 - 3 7 416 - 3 2 3 
I - O - C - H 8 - 6 - 1 1 -373 141 74 152 - 3 8 4 
I - O - C - J 3 - 6 - 8 - 3 0 8 - 7 37 - 2 - 3 1 2 
I - O - C - K 6 - 3 - 6 -187 115 37 119 - 1 9 2 
I - O - C - L 6 3 -2 170 74 197 - 2 9 

O-O-C-A 149 fO 72 27 28 5279 - 1 5 3 5288 2719 
O-O-C-B 86 69 66 2861 3433 39 3436 2858 
O-O-C-C 49 60 52 2401 2131 113 2449 2133 
O-O-C-D 23 49 52 2177 1342 - 3 8 2178 1340 
O-O-C-B 6 37 40 1694 684 - 3 7 1695 682 
O-O-C-P - 1 1 17 20 834 - 9 0 - 3 8 835 - 9 2 
O-O-C-G - 8 3 6 203 - T 9 3 - 3 8 207 - 1 * 6 
O-O-C-R 0 3 3 130 44 0 130 44 
O-O-C-J 6 9 9 391 302 - 1 39 t 302 
O-O-C-K 3 3 6 196 161 - 3 9 221 136 
O-O-C-L 0 3 3 136 53 0 136 53 
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Table A.6 (continued) 

t X U L FORCE LOADING, FYN, ON NOZZLE (4000 LB) 

HICRO-STRAIN STRESSES PRIN STRESSES 

ROSETTE G&GE1 G&GE2 GAGE3 TRANS LONG SHE&R SIGN! SIGHN 

I-O-N-B -96 -14 -12 -468 -3014 -38 -468 -3015 
I-O-N-C -55 -3 0 -2 -1655 -39 -1 -1656 
I-O-N-0 -29 3 3 160 -822 -1 160 -822 
I-O-H-B -12 3 6 203 -288 -39 206 -291 
I-O-N-F 23 -6 0 -151 652 -78 660 -159 
I-O-N-G 29 -15 -12 -605 690 -39 691 -506 
I-O-N-H 20 -20 -17 -850 355 -38 356 -852 
I-O-N-J 23 -18 -18 -795 462 0 462 -795 
I-O-N-K 23 -20 -12 -730 482 -118 494 -742 
I-O-N-L 38 -12 -15 -618 956 39 957 -619 
0-O-N-A 136 74 77 3158 5041 -38 5041 3157 
0-O-N-B 88 65 68 2835 3491 -38 3493 2832 
0-O-N-C 56 62 56 2519 2430 78 2564 2384 
0-O-N-O 32 50 53 2159 1618 0 2159 1618 
0-O-N-E 18 41 41 1788 1066 0 1788 1066 
0-O-N-P 3 26 26 1160 439 0 1160 439 
0-O-N-G 12 15 15 636 547 0 636 547 
0-O-N-H 18 15 15 633 723 -1 723 633 
0-O-N-J 26 21 15 749 1019 78 1040 728 
0-O-N-K 27 15 15 617 981 0 981 617 
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T a b l e A . 6 ( c o n t i n u e d ) 

hllkl PORCE LOADING, FYR, CK NOZZLE (4000 LB) 

HirRO-STBMH STRESSES PHIR STRESSES 

ROSETTE G&GE1 GAGE2 GAGE3 TRAKS LONG S5EAR SIGHX SIGHR 

I 2 70C-A 123 34 - 1 2 3 -2093 3053 2081 3793 - 2 8 2 9 
I 270C-B 131 70 - 1 4 5 -1793 3 399 2361 4666 - 3 0 6 1 
I 270C-C 120 92 - 1 4 8 -1355 3195 3196 4843 - 3 0 0 3 
I270C-D 110 95 - 1 5 6 - 1 4 7 1 2992 3345 4782 - 3 2 6 0 
I 2 7 0 C - E 9ft 106 - 1 5 4 -1166 2477 3460 4566 - 3 2 5 5 
I27QC-F U6 80 - 1 3 $ -1239 « A / \ | 2851 2944 - 3 1 8 2 
I 270C-H - 4 3 11 - 7 1 -1267 - 1 6 6 2 1103 - 3 4 4 - 2 5 8 5 
I270C--J - 6 6 - 3 - 2 0 -426 - 2 0 9 4 226 - 3 9 6 - 2 1 2 4 
I270C-K -* I3 17 9 614 - 1 0 9 8 114 621 - 1 1 0 5 
I 2 7 0 C - L 34 49 40 1909 1602 114 1947 1565 
I270C-H 54 51 57 2326 2326 - 7 6 2403 2250 

O270C-A - 1 1 359 - 4 2 7 -1468 - 7 6 9 10469 9356 - 1 1 5 9 3 
O270C-B - 3 6 328 - 4 2 1 -2002 - 1 6 9 2 9979 8134 -11827 
O2 70C-C - 3 6 282 - 3 9 5 -2445 - 1 8 2 8 9028 6897 - 1 1 1 6 9 
O270C-D - 3 3 251 - 3 4 4 - 2 0 0 1 - 1 6 0 4 79 23 6122 - 9 7 2 8 
O2 70C-E - 3 3 203 - 3 2 7 -2692 -1809 7056 4819 - 9 3 2 0 
O270C-F 3 86 - 2 1 4 -2809 - 7 4 3 3993 2348 - 5 9 0 1 
O270C-G 26 35 - 1 1 7 -1832 235 2015 1466 - 3 0 6 3 
O270C-H 46 15 - 4 8 -789 1145 838 1458 - 1 1 0 2 
O270O-J 52 23 18 839 1807 75 1812 834 
O270C-K 26 37 32 1488 1226 74 1507 1206 
O270C-L -54 26 26 1206 - 1 2 5 1 0 1206 - 1 2 5 1 
O270C-1 - 7 9 20 20 979 - 2 0 8 7 0 979 - 2 0 8 7 
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Table A.6 (continued) 

AXIAL FORCE LOADING, FYN, OM NOZZLE (4000 LB) 

HICBO-STRAIN STRESSES PRIH STRESSES 

ROSETTE GAGE1 GAGE2 GAGE3 TR&HS LONG SHEAR SIGHX SIGHH 

I270H-& 56 23 - 1 1 4 -2052 1051 18 30 1898 - 2 8 9 9 
I 2 7 0 H - B 38 - 2 9 - 9 1 -2673 337 818 545 - 2 8 8 1 
I 2 7 0 H - C 32 -70 - 6 4 -2990 67 - 7 8 69 - 2 9 9 2 
I270H-D 23 - 1 0 2 - 4 7 -3300 - 2 8 9 - 7 4 0 - 1 1 7 - 3 4 7 2 
I 2 7 0 H - E IS - 1 4 9 - 3 - 3355 - 5 6 8 - 1 9 47 433 - 4 3 5 5 
I 2 70H-P - 1 5 -268 147 -2637 - 1 2 3 0 - 5 5 3 9 3650 •7517 
I 2 70H-G 12 - 2 5 3 174 -1759 •170 -5696 4787 - 6 7 1 6 
I 2 7 0 H - H 59 - 2 0 6 77 -2911 899 - 3 7 7 2 3220 - 5 2 3 1 
I 2 70H-J 50 - 5 9 27 -764 1277 - 1 1 3 9 1786 - 1 2 7 3 
I270N-K 27 - 3 5 0 -803 558 - 4 7 1 705 -950 
I 2 7 0 H - L 21 - 6 3 -84 597 - 1 1 8 616 - 1 0 4 
X ^ S S - H 15 15 9 505 f 9 7 79 642 460 

0270S-A 2J 446 - 5 0 6 -1348 239 12689 12186 -132&5 
O270H-B 58 CC6 -5C3 -880 1467 12919 13266 - 1 2 6 7 9 
O270H-C 61 466 - 5 2 9 -1453 1381 13264 13303 - 1 3 3 7 6 
O270H-D 132 460 - 4 7 8 -521 3818 12498 14333 - 1 1 0 3 6 
O270H-E 144 455 - 4 3 7 225 4388 11885 14373 - 9 7 5 9 
O270H-P 150 275 - 2 0 1 1482 4936 6364 9803 - 3 3 8 5 
O270H-G 118 118 - 1 4 2151 4188 1764 52J6 1133 
O270H-H 75 3 81 1755 2773 - 1 0 3 5 3418 1110 
O270H-J 43 - 7 2 121 10 24 1599 - 2 5 7 5 3903 - 1 2 7 9 
O270H-K 4. - - 6 1 106 973 1151 - 2 2 2 9 3292 - 1 1 6 9 
O270H-L 23 - 3 5 60 538 846 - 1 2 6 8 1970 - 5 8 5 
O270H-H 8 - 2 0 11 -208 190 - 4 2 3 459 - 4 7 7 
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Table A.6 (continued) 

M I M FOFCE LOADING, FYN, GN NOZZLE (4000 LB) 

HICRO-STRfcIN STRESSES PRIi STBESSES 

ROSETTE G*GE1 GHGE2 G»GS3 TRANS LONG SHEIR SIGN! 1IGHN 

I - 0 - C - * 
I -22C-A 
I - 4 5 C - * 
I -67C-A 
I - 9 0 C - * 
I I 12C-& 
I 1 3 5 C - * 
I 1 5 7 C - * 
I 2 0 2 C - * 
I225C-A 
I247C-A 
I292C-A 
I315C-A 
I 3 37C-H 
I180C-L 

0-22C-H 
0 - t 5 c - & 
0 - 6 7 C - I 
O-90C-E 
01 12C- I 
0135C A 
0157C-A 
O180C-& 
02 02C- * 
02 25C-A 
0247C-A 
0292C-H 
0 3 1 5 C - * 
0 3 3 7 C - * 
O180C-L 

•124 
•154 
•160 
- 3 7 
155 
43 

0 
•180 
•165 

38 
66 

- 6 6 
•191 
•165 
•260 

152 
187 
148 
- 3 1 
- 7 8 

6 
123 
120 
76 

- 3 2 
•114 

174 
199 
159 

•265 

- 6 
- 3 1 
- 2 8 
135 

•134 
•349 
-25 
132 
231 
182 

•104 
231 

- 6 
- 3 8 
- 2 3 

66 
117 
159 

-488 
•190 

*73 
388 
366 
140 
-49 

•217 
239 
134 

71 
6 

- 3 1 
- 4 0 

9 
2*7 

29 
- 4 3 
189 
241 
142 
- 2 0 

•335 
124 
- 3 2 
- 2 9 
-4 9 

8'I 
120 
271 
360 

-148 
- 2 2 
159 
385 
357 
156 

-163 
179 
131 
74 

8 

-664 
-1387 

-255 
8866 

-2478 
-8650 

3604 
8395 
8371 
3516 

-97 ->0 
7833 
-614 

-1278 
-1299 

3123 
5011 
9286 

-2784 
-7331 

3309 
;1890 
16369 
10839 
2404 

-8210 
9003 
5593 
3009 

597 

-3909 
•5043 
-4876 
1557 
3903 

-1294 
1094 

•2879 
•2 *27 
2182 
- 9 2 2 

373 
-5903 
-5321 
-8192 

5<,90 
7116 
7227 

-1752 
-4541 

1163 
7254 
8515 
5517 
- 2 2 7 

-5889 
7912 
7651 
5680 

-7773 

337 
U 0 

-4"J7 
- 1 7 5 6 
- 2 1 7 4 
- 4 0 7 9 
- 2 8 6 3 
- 1 4 5 0 

1193 
2694 
3079 
1424 

346 
- 1 1 5 

347 

- 2 3 3 
- 3 7 

- 1 4 8 7 
-11304 

- 5 5 7 
2603 
3049 
- 2 6 0 

- 2 9 0 0 
- 2 7 3 1 

- 7 2 0 
797 

39 
- 3 8 
- 3 8 

- 6 2 9 
- 1 3 8 3 

- 2 0 2 
9266 
457 3 

521 
5475 
8578 
8502 
5625 

48 
8144 
- 5 9 1 

- 1 2 7 4 
- 1 2 8 2 

5512 
7117 

10065 
9047 

- 4 4 3 4 
5052 

13402 
16378 
12114 
4119 

- 5 6 8 3 
9423 
7651 
5681 

597 

- 3 9 4 4 
- 5 0 4 7 
- 4 9 2 9 

1157 
- 3 1 4 9 

-10465 
- 7 7 8 

- 3 0 6 2 
- 2 5 5 7 

73 
-10691 

112 
- 5 9 2 5 
- 5 3 2 5 
- 8 2 0 9 

3100 
5011 
6447 

-13584 
- 7 4 3 8 

- 5 7 9 
5742 
3506 
4242 

- 1 9 4 3 
- 8 4 1 5 

74 92 
5592 
3009 

- 7 7 7 3 

I 
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Table A.6 (continued) 

AXIAL FORCE LOADING, FYN, OH HOZZLE (4000 LB) 

HICRO-STRAIN STRESSES PRIN STRESSES 

ROSETTE GAGE1 G&GE2 GAGB3 TRAMS LOMG SHEAR SIGHC SIGHM 

I - 0 - H - * - 1 4 1 -14 - 1 4 -478 -4388 0 - 4 7 8 - 4 3 8 8 
I - 22M-A 18 15 - 5 0 -793 295 864 772 - 1 2 7 0 
I - 4 5 N - A - 8 5 50 - 1 5 0 -2108 -3183 2675 83 - 5 3 7 4 
I -67W-A 36 316 - 3 8 6067 2886 4718 9455 - 5 0 2 
I - 5 0 K - A 130 - 1 1 8 6 -2603 3123 - 1 6 5 3 3565 - 3 0 4 6 
I 1 1 2 H - A - 2 1 - 6 2 - 2 8 3 -7564 - 2 8 8 7 2950 - 1 4 6 1 - 8 9 9 0 
I 1 3 5 H - A 27 - 9 4 154 1274 1183 -3304 4533 - 2 0 7 6 
I 157R-A - 9 7 12 34 3 7897 - 5 5 0 - 4 4 0 6 9777 - 2 4 3 0 
I180N-A - 2 7 2 284 219 11333 -4746 666 11380 - 4 7 9 2 
I 2 02N-A - 1 0 6 325 3 7327 - 9 8 5 4289 9143 - 2 8 0 2 
I225H-A 91 93 - 7 0 418 2843 2177 4122 - 8 6 2 
I 247N-A - 1 7 280 - 7 6 -7796 - 2 8 6 1 - 2 7 2 1 -11656 - 9 0 0 1 
I292H-A 58 - 6 7 303 5131 3294 - 4 9 3 6 9233 - 8 0 8 
I315H-A - 7 3 - 1 4 9 56 -1967 - 2 7 7 5 - 2 7 2 1 380 - 5 1 2 1 
I 3 37H-A - 1 1 9 - 9 3 15 -1594 - 4 0 6 2 - 1 4 3 8 - 9 3 4 - 4 7 2 2 

0-22H-A 132 106 49 3267 4954 768 5252 2970 
0-45N-A 158 179 92 5774 6483 1152 7334 4923 
0 -67H-A 274 72 127 4059 9431 - 7 3 0 9528 3962 
O-90K-A - 2 0 - 5 1 6 409 -2333 -1314 -12334 10521 - 1 4 1 6 9 
0112H-A - 1 1 9 - 1 3 1 - 3 7 -3553 - 4 6 4 8 - 1 2 5 0 - 2 7 3 6 - 5 4 6 5 
0135M-A 176 85 3 1747 5818 1099 6096 1470 
0157H-A 205 336 111 9592 9025 2994 12315 6301 
O180N-A 148 401 390 17220 9608 151 17223 9605 
O202N-A 182 88 285 8011 7869 - 2 6 2 6 10566 5313 
0225M-A 120 - 4 3 71 498 3737 - 1 5 1 6 4336 - 1 0 1 
0247K-A - 1 4 2 - 6 8 - 1 3 4 -4278 - 5 5 4 7 872 - 3 8 3 5 - 5 9 9 1 
0292H-A 287 174 131 6380 10537 569 10613 6303 
0315H-A 155 96 180 5889 6408 - 1 1 2 3 7301 4996 
03 37H-A 138 54 107 3377 5148 - 7 1 3 5400 3126 
O-O-H-L 34 9 8 3 36 1116 0 1116 336 
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Table A. 7- Out-of -plane force loauing, F„,., on nozzle 

QUT-QF-irLAliE FOfiCE LCAD1NG, FZS, CH NOZZIE (600 LE) 

MICBC-S1BAI8 STBESSES PBIN STBESSES 

ROSETTE GAGE1 G3CE2 GAGI3 TBAMS LOHG SHEAR SIGN! SIGHM 

I-O-C-A - 6 - 9 5 -7a -202 -188 6 1 -336 
I -O-C-0 - 3 - 1 2 8 - 7 9 -120 -260 162 -361 
I-O-C-C - 3 - 6 8 50 - 8 3 -186 181 -214 
I-O-C-D 0 - 6 8 42 0 -187 209 -167 
I-O-C-E 0 -6 8 50 1 -187 214 -163 
I -O-C-F 2 - 6 c - 2 4 65 -150 177 -136 
I-O-C-G - 1 - 3 5 38 - 5 -113 132 - 9 8 
I -O-C-H 0 -6 3 - 6 5 - 2 2 -111 70 -157 
I-O-C-J 0 - 6 3 - 6 3 - 2 1 -111 72 -155 
I-O-C-K 0 - 3 3 - 3 -4 -7U 71 - 7 8 
I - 0 - C - i 3 - 3 c 54 97 -111 136 - 3 7 

C-O-C-A 2 5 2 171 119 40 192 97 
0-0-C-b - 1 2 3 105 11 • c 105 11 
O-O-C-C 2 2 - 1 32 75 42 101 7 
0-0-C-0 - 1 - 1 0 - 2 2 - 2 4 - 3 - 2 0 - 2 6 
O-0-C-£ -U - 1 2 42 - 9 5 - 4 1 53 -106 
O-O-C-F - 3 - 1 - 1 - 2 1 -106 1 - 2 1 -106 
0-0-C-G - 3 - 1 - 3 - 8 7 -129 38 - 6 5 -151 
0-0-C~H - 1 - 3 - 3 -147 - 7 0 1 - 7 0 -147 
O-O-C-J 2 - 1 - 1 - 3 1 57 1 57 - 3 1 
o-a-c-K - 1 3 - 3 - 1 4 - 2 7 71 56 - 9 7 
0-0-C-L 0 3 - 3 - 1 3 - 1 9 76 60 - 9 2 

" , *<* - *^» w «a»» , »»«««»«i^»*i»r£** . 



- l ^ B f i ^ . V - ^ •"-.-,- — . - • * • 

122 

Tabic A.1 (continued) 

OUt-Of-PL*IB POBCB LCIDXBC, PSI, CI IOXXII (600 LB) 

a ic ic -smi i SYIBSSXS P I IU STIBSSBS 
— — - — — • «» —• —————— •————— * •——— 

80S I f f B 6A6B1 61012 68613 TUBS 10BS SIIAB sim SX6BB 
— — — -— — « » « » W M — — — — — — W 9 4 » « » » . . . . . — — 

I -O-B-B 0 -9 8 -26 -8 -229 212 -286 
X-O-B-C - 1 -9 11 •8 - 8 -272 293 -258 
X-O-B-D 0 -12 11 -28 - 2 1 -313 290 -317 
X-O- l -B - 1 - 9 • -28 -29 -235 208 - 2 M 
I - O - S - f 0 -9 8 -12 -18 -230 217 - 2 * 8 
X-O-B-6 0 -12 8 -78 - 3 8 -273 218 -390 
X-O-B-B 0 -9 8 -75 -35 -193 139 - 2 * 9 
X-O-B-J - 3 -9 8 - 8 -105 -233 182 -295 
X-O-B-S 0 -6 12 118 25 -283 319 -175 
I -O-B-L - 3 -12 - 8 -392 -203 -79 -178 - • 2 1 

0-0-B-A S 5 * 225 222 - 1 225 222 
©-0-B-B 2 2 S 18* 118 -39 188 98 
0-0-B-C 2 3 3 111 108 0 111 108 
O-O-B-D 0 2 3 110 21 0 110 21 
O-O-B-fi 0 0 3 50 6 -39 72 - 1 7 
0-O-B-P 0 0 0 - 1 5 - 1 8 - 1 - 1 5 - 1 8 
O-O-B-6 - 1 0 0 - 2 0 - 2 2 - 1 - 1 9 -22 
0-O-B-B « i - 1 2 33 -13 -37 53 -33 
C-O-B-J 0 3 0 •6 2 39 69 - 2 1 
0-O-B-B - 1 3 - 3 -10 - 2 0 78 63 -93 
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Table A. 7 (cootluMd) 

oot-or-ffUBB rotci icteric, tin, en fossil (too LBI 
• ICBC-Smil STIISStS »BXB STBISSBS 
« > ^ M » * • • • • • • • *•• »< • • • • . r . • — — — — — — • - • • • ' • • — 

BQSSIfl 0A6BI 0ICI2 0*013 TtlBS LOBS BBUB SIMS SX08B 
— • — • • • mmmmm — — — — — - • • — — . . . . . • — — — — 

I270O4 -120 • *32 120 -0591 -9907 -7*00 1*25 -139*3 
12? COB -1*2 -303 1*2 -9309 -9000 -713* 1510 -13*01 
X2Y0OC -IBS -387 131 -*Y00 -0379 -0572 970 -12131 
X270C-B -1 *7 -JOY 131 -3099 •0700 -903* 0*7 -11212 
1270OS -IBS -200 100 -3YYI •0020 -9209 202 -10001 
I270OF -too -1 *0 5Y -17*0 -0M0 •2700 -512 -7077 
£27001 - I3Y 11 S 9 1 * -3907 70 519 -3900 
127 OOJ • * 0 5* S 1*13 •1390 000 1209 -19*7 
1270OI -12 •1 1* 1«*2 79 *92 (003 -02 
X270OI 22 25 1Y 00Y 930 11* 1033 002 
I270O0 0 0 2 3Y 2S0 -30 203 31 

O270C-* -15 -11Y 209 3920 73* -9 *9 * 0052 -3392 
027 OOS *9 -Y0 2Y3 •233 2000 •*000 0157 -1319 
027 ©OC 70 - *0 290 *919 3039 -3000 7970 too 
037 COD 90 -12 215 *390 *20* -302* 7335 1200 
O270C-I 110 25 20* *900 9020 -2300 73*9 2972 
027 OOF 1*0 9* 130 5079 599* -531 0209 *029 
027 CO 9 139 129 00 *52Y 5932 • 9 * 973* *32* 
027 OOS 111 111 Y1 3071 **03 530 *700 3905 
027 0 0 J 24 Y* 11 2093 1902 30* *W90 1790 
O270C-K - 3 3* 42 1002 *00 -112 M92 390 
027 OOL -20 - 1 1* 322 -770 -190 39* -010 
027 ©OB -0 -12 2 -190 -330 -101 - 0 * -«09 



Table A.7 (continued) 

0Bt-Or-PiAB8 FOBCX LCADIBC. FBI, CI IOBZLB (600 LB) 

B1CB0-S1BIIB STRESSES F B I ! STBESSBS 

BOSBttB AA6B1 61612 6BGI3 TBBBS L0B6 SBEAB SIGH I SIGH! 

127 0B-A - 2 7 -360 67 -6410 -2726 -S684 1407 -10543 
I270B-B 23 -389 17 -8194 -1769 -5412 1312 -11275 
1270B-C 29 -404 -27 -9494 -1983 -5026 536 -12013 
127CI-D 40 -395 -138 -11748 -2310 -3426 -1193 -12861 
X270B-B J5 -395 -109 -11104 -2293 -3816 -870 -12527 
127 OB-F 0 -448 -322 -16919 -5089 -1689 -4853 -17156 
X27CB-G - 1 0 7 -266 -354 -13954 -7384 903 -7262 -14076 
X270B-B -171 -139 -251 -8380 -7658 1494 -6482 -955C 
127 OB-J - 1 7 1 -59 - 1 7 1 -4879 -6604 1492 -4018 -7465 
127OB-K -127 -30 -95 -2598 -4593 864 -2276 -4915 
127 ©8-1 - 9 5 - 1 ^ -68 -1787 -3377 668 -1544 -3620 
127 01-S -Of, -24 - 5 0 -1561 -2425 353 -1435 -2551 

027 01-A -10V -190 311 2770 -2452 -6669 7321 -7002 
027 OB-B -179 -230 348 2782 -4520 -7704 7656 -9394 
O270B-C -204 -273 391 2812 -5288 -8653 8498 -10974 
02708*0 -273 -296 394 2445 -7469 -9199 7938 -12961 
027CB-B - 2 9 1 -317 406 2275 -8038 -9621 8034 -13798 
027 01-F -268 -184 394 4928 -7154 -7704 8677 -10903 
0270B-6 -253 -40 313 6279 -5714 -4715 7911 -7345 
027 08-1 -224 63 219 6439 -4802 -2069 6807 -5171 
027OB-J -194 86 89 4065 -4587 -39 4065 -4598 
O270B-B -162 60 20 1932 -4277 536 1978 -4323 
027 OB-L - 9 9 23 -15 283 -2871 499 360 -2948 
027 OB- • -47 - 3 - 6 -157 -1445 38 -156 -1446 
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Table A.7 (continued) 

our-oF-PLiiE rotci LCADIBC, PXI, cs BQZZIB (600 LBI 

BXCBC-SIBAIB STBBSS2S Pi l l STBBS5BS 

BOS BIT 8 6A6B1 88652 SA3I3 «ABS LOW 88B8I SX08X S I 5 1 I 
— — — * — — - — — — — « — — — — — — ——— ———— 

I - 0 - C - * - 6 - 3 8 115 -182 -187 181 -209 
X-22C-A 0 5 0 *07 20 70 186 - 1 9 
1-8 5C-A -6 28 20 1067 137 116 1061 123 
X-67C-A 20 3 1S3 3611 1669 -2136 8987 298 
1-90C-A 91 -155 800 5290 8328 -7803 12228 -2610 
X112C-A -356 -882 -893 -21029 -16977 189 -16971 -21038 
X135C-A - 6 9 -172 -98 -5859 -3633 -989 -3830 -6262 
I157C-A -2S -58 - 9 -1835 -1307 -688 -719 -2022 
X202C-A 38 18 66 1720 1539 -697 2332 927 
X225C-A 86 1C7 179 6182 8880 -963 6610 8013 
X287C-A «88 511 8 S3 20698 19539 770 21082 19155 
X292C-A - 1 -188 18 -2987 -899 -2156 863 -8309 
X315C-A 5 -12 -23 -779 -78 155 -82 -812 
1337C-A - 6 0 - 3 -69 -207 39 -59 -217 
X160C-L -6 -20 38 -132 -218 -860 287 -636 

0-22C-A -3 2 2 91 -77 7 91 -78 
0-8£C-A 2 39 5 968 360 886 1200 128 
0-6 7C- A - 6 69 11 1769 389 781 2118 8 
0-9 OC-A 16 -278 98 -3955 -699 -8905 2881 -7895 
0112C-A 858 55 72 2306 18322 -228 18327 2302 
0135C-A 103 -37 -87 -2825 2237 668 2328 -2912 
0157C-A 39 39 -88 -288 1086 1152 1751 -909 
0160C-A - 9 <8 -85 -6 -266 1188 1059 -1331 
0202C-& -412 87 -31 392 -1155 1081 915 -1678 
022 5C- A -117 77 31 2888 -2778 610 2558 -2888 
0247C-A -899 -23 -63 -1352 -15370 532 -1332 -15390 
02$2€-A - 1 1 -15 -77 -2003 -985 835 -885 -2863 
03I5C-A -3 3 -35 -703 -313 895 28 -1080 
033 7C-A 8 2 2 100 272 - 1 272 100 
0180C-L 5 85 -38 231 228 1062 1291 -833 
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T«bl« A.7 (continued) 

oof-or-»ufs rooct LOIOZM, M I , 09 t o u u IOOO i»> 
• ictc-suui sttissis ftzi smssts 

tosms 010 A1 01012 61613 ?11M 1096 SI&41 SZOlt S I 0 4 I 
———— • — — «*«*«•«« ——— — — — — (••"••••"̂  — — — — 

Z - 0 - » - * - 3 - 3 0 114 -60 - 1 5 2 202 -140 
X-221-1 - 9 2 -0$ -42 -1795 -3290 -39 -1794 -3291 
J-4*1-A 15 14 -12 20 466 350 663 -169 
X-670-1 23 153 132 6237 2567 205 6259 2545 
1-9 00-1 61 -136 424 6203 3694 -7429 12403 -2506 
J i t 21-A -3SS -411 -473 -19022 -16342 026 -16103 -192S6 
X13 50-4 - 9 5 -139 -130 -5820 -4595 -110 -4504 -5031 
11570-1 - 2 1 -53 - 9 -1359 -1041 -507 -592 -1000 
110 Of-A 6 -10 26 165 217 -593 704 -402 
12021-1 26 20 61 1753 1302 -550 2129 926 
X22 5 9 - 1 00 145 116 5650 4217 307 5756 4120 
124 71-A 352 4*4 414 10690 16102 545 10003 16060 
X2929-A - 1 5 •100 -152 -5699 -2164 502 -2070 -5V92 
13151-4 - 2 1 5 - 6 4 -623 157 »1 -660 
133 71-A - 9 0 0 -10 -204 - 1 -10 -214 

Q-2i*~k 2 2 5 160 135 -39 191 102 
0-4 5 1 - A - 9 20 23 940 6 -40 942 r J 
0-6 7 1 - 1 -17 -S3 28 - 4 0 2 -154 ! -1C76 187 -2211 
0-9 01-A 71 -277 141 -3070 1221 -5570 5042 -6699 
01121-1 190 48 466 11007 9037 -5572 15728 4396 
01351-1 79 -88 82 -226 2309 -2274 3645 -1561 
01571-A. 56 0 -23 -574 1522 304 1565 -618 
018 01-A - 1 5 37 -43 -132 -402 !063 770 -1384 
02021-k •66 14 - 6 235 -1907 270 269 -1941 
022 51-A -72 -74 79 188 -2091 -2045 1390 -3293 
02471-1 -194 -447 -46 -10613 -8995 -5343 -MOO -15208 
02921-1 53 -19 28 -524 1445 -1C2S 1881 -959 
03151-1 11 -14 -11 -574 161 -30 163 -576 
03371-1 7 0 3 51 96 -35 115 31 
O - O - f - l 0 6 - 3 59 14 112 151 -78 
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Table A.8. Torsional accent loading, 24«c, on cylinder 

TOiSlOiii. 4UIII1 IC4DII8, i l C , 01 CUXIDIi (2O0O0 l l - l i | 

I X C I C - S 1 I 8 I I STOCSSKS P H I SflZSStS 
———— ————— — *« —•»———— ——————— ———— 

OCSiffTS 0A6X1 81012 SAO 13 T I M S 10 •€ S f l A I sxsix SX689 

X-O-C-A - 9 -39 6 -736 -%77 -509 7 -1219 
X - 0 - 4 - * 0 -82 3€ -129 -82 - H O C $65 -1138 
x-o-c-c - 3 -37 38 -83 •106 -938 • 5 1 -1020 
X-O-C-0 - 3 -3« 3« -2 88 -898 §58 -968 
X-O-C- i - 3 - 3 * J* 0 -80 -898 855 -983 
X -8 -C- f 3 -38 28 -132 82 -028 783 -873 
I -O-C-6 - 3 -28 31 59 -71 -708 783 -795 
X-O-C-M 0 - 3 ! 28 -85 -22 -779 738 -023 
X-O-C-J 0 -28 a ; •83 - 2 1 -705 668 -788 
I - 0 - C - * 0 -28 28 -3 -4 -703 739 -786 
X-O-C-i. 0 -31 31 - * -5 -818 812 •820 

C-O-C-Jt 6 •9 - • 8 - 1 177 1293 1388 -1207 
o-o-c-a 3 •9 - • 0 193 151 1101 1352 -1009 
o-o-c-c 0 S2 - • 0 281 88 1218 1392 -1086 
C-O-C-0 0 52 -80 259 08 1218 1393 -1050 
0 - 0 - C - I 3 8$ -83 131 133 1218 1350 - ; 0 8 6 
0-O-C-F - 3 «6 -83 75 -58 1179 1189 -1172 
O-O-C-6 3 83 -85 -58 75 1179 1191 -1171 
0-0-C-8 0 « ; •88 8 12 1293 1303 -1283 
0-O-C-J 3 ; i -88 70 118 1327 1818 -1235 
C-O-C-I 0 •8 - 5 1 -57 -9 1327 1298 -1359 
0 -0 -C- i . - 3 *8 - 5 1 71 -58 1803 1811 -1398 

t nBi j l j l i l J l l . i l—iHWWrrI "HI ' I I r^*^ MKmmMww"~r~y. - •«*• m i l l I M»iM 
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Table A.8 (continued) 

fOStJLftU I O I I H lOAftZM. MC. 01 C f l l i B I i (20000 U - M l 

axcic-sttoxs stitsns *txs STJESSBS 

K S m i 640S1 0 M I 2 SAO 13 T9AIS toss S U M SXSSI siesi 

l-O-S-0 0 -07 40 • 1 3 * - • 0 -1100 1070 -12O0 
i-o-s-c 0 - • 7 • 3 -OS -20 -1200 1153 -1207 
! - • - » - • 0 - • 7 • 3 -70 -20 -1200 1153 -1200 
. -o-s-i 0 -SO 90 - 7 1 -27 -1277 1229 -1320 
X«-0>f-f 0 - 0 9 52 01 10 -1350 1392 -1310 
1-0-9-0 0 - 5 5 55 -#. - # -1070 1007 - W 7 0 
I -O-O-i 0 -S t 52 - 1 3 1 -02 -1070 13S0 -1557 
I -9-S-J - 3 -53 51 120 -00 - H 7 9 1509 -1055 
I - 0 -0 -1 - 1 2 -S3 #7 323 -200 -1005 1001 -1002 
I -0-»-4*» - 3 - €2 199 3011 010 -3000 55S0 -1721 

0-0-B-* 5 SI -40 220 220 1213 1430 -900 
0^9-9-i 2 3f - 29 220 130 909 1093 -727 
0-0-9-C 0 35 - 3 0 117 25 no 931 -709 
O-0-9-9 3 32 -27 111 112 700 •91 -000 
0-0-9-1 - 3 29 -57 SO -70 701 733 -755 
0-0-9-F 0 29 -27 52 S 791 770 -713 
O-O-|*0 0 29 -30 -16 - 1 7 700 763 -796 
O-O-S-i 0 29 -27 M - 1 702 70* -721 
0-0-S-J 0 29 -30 -15 -13 700 707 -79« 
0-0-9-1 - 3 29 -29 - 6 -102 700 720 -035 
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Table A.8 (continued) 

TOaSIOUl MOIIIT 1009X16, IXC* 01 CflXSDII (20000 X l - l l ) 

IICIC-STIUI S?1BS*I3 P i l l SUESSBS 

fOSItf l 6 .611 61012 6*613 THIS LOW SOU I SX6IX SX6II 
— — — • — • * » ———— ——— ^ w w«» • * » • • * ———— w * « « ————— ———— 

I270C-A - 6 4 -600 610 -1640 -2021 -'.7302 15272 -193*1 
I 2 7 0 C - I -39 -630 S99 -020 -1021 -16406 15360 -17609 
I270C-C - 5 0 •596 521 -1601 -1909 -10009 13096 -16696 
I270C-0 - 6 7 -510 •02 -542 -2172 -13219 11007 -10601 
U70C-S - 3 2 -077 916 -1208 -1332 -11099 10509 -13209 
X270C-F - 0 0 -200 211 -506 -1379 -6007 5037 -7003 
X270C-I - 0 0 -17 -105 -230 342 135 -550 
X270C-J 3 77 - 7 * 51 97 201O 2000 -1900 
1270C-X 8 60 -63 -75 231 U3S 1720 -1560 
X270C-X, 0 30 -34 -11 164 912 993 -040 
I 2 7 0 C - I 3 31 -23 181 137 722 002 -564 

027 0C- A - 3 -492 444 -1050 -394 -12472 11755 -13199 
0270C-B 26 -412 301 -705 566 -10575 10525 -10664 
027CC-C 29 - 3 2 * 322 -85 636 -8605 8993 -8242 
0270C-0 29 -239 254 -144 821 -6826 7181 -€505 
0270C-I 32 -190 217 540 1112 -5421 6254 -4602 
0270C-F 26 -23 60 795 1015 -1103 2013 -203 
027€C-6 20 *6 - 1 1 738 027 760 1544 21 
0270C-I 12 09 -28 433 478 1027 1483 -572 
0270C-J 3 6 3 194 150 37 215 129 
027 C O * 0 -31 3« 60 25 -875 922 -829 
0270C-L - 8 -45 46 18 -244 -1216 1110 -1337 
0270C-I - 3 -43 49 135 -37 -1216 1269 -1170 

•V1UA-' #*ufr&**\*>-~s ?&*m&*^-**'*#VM**^l*>lw*--MVT*mma['<*** l.t^f*j..:.,*•mrsiit^'^H' i'T*^s*rttrMJJ&^itoittom)m*raiWt9»ttt,0tbMJKIM4 ^mmmmmmwmm 
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Table A.8 (continued) 

TOBSIQIAi. B0BZB1 101DIBG, HXC, 0 1 CYLI3DIB (20000 IP -LB) 

B I C B C - S l E i l l STBESSES PBII STBZSSES 

BOSIITS 6 AC El G1CE2 61613 TBi lS LOIG SHE&B SIGHI SIGHI 

127 CI-A 128 - 3 8 9 610 4722 5260 - 1 3 3 1 3 18307 - 8 3 2 5 
I 2 7 0 I - B 187 - 3 7 7 569 4021 6804 - 1 2 6 1 3 18102 - 7 2 7 7 
I270B-C 128 - 3 6 9 581 4524 5203 - 1 2 6 5 € 17524 - 7 7 9 7 
Z 2 7 6 B - 0 * * 154 - 2 9 3 266 - 7 6 2 4404 -7435 9692 - 6 0 5 0 
127 01 -B 143 - 2 4 3 514 5795 6021 - 1 0 0 8 3 15992 - 4 1 7 6 
I 2 7 0 B - * 9 - 7 3 282 4574 1640 - 4 7 3 3 8062 - 1 8 4 8 
1 2 7 0 1 - 6 21 2C0 - 3 4303 1911 2699 6059 155 
I 2 7 C 1 - H - 2 6 323 - 1 4 7 3904 382 6258 8644 - 4 3 5 8 
127 0 1 - J - 8 5 141 - 1 3 2 290 - 2 4 6 4 3638 2803 - 4 9 7 6 
1 2 7 C I - I - 4 7 es - 6 2 636 -1215 1995 1909 - 2 4 8 9 
I 2 7 0 I - L - 4 1 41 - 1 0 6 - 1 3 7 1 -1642 1956 454 - 3 4 6 7 
Z 2 7 0 I - I - 5 0 - 9 - 8 2 - 1 9 4 2 - 2 0 7 7 976 - 1 0 2 9 - 2 9 9 0 

O270 I -A - 3 2 - 5 8 7 529 - 1 2 4 6 - 1 3 3 4 -1486C 13570 - 1 6 1 5 0 
O270 I -B - 6 4 - 6 8 5 620 - 1 3 3 9 - 2 3 1 3 -17389 15569 -19222 
C 2 7 0 I - C - 3 8 -774 747 - 5 4 * - 1297 - 2 0 2 6 1 19344 - 2 1 1 8 5 
0 2 7 0 8 - 5 - H 8 - 8 3 7 767 - 1 4 0 2 - 3 9 6 9 - 5 1 3 7 3 18726 - 2 4 0 9 7 
027CM-E - 9 8 - 8 8 6 796 - 1 8 6 6 - 3 5 0 7 -22409 19737 - 2 5 1 1 0 
O 2 7 0 I - F - 6 4 - 7 4 8 664 - 1 7 7 3 -2440 -18807 16703 - 2 0 9 1 6 
O270V-G - 4 1 - 5 0 1 371 - 2 8 1 4 - 2 0 6 3 - 1 1 6 0 7 917U - 1 4 0 5 2 
O270 I -B - 3 - 2 4 2 120 - 2 6 6 2 - e 9 4 -4825 3128 - 6 6 8 4 
027OB-J 14 - 2 0 - 4 0 - 1 3 4 8 26 269 77 - 1 3 9 9 
027QH-K 23 23 - 4 6 - 5 3 4 529 921 1061 - 1 0 6 6 
O270B-L 14 35 - 3 5 - 1 9 426 921 1151 -744 
O270B- I 3 6 0 121 121 77 198 44 
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Table A.8 (continued) 

TOISIL-MAL B0BEI1 LOADIIG, HXC, OB CTLIIOIS (20000 I I - I B ) 

BICBC-STBAIV STBrsSES P3II STRESSES 

BOS£TT£ GAiEl CAGI2 GAGI3 THAIS LOIG SHEAS SIGBX SIGHi 

I - 0 - C - * - 3 - 8 34 555 80 - 5 6 1 926 - 2 9 2 
1-22C-A 37 14 13 1779 1647 - 7 2 6 2443 984 
1-4 5C-A 32 155 235 8455 5283 - 1 0 6 8 8781 4957 
1-6 7C-A 501 5€4 736 28453 23565 -5 022 29181 22837 
1-9 OC-A 6 - 7 1 9 601 - 2 5 9 2 - 6 0 8 -17587 16015 - 1 9 2 1 5 
I112C-A - 4 6 4 -796 - 6 1 0 - 3 0 3 9 1 - 2 3 0 3 7 - 2 4 6 1 - 2 2 2 7 9 - 3 1 1 5 0 
I135C-A - 8 0 - 2 1 5 - 1 4 0 - 7 7 1 9 -4725 - 9 9 1 - 4 4 2 6 -eon 
I 157C-A - 3 7 - 6 3 - 1 2 - 1 6 0 0 -16C1 - 6 8 7 - 9 1 4 - 2 2 8 7 
I202C-A 49 23 69 1972 2061 - € 1 7 2635 •39b 
122 5 C - * I U 1 156 219 8140 5472 - 8 4 7 8386 5225 
I 2 4 7C-A 502 572 690 27185 23231 - 1 5 7 8 27738 22678 
1292C-A - 5 2 6 -766 - 6 5 9 -30727 - 2 4 9 9 5 - 1 4 2 4 - 2 4 6 6 1 - 3 1 0 6 1 
131 5C-A - 8 7 - 2 2 0 - 1 5 3 -8097 -5033 - 8 8 5 - 4 7 9 5 - 8 3 3 4 
I 337C-A - 4 3 - 6 7 - 1 5 - 1 7 3 3 - 1 8 2 3 -693 - 1 0 8 4 - 2 4 7 2 
I 1 8 0 C - L 2 - 2 3 20 - 6 9 43 - 5 7 7 567 - 5 9 2 

C-22C-A - 4 5 60 - 4 5 377 - 1 2 4 9 1404 1186 - 2 0 5 9 
0-45C-A - 1 3 4 162 0 3698 - 2 9 0 9 2153 4337 - 3 5 4 9 
0-6 7C-A - 5 7 2 36 - 2 5 867 - 1 6 8 9 0 617 904 - 1 6 9 2 8 
0-9OC-A - 1 4 - 5 1 0 449 - 1 3 3 8 -825 - 1 2 7 7 8 11699 - 1 3 8 6 2 
0112C-A 563 11 78 1336 17291 - 8 9 2 17341 1287 
0135C-A 123 - 3 9 - 1 4 2 - 4 1 2 3 2439 1374 2715 - 4 3 9 9 
0157C-A 53 50 - 4 8 - 3 1584 1300 2314 - 7 3 3 
0180C-A - 1 4 44 - 4 8 - 5 2 -438 1225 995 - 1 4 8 5 
O20 2C-A - 5 9 47 - 4 2 179 - 1 7 0 8 1189 753 - 2 2 8 2 
0225C-A - 1 4 0 131 17 3387 - 3 1 8 3 1519 3721 - 3 5 1 7 
024 7C-A - 5 6 4 56 - 6 6 410 -16794 1631 563 - 1 6 9 4 7 
0292C-A 637 31 - 5 2 - 1 1 5 1 18772 1100 18833 - 1 2 ' . 2 
0315C-A 126 - 2 6 - 1 4 8 - 3 9 7 2 2634 1632 3015 - 4 3 5 4 
033 7C- A 54 42 - 5 2 - 2 6 2 1529 1251 2172 - 9 0 5 
0180C-L 2 51 -46 108 105 1289 1396 - 1 1 8 3 

1 

' * 

: & ;A«*c#ffw j>'' J I-'- %iA^*f-iO»^-t^f.,-*'>-yp^M'.'' *.*-,.< wvxwwm'tWH'.-ymwwaewtmiir ;::'•^*>WilffattgWttfti*« rm mmmm^ 
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Table A.8 (continued) 

208 CIO HAL H0HEN1 LOADING, HXC, OM CYLIHDEB (20000 IN-LB) 

HICBC-S1BAIN STBESSES PBIM S1RESSES 

EOSETTc GAG£l GAGE2 GAGE3 TSAaS LOHG SHFAB SIGMX SIGHM 

I -Q-M-* -6 -12 9 -61 -194 -269 150 -404 
1-221-A -129 -56 - 12 -1338 -4274 -587 -1225 -4387 
1-458-A 125 173 129 6507 5707 588 6818 5396 
I-67B-A 4 29 7 14 893 34849 23324 -2384 35323 22851 
1-9CM-A 108 -7C9 588 -2778 2416 -17270 17284 -17645 
I1I2H-A -459 -€56 -776 -30963 -23051 1606 -22738 -31277 
I135M-A -127 -147 -159 -6589 -5777 157 -5748 -6619 
I151M-A - 2 7 -56 -3 -1272 -1182 -703 -522 -1932 
I180 I -A 9 -27 47 431 389 -980 1391 -570 
I202 I -A 47 26 70 2063 2020 - 5 9 1 2633 1450 
1225«-A 125 171 136 6620 5724 464 6817 5528 
I247M-A 430 674 636 28304 21382 504 28340 21345 
I292M-A -404 -«25 -802 -30901 -21391 236C -20837 -31455 
I315M-A -119 -137 •145 -6070 -5399 117 -5380 -6089 
I337B-A -32 -12 -1443 -1400 -581 -840 -2003 

0-2im * - 66 20 6 640 -1798 192 655 -1813 
0-45M-A -115 - 6 1 115 1327 - 3 0 f : -2341 2342 <-4»T75 
0-6 711-A -27T -550 0 -11793 -11638 -7333 -4483 -19149 
C-9CB-A - > j -5€2 496 -1817 -2831 -14359 12020 - ' 6717 
0112*-A 287 34 642 14528 12962 -6102 21885 5605 
0135S-A 108 - *22 79 -1068 2906 -2688 4261 -2423 
01S7M-A 65 0 -23 -S>63 1774 303 1812 -622 
oiaor-i -20 36 -376 -725 1213 675 -1776 
02C21-A - 8 6 5 -12 -56 -2589 232 -34 -2610 
C225I-A -114 -66 99 858 -3166 -2195 1824 -4131 
0247N-A -287 -569 -15 -12497 -12367 -7382 -5050 -19814 
0292M-A 298 -55 576 11133 12270 - 8 4 0 * 20124 3279 
C»315i-A 87 -110 7* -842 2355 -2'.70 3698 -2185 
03.2'*-A 62 0 -23 -569 1679 301 1719 -609 
i - O - i - JL - * 2 b - 3 i -55 -273 785 629 -957 
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Table A.9. Out-of-plane moment loading, My,-... on cyl inder 

QUT-CF-VLkHE HOnERT LOADING, K?C. ON CYLINDER (60000 IN-IB) 

HICRC-STFAIN STRESSES PBIB STRESSES 

BOSITTE GA«E1 GAGE 2 GAGE3 TRANS LONG SBEAE SIGRZ SIGHN 

I -O -C-A 9 -m - 2 8 - 9 2 6 - 1 9 186 1 J - 9 6 4 
I - O - C - B 0 -m - 1 1 - 5 4 5 -157 -38 - 1 5 4 -54 9 
I - ^ - C - C - 8 - 1 1 - 1 1 - 4 7 7 -389 0 . 3 0 0 - 4 7 7 
I - O - C - D - 1 1 - 1 1 -8 - 4 1 0 - 4 3 3 - 3 8 - 3 8 8 - 4 7 5 
I - O - C - E - 1 1 - 5 -5 - 2 2 8 -399 0 - 2 2 8 - 3 9 9 
I - O - C ' F - 1 1 - 3 3 23 -324 - 7 5 38 - 3 3 9 
I - O - C - G - 3 6 6 261 2 0 261 2 
I - Q - C - H - 3 6 9 318 17 - 3 8 322 12 
I - O - C - J 0 6 17 496 153 - 1 4 8 551 98 
I - O - C - K 3 3 555 257 - 2 6 0 705 107 
I - Q - C - L 3 3 34 802 331 - 4 0 9 1039 95 

O-O-C-A - 8 - 8 - 4 3 - 1 1 1 0 -5ei 456 - 3 1 8 - 1 3 7 3 
O-O-C-B 0 3 - 3 7 - 7 4 1 -212 534 119 - 1 0 7 2 
0 - 0 - C - C 3 12 - 3 4 - 4 9 1 - 5 2 607 374 - 9 1 7 
0 - 0 - C - O 3 17 — 3*1 - 3 6 7 - 1 6 685 516 - 8 9 9 
0 - 0 - C - E 3 17 - 3 1 - 3 0 4 4 647 516 - 8 1 5 
0 - 0 - C - P - 3 23 - 3 1 - 1 7 3 - 1 3 0 722 571 - 8 7 4 
O-O-C-G - 8 17 - J 7 - 4 1 5 - 3 7 2 722 329 - 1 1 1 7 
O-O-C-B - 8 17 - 3 7 - 4 1 8 - 3 7 0 722 328 - 1 1 1 6 
O-O-C-J - 5 12 - 3 7 - 5 4 1 - 3 2 4 644 220 - 1 0 8 6 
O-O-C-K - 2 12 -no - 6 1 3 - 2 5 8 682 269 - 1 1 4 0 
0 -O-C-L - 3 3 - 3 7 - 7 3 8 -298 530 57 - 1 0 9 2 

'"" """""—•—'•"——" • r--irrnr - "mult mmwft JiWj 
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Table A.9 (continued) 

OUT-OF"PLAWE BOBIIT LOICIKG, HTC# OH CTLI8DEB (60000 IH-LB) 

BICBC-SIB1I8 SIBESSES PBIH STRESSES 

fiOSESXE 6&GE1 G*GI2 GA0J23 TR&HS IOIG SHEAF SIGH! SIGHH 

I-O-H-B 0 - 1 1 - 2 3 -746 -224 152 -183 -787 
I-Q-H-C - 8 - 8 - 2 0 -615 -431 156 -342 -703 
I-O-B-D - 1 1 - 8 - 1 7 -542 -501 119 - 401 -642 
I-O-N-E - 1 % - 5 - 1 4 -473 -562 79 -426 -608 
I - O - I - F - 1 1 -9 - 6 -297 -430 - 4 0 -286 -441 
I-O-H-G - 5 - 6 0 -111 -198 - 7 6 - 6 7 -242 
I-O-H-B - 3 - 9 0 -180 -131 -116 - 3 7 -274 
Z-O-S-J - 5 - 9 0 -178 -217 -117 - 7 9 -316 
I - O - i - 5 - 6 -P 3 -115 -202 -149 - 3 -313 
I-O-M-J. - 3 - 9 187 3926 1086 -2606 5474 -461 

O-O-H-A •y - 2 - 2 8 -677 -104 342 56 -836 
0-0-B-B \2 0 - 1 7 -371 245 229 320 -446 
0 -O- I -C 12 0 - 1 1 -256 288 156 329 -298 
0 -0 -8 -0 15 3 - 5 - 6 2 432 118 459 - 8 9 
0-0 - i - E 12 9 0 194 418 117 468 144 
O-O-M-F 6 9 6 330 288 40 354 265 
0-0-»-G 3 9 9 403 225 1 403 225 
O-O-l-H 1 9 10 420 152 - 4 420 152 
O-O-B-J - 3 6 6 279 7 0 279 7 
0 - 0 - i - K - 2 3 6 205 - 9 - 3 9 211 - 1 5 
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Table A.9 (continued) 

CI'Z-OF-PULME 8CBIBT LOIDIMG, BYC. 09 CTL7V0EB (60000 IR-13) 

HICBC-5TBAIS STRESSES PBIP SIBESSBS 

BOSEIT* 34GE1 G1GB2 GIGE3 TBMS LOBG SHEIB SIGHX SIGKN 

I27CC-A - 1 6 1 413 385 17700 470 371 17708 462 
I27CC-B -145 346 351 1543? 306 -74 15481 305 
I270C-C -125 312 293 13433 276 260 13438 271 
I270C-0 -108 296 270 12560 514 335 12569 505 
I270C-B - 8 8 266 254 11518 816 152 11520 814 
127CC-? - 2 8 208 186 8688 1766 304 8702 1752 
I270C-B 23 168 157 7128 2832 152 7134 2827 
127CC-J 23 135 137 5953 2483 -35 5953 2482 
I27CC-K - 3 103 114 4776 1356 -152 4782 1349 
I270C-1 -34 52 55 2370 -304 -38 2371 -304 
I27CC-H - 4 0 0 6 181 -1135 -76 186 -1139 

O270C-A - 2 5 91 17 2417 -34 985 2763 -380 
027CC-B - 4 2 1C6 43 3312 -274 835 3497 -459 
O270C-C -59 117 66 4078 -557 682 4176 -655 
0270C-0 -74 123 86 4660 -808 491 4704 -851 
027CC-B - 8 8 134 ICO 5238 -1061 455 5270 -1093 
0270C-P -128 149 123 6105 -2008 341 6119 -2022 
O270C-G -139 143 123 5992 -2384 266 6000 -2392 
O270C-B -145 129 126 5746 -2630 39 5747 -2630 
O270C-J -117 114 97 4778 -20C4 227 4785 -2071 
O270C-K - 7 7 89 89 3978 -1109 - 1 3978 -1109 
O270C-L - 1 4 57 54 2471 324 36 7.472 323 
Q270C-B 26 23 12 733 1001 152 1070 665 

S W f i W U f W ' «WMW»/:-(W»*4il^«i*'fl*»v»i"»i*™ .>««»»-» '•-•"»''»<».'»'»MMm«iw»i»ai, li | in^vft ) < | | | li) ( , w ly 
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TaOle A.9 (continued) 

00T-OF-P1ABB BCB55f LOADIBG. BTC. OR CTL2BDEB (60000 IB-IB) 

BICBC-STBUB STBESSES PBIB STRESSES 

fiOSBXTB GAGS1 G&GB2 GtGB3 TR1HS LOBG SBEiB SIGBX SIGBB 
— — — - — — — — — - — ——— —-"• ————— ——— ————— 

127 OB-A 3 488 485 21380 6513 38 21380 6513 
X27CB-B 24 564 555 24563 8080 !16 24564 8079 
S270B-C 9 611 652 2775; 8591 -542 27746 8576 
I270B-D 56 646 573 26712 9688 972 26767 S633 
I27CB-B 91 6€0 713 30078 11750 -700 30105 11724 
I270B-F 3 777 819 35075 10608 - 5 5 0 35087 10596 
I270B-G 88 €04 589 26113 10482 196 26115 1C479 
127OB-H 100 415 327 16196 7859 1178 16359 7696 
X270B-J 132 185 209 8524 6531 -314 8573 6483 
I270B-K 106 124 127 5382 4793 -35 5384 4790 
I27CB-L 79 65 65 2758 3211 0 3211 2758 
I270H-B 53 38 35 »557 2055 39 2058 1554 

O270B-4 -8 113 33 3202 723 1068 3599 326 
O270B-8 -25 73 - 8 1454 -312 1071 1959 -817 
O270B-C - 5 1 38 -34 150 -1484 954 589 -1924 
O270B-O -80 -5 -63 -1403 -2813 766 -1067 -3149 
O270B-E -105 -42 -9? -2956 -4050 732 -2589 -4417 
027CB-F -112 -233 -270 -10926 -6624 498 -6567 -10982 
O270B-G -1? 313 -325 -13984 -4780 157 -4777 -13987 
O270B-B 72 -S99 -304 -13335 -1830 75 -1830 -13336 
027CB-J 142 -181 -187 -8255 1771 78 1772 -8258 
027OB-K 127 -115 -98 -4811 2374 -231 2381 -4819 
027 OB-J. 75 -46 -29 -1718 1747 -230 1762 -1733 
027CB-B 38 3 3 100 1168 1 1168 100 
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Table A.9 (continued) 

oui-of-?UB£ flceitr I O U I I G . s i c . oa CYLIBDEB <60000 IB-LBI 

BTCSC-37BAIB SI BESSES P8I5 S3BESSBS 

BOSEZTE 646X1 6A6B2 6A6E3 TBABS L0I6 SBXAB SX6BX SX6BB 
• — - - — - ——•— •-- -— ——-— — — — — —~—— — — ————— 

I - 0 - C - * 17 -ao -17 -813 266 -38 268 -814 
1-22C-A 35 23 29 1108 1372 -72 1390 1090 
1-45C-A 69 46 120 3579 3143 -992 4377 2345 
1-6 7C-A 2 6 ' 218 152 7834 10347 076 1C622 7558 
I-90C-A 243 -415 -443 -19118 1568 382 1575 -19125 
I1I2C-A 2*6 172 218 9298 9883 -607 10089 8092 
X135C-A 63 115 61 3781 3033 722 4221 2594 
X157C-A 20 43 35 1690 1121 'J 14 1712 1099 
I202C-A 6 -31 -55 -1895 -383 311 -321 -1956 
1225C-A - 3 » -69 -121 -4143 -2271 693 -2043 -4372 
I2« K-A -297 -260 -164 -9429 -11735 -1539 -8659 -12505 
I292C-A -285 -127 -274 -8487 -11110 1962 -7439 -12158 
I315C-A - 4 9 -118 -75 -4189 -2719 -577 -2519 -4389 
I337C-A - 3 -55 -37 -2018 -683 -231 -644 -2057 
118 COL - 3 23 - 6 393 13 383 630 -224 

0-22C-A - 4 0 26 -34 -128 -1226 796 290 -1604 
C-45C-A - 9 2 20 36 1336 -2353 -223 1350 -2366 
0-6 7C-A -318 -251 64 -3749 -10656 -4200 -1765 -12640 
0-9 OC-A 56 -61 -39 -2260 1005 -298 1032 -2287 
01I2C-A -298 -237 11 -4629 -10336 -3307 -3115 -11851 
0135C-A - 7 5 53 25 1608 -1710 373 1847 -1749 
0157C-A - 2 8 -5 39 777 -596 -594 998 -817 
0180C-A - 2 -28 . t o n -163 -556 332 -789 
O202C-A 14 -SO •16 -1472 - 1 1 -446 115 -1597 
0225C-A 55 -34 -76 •2486 892 566 985 -2578 
0247C-A 351 205 -19 3701 11631 2996 12636 2696 
C292C-A 362 -11 242 4681 12253 -3377 13540 3394 
0315C-A 72 - f 8 -25 -2129 1511 -571 1598 -2217 
C337C-A 20 -20 •48 -1511 156 380 239 -1594 
0180C-L - 5 -31 17 -296 -250 -645 372 -918 
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'able A.9 (continued) 

OOT-OFvPLABE BOBBBT 10ADXMG, BIC, OB CTL1RDIB (60000 IH-LB) 

aiCtO-SlBilB STRESSES PBI9 STBISSBS 

B0SB1TB CiGBI GIGI2 «»SI3 TEAMS LOIG SBEAB SIGKI SIGBB 

X-Q-JI-* 17 -17 -29 -1022 218 153 237 -1040 
X-22B-A 79 53 50 2174 3036 39 3038 2172 
I-45B-A 66 103 112 4669 3371 -118 4679 3360 
1-6 71-A 154 242 236 10342 7709 7o 10344 7707 
X-90B-A 207 -442 -516 -21281 -183 981 -138 -21326 
i n 2a-A 168 230 239 10129 8087 -118 10135 8081 
XUSB-A 65 112 109 4800 3393 39 4801 3392 
X157B-A 24 21 30 1085 1040 -119 1184 941 
118 OB-A 3 -12 0 -253 17 -156 89 -324 
X202B-4 - 6 -56 -29 -1860 -727 -352 -626 -1960 
X225B-A - 5 3 -134 -58 -4172 -2830 -1010 -2288 -4714 
X247B-A -187 -259 -237 -10046 -8612 -699 -8328 -10330 
X292B-A - 1 6 3 -158 -233 -9300 -7690 465 -7565 -9425 
X315B-A - 5 8 -85 -122 -4486 -3097 505 -2933 -4650 
I3378-& - 1 5 -29 -55 -1845 -9»5 349 -870 -1970 

0-221-A ««3 6 3 255 -1211 39 2S6 -1212 
0-45B-A - 4 3 -92 •16 -949 -1568 -1843 610 -3127 
0-67B-A 15 -317 - ! 0 3 -9243 -2330 -2843 -1311 •10262 
O-90B-A 101 -«33 - 2 6 -2057 2427 -499 2482 -2112 
0112B-A - 1 1 -239 -338 -1265» -413S 1326 -3933 -12860 
0135B-A - 4 2 48 -99 -1071 -1595 1969 653 -3320 
0157B-A -37 14 14 671 -902 0 671 -902 
016 OB-A - 3 -25 6 -425 -206 -417 116 -746 
02Q2B-A 14 -25 -33 -1301 42 102 5C -1308 
0225H-A - 5 51 - 7 1 -424 -292 1628 1271 -1987 
024 711-A 0 324 11« 9624 2892 2602 10638 1879 
029 2 B-A 29 103 338 9660 3758 -il43 11020 2398 
Oi l SB-A 0 - 6 1 73 259 55 -1796 1970 -1626 
0337B-A 17 -39 - 22 -1363 104 -227 136 -1197 
0-0 - B - l - 3 -3 3 10 -74 -74 53 -118 
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Table A. 10. In-plane moment loading, M^-, on cylinder 

Ih-ilkUE, HCHEHT LCAIIRG, BZC. OH CUIIDEF ,'26000 I I -LSt 

S A C B C - S I B A I S STBESSES PBIB SWISSES 

BOS£IX£ GAG£1 GAGB2 GAGE3 TB&8S 1CBG SHEiF SXGflX SXGIIR 

I-O-C-A 138 76 70 3057 5047 75 5050 3054 
I-O-C-B 112 59 46 2219 4036 150 4049 2207 
I-O-C-C 67 45 36 1692 3119 113 3128 1683 
I-O-C-D 65 31 25 1159 2284 75 2289 1154 
I-O-C-B 48 28 20 995 1729 112 1745 978 
I-O-C-P 11 20 14 724 551 75 752 523 
I-O-C-G 0 25 17 921 272 112 939 253 
I-O-C-H 0 31 22 1160 346 112 1175 331 
I-O-C-J 3 33 28 1343 485 74 1349 478 
I-O-C-K 3 31 25 1220 446 74 1227 439 
I-O-C-L 0 28 19 1038 308 112 1054 291 
O-Q-C-A -146 -17 -23 -717 -4561 76 -716 -4583 
0-O-C-B -108 -43 -37 -1637 -3745 -77 -1634 -3748 
0-0-C-C -77 -06 -40 -1798 -2851 -75 -1793 -2857 
0-0-C-D -57 -49 -46 -2007 -2315 -38 -2003 -2319 
0-9-C-E -40 -46 -43 -1901 -1770 -39 -1759 -1911 
0-0-C-F -9 -37 -34 -1559 -725 -3e -723 -1561 
0-0-C-G 3 -29 -29 -1259 -2 93 C -293 -1259 
O-O-C-d 0 -29 -29 -1255 -379 1 -379 -1255 
0-0 -C- J -3 -28 -26 -1186 -442 -38 -440 -1188 
0-O-C-K 0 -28 -26 -1187 -357 -38 -355 -1189 
0-O-C-L 0 -23 -20 -937 -282 -37 -279 -939 
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Table A.10 (continued) 

I I - f l l B £ HOflBHT LCIDIIG. B£C. 01 CTLZIOEB (2*000 I i -LB) 

•XCBC-SIB1II STB8SS35 P H I STRESSES 

1 0 S £ I f £ GA6£1 61612 61613 TB1BS LOW SHElfi SI6HX SIGH! 

i-o-s-a** 0 52 49 2226 668 40 2227 667 
i-o-i-c 81 38 32 1438 2864 77 2868 1434 
1-0-1-0 61 23 20 883 2090 37 2091 881 
I-O-I-l 46 20 14 706 1600 76 1606 700 
l"0-l-f 11 9 9 365 543 1 543 36 5 
2~0-B-S 0 12 12 508 150 0 508 150 
I-O-B-H 3 1« 17 697 294 -38 700 290 
I-O-B-J 12 23 23 1012 651 0 1012 651 
I-O-»-K 17 29 26 1199 883 36 1203 879 
I-Q-B-i»* 29 35 -201 -3756 -248 3190 1639 -5642 

O-O-B-l -•13* -26 -26 -984 -4313 0 -984 -4313 
0-O-B-B -97 -34 -34 -1401 -3328 0 •1401 -3328 
O-O-i-C -70 -38 -35 -1538 -2576 -39 -1537 -2577 
0-0-i-D -47 -«M -36 -1695 -1920 -39 -1688 -1926 
O-O-i-fi -29 -HI -38 -1712 -1396 -39 -1391 -1717 
C-O-i-F 0 -32 -32 -1423 -434 C -434 - 1423 
O-O-i-G 14 --21 -24 -1056 114 0 114 -1056 
O-Q-l-H 8 -21 -21 -929 -29 2 -29 -929 
C-O-i-J 9 -24 -27 -1112 -76 39 -74 -1113 
0-0-1-1 10 -29 -28 -1306 38 0 38 -1306 
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Table A. 10 (continued) 

IU-eikUE flOHBMT ICADIIG, H2C, OR CTIIiDEE (24000 IB-IE) 

BICBC-S1B&II STBESSES PBIR STBISSES 

kOSETSZ blGEI G1GB2 6IGE3 TBIIS IOBG SHEAB SIGHX S16UB 

I 270C-A 92 - 4 18 - 4 2 1 - 1 8 5 4 7 - 2 8 0 8 37 - 2 8 0 6 - 1 8 5 4 7 
I27CC-B 92 -315 - 3 4 9 - 1 4 6 8 9 - 1 6 5 1 446 - 1 6 3 6 -14705 
I 2 7 0 C - C 81 - 2 4 3 - 2 5 9 - 1 1 1 2 0 -914 223 - 9 0 9 - 1 1 1 2 5 
I 2 7 0 C - D 78 -1S8 - 2 0 9 - 9 0 3 5 - 3 7 2 148 - 3 6 9 - 9 0 3 7 
I27CC-2 60 -154 - 1 6 8 - 7 1 4 9 -350 190 - 3 4 4 -7154 
I27CC-F 23 - 3 7 - 4 3 - 1 7 8 0 148 76 151 - 1 7 8 3 
I 2 7 0 C - H - 1 4 46 40 1896 140 76 1899 137 
1270C-J - 6 88 80 3698 937 113 3703 932 
I27CC-K 6 108 111 4818 1616 - 3 8 4819 1616 
I 2 7 0 C - L 20 145 137 6180 2452 114 6184 2448 
127CC-H 20 151 151 6619 2584 0 6619 2584 

Q27QC-* 182 131 91 4673 6862 530 6983 5531 
O270C-B 148 94 77 3586 5511 227 5537 3560 
O270C-C 119 65 45 2306 4274 265 4309 2271 
O270C-D 94 iH 37 1893 3381 229 3416 1859 
O270C-E 88 43 26 1401 M>61 228 3092 1371 
O270C-F 46 17 9 513 1521 114 1534 501 
027OC-G 9 20 20 867 516 0 867 516 
027CC-H - 1 4 31 37 1519 28 - 7 6 1523 24 
027OC-J - 5 7 68 66 3007 - 8 1 0 38 3007 - 8 1 0 
O270C-K - 8 6 83 88 3854 -1409 - 7 5 3855 - 1 4 1 0 
027CC-L - 1 1 7 ICO 100 4513 -2154 0 4513 - 2 1 5 4 
O270C-8 -S3? 105 108 4843 - 2 4 8 3 - 3 8 4843 - 2 4 8 4 

> » H M a < « I M * n r M H H —•^rfV'flmffHfTXMTtflt 
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Table A.10 (continued) 

IB-fL4BB B0B2BT LO.DIBG, BBC, 08 CILIBOBB (24000 IB-LB) 

BJCBC-STBUB STBESSES PUB SMESSES 

AOSJtTTB GAGB1 GIGB2 GIGB3 TBI 88 10BG SB BAB SIG8X SI6BB 

I270B-A -134 -564 -584 -25076 -11557 273 -11551 -25082 
I2708-B - U 4 -677 -686 -29791 -13847 117 -13646 -29792 
X270B-C -146 -678 -815 -32638 -14175 1826 -13996 -32817 
Z270B-D -193 -829 -745 -34381 -16100 -1128 -16031 -34450 
I270B-B -228 -664 -914 -38836 -18486 662 -18466 -38857 
32708-F - 5 6 -1052 -1061 -46378 -15595 118 -15594 -46378 
X2708-G - 5 6 -678 -796 -36727 -12699 -1100 -12649 -36777 
127 08-8 - 4 4 -651 -510 -25470 -8968 -1885 -8756 -25683 
127CM-J -171 -330 -365 -15098 •9658 471 -9617 -15138 
I270B-X -159 -251 - 2 5 1 -10836 -8026 0 •8026 -10836 
12708-L -136 -156 -159 -6781 -6102 39 -6100 -6784 
12708-8 -127 -57 - 8 8 -3941 -4984 -118 -3928 -4998 

027C8-A 261 118 89 4254 9118 384 9148 4223 
0270B-B 353 1!8 135 6046 12414 307 12429 6031 
027 08-C 437 2C7 167 7725 15419 537 15456 7688 
027 08-D 503 259 221 9990 18082 498 18113 9960 
02708-B 566 305 273 12069 20601 420 20622 12049 
02708-F 523 489 500 21152 22036 -154 22062 21127 
027CB-C 305 552 549 23853 16292 37 23853 16292 
02708-8 106 517 512 22493 9937 77 22494 9936 
02708-J • 5 8 340 354 15319 2863 -193 1S322 2861 
027 08-K - 8 7 239 23C 10408 525 116 10409 524 
02708-L - 8 4 132 109 54C5 -891 307 5420 -906 
02708-8 - 8 4 23 26 1lo2 -2164 -39 1162 -2165 

-tftfljgi'i ' «W*'*#.*****r» jit"-*!*"*•;'•••"> •• 
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Table A.10 (continued) 

IB-ELANE HOHEBT LOADING, BZC, ON CTLINDFB O 4 0 0 0 IB-LB) 

HZCBC-SIEAIB STBESSES P B I I STBESSES 

BOSEXIE GAGE1 GAGI2 GAGI3 TEARS LONG SHEAR SIGHX SIGHS 

I - Q - C - » 81 67 70 2934 3324 - 3 7 3327 2920 
1-22C-A 152 100 92 4045 5762 113 5769 403 il 
1-45C-A 180 114 163 5902 7178 - 6 4 8 7450 563 \ 
1 -6 7C-A 386 2C9 143 7310 13781 877 13897 7193 
1-90C-A 74 -415 - 4 2 6 - 1 8 5 7 3 -3341 152 - 3 3 3 9 - 1 8 5 7 4 
I 1 I 2 C - A 349 160 212 7790 12809 - 6 8 7 12902 7697 
I135C-A 166 160 120 5979 6771 534 7040 5710 
I157C-A 140 103 106 4435 5535 - 3 8 5536 4434 
120 2C- A 144 98 98 4153 5573 - 1 5573 4153 
1225C-A 202 139 176 6694 8068 - 5 0 0 8231 €531 
1247C-A 401 205 156 7487 14281 654 14344 7424 
1292C-A 404 167 231 8307 14616 - 8 4 6 14727 8196 
131 S O A 185 182 124 6522 7498 769 7921 6099 
I337C-A 150 95 104 4212 5766 - 1 1 5 5774 4203 
I 1 8 0 C - L - 4 12 12 511 42 1 511 42 

0-^2C-A - 1 6 8 -17 - 2 6 - 7 5 9 - 5 2 7 5 116 - 7 5 6 - 5 2 7 6 
0-45C-A - 2 2 3 - 3 1 17 - 6 3 -6711 - 6 3 2 - 4 - 6 7 7 0 
0-6 7C-A - 5 1 9 - 3 9 3 - 3 1 - 8 7 4 5 -18180 - 4 8 2 e - 6 7 1 2 - 2 0 2 1 3 
0-90C-A 215 100 123 4664 7836 - 2 9 7 7863 4636 
0112C-A - 4 6 6 - 3 6 5 - 6 7 -8986 -16662 -3974 -7299 - 1 8 3 4 9 
0135C-A - 1 9 5 02 - 2 2 640 -5663 854 754 - 5 7 7 7 
0157C-A - 1 7 0 - 8 - 6 - 1 2 3 - 5 1 4 0 - 3 7 - 1 2 2 - 5 1 4 1 
018CC-A - 1 3 7 - 1 7 - 8 • 4 0 4 -4221 - 1 1 2 - 4 0 1 - 4 2 2 4 
0202C-A - 1 5 3 - 1 1 - 3 - 1 4 2 -4646 - 1 1 2 - 1 4 0 - 4 6 4 9 
0225C-A - 2 3 4 - 4 3 28 - 6 2 - 7 0 2 4 - 9 4 6 64 - 7 1 5 1 
024 7C- A - 5 2 7 - 3 5 9 - 5 7 - 8 5 5 8 -18364 - 4 0 1 8 - 7 1 2 3 - 1 9 8 0 0 
0292C-A - 5 2 4 - 3 1 - 3 6 7 - 8 1 8 2 -18160 4473 - 6 4 7 1 - 1S872 
0315C-A - 2 1 6 26 - 3 4 44 - 6 4 8 0 797 140 - 6 5 7 6 
033 7C- A - 1 6 5 - 9 - 9 - 1 9 8 -5015 0 - 1 9 8 - 5 0 1 5 
oieoc-L 3 - 1 4 - 1 4 - 6 3 2 - 1 0 8 0 - 1 0 8 - 6 3 2 

^-« * *^«* *W«*M*WS« l«S«^ 
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Ta"̂ .* A. 10 (continued) 

IK-PUUE HOHEMT LCIDIMG, HZC, ON CTLIfiDEF (24000 IH-LE) 

HICBC-SIBAIi STBESSES PBIH STRESSES 

ROSETTE GAGE1 G&GE2 GAGE3 TBAHS I0MG SBEAB SIGN! SIGHN 

I - O - i - * 95 66 63 2749 3683 39 3684 2747 
I - 2 2 H - A - 1 7 1 - 4 1 6 - 5 9 0 - 5 3 0 5 - 6 2 8 - 5 0 7 - 5 3 8 7 
I -45M-A 162 148 221 7929 7248 - 9 8 3 8629 6548 
I -67M-A 195 242 398 13859 10001 - 2 0 8 4 14770 9091 
I-9QM-A 68 - 4 5 4 - 5 0 2 -21087 - 4 2 9 1 629 - 4 2 6 7 - 2 1 1 1 1 
I112H-A 201 375 245 13399 10040 1730 14131 S3 09 
I135M-A 171 233 156 8373 7647 1022 9095 6925 
I 1 5 7 H - A 139 1C9 60 3998 5361 393 5456 3893 
I18CN-A 148 80 89 3535 5487 - 1 1 8 5494 3528 
I202M-A 145 S7 115 4511 5692 - 2 3 6 5737 4465 
I 2 2 5 8 - A ; 5 2 169 230 8613 7133 - 6 1 6 8974 6772 
I 2 4 7M-A 201 239 356 12852 9892 - 1 5 5 4 13518 9226 
I292M-A 166 356 277 13723 9104 1049 13951 6877 
1315b-A 143 222 146 7918 6662 1010 8479 6100 
133 7 H- A 131 102 ?9 3829 5085 311 5158 3756 

0-22H-A - 1 3 8 - 9 2 20 -1439 - 4 5 6 5 - 1 4 9 7 -C40 - 5 1 8 4 
0-45H-A - 1 3 0 - 2 2 5 26 -4235 -5167 - 3 3 4 1 - 1 3 2 8 - 8 0 7 3 
0-67B-A - 1 2 1 - 5 0 4 - 1 7 9 -14884 - 8 1 0 0 - 4 3 3 8 - 5 9 8 6 - 1 6 9 9 9 
Q-90H-A 314 89 127 4395 10732 - 4 9 9 10771 4356 
O i l 2D-A - 1 2 2 -1S3 - 5 1 8 -15491 -8317 4318 -6290 - 1 7 5 1 8 
0 U 5 M - A - 1 2 2 40 - 2 3 6 - 4 1 8 1 - 4 9 2 5 3675 - 8 5 9 - 8246 
0157II-A - 1 3 1 31 - 6 5 - 6 0 9 - 4 1 1 0 1288 - 1 8 6 - 4 5 3 3 
O180N-A - 1 4 2 - 1 7 - 1 7 - 6 0 0 -4449 1 - 6 0 0 - 4 4 4 9 
O202B-A - 1 3 7 - 7 7 22 - 1 0 6 0 -4416 - 1 3 1 5 - 6 0 6 - 4 8 7 0 
02258-A - 1 2 0 - 2 2 2 43 -380a - 4 7 2 * - 3 5 2 3 - 7 1 6 - 7 8 2 2 
C24 7H-A - 1 2 8 - 5 2 0 - 2 0 8 -15859 -8599 - 4 1 6 7 - 6 7 0 3 - 1 7 7 5 6 
029 2M-A - 1 1 7 - 1 7 6 - 5 2 6 -15313 -8096 4660 - 5 8 1 1 - 1 7 5 9 8 
0315H-A - 1 0 1 34 - 2 1 9 -3970 -4230 3369 - 7 2 8 - 7 4 7 1 
G337M-A - 1 3 2 28 - 7 3 - 8 5 1 -4220 1350 - 3 7 7 - 4 6 9 4 
O-O-B-L 31 - 2 8 - 3 4 - 1 3 9 5 505 75 508 - 1 3 9 8 
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Table A.11. 

AXIAL FOfiCS LOiCING, 

MICRC-SIBA 

fiQSET2£ GAGE1 GIGE2 

I-O-C-A -110 -48 
I-O-C-B -85 -37 
I-O-C-C -62 -26 
I-O-C-D -42 -2C 
I-O-C-E -28 -1? 
I-O-C-F 0 -17 
I-O-C-G 2 -23 
I-O-C-H 2 -26 
I-O-C-J -3 -31 
I-O-C-K -3 -28 
I-O-C-L -3 -23 

0-0-C-A 111 23 
C-0-C-B 74 37 
0-O-C-C 48 •j"» 

0-O-C-D 28 31 
C-0-C-E 14 25 
0-O-C-F -9 20 
C-O-C-G -9 14 
o-o-c-a -9 11 
0-O-C-J -9 17 
0-O-C-K -9 17 
C-O-C-L -12 14 

bcial force loading, F. 

FXC, CN CILINDEB (8 
IN STBESSES 

GAGES TRANS LONG 

31 -1623 -3784 
23 -1220 -2905 
12 -746 -2089 
-9 -586 -1450 
-6 -472 -996 
~6 -510 -162 
12 -752 -156 
17 -944 -212 
20 -1110 -a.7 
17 -992 -401 
15 -816 -343 
28 998 3626 
34 1474 2655 
i t 1309 1835 
31 1335 1245 
31 1224 781 
20 872 -4 
14 620 -81 
14 561 -105 
17 742 -45 
14 689 -63 
11 568 -180 

on cylinder 

LE) 

PBIN STRESSES 

SHEAR SIGHX SIGH* 

-225 -1C00 -3807 
-186 -1200 -2925 
-187 -721 -2115 
-149 -561 -1475 
-150 -433 -1035 
-15C -106 -566 
-150 -121 -797 
-11C -196 -960 
-149 -396 -1141 
-149 -366 -1028 
-108 -324 -840 
-74 3629 996 
35 2657 1473 
155 1877 1267 
-2 1335 1245 

-78 '237 768 
0 872 -4 
0 620 -81 

-37 563 -107 
0 742 -45 

38 691 -65 
3e 570 -182 
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Table A. 11 (continutd) 

AXIAL FORCE LOACISG, FXC, OH CYLINDER (8000 LB) 

SICSC-SIBAIB STBESSES PBIB STRESSES 

BOS£11E GAGE1 G6GE2 GAGI3 TRANS LONG SHEAR SIGflX SIGHH 

I-Q-B-B** 0 -29 -30 -1296 -389 2 -389 -1296 
1-0-B-C -61 -18 -15 -649 -2039 -4C -647 -2040 
I-G-B-D -41 -9 -9 -357 -1337 -3 -357 -1337 
I-Q-B-E -30 -9 -6 -308 -979 -41 -306 -982 
I-0-8-F -6 -3 -6 -194 -240 40 -171 -2*? 
I-O-H-G 0 -6 -12 -393 -128 76 -108 -414 
I-G-B-H -3 -9 -15 -515 -251 78 -230 -537 
I-O-B-J -9 -12 -18 -641 -466 78 -437 -671 
I-O-B-K -12 -15 -17 -701 -569 32 -562 -70e 
I-O-B-L** -23 -18 166 3293 289 -2454 4668 -1086 
O-O-H-A 105 37 37 1498 3699 -1 3599 1498 
O-Q-B-fi 74 37 37 1532 2669 C 2669 1532 
0-0-B-C 50 38 35 1547 1951 39 1955 1543 
0-0- B-D 32 35 35 1500 1411 0 1500 1411 
Q-O-H-E 17 32 35 1453 958 -39 1456 955 
0-0-B-F 0 23 26 1087 319 -39 1089 317 
O-O-B-G -5 11 17 705 29 -39 707 2? 
C-O-B-H -3 H 14 570 75 -39 573 T.i 
0-0-B-J -3 14 14 637 97 C 637 97 
0-0-B-K -12 15 20 779 -126 -78 786 -1J3 
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Table A.11 (continued) 

AXIAL POBCE LOAEI8G. P I C , ON CYLI8DE8 (8000 LE) 

HICRC-51BAIN STRESSES PBIH STB2SSES 

EOoETIE SAGEl G16J2 GAGI3 TBAHS LOHG SHEAR SIGH* SIGHH 

1270C-A -132 4C9 342 16668 10*7 893 16719 997 
I27 0C-B -135 328 292 13780 95 483 13797 78 
I270C-C -126 278 226 11214 -419 705 11256 -462 
I270C-D - i t s 245 189 9674 -794 739 9726 -846 
I270C-E 115 211 162 8324 -939 €47 8369 -984 
I27CC-F - 8 0 128 80 4656 -1014 646 4729 -1087 
I27CC-H - 5 2 68 54 2743 -727 190 2754 -737 
1270C-J -49 48 51 2224 -800 - 4 1 2224 -801 
I27CC-K - 5 4 34 40 1680 -1131 -76 1682 -1133 
I27CC-L - 5 2 22 26 1171 -1201 -7C 1173 -1204 
I270C-B -49 20 28 1107 -1132 -114 1113 -1137 

Q27CC-A -114 54 -63 -80 -3448 1554 528 -4055 
027CC-B - 9 7 73 -40 838 -2666 1513 1401 -3229 
027CC-C -80 85 -12 1699 -1892 1288 2113 -2307 
027QC-D -66 94 8 2299 -1291 1142 2631 -1624 
O270C-S -63 96 25 2736 -1078 947 2959 -1300 
0270C-F -46 1C2 62 3671 -27S 532 3741 -349 
0270C-G -32 91 71 3594 126 266 3614 105 
027CC-H - 1 7 77 71 3266 458 74 3268 456 
0270C-J 0 68 57 2743 812 153 2755 800 
0270C-K 14 54 45 2170 1072 116 2182 1060 
O270C-L 22 40 34 1590 1150 76 1603 1,37 
O270C-B 14 40 37 1666 914 38 1668 912 

.,..»».^^,.,*.,.,,,.****.„ i,,4-jammn,>suw«,m*m*nvwn<fitmmmmiW&&*itf>wmfr 
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Table A.11 (continued) 

AXIAL FOBCE LOACIBG, fXC, OM CTLIHDEa (8CC0 LB) 

flICRC-STBAIH STRESSES PRIM STRESSES 

BO-EWJB G&GLl GSGE2 GAGE3 TBAHS LONG SHEAS SIGHX SIGHH 

I 2?JH-A 58 494 461 20923 8020 425 20937 8006 
127OH-B 64 573 5 4 J 24429 9863 390 24439 9852 
I270H-C 76 631 €51 28092 10699 - 2 7 5 28096 10695 
I 2 7 0 H - D 125 675 596 27786 12096 1C52 2763t> 12026 
I27CH-E 166 669 730 31012 14292 - 5 4 5 31030 14274 
I 2 7 0 H - F 47 £16 869 36986 12506 - # 0 7 37006 12485 
I 2 7 0H-G 59 645 648 28359 10270 - 3 9 28359 IC270 
127OH-a 44 465 409 19178 7073 747 19224 7027 
J27CH-J 129 241 289 11508 7337 - 6 2 6 11600 7244 
I 2 7 0H-K 115 165 194 8220 5908 - 1 1 8 8226 5902 
I 2 7 0 H - L 100 118 130 5323 4597 - 1 5 7 5356 4565 
I27CH-H 94 76 74 3192 3782 39 3784 3190 

O270H-A - 1 7 0 75 - 6 9 *»« ^ -4995 1915 934 - 5 6 1 4 
O270H-B - 2 3 9 40 - 1 0 9 - 1 2 5 2 -7536 1S93 - 6 7 3 - 8 \ 1 4 
O27 0H-C - 3 1 1 0 - 1 4 7 - 2 8 8 0 -10182 1954 - 2 3 9 0 - 1 0 6 7 2 
O270H-D - 3 6 8 - 4 3 - 1 8 7 - 4 6 5 1 -12439 1916 -4205 - 1 2 8 8 5 
0270H-E - 4 2 8 - 8 9 - 2 2 4 - 6 4 1 8 - 14780 1802 - 6 0 4 6 - 1 5 1 5 2 
027 OH-F - 4 3 1 - 2 8 2 - 3 9 4 - 1 4 3 8 2 -17258 1495 - 1 3 7 4 6 - 1 7 8 9 4 
O270H-G - 2 6 7 - 3 8 0 - 4 1 1 - 1 7 0 8 8 -13150 422 - 1 3 1 0 5 - 1 7 1 3 2 
027 ON-H - 1 0 6 -377 - 3 7 1 - 1 6 3 1 8 -8088 - 7 7 - 8 0 8 7 - 1 6 3 1 8 
027 OH-J 37 - 2 5 7 - 2 4 2 - 1 1 0 1 0 -2187 - 1 9 2 - 2 1 8 2 - 1 1 0 1 4 
027OH-K 60 - 1 7 9 - 1 5 0 - 7 3 0 1 -382 - 3 8 4 - 3 6 1 - 7 3 2 3 
O270H-L 57 - 9 8 - 7 2 - 3 8 1 0 578 - 3 4 6 606 - 3 8 3 7 
027CH-H 57 - 2 0 - 2 0 - 9 6 2 1433 - 1 1433 -962 
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Table A.11 (continued) 

AXXAL FOBCE LOAIIIG. FXC, OH CILWDEB (8C0O LB) 

HICBC-STBAIH STRESSES PRIf SlBESSES 

HOSET1E GAGE1 GI6E2 G?G£3 THAIS LOMG SHEAF SIGHX SIGHH 

I - 0 - C - » - 7 6 - 3 4 - 4 0 -1534 -2743 77 - 1 5 2 9 - 2 7 4 8 
1-2 2C-A - 1 3 2 - 7 2 - 6 3 - 2 8 2 7 - 4 8 0 9 -119 - 2 8 2 0 - 4 8 1 6 
1-4 5C-A - 1 4 6 - 8 0 - 1 2 3 - 4 3 1 4 -5684 573 - 4 1 0 6 - 5 8 9 2 
1-6 7C- A - 2 8 4 - 1 2 1 - 6 0 - 3 6 6 6 -9616 - 8 0 1 - 3 5 6 0 - 9 7 2 2 
1-9OC-A - 1 4 1 369 363 16247 659 76 16248 659 
I112C-A - 2 2 7 - 1 0 9 - 1 1 2 - 4 6 1 2 - 8 1 8 1 36 - 4 6 1 2 - 8 1 8 1 
I U 5 C - A - 1 0 6 -1C9 - 5 2 - 3 4 2 1 -4215 - 7 6 1 - 2 9 6 0 - 4 6 7 6 
I157C-A - 1 1 8 - 5 2 - 4 0 - 1 8 9 9 - 4 1 0 5 - 1 5 2 - 1 8 8 8 - 4 1 1 5 
120 i t - A -Mid. - 4 1 - 5 8 - 2 0 6 3 -3665 228 - 2 0 3 1 - 3 6 9 7 
I225C-A - 1 1 6 - 7 5 - 1 2 7 -4324 -4775 693 - 3 8 2 1 - 5 2 7 8 
124 7C- A - 2 9 5 - 1 7 1 - 1 4 5 - 6 6 1 3 - 10839 - 3 4 7 - 6 5 8 5 - 1 0 8 6 8 
129 2C- A - 2 8 1 - 4 7 - 1 2 5 - 3 4 5 7 - 9 4 5 5 1040 - 3 2 8 2 - 9 6 3 1 
I315C-A - 1 4 2 - 1 1 9 - 8 4 - 4 2 9 7 -5546 - 4 6 2 - 4 1 4 5 - 5 6 9 8 
1337C-A - 1 1 3 t 4 - 2 8 0 6 - 4 2 3 1 77 - 2 8 0 2 - 4 2 3 6 
118 OC-1, - 4 0 - 3 - 1 2 - 2 8 2 - 1 2 8 0 117 - 2 6 9 - 1 2 9 3 

0 -2 2C- A 136 17 39 1078 4418 - 2 9 9 4444 1052 
0-45C-A 187 39 0 641 5788 520 5840 589 
C-67C-A 4 1 0 357 33 8118 14725 4311 16853 5990 
0-9 0 C - * - 1 3 4 - 4 5 22 - 3 5 5 - 4 1 3 4 - 8 9 1 - 1 5 6 - 4 3 3 4 
0112C-A 3 0 9 290 11 6268 11160 3716 13162 4265 
C13SC-A 131 - 6 22 211 3986 - 3 7 2 4022 175 
0157C-A 136 58 28 1735 46 20 409 4667 1678 
O180C-A 111 55 58 2377 4050 - 3 8 4051 3376 
C202C-A 106 16 39 1092 3493 -297 3530 1056 
0225C-A 145 14 - 1 7 - 2 3 4 4274 419 4312 - 2 7 2 
0247C-A 398 264 8 5992 13745 3680 15213 4524 
0292C-A 3 93 40 347 8068 14205 - 4 0 9 7 16255 6018 
0315C-A 168 - 6 42 617 5214 - 6 4 4 5302 528 
033 7C-A 128 20 17 662 40 ?2 38 4032 661 
0180C-L - 4 6 3 8 291 -1289 - 7 6 294 - 1 2 9 2 
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Table A.11 (continued) 

AXIAL FORCE L0AEI1G. FXC. 08 CILISDEB (8C00 LB) 

BICFC-STBAI1 STBESSES PBIV STBESSES 

BOSETTfi GAGE1 GAGE2 GAGB3 TRiBS LOBG SBEAB SI1HI SIGHS 

I - 0 - B - * -90 -38 -35 -1501 -3142 -37 -1500 -3143 
I-22B-A 136 47 3 940 4433 589 4529 844 
I - 4 5B-A -119 -1C1 -177 -5975 -5358 1022 -4598 -6734 
I - 6 ' i - A -121 -145 -290 -9411 -6459 1929 -5506 -10364 
I-9CB-A -109 4C1 428 18333 2216 -353 18341 2209 
H U M - A -109 -248 -177 -9227 -6049 -944 -5790 -9486 
I U 5 B - A -104 -165 -77 -5214 -4670 -1180 -3731 -€153 
I157B-A -103 -65 - 6 -1451 -3540 -785 -1189 -3803 
I160B-A -127 -9 -33 -779 -4045 314 -749 -4075 
12021-A -89 -30 -74 -2185 -3319 588 -1936 -3569 
122 51 - A - 8 5 -114 -146 -5619 -4232 427 -4111 -5740 
I24 71-A -143 -222 -269 -10620 -7479 622 -7360 -10738 
129 21-A -88 -239 -140 -8241 -5105 -1321 -4623 -e724 
I315B-A - 9 6 -155 -91 -5288 -4480 -854 -3939 -5829 
13371-A -97 -67 - 50 -2468 -3636 -233 -2423 -3681 

0-22B-A 118 60 5 1759 4066 999 4438 1387 
0-451-A 115 193 - 6 3980 4644 2650 6983 1641 
0-67B-A 98 »G6 170 12549 6698 3150 13923 5324 
C-90K-A -217 - 4 i 20 -219 -6563 -807 -118 -6664 
0112B-A 40 148 364 11193 4549 -2881 12268 3473 
01351-A 99 -12 170 3381 3991 -2425 6130 1242 
0157B-A 116 23 62 1738 4010 -530 4128 1620 
C180B-A 113 5<» 62 2545 4164 - 3 6 4165 2544 
02021-A 111 54 9 1251 3690 600 3830 1111 
0225*-A 79 142 -34 2276 3060 2349 5050 286 
024 71-A 5* 4C1 162 12303 5305 3182 13534 4074 
0292B-A 85 162 406 12822 6392 -2993 14000 5214 
03151-A 78 -12 171 3415 3373 -2434 5828 960 
03378 A 101 -9 55 916 3298 -855 3574 640 
O-O-B-L -23 • » ' « T»ei -457 -76 762 -462 
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Table A.12. In-plane force loading, F y c , on cylinder 

Ili-EL&Mfc FORCE LCIDING, FTC, 09 CTLI9DEP. (1C00 LB) 

fllCBC-STBAIH STRESSES PBIB STBESSES 

IOSEITE GAGE1 GIGE2 GAGE3 TBAMS LONG SHEAR SIGHX SIGHS 

I-O-C-A 104 2S 12 768 3361 226 3380 749 
1-0-C-fi 73 14 15 558 2372 -2 2372 558 
1-0-C-C 48 9 o 332 1547 -1 1547 332 
I-O-C-u 31 6 6 233 1010 -1 1010 233 
I-O-C-E 17 6 e 240 592 ** I 592 240 
1-0-C-F 0 9 s 391 129 391 129 
I-O-C-G 15 15 645 126 645 126 
1-0 -OH 3 20 20 868 351 -1 868 351 
1-0-C-J 14 22 2* 1031 733 -37 1036 728 
I-0-C-K 17 23 22 970 805 0 970 805 
1-0-C-L 26 23 20 906 1037 34 1045 697 
O-0-c-A -103 -37 -46 -1706 -3594 «14 -1699 -3601 
O-O -C-B -66 -49 -43 -1935 -2550 -76 -1925 -2559 
o-o-c-c -43 -«3 -37 -1709 -1797 -76 -1665 -184 i 
o-o-c-o -29 -37 -37 -1599 -1336 0 -1336 -1599 
C-0-C-E -11 -31 -31 -1367 -753 C -753 -1367 
O-Q-C-f 6 -17 -20 -822 -75 38 -73 -823 
O-0-C-G 9 -14 -11 -574 85 -38 87 -576 
0-0-C-H 3 -17 -17 -756 -141 0 -HI -756 
o-o-c-j 9 -20 -17 -822 9 -36 11 -824 
O-O-C-K 14 -20 -2C -891 159 0 1«.9 -891 
O-O-C-L 28 -11 -11 -531 694 0 6J4 -531 
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Table A.12 (continued) 

IB-SIABE FOBCE LCIDIIG. FTC, OB CUIBDEB (1000 IB) 

BICBC-STBAIB STfiESSES PBIB STBESSES 

fiOSEUE GAGE1 GBGB2 GBGE3 TUBS LOBG SHE&B SXGBX SIGBB 

I-G-B-B** 0 12 12 510 153 u 5iO 153 
X-O-B-C 46 6 0 77 1416 77 1421 72 
I-O-B-D 29 0 -3 -«»t> U42 39 844 -97 
X-O-B-E 15 -3 -3 -144 392 C 392 -144 
I-O-B-F -3 0 0 3 -86 0 3 -86 
I-O-B-G -6 3 3 134 -134 C 134 -134 
X-O-B-B 0 9 9 383 115 0 363 115 
X-O-B-J 6 12 15 560 360 -39 587 354 
X-O-B-B 9 18 20 832 521 -32 835 517 
X-O-B-L** 17 il -172 -3222 -443 2646 1158 -4823 
0-0-B-l -91 -«0 -42 -1703 -3233 38 -1702 -3234 
0-0 -B-B -59 -37 -40 -1612 -2267 38 -1609 -2269 
0-O-B-C -38 -35 -32 -1441 -1577 -39 -K31 -1587 
0-0-B-D -21 -32 -29 -1333 -1017 -39 -1012 -1337 
O-O-B-E -6 -23 -23 -1026 -486 0 -486 -1026 
O-O-B-F 6 -15 -18 -718 -43 39 -41 •720 
0-0-N-6 6 -9 -9 -397 52 0 52 -397 
o-o-B-a 3 -6 -9 -333 -18 40 -13 -337 
O-0-B-J 3 -12 -12 -522 -72 0 -72 -522 
C-O-B-S 9 -15 -18 -719 43 39 45 -721 

•- ̂ j J , * e f c ^ * * ^ * ^ * * * ^ * * * ^ * * * * ^ j M ' l > * '**'-"*~-
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Table A.12 (continued) 

IB-fLANE FOfiCE ICIOIBG. PIC, OB CILIBOEB (1000 LB) 

fllCBC-STRim STBESSES PBIV STBESSES 

BOSETIE G1GE1 GIGI2 CAGE3 THAIS LOiG SHIIB SIGHI SIGHM 

127 QC-A 73 - 3 3 2 - 3 7 6 -15633 - 2 5 0 1 594 - 2 4 7 4 - 1 5 6 5 9 
I 270C-B 73 -239 - 3 2 3 - 1 2 4 3 8 -1542 1115 - 1 4 2 9 - 1 2 5 5 1 
I270C-C 65 -175 - 2 5 1 - 9 4 3 9 - 8 9 6 1004 - 7 7 9 - 9 5 5 5 
I 2 7 0C-D 62 - 1 3 6 -2CS - 7 6 5 5 -447 969 - 3 1 9 - 7 7 8 3 
I 2 7 0 C - E 46 - 9 * - 1 7 4 - 5 9 4 3 - 4 1 4 1064 - 2 1 6 - 6 1 4 1 
I 2 7 0 C - F I t - 1 1 - 6 0 - •so 646 115 - 1 8 2 6 
I27CC-B - 2 0 34 37 1589 -122 - 3 8 1590 -123 
127CC-J - 1 1 51 83 2959 545 - 4 1 8 3029 475 
127 0C-B 0 74 103 3887 1166 - 3 8 0 3939 1114 
I27CC-L 26 114 120 5112 2304 - 7 6 5115 2302 
I27CC-H 31 126 128 5545 2605 •38 5546 2605 

027 0C-A 148 256 - 4 8 4400 5757 4055 9190 968 
027 OC-E 117 222 - 5 7 3497 4548 3714 7773 272 
027 OC-C 97 185 - 6 8 2456 3638 3373 6471 - 3 7 7 
0270C-D 82 165 - 6 3 2160 3122 3032 5711 - 4 2 9 
027OC-E 71 139 - 6 5 1547 2597 2728 4851 - 7 0 6 
0270C-P 48 74 - 4 0 699 1664 1520 2776 -413 
027CC-G 23 £7 - 1 4 915 959 950 1887 - 1 3 
0270C-H 0 54 17 1567 470 494 1757 280 
027 OC-J - 3 7 74 46 2673 - 3 1 0 380 2721 - 3 5 8 
027CC- I - 6 0 66 66 3388 - 7 8 0 26 C tune. - 7 9 7 
C270C-L - 9 7 88 74 3679 - 1 8 0 5 190 3683 - 1 8 ' 2 
O270C-B - 1 1 7 83 86 3826 - 2 3 6 0 - 3 8 3827 - 2 3 5 0 
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Table A.12 (continued) 

IB-PLANE FOBCE 1CIDISG, FTC, OB CTIIMOEB (1000 LB) 

HICBC-SIB&IB ST5ESSES PBIB STBESSUS 

BOS EM E GAGE1 GAGI2 GAGE3 TB1BS LOBG SBEIB SIGBX SIGHB 

127 OB-1 - l i a -456 -511 -21115 -9743 739 -9695 -21163 
I270B-B -134 -564 -587 -25141 -11566 311 -11559 -25149 
I270B-C -120 -581 -€89 -27783 -11921 1443 -11791 -27913 
12701-D - 1 5 5 -716 -625 -29291 -13424 -1207 -13333 -25382 
I27CB-E -184 -759 -753 -33043 -15426 -78 -15426 -33044 
127 OB-F - 5 3 -969 -e40 -39679 -13493 -1721 -13380 -3S791 
127 OB-G - 5 6 -€19 -608 -31290 -11064 -2816 -10680 -31675 
I270B-B - 3 5 -€11 -399 -22154 -7707 -2815 -7178 -22684 
127 OB-J -135 -591 -294 -12691 -766? 39 -7861 -12691 
127CM-K - 1 2 9 -220 -208 -9279 •6661 -156 -6652 -9289 
T27CB-I. -112 -132 -129 -5621 -5035 -39 -5033 -5624 
127 0 » - * - 106 -76 - 7 1 -3112 -4106 -78 -3106 -4112 

027 OV-4 209 267 -90 ?664 7377 4749 10619 422 
027CB-8 287 3C1 -52 5155 10148 4709 12981 2322 
027CB-C 347 336 - 4 1 6102 12244 5016 15054 3292 
027UB-D 419 379 23 8361 15076 4747 17533 5905 
O270B-E 466 4C7 74 10076 17052 4438 19209 7919 
027CB-F 428 497 342 17954 18215 2067 20156 16014 
0270B-G 244 4S7 451 20547 13477 611 20600 13425 
O270B-8 on 434 454 19406 6227 -267 19412 8221 
O270B-J - 5 2 259 337 13151 2388 -1036 13250 2289 
O270B-I -84 176 224 8945 176 -614 8988 133 
O270M-L - 7 2 92 106 4441 -831 -192 4448 -838 
027 OB-B - 7 5 14 26 964 -1960 -154 972 -1968 
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Table A.12 (continued) 

IH-PLABE FOBCE LOADIRG, FIC, OM CTIIBDEB (1000 LB) 

HICBC-S1BAIR STBESSES P3IR STBESSES 

BOSEZTE GAGB1 G1G12 GAGE3 TBAHS LOBG SHEAF SIGBI SIGBI 

I - 0 - C - * 82 9 26 666 2653 - 2 2 8 2678 641 
1-22C-A 106 54 54 2274 386C 0 3860 2274 
1-45C-A !15 69 146 4593 4813 - 1 0 3 0 5739 3667 
1-6 7C-A 326 229 24S 10148 12836 - 2 6 7 12862 10122 
1-90C-A 54 - 4 0 1 - 3 1 5 - 1 5 7 8 8 -3105 -1144 - 3 0 0 3 - : 5 8 9 1 
I112C-A 298 23 160 3700 10042 - 1 8 3 1 10533 3209 
I135C-A 166 129 140 5732 6701 - 1 5 3 6724 5708 
I 157C-A 126 123 123 5272 5361 0 S361 5272 
1202C-A 130 121 124 5253 5475 - 3 8 5482 5246 
122 5C-A 211 156 162 6751 8351 - 7 7 8355 6747 
1247C-A 364 156 38 3853 12074 1578 12366 3561 
1292C-A 329 240 234 10048 12893 77 12895 1C046 
I315C-A 121 147 75 4754 5066 962 5885 3935 
1337C-A 110 52 52 2165 3942 0 3942 2165 
I 1 8 0 C - L - 3 5 9 3 292 - 9 5 2 77 297 - 9 5 7 

0-22C-A - 1 0 6 - 9 - 4 0 - 9 5 0 - 3 4 5 1 418 - 8 8 2 - 3 5 1 9 
0-45C-A - 1 4 5 11 0 402 -4229 147 407 - 4 2 3 3 
0-£ 7C-A - 4 0 4 •254 44 - 4 1 5 2 -13368 -3972 - 2 6 7 7 - 1 4 8 4 3 
C-9GC-A 184 - € 4 267 4264 6792 - 4 4 1 7 10122 934 
0112C-A - 4 1 0 - 3 4 8 - 1 1 4 - 9 7 1 7 -15204 -3118 - 8 3 0 7 -16614 
01J5C-A - 1 8 4 47 - 3 9 382 -5405 1150 602 - 5 6 2 5 
C157C-A - ; 5 9 33 5 1027 - 4 4 5 9 371 1052 - 4 4 8 4 
O180C-A - 1 3 1 17 31 1180 -3577 -186 1188 - 3 5 8 5 
0202C-A - i 51 0 31 833 -4268 - 4 0 8 866 - 4 3 0 0 
0225C-A - 2 * 3 - 6 0 37 - 2 3 5 - 7 0 5 7 - 1 2 9 0 1 -73>Q2 
0247C-A - 4 6 6 - 3 6 1 - 1 0 5 - 9 7 0 4 -17491 -3410 - 8 4 2 2 -ie774 
0292C-A - 4 0 7 29 -244 ^4296 -13487 3637 - 3 0 3 1 - 1 4 7 5 2 
03 I5C-A - 1 4 2 17 0 540 - 4 0 9 5 226 551 - 4 1 0 6 
033 7C-A - 1 1 1 - 3 4 - 1 1 - 8 7 0 - 3 5 8 1 -303 - 8 3 7 -3614 
018CC-L - 2 3 -6 - 6 - 2 1 8 -742 0 - 2 1 8 - 7 4 2 
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Tabid A.12 (continued) 

IB-?LAB£ FORCE LOIDIBG. FTC, OM CILIBDER (1000 LB) 

BICBC-STEAIB STRESSES PBIB STRESSES 

BOSITTB GAGE1 GAGE2 GAGI3 TRIMS IOBG SBElfi SIGHI SIGBB 

I - 0 - B - * 90 14 14 536 2847 0 2847 536 
I - 2 2 S - A - 1 3 2 - 5 0 - 9 - 1 1 4 9 -4310 - 5 4 7 - 1 0 5 7 - 4 1 0 2 
I - 4 5 B - A 111 117 164 6074 5154 - 6 2 6 6 3 9 1 «837 
I - 6 7 B - A 188 317 373 14064 10129 - 7 4 1 15076 10018 
I--9CB-A 56 - 4 2 9 - 3 7 9 - 1 7 8 2 8 -3680 - 6 6 5 - 3 6 4 9 -17859 
I 1 1 2 * - A 159 294 100 8476 7302 2584 10539 5239 
X'iJ5B-A 164 206 1»7 7565 7203 783 8188 6580 
1 . 5 7 * - A 126 117 114 4959 5276 40 5281 4954 
I18CB-A 126 114 115 4893 5257 - 1 52S7 4893 
I 2 0 2 I - A 132 13? 123 5466 56C3 116 5669 5400 
1225 B-A 154 16 L: 221 8315 7108 - 7 3 6 8663 6760 
1247«-A 171 113 290 8677 7741 - 2 3 6 0 10615 5803 
I 2 9 2 B - A 157 305 331 13801 8841 - 3 4 8 13826 6817 
Z315B-A 96 165 110 5953 4658 735 6285 4326 
133 7*-A 96 64 35 2060 3488 387 3586 1962 

0 -22B-A - 1 0 1 - 5 8 - 9 - 1 3 5 0 -3431 - 6 5 2 - 1 1 6 2 - 3 6 1 9 
Q-45B-A - 9 8 - 1 4 4 34 - 2 3 0 2 - 3 6 3 2 - 2 3 7 9 - 4 9 7 - 5 4 3 7 
0 -6 7B-A - 4 9 - 4 1 2 - 1 0 1 -11216 - 4 8 3 7 - 4 * 4 3 •2797 - 1 3 2 5 5 
0-9OB-A 250 - 9 2 279 3833 8660 - 4 9 4 9 11752 740 
0112B-A - 1 6 2 - 2 0 1 - 4 3 8 - 1 3 8 6 7 - 9 0 1 8 3147 - 7 4 7 0 - 1 5 4 1 5 
0 U 5 B - A - 9 6 32 - 2 3 3 - 4 3 1 7 - 4 1 8 3 3524 - 7 2 6 - 7 7 7 4 
01S7B-A - 1 1 0 63 -6?. 134 -3275 1666 813 -3S54 
0 1 8 0 a-A - 1 3 9 15 7.1 926 - 3 8 8 5 - 7 9 929 - 3 8 8 6 
O202B-A - 1 2 7 - 7 6 50 - 4 4 3 -3955 - 1 6 8 2 233 - 4 6 3 0 
022 51-A - 1 1 0 - 2 3 0 35 -4174 -4563 -3524 - 8 3 9 - 7 8 9 8 
024 7 3-A - 1 6 5 -466 - 2 1 6 - 1 4 8 0 2 -9378 - 3 3 3 3 - 7 7 9 2 - 1 6 3 8 7 
0292B-A - 3 6 -SO - 4 1 4 -11052 -4405 4320 - 2 2 7 8 - 1 3 1 7 9 
C S I 5 I - A - 7 5 34 - 1 4 6 -2363 -2969 2397 - 2 5 0 - 5 0 8 2 
0337B-A - 1 0 1 - 5 - 5 2 - 1 1 5 3 -3367 627 - 9 8 7 - 3 5 3 2 
O - O - i - L 17 - 2 2 - 2 8 -1120 183 76 188 - 1 1 2 4 
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Ta'jle A. 13. Out-of-plane force loading, I , on cyl inder 

OUT-OF-PLAKZ POECf LCACIIG, ?ZC, 01 CTLIICEB P20C LB) 

HICBC-STEIIK STRESSES PP^I STRESSES 

BOSETTE GAGE1 GAGI2 G1GE3 TBilS LC3*? SEE IB SIGHX SIGBI 

I-O-C-A 3 -2C 8 -25ft 6 -375 273 -521 
I-G-C-B 3 - 2 3 25 53 98 -636 712 -561 
I-O-C-C 3 - 2 0 22 56 99 -562 639 -485 
I -3-C-D 0 - 2 3 22 - 5 -ft -599 595 -604 
I-O-C-fc 3 - 2 3 25 57 98 -637 714 -560 
I-O-C-P 3 - 2 3 22 - 8 79 -599 637 -565 
I-O-C-G 0 - 1 7 22 118 31 -52U 600 -452 
I-O-C-fl 3 - 1 9 23 66 110 -558 647 -470 
I -O-C-J 3 - 1 4 20 125 126 -446 571 -320 
I-O-C-K 3 -1ft 17 65 111 -408 497 -321 
I - O - C - i 3 - 1 7 17 6 93 -447 499 -39S 

C-Q-C-A 1 23 - 2 2 16 25 607 627 -587 
O-O-C-B - 2 21 - 1 7 88 - 3 7 499 529 -478 
0-O-C-C - 2 21 - I S 33 -53 529 520 -541 
C-O-C-D - 2 18 - 2 0 - 3 5 -76 407 442 -553 
O-O-C-E - 2 18 - 1 7 30 - 5 3 46C 451 -473 
O-0-C-F 1 16 - 1 9 -35 5 494 480 -509 
C-O-C-G 1 15 - 1 9 - 9 5 -9 457 407 -511 
0 -0 -c -a 1 15 - I S -100 - 2 456 407 -509 
0-O-C-J 3 20 - 2 0 - 3 84 531 573 -492 
O-O-C-K 3 17 - 2 0 - 66 66 493 497 -497 
0 - 0 - c - i 3 20 - 2 3 - 6 6 66 569 573 -573 
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Table A.13 (continued) 

OOT-OF-PLilS FOfiCI LCICIKG, FZC, 01 CTLIBDER (1200 LB) 

HICBC-StFAII STRESSES PRII SIBESSES 

fiOSKTS GAGE1 GAGI2 G1GE3 TPiNS IOK SHE&E SIGH! SIGH! 

I-O-M-B 0 -26 23 -83 -25 -655 602 -710 
i-o-i-c 2 -26 23 -80 ue -659 646 -678 
I-Q-J-D 0 -20 23 -19 -16 -622 605 -639 
1-0-1-8 -1 -24 23 -21 -22 -621 599 -€42 
I-O-l-F 3 -23 26 51 95 -656 730 -583 
I-O-l-G 0 -26 26 -11 -13 -69£ 686 -7C9 
1-0 -1-H 3 -29 26 -76 55 -735 727 -748 
I-O-M-J 0 -2*1 26 56 6 -662 693 -632 
I-O-f-I -3 -24 29 125 -58 -708 747 -681 
I-O-l-i 0 -24 -21 -971 -288 -40 -286 -973 
0-0-1-4 -3 23 -20 60 -72 566 566 -578 
0-0-1-B 0 17 -17 -6 -7 455 448 -461 
0-0-J-C -6 15 -15 1 -182 390 310 -491 
0-0-1-0 -3 12 -15 -69 -114 351 260 -443 
o-o-i-s -3 15 -15 -2 -92 390 346 -440 
C-0-1-F -3 12 -15 -67 -114 351 261 -442 
O-O-l-G 0 11 -15 -73 -30 351 300 -403 
O-O-i-B 0 11 -12 -18 -19 314 296 -333 
0-0-1-J 0 14 -18 -73 -26 430 381 -480 
0-O-H-I 0 12 -15 -67 -28 351 304 -400 
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Table A.13 (continued) 

001-OP-PLANE POBCE LCAEIBG, FZC, 0 1 CTLIICEE (1200 LB) 

B1CRC-S1BAIB STBESSES PBII SIBESSES 

BOSEITE GAG£: G1GE2 GAGE3 TBABS LCBG ShEAB SIGBX SIGBB 

127OC-A 81 -<»C8 76 - 1 1 7 8 4 -11C2 - 9 1 0 3 4111 - 1 6 9 9 7 
I27GC-B 90 - 5 3 3 101 - 9 6 4 6 -208 - 8 4 7 1 4770 - 1 4 6 2 4 
1270C-C 76 -4S1 101 - 8 6 5 5 -330 - 7 8 7 7 4416 - 1 3 4 0 1 
I 2 7 0 C - 2 62 - 4 3 2 103 - 7 2 9 0 - 3 4 0 - 7 132 4119 - 1 1 7 4 9 
I27CC-B 68 - 4 0 0 82 - 7 0 5 0 -74 - 6 424 3747 -1C871 
I27CC-P 22 - 2 5 1 37 - 4726 - 7 5 1 - 3 8 4 0 1582 - 7 0 7 0 
I270C-H - 3 -114 - 4 6 - 3 5 1 7 - 1 1 5 0 - 9 1 2 - 8 3 9 - 3 8 2 8 
127 OC-J - 9 - 7 5 - 6 3 ~ •? ** * * >• 

" J W * t - M 7 6 - 1 5 6 - 1 1 6 3 - 3 0 3 7 
I27CC-K - 6 - 6 3 - 4 3 - 2 3 2 3 -877 - 2 6 6 - 8 2 9 - 2 3 7 0 
I 270C-L 8 - 4 6 8 - 8 3 8 - 6 - 7 2 2 411 - 1 2 5 6 
127 OC-B 14 - 2 3 40 3&R 524 - 6 3 6 1277 -405 

027 OC-A 28 - 2 3 3 188 - 1 0 3 2 54& - 5 6 1 3 5424 - 5 9 1 1 
027CC-B 40 - 2 i t 139 - 1 6 0 7 713 •4664 4359 - 5 2 5 4 
057 0C-C 46 -162 65 - > 1 7 7 713 - 3 5 6 5 3115 - 4 5 7 8 
027 0C-D 46 - 1 5 4 46 - 2 4 2 7 638 - 2 6 5 5 2171 - 3 9 6 0 
O270C-E 54 - 1 3 1 14 - 2 b 2 i 835 - 1 9 3 4 1700 - 3 4 8 9 
O270C-P 66 - 6 6 - 8 0 - 3 2 7 1 968 19C 996 - 3 2 7 9 
0270C-G 71 - 2 9 - 1 2 0 - 3 3 4 0 1138 1217 1448 - 3 6 4 9 
0270C-H 68 - 1 4 - 1 2 6 - 3 1 4 9 1110 1483 1576 - 3 6 1 4 
027OC-J 54 - 2 0 - 9 4 - 2 5 6 8 856 98S 1121 - 2 8 3 3 
0270C-K 37 - 1 7 - 7 1 - 1 9 8 5 517 723 7 ! 1 - 2 1 7 9 
027CC-L 9 3 - 4 6 - 9 5 0 - 2 8 646 305 - 1 2 8 3 
O27 0C-B - 1 7 26 - 2 6 19 - 5 0 8 684 489 -978 

I*-* 

it; 
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Table A. 13 '^continued) 

OU?-0?-?UK£ FOSC? ICACING, FZC, Ct) CYLINDER (12GG LB) 

C I C R C - S m i N STRESSES PBIH STRESSES 

ROSfXXE GAGE1 GIGE2 GIGE3 TRAMS LONG SHEAB SIGHX SIGHS 

X27 0N-& 5'J - 5 0 6 0 - 1 1 1 8 1 - 1 7 0 0 -673«l 1794 -1H675 
127ON-B 64 - 5 4 9 - 7 0 - 1 3 6 9 1 -2189 - 6 3 8 3 652 -16532 
127 ON-C 44 - 5 6 7 - 1 2 9 -15346 -3298 - 5 8 4 2 - 9 3 1 - 1 7 7 1 3 
I 2 / 0 N - O 26 - 5 6 7 246 - 1 7 9 8 9 - 4 5 8 8 - 4 2 8 1 - 3 3 2 9 - 1 9 1 4 8 
I27CN-E - 3 - 5 5 8 - 2 0 5 -16769 -5129 -4710 - 3 4 6 2 -18436 
I 2 7 0 N - F - 9 - 5 5 7 - 3 8 6 -20724 - 6 4 8 0 - 2 2 7 9 - 6 1 2 4 - 2 1 0 8 0 
X270H-G - 3 8 -315 - 3 7 7 - 1 5 1 8 3 - 5 7 0 2 825 - 5 6 3 1 - 1 5 2 5 4 
127 CM-H - 6 2 - 1 3 6 - 2 8 3 - 9 1 3 0 - 4 5 9 2 1964 - 3 8 6 1 - 9 8 6 1 
I27CN-J - 1 2 4 - 6 2 - 2 0 0 - 5 6 2 9 -5402 1847 - 3 6 6 5 -7366 
I270N-K - 8 8 - 4 4 - 1 1 8 - 3 4 6 3 - 3 6 9 0 982 - 2 5 8 8 -H565 
I 2 7 C N - 1 - 7 1 - 2 6 - 9 7 - 2 6 4 2 -2913 943 - 1 8 2 5 -3730 
I 2 K N - N - 5 9 - 2 9 - 6 2 - 1 9 4 1 -2350 432 - 1 6 6 8 -2623 

027CS-A 20 - 2 7 9 224 - 1 2 3 0 23C -6702 6242 - 7 2 4 1 
O270K-B 34 -299 299 - 4 6 10(4 - 7 9 6 7 8469 - 7 5 0 1 
O270N-C 75 - 316 3?9 1302 2 f27 - 5 2 6 ? 11257 -7328 
O270N-O 63 - 3 2 2 417 2010 2U95 -9844 12100 -7594 
0270N-E 95 -319 UbC 2985 3735 - 1 0 3 8 2 13749 -7028 
027ON-F 100 - 1 5 5 517 7848 5369 - 8 9 6 4 15657 - 2 4 4 0 
O270N-G 26 - 3 411 8938 3453 - 5 5 1 7 12356 35 
0270B-H - 2 9 95 276 8178 1589 - 2 4 1 3 8967 800 
027 ON-J - 6 9 112 115 5076 - 5 5 6 - 3 9 5076 - 5 5 7 
027 CM- K - 6 4 €9 52 3165 -956 499 3225 -1016 
027ON-1 - 3 8 49 9 1303 - 7 3 8 538 1436 - 8 7 1 
027 ON-N - 2 0 6 3 206 - 5 4 9 38 208 - 5 5 1 
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Table A.13 (continued) 

OUT-OF-PLARE FOBCE LCAEIRG, FZC, OR CILIROEE (1200 LB) 

BICtiC-SIBAIH STBESSES PBIR STBESSES 

BCSETIE GAGE1 GAGE2 GAS53 TBAHS LORG SBEA5 SIGHX S.IG8R 

I - 0 - C - * 0 - 3 25 492 146 - 3 7 3 730 - 9 3 
1-22C-A 6 - 3 29 560 340 -42C 884 16 
1-4 5C-A 9 60 74 2948 1142 - 1 9 1 2968 1122 
1-67C-A 117 2C3 3C3 11007 6824 -1335 11397 6434 
1-90C-A - 1 0 9 •1€3 512 7795 - 9 2 5 - 9 0 0 3 13438 - 6 5 6 6 
I112C-A - 3 2 6 - 4 4 9 - 4 2 7 -18894 - 1 5 4 6 0 - 3 0 5 - 1 5 4 3 3 - 1 6 9 2 1 
I 1 3 5C-A - 4 3 - 1 8 0 - 1 0 6 - 6 2 4 5 -3162 - 9 9 2 - 2 8 7 0 - 6 b 3 6 
I157C-A - 1 7 - 66 - 2 3 - 1 9 3 2 - 1 0 9 5 - 5 7 2 - 8 0 4 - 2 2 2 2 
1202C-A 29 46 90 2952 1752 - 5 7 7 3184 1519 
1225C-A 81 136 199 7275 4609 - 8 4 7 7521 4363 
1247C-A 445 451 428 18809 18988 306 19219 16578 
129 2C- A - 7 2 - 2 4 0 - 1 5 0 - 8 4 9 0 - 4 7 1 4 - 1 1 9 3 - 4 3 6 8 - 8 8 3 6 
1315C-A 3 - 3 8 - 4 3 - 1 7 8 1 - 4 4 8 77 - 4 4 3 - 1 7 8 5 
1337C-A 0 - 2 0 9 - 2 5 4 - 7 6 - 3 8 5 230 - 5 6 0 
I 1 8 0 C - 1 0 - 2 9 20 - 1 9 0 - 5 7 - 6 5 4 534 - 7 8 1 

0 - 2 2C-A - 9 26 - 9 386 - 1 4 1 45€ 649 - 4 0 5 
0 -4 5C- A - 2 2 75 0 1683 -157 1006 2126 - 6 0 0 
S-67C-A - 1 2 5 134 - 1 9 2659 - 2 9 5 8 2043 3324 - 3 6 2 2 
0-9 OC-A - 8 -178 243 1427 186 - 5 6 1 0 6451 - 4 8 3 8 
0 1 I 2 C - A 399 112 11 2267 12648 135 = 12818 2097 
0135C-A 76 - 8 1 - 9 5 - 3 9 3 4 1065 186 1092 - 3 9 4 1 
0-57C-A 31 20 - 6 1 - 9 4 2 646 1078 1*90 - 1 4 8 7 
0 H OC- A - 1 6 50 - 4 2 213 - 4 3 1 1226 1159 - 1 3 7 7 
C202C-A - 5 3 62 . 3 1357 - 1 1 7 3 654 1619 - 1 4 3 4 
0225C-A - 1 1 4 74 74 3372 - 2 4 0 9 1 3372 - 2 4 0 9 
024 7C-A - 4 9 5 - 1 2 5 - 1 7 - 2 5 8 9 -15636 - 1 4 4 0 -24.32 - 1 5 7 9 3 
029 2C- A 74 17 - 1 5 9 - 3 2 1 1 1258 2351 2267 -42.20 
0315C-A 6 - 6 - 6 3 - ? 5 1 2 - 2 8 8 759 75 - 1 8 7 5 
033 7C-A 6 11 - 2 0 - 1 9 8 107 417 399 - 4 8 9 
C180C-:. 0 45 - 4 0 122 34 1137 1216 - 1 0 6 0 

itMMh* tf;**'*"^-**-* ..*,»<-.»>*•!.=••> ""-»-"># - : , n ! f,: • • - - . . . . . :, •«. . , . **«, M-. ....*,...,.., ̂ - t o ^ * * * * . * . ^ , * , . * ^ ^ iQ»»*W/#!J*J|^'fflMKflMI 
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Table A.13 (continued) 

OUT-OF-PLAHB FOEwJ LCAEIHG, FZC, 0 1 CTLIKOEE (1200 LB) 

a i C B C - S l F i l S STBESSES PBIH STRESSES 

B0SEII3 GAGBl SAGE2 GAGE3 TBIHS LONG SHEAB SIGRX SIGHN 

I - 0 - B - * 3 - 6 9 60 105 - 1 9 2 276 - 1 1 1 
I -22M-A - 1 1 8 - 5 3 - 2 9 - 1 6 8 1 -4041 - 3 1 4 - 1 6 4 0 -4082 
1-45M-A 39 56 12 1454 1620 590 2133 941 
I -671HA 151 269 2 *0 10357 7629 781 10565 7421 
I-9CM-A - 5 0 - 1 4 5 538 8691 1113 -9089 14749 -4945 
I 1 1 2 i - A - 3 1 0 - 3 € 7 - 4 9 0 -18927 -14977 1377 -14545 - 1 9 3 5 9 
I U 5 M - A - 8 0 -112 - 1 5 9 - 5 8 7 6 - 4 1 5 0 €30 - 3 9 4 5 - 6 0 8 1 
I157H-A - 1 5 - 4 1 - 2 6 - 1 4 7 1 - 8 8 1 - 1 9 8 - 8 2 0 - 1 5 3 1 
I18CN-A 15 3 33 770 676 - 3 9 2 1118 326 
I 2 0 i » - A 39 74 68 3085 2084 83 3092 2077 
I225M-A 105 1S3 114 6620 5141 1050 7165 4596 
I247M-A 330 467 438 19965 15882 660 20069 15778 
129 2 « - A - 9 6 -146 - 2 1 0 - 7 7 1 5 - 5 1 9 9 855 - 4 9 3 6 - 7 9 7 8 
I315V-A - 1 7 3 - 2 0 - 3 6 2 -632 310 - 1 5 8 -835 
I 3 3 7M-A 6 - 1 2 6 - 1 3 1 140 -233 274 - 2 6 5 

0-22M-A - 2 0 11 3 332 -510 115 347 -525 
C-45M-A - 2 3 11 49 1348 - 2 9 4 - 5 0 0 1488 -434 
0-6 7 B-A - 1 2 1 -1 *r 49 -1397 - 4 0 5 4 - 2 2 2 7 - 1 3 3 - 5 3 1 9 
O-SCM-A - 4 1 -;.cs 265 1366 -807 -6258 6631 - 6 0 7 2 
0112B-A 111 65 449 11171 6673 - 5 1 1 6 14510 3234 
0135B-A J7 -1C8 65 - 9 9 1 799 - 2 3 1 1 2332 -2574 
015 71-A tie - 1 4 - 2 5 - 1 0 0 1 1137 190 1154 - 1 0 1 8 
0180M-A - 1 8 42 - 3 2 244 - 4 5 5 988 942 - 1 1 5 3 
O202M-A - * 3 14 24 9w3 - 1 6 2 2 - 1 3 7 911 - 1 6 2 9 
U 225V-A - 4 9 -ee 1C2 413 - 1 3 4 1 -2499 2184 - 3 1 1 3 
0 2 4 / * - A - 1 3 4 - 4 8 1 - 8 8 - 1 2 3 6 1 - 7 7 2 7 - 5 2 2 7 - 4 3 2 6 - 1 5 7 6 2 
C292B-A 116 - 8 9 J 3 -907 3204 - 1 8 9 4 3944 - 1 6 4 7 
0315M-A 14 - 3 7 - 2 0 -1256 41 -225 79 -1294 
0337H-A 8 3 - 1 2 - 2 0 4 188 191 266 - 2 8 1 
0-O-M-L 0 14 - 1 7 - 6 3 - 2 2 411 369 -454 
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Table A.lU. Out-of-plane moment loading, M̂—, on nozzle 

Oat-Or-Pl l I I BOBIIT L01UBG, HXB, CB 90SZU 110000 IB-IB) B/B 

KCBC-S1H1I1 STB*SSIS Pi lB STBBSS2S 

BOSSTTB G1GI1 G1GI2 G1G13 IBAMS LOBS SBBIB SIGBX SIGH1 

I-0-C-* -6 -3 16 288 -84 -262 423 -22C 
I-O-C-B 4. -3 n 323 145 -2€9 54C -67 
I-C-C-C 4 -1 10 284 202 -153 440 45 
T-O-C-D 6 -3 ie 270 273 -259 530 13 
I-C-C-B € 16 287 275 -259 541 22 
I-O-C-f 4 °6 11 109 152 -229 361 -99 
I-C-C-G 1 -6 13 160 86 -262 387 -142 
1-iV-B 0 15 245 209 -163 391 63 
i- r-c-j 0 7 145 180 -Sd 262 63 
I-J/-C-K 2 -3 12 198 116 -157 358 -44 
I' C-C-I 4. 0 14 300 147 -154 432 15 
O-C-C-l 4. 7 7 301 143 2 301 143 
O-C-C-E -3 2 4 139 -54 -37 146 -61 
o-o-c-c -6 -3 4 30 -161 -55 70 -200 
0-C-C-D -5 -6 2 -71 -186 -1C1 -12 -244 
C-O-C-l -€ -6 4 -75 -151 -1C0 -17 -248 
O-C-C-P -3 -8 -1 -184 -143 -57 -64 -263 
O-O-C-G -1 -10 * 4 -189 -76 -164 40 -306 
O-C-C-B -1 -8 2 -131 -66 -129 35 -232 
C-O-C-J -1 -9 1 -166 -51 -128 5 -262 
O-C-C-K -2 -8 -3 -247 -121 -63 -95 -274 
O-O-C-1 -4 -8 -3 -242 -178 -65 -138 -282 

• '«8 

i 

' ">y<<><WW»IW^<Mw<*^*tf |H4*l^^ 
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Table A.14 (continued) 

0 0 I - O F - P I H I HOBIIT LOICIIG, HXI. 01 BOZZLE (10000 IB-IB) '4/B 

EICBC-SXB1IB STBESSES PBIB STBBSSES 

BOSBTII C1CI1 GAGI2 GIGI3 1BABS LOBG SBEIB SIGHX SIGB8 

I-C-I-D a -8 13 106 32 -267 358 -220 
I-C-8-C t -8 14 121 68 -256 391 -203 
I-O-B-S d. -9 11 51 61 -269 325 -213 
I-C-B-B 1 -11 9 -62 11 -2(6 243 -294 
1-0-B-t 4. -8 1 -28 44 -1S2 203 -187 
I-C-B-G -1 -8 4 -83 -52 -166 100 -235 
I-O-B-B -1 -10 4 -131 -66 -154 98 -295 
I-C-B-J -3 -8 4 -74 -126 -162 64 -264 
I-O-B-K -6 -9 2 -130 -2C8 -144 -19 -318 
I-C-l-L -7 -13 -71 -1834 -773 777 -363 -2245 
C-O-B-l -2 8 4 268 35 €3 284 19 
0-O-W-E -4 8 1 213 -57 55 243 -87 
O-C-B-C -6 4 -3 28 -167 59 70 -208 
0-O-B-D -6 4 -6 -23 -182 130 42 -258 
O-C-B-B -6 4 -6 -2C -173 131 51 -250 
0-O-W-F -2 4 -€ -30 -112 130 65 -207 
O-C-B-G -1 4 - e -96 -63 1*2 84 -242 
0-O-B-H -4 4 - s -117 -158 170 33 -308 
O-C-B-J — i 6 22 622 88 -2C2 69C 21 
0-O-B-K -«i 7 -S -17 -116 156 136 -270 
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Table A.14 (continued) 

OOT-OF-PHII HOHIIT LOAEIHG, 3 Z I , CI IOZZIE (10000 I I - I B ) 1/fi 

EICBO-SIB1II STBESSES PBII STBESSES 

BOSETTI €1€I1 G1€I2 G1SI3 l i A I S LOIG SHEJR SIG8X SIGfll 

I270C-1 -82 -153 -82 -5068 -3976 -950 -3427 -5618 
I270C-B -11€ -180 -87 -5747 -5216 -1246 -4207 -6755 
I270C-C -178 -155 -65 -4743 -6759 -1148 -4223 -7279 
I270C-D •195 -134 -57 -3971 -7040 -1020 -3663 -7349 
I 2 7 0 C - I -204 -121 -52 -2585 -7204 -912 -3368 -7421 
I 2 7 0 C - ! -217 -52 -27 -1509 -6952 -327 -1490 -6972 
I270C-B -".62 26 S 957 -4563 228 967 -4592 
I270C-J -75 54 31 1943 -1654 314 1970 -1681 
I270C-K -23 53 3€ 1986 -89 229 2011 -114 
I270C-1 14 28 24 1126 745 65 1137 734 
I?70C-H 7 - 1 - 1 -43 ie3 0 183 - 4 3 

0270C-A -18 €2 15C 4674 €53 -1168 5003 524 
0270C-B 35 76 152 4988 2543 -1013 5353 2178 
0270C-C 72 87 152 5174 3702 -876 5582 3294 
0270C-D 96 94 142 5072 4391 -636 5«53 4010 
0270C-1 1 1 - 153 145 5326 4971 -552 57i9 4568 
O270C-F 14i nS 14G 5495 6122 -250 6236 5381 
0270C-6 137 120 116 5083 5637 34 5639 5081 
O270C-H 1C6 103 106 4533 4604 -69 4646 4491 
O270C-J 00 81 75 3478 2243 36 3479 2242 
O270C-K - 6 50 57 2374 541 -52 2379 537 
C270C-I -35 11 1€ 661 -856 -57 687 -862 
O270C-H -11 -6 - 1 •13* -377 -64 -119 -393 
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Table A.14 (continued) 

0Q1-OP-PIEIE BOBEH I C l t l S G , BIB, CB IOZZLE (10000 IB-LB) R/B 

BICB0-SIBEI4 STBBSSES Pf i l l 5T8ESSES 

H058TTE 616E1 G1GE2 GAGE3 mis ICIG .SB! IB SIGBI SIGBI 

12701-1 -81 -242 -164 -8840 -5095 -1037 -4827 -9108 
I270I-B -4? -274 -201 -10369 -*525 -973 -1368 -10527 
I270B-C -15 -265 -235 -11175 -3€15 •268 -3805 -11185 
I270B-B -13 -313 -2*5 -12233 -4053 -9C8 -3963 -12333 
I270B-1 -11 -328 -306 -13907 -4493 -2S3 -4483 -13916 
12701-f 11 -443 -436 -1S340 -5461 -1C0 -5460 -19341 
I270B-G -122 -377 -367 -16225 -8513 -131 -8511 -16227 
I270I-B -178 -262 -21C -10168 -8395 -665 -8162 -10*02 
•2701-J -153 -114 -125 -5160 -6148 157 -5122 -6186 
I370B-R -12* -62 -77 -2926 " -C592 196 -2904 -4615 
I2701-1 -89 -35 -33 -1389 -3096 -32 -1388 -3097 
I27CI-I -55 -25 -25 -1050 -1962 -1 -1C5C -1962 
O270H-4 -115 21 126 3351 -2459 -13S1 3667 -2775 
02701-JJ -189 6 128 3159 -4718 -1621 3479 -5039 
O270B-C -23C -11 123 2729 -6085 -1762 3076 -6432 
O270B-B -281 -15 115 2575 -7656 -1765 2876 -7969 
O270I-B - 1 5 116 2397 -8678 -1855 2700 -8980 
O270B-? -325 60 153 5048 -8235 -1234 5162 -8349 
O270B-G -289 118 18 7 7027 -6547 -913 7C88 -6608 
O270B-B -259 136 1€C 7219 -5602 -562 72%« -5628 
0270B-J -224 89 104 4491 -53e2 -156 4494 -5386 
0270H-K -195 50 36 2147 -5213 162 2151 -5216 
O270M-1 -12C 11 -3 313 -3508 154 323 -3518 
02701-1 -59 -3 -3 -80 -1803 -2 -80 -1803 
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Table A.14 (continued) 

0UT-0F-PLA1I HOflfBT IC1CIB6, HXB, OB BOZZLB (10000 IB-IB) B/B 

BICBC-SIB1I1 STBESSI. FBIB STBESSES 

BOSBTTE G16I1 61612 G1CI3 1BBBS LOie SBE1B SI6B1 SZ6BH 

I - C - C - * - 8 7 16 513 - 8 6 - 1 2 4 537 - 1 1 1 
I - 2 2 C - 4 - 1 8 - 9 - 1 5 - 5 On - 0 9 0 64 - 4 7 2 - 7 2 3 
I - 4 5 C - B - 3 7 - 3 9 . c c - 2 1 : 2 - 1 7 6 C 263 - 1 6 2 2 - 2 2 6 3 
I - 6 7 C - 1 - 1 7 2 -252 - ' 1 6 -7897 - 7 5 3 1 - 1 8 2 0 - 5 6 8 5 - 9 5 4 3 
I - 9 0 C - 1 97 92 175 5749 4637 - 1107 6432 3954 
I 1 1 2 C - 1 - 2 1 3 - 226 - 3 1 1 -11561 - 9 8 7 1 ' 1 1 1 - 9 3 0 4 - 1 2 1 2 8 
I 135C-B C - 8 6 -6C - 3 2 0 6 - 9 6 2 -3r .2 - 9 0 8 - 3 2 6 0 
I 1 5 7 C - 1 - 3 1 - 1 8 - 1 6 -705 - 1 1 2 9 - 3 2 - 7 0 2 - 1 1 3 1 
I202C-A 14 18 31 1071 727 - 1 7 2 1142 656 
I 2 2 5 C - 1 53 63 97 3472 2625 - 4 5 7 3675 2426 
I247C-A 278 342 227 12178 119*0 1532 13614 10544 
I252C-A 157 1C6 256 7741 8237 - 1 9 6 8 9993 5986 
I 3 1 5 C - I 41 66 46 24 €6 1941 262 2523 1823 
I 3 3 7 C - 1 9 21 17 825 5*»4 66 838 501 
I 1 8 0 C - L 2 7 - 1 3 - 1 3 4 5.1 266 242 - 3 2 3 

0 - 2 2 C - 1 13 - 4 ~ 4 - 1 4 4 J54 - 2 0 354 - 1 4 5 
0 -45C-B 45 - 1 5 -3C -1048 1050 154 1068 - 1 0 6 6 
C - . * 7 r - j 192 46 4 883 6023 553 6082 824 
0 - 9 0 C - 1 33 - 1 3 0 - 7 9 - * 6 2 9 - 1 9 5 - 6 6 0 - 2 8 8 - 4 7 3 6 
0112C-B 263 38 46 1611 8374 - 1 3 3 0376 1609 
0 1 3 5 C - 1 68 - 2 3 -3C -1235 1656 55 1659 - 1 2 3 9 
0157C-B 26 9 - € 41 790 154 838 - 7 
018CC- I - 3 4 4 183 - 4 6 - 3 183 - 4 6 
02Q2C-1 - 2 8 16 « 304 - 7 5 3 2*1 365 - 8 1 4 
0 2 2 5 C - * -8C 31 2£ 1374 - 1 9 8 1 41 1375 - 1 9 8 1 
Q247C-S - 3 3 6 - 4 0 -5C -1626 - 1 0 5 5 8 133 - 1 6 2 4 - 1 0 5 5 9 
0292C-B - 5 5 6 •28 - 6 4 -1739 - 8 2 1 1 469 - 1 7 0 3 - 8 2 4 3 
0315C-1 -6C 26 6 820 - 1 5 5 7 233 642 - 1 5 7 9 
0 3 3 7 C - * - 1 6 6 14 455 - 3 4 4 -S9 467 - 3 5 6 
C180C-L 1 2 - 6 - 1 4 7 - 5 129 7 1 - 2 2 4 



Ih8 I 

Table A.14 (continued) j 
i 

0 8 I - O I - F H B I BOBIBT LOICJ16, BIB, CB BOZZLB (10000 IB-LB) 8 /8 I 
I 

BICBC-STB1IB SIBBSSBS PBTl STeBSSES ! 

IOSBTTB 61CI1 6ACI2 6AC13 IBABS LOIG SBElfi S I68I SI6BB 

I - C - I - * - 8 * 16 457 -9e -159 500 -140 
I - 2 2 B - I -5C -30 -3C -1279 -1881 0 -1279 -1881 
I - 4 5 P - I - 5 2 -»o - *C -1934 -2129 -130 -1869 -2194 
I - 6 7 B - I -153 -128 -9€ -4758 -6016 -427 -4627 -6147 
I-90B-A 27 104 202 6692 2817 -1257 7086 2423 
I112B-B -219 -197 -214 -8795 -9205 226 -8693 -9307 
I 1 3 5 B - I -68 -75 -75 -2975 -33 -2969 -3165 
I157B-1 -26 -16 -S -511 -924 -e9 -495 -943 
I180B-1 • 3 13 - 4 210 -36 221 340 -166 
I2C2B-1 15 24 21 964 751 46 974 742 
Z225B-A 5C e7 61 3196 2460 356 3341 2316 
12*71 -1 216 537 5CC S382 9354 454 9862 8873 
I292B-B 144 110 122 4948 5795 -165 5826 4917 
I 3 1 5 B - * 36 51 56 2340 1850 -56 2358 1832 
I 3 3 7 B - I 8 13 21 746 469 -ICO 778 436 

Q-22B-1 S 11 -6 108 298 256 446 -42 
0 - 0 5 1 - * 4 40 -26 273 194 9C4 1138 -671 
0 -67S-1 33 137 21 3431 2023 155« 4433 1021 
O-90B-1 115 -113 -5C -3699 2351 -840 2*i65 -3814 
0112B-1 98 28 247 5936 4707 -29C8 8293 2349 
0135B-1 36 -40 6! 520 13C4 -14C3 2369 -545 
0 1 * 7 8 - 1 21 - 1 S 165 685 -159 715 134 
0180B-B - 1 4 6 219 32 - 5 8 223 28 
02C2B-B -26 - 1 4 98 -739 -€4 103 -744 
0225B-1 -28 -50 46 - 4 - 6 4 1 -13C3 946 -1791 
02B7B-1 -106 -272 -4C .A7«5 -5203 -3059 -2781 -9168 
G292B-1 -6C -23 -187 -4565 -3171 2164 -1576 -6160 
0315B-1 -11 28 -53 -528 -489 1061 572 -1589 
0337B-A -16 16 — 4 326 -377 246 404 -451; 
O-C-B- i - 3 14 -6 140 -63 2S2 348 -271 

immig*7'*!***"**"" 
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Table A. 15. in-plane moment loading, M™, on nozzle 

IB-PLAHI BCBIMI lOI t lHC, HIS, CH HOZZLE (150C0 IH-IL) R/B 

B1CB0-SIB1IH STBESSES PBIH STBESSES 

HO SETT! GAGE1 G1GE2 GAGI3 1BAHS LCRG SBEAB SIGB1 SIGBR 

I-O-C-A -<I2 — < -709 -7168 -526 -667 -7211 
I-O-C-B -154 -12 -1C -325 -4713 -24 -325 -4713 
I-C-C-C -88 3 C 277 -2561 -27 277 -2561 
I-O-C-D -44 10 V 4*>9 -1177 4 46? -1177 
I-C-C-B -15 11 13 535 -30 536 -287 
I-O-C-F 25 2 C 12 740 29 741 11 
I-C-C-G 24 -16 -1C -595 536 -69 540 -599 
I-O-C-H 6 •14 -m -623 -10 5 -10 -623 
i-c-c-a -1 -?1 -ii -478 182 1 -182 -478 
I-O-C-R ^ 

— 4 
-«> -11 -435 -195 32 -191 -439 

I-C-C-I -7 -6 -7 -290 -298 11 -.182 -305 
O-C-C-A 22€ 104 121 4685 8231 -221 8245 4671 
O-O-C-E 132 115 1d 1658 5353 147 5383 4b2<? 
0-C-C-C 71 91 83 3741 3240 1C9 376*J 3218 
0-O-C-D 35 83 €2 J591 2114 22 3591 2113 
O-C-C-B 12 61 55 2630 1151 * • <* 2630 1151 
O-O-C-f -14 30 32 1374 -6 -31 1375 -7 
O-C-C-G -5 12 15 599 39 -3? 601 37 
O-C-C-B 4 13 € 447 257 €9 469 234 
O-C-C-J e 14 c 518 294 €8 537 275 
0-O-C-R -3 8 11 418 32 -29 421 30 
O-C-C-I -9 6 € 323 -186 -32 325 -18P 
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Table A.15 (contiaued) 

X I - P L * ? ! "CHUT IC1E/1G, BZI, CR BOZZLE (150C0 IB-LB) B/B 

BTCBC-STB1IB SIBBSSIS PBIB STRESSES 

BOSBTIB S 1 6 I 1 GACI2 G i € l 3 1B11S LOIG SBIIB SICB1 SIGBB 

I-O-R-E** 0 -9 -13 -487 -146 45 -140 -493 
I-O-B-C -e« 3 11 387 -2365 -1C4 390 — 2593 
I-C-B-D -41 9 15 579 -1058 -61 583 -1062 
I-O-B-l -1C 9 12 478 -165 -44 481 -168 
I-C-R-F 35 1 3 66 1076 -26 1077 66 
I-O-B-6 4C -14 -13 -644 998 -7 998 -644 
I-C-B-H 3C -18 -18 -838 647 3 647 -838 
I-O-R-J 27 -21 -16 -887 549 -31 550 -888 
I-C-5-K 26 -22 -12 -778 598 -133 611 -790 
I-O-B-l 34 -9 U 132 1070 -331 1175 26 
0-O-B-A 204 112 11$ 4858 7582 -102 7566 4854 
O-C-II-B 126 99 105 4341 5152 -70 5158 4335 
0-O-B-C 14 89 84 3723 3328 66 3733 3317 
O-C-B-D 42 74 74 3195 2218 -2 3195 2218 
0-O-B-I 16 59 e; 2647 1333 -33 2648 1333 
0-C-i<-F -3 32 35 1476 360 -37 1477 359 
O-O-H-6 7 17 15 682 401 2e 685 398 
0-O-B-B 15 13 12 551 620 16 €23 5C7 
0-O-B-J 25 17 -45 -637 551 827 975 -1062 
O-C-B-K 21 18 16 725 849 32 657 717 
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Table A.15 (continued) 

IB-PL11E BCBIBT ICACIBC, BZI, CB BCZZ1B (150C0 I B - I t ) B/B 

BICBC-SffillB STBESSES F B I ! STBESSES 

BOSBT1I 61611 6 1 ( 1 2 61613 I*1BS L0B6 SBI18 SI6BI SIGHB 

I 2 7 0 C - 1 7 70 - 5 € 296 311 1677 1980 - 1 3 7 3 
I 2 7 0 C - B 1C 128 - 1 1 * 296 379 3216 3553 - 2 8 7 9 
I270C-C 12 151 - 1 3 4 353 475 38C3 4220 - 3 3 8 7 
I 270C-C 18 160 - 1 5 1 174 580 4153 4535 - 3 7 8 0 
I 270C-B 5 172 - 1 6 4 171 197 4474 4658 - 4 2 9 0 
I 2 7 0 C - I 7 151 - 1 5 6 - 1 1 9 177 4078 4110 - 4 0 5 2 
I270C-S 62 - 7 2 -218 - 1 1 9 17S5 1627 - 1 9 6 4 
I 2 7 0 C - J — 4. 3 -1C -148 - 1 1 6 174 42 - 3 0 7 
I270C-K - 2 - 9 11 50 - 3 5 - Z t 9 270 - 2 5 5 
I 2 7 0 C - 1 — 4. - 4 € 77 - 4 6 - 1 6 4 191 - 1 5 9 
I270C-B - 4 3 2 146 - 8 1 - 1 146 - 8 1 

O270C-1 - 1 7 422 - 4 3 C - 1 5 3 - 5 6 0 11354 10999 - 1 1 7 1 2 
C270C-B - 3 5 357 - 4 1 C - 2 4 9 - 1 1 2 9 1C752 10072 - 1 1 4 5 0 
O270C-C -3C 361 - 3 7 6 -282 - 9 7 8 9823 919S - 1 0 4 5 9 
O270C-D - 2 1 335 - 3 1 « 359 - 5 1 8 8711 8643 - 8 8 0 2 
O270C- I - 2 4 278 - 2 9 € - * 3 2 - 8 4 5 7674 7038 - 8 3 1 5 
O270C-? 2 151 - 1 6 5 - 3 2 3 - 4 0 4212 4033 - 4 3 9 5 
O270C-G 2 63 - 7 3 -210 - 2 1816 1714 - 1 9 2 5 
O270C-B 0> 

4. 12 - 1 « - 4 0 63 347 362 - 3 3 9 
O270C-J 2 - 1 7 1< 45 76 - 4 7 9 539 - 4 1 9 
C270C-K 1 - 1 1 17 143 61 - 3 7 8 482 - 2 7 6 
O270C- I - 1 0 102 14 - € 5 137 - 2 0 
O270C-S 4 3 ~ 121 152 1 152 121 
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Table A.15 (continued) 

IM-PL1P? HOBIIT IC1EI1G, B ? l , OH BCZZIE J150C0 I l - I B ) I / B 

•ICRO-SIBIIB STBESSBS PBII STBESSES 

10SETTI GACE1 61CE2 GAGI3 THIS L0I6 SBSifi SiGfll SIGBI 

12701-1 44 94 -2« 1245 1046 1729 2878 -587 
I270I-B 23 53 11 1370 1093 55? 1805 658 
I270B-C 20 5 5< 1386 1026 -731 1959 453 
I270I-D 3C -23 5C 549 1061 -973 1811 -201 
I270S-E 35 -75 137 1327 1439 -2832 4216 -1449 
I270I-P -27 -216 29€ 179* -270 -6827 7667 -6142 
I270I-G -17 -221 26€ 1017 -212 -64«5 6926 -6121 
I270IT-B 24 -189 12C -1426 305 -4059 3590 -4710 
I270B-J 4C -36 52 311 1284 -11€1 2075 -480 
I270S-K i8 -14 2C 105 561 -4€0 847 -181 
I270K-I 1C 6 18 514 464 - U l 652 326 
I270H-B 13 18 € 559 551 129 685 426 
02701-1 -13 510 -525 -325 -473 137S5 13396 -14194 
O270H-B -13 512 -535 -497 -546 13949 13428 -14471 
O270B-C** -35 500 -!67 -1420 -1466 14213 12770 -15657 
O270H-0 14 478 -511 -873 161 •53260 12915 -13626 
G270S-B 1 451 -473 -479 -108 ".23 C4 12012 -12599 
O270W-E C 237 -253 -334 -102 65:1 6314 -6750 
O270B-G 1C 60 -63 -66 266 1646 1754 -1554 
O270B-B 1C -43 47 70 335 -11S6 1406 -1001 
O270B-J 1C -107 10€ 18 298 -2857 3018 -2702 
O270H-K _e -55 9C -117 -186 -24c2 2311 -2613 
O270M-L — 3 -53 4? -90 -118 -1363 1259 -1467 
O270I-H .5 -17 15 -53 -177 -4 26 316 -545 
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Table A.15 (continued) 

I 1 - P H 1 I BCBIBf ICADIBG, i Z I , CM iZZZLl (15CCO IB-LE) H/B 

BICBC-S181IB STBBSSSS P8I1 S7B2SS25 

BOSET1! G1CI1 G1GE2 G1CI3 I S i l S LCIG SBElfi S l C a i SIGHS 

I - 0 - C - * 
I - 2 2 C - I 
I - 4 5 C - 1 
I - 6 7 C - 1 
I - 9 0 C - 1 
I112C-1 
I135C-1 
I157C-1 
I2C2C-1 
I225C-1 
I247C-* 
I292C-1 
I315C-1 
I337C-1 
I180C-I 

•195 
-227 
•217 
- 8 5 

28 
79 

C 
232 
233 
251 

88 
•110 
•244 
-53* 

- c 

4 
- 5 2 
-42 
152 
- 9 8 

-257 
3 

57 
39 
70 

•161 
238 
-25 
- 5 0 

9 

- 3 7 
. c c 
- 1 1 
282 

98 
•126 

51 
37 
5C 
15 

•237 

-5C 
- 4 5 

e 

- 515 
- 2 0 9 1 

•9 33 
$637 

- 2 1 
- € 5 0 6 

1205 
1809 
1714 
1681 

-8850 
€534 

- 1391 
- 1 8 3 7 

397 

- 5 9 9 9 
- 7 4 3 1 
- 6 7 8 5 

327 
836 

- 1 9 3 
362 

7507 
7510 
8022 

- 7 
- 7 3 1 

- 7 7 4 7 
- 7 5 8 3 

- 1 4 7 

537 
38 

- 4 1 8 
- 1 7 2 3 
-26C9 
- 1 7 4 1 

- 6 3 9 
263 

- 1 4 4 
6€5 

1011 
1241 

328 
- 6 4 

10 

- 4 6 3 
- 2 0 9 1 

- 9 0 3 
9946 
3052 

157 
1549 
751S 
7514 
8C95 

107 
8698 

- 1 3 7 4 
- 1 8 3 6 

397 

- 6 0 5 1 
- 7 4 3 1 
- 6 8 1 4 

19 
- 2 2 3 7 
- 8 8 5 5 

18 
1797 
17 M 
1608 

- 8 9 6 4 
- 8 9 5 

- 7 7 6 4 
- 7 5 8 4 

- 1 4 7 

0 - 2 2 C - 1 
0 - 4 5 C - 1 
0 - 6 7 C - 1 
O-90C-1 
0 1 1 2 C - 1 
C135C-1 
0 1 5 7 C - * 
O180C-1 
02C2C-J 
0225C-A 
0247C-1 
0292C-1 
0 3 1 5 0 1 
C337C-1 
0180C-1 

228 
254 
222 
- 1 3 

•2C8 
-230 
•245 
•208 
•214 
-267 
•223 
241 
263 
234 

1C 

94 
1C0 
230 

-483 
203 

•147 
•125 
•125 
•108 
131 
2C6 
269 
164 
107 

-9 

115 
15C 
3C8 
435 

- 2 8 5 
- 1 2 7 
- 1 0 6 
- l i e 
- 1 1 1 
- 1 5 2 
-285 

244 
146 
1CC 
-S 

4440 
6074 

11584 
-104> 

•10502 
- 5 7 5 4 
-4839 
— 513? 
- 4 5 7 7 
- 5 9 4 1 

•10625 
11022 

C517 
4309 
-420 

8173 
9444 

10115 
- 6 9 8 

- 9 3 7 6 
- 8 6 1 8 
- 8 7 9 2 
- 7 7 8 2 
- 7 7 8 9 
- 9 8 0 4 
- 9 8 8 0 
10542 

9 2 3 * 
6 3 0 * 

164 

- 3 2 9 
- 1 3 3 

- 1 0 4 5 
12238 

11C0 
- 2 6 7 
- 2 3 2 

- 7 3 
33 

278 
1112 

328 
241 

55 
- 1 

8202 
9449 

12131 
11368 
- 8 7 0 4 
- 5 7 2 9 
- 4 8 2 5 
- 5 1 3 6 
- 4 5 7 7 
- 5 9 2 1 
-9C8C 
11189 

9851 
8307 

164 

4412 
6069 
5588 

-13110 
-11175 
- 8 6 4 3 
- 8 8 0 6 
- 7 7 8 4 
- 7 7 9 0 
- 9 8 2 * 

-11426 
10376 

6500 
4307 
- 4 2 0 

WE 
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Table A.15 (continued) 

IU-PLUE flCBIHT 1CAIIIG. H2S. OB BOZZ1I (150C0 IB-IE) V/B 

BICRC-SfBlIS STBBSSES PBIB STRESSBS 

BOSBT1* G»€f1 c»tl£2 G1GI2 151BS 10IG SSSJB SIGHI SIGH* 

I - 0 - B - * -212 ~4 -7 8 -6348 39 8 -6348 
I-22B-A 26 25 -€C -935 551 1215 1232 -1616 
X-45B-A -145 44 -211 -3490 -5384 33S8 -910 -7964 
I -67B-1 27 327 -96 4997 2320 5668 9482 -2165 
I-90B-A 25 -73 93 192 814 -2077 260? -1597 
I112B-A -34 128 -2S« -3498 -2C57 S81i 307$ -8634 
I135B-A 174 218 -56 3367 6227 3656 8723 871 
I157W-A 191 138 -3C 2171 6394 2235 7358 1208 
iieon-A 266 24 62 •5388 8518 -5C2 8554 1552 
I2C2M-1 195 -12 145 2798 6703 -2155 7656 1843 
I225B-A 12C -29 245 4602 4990 -3650 8451 1141 
I247 I -A -12 -3C3 86 -4745 -1776 -5181 2129 -8650 
I292B-1 5€ -120 3C« 4048 2908 -5660 9186 -2231 
I315B-1 -103 -201 52 -3172 -4041 -3375 -204 -7009 
133711-1 -175 -126 1€ -2181 -591 = -19C7 -1379 -6716 

0-22H-A 202 158 73 4840 7506 1131 7921 4425 
0-45B-1 223 2*8 107 7326 8885 1743 10014 6196 
0-67W-«. 326 142 1C4 6373 11683 -2S2 11699 6357 
0-9OB-A -33 -526 476 -1066 -1303 -13344 12160 14529 
01121-1 -344 - 1 8 1 -18C -7562 -12583 -13 -7562 -12583 
0135B-1 -232 -119 -26€ -€212 -9433 1956 -677? -10871 
0157B-1 -205 -85 -14€ -4844 -7611 819 - 4 ? ^ -7836 
0180S-* -233 -139 -14C -5392 -8753 10 -5892 -8753 
O202H-A -ive - 1 5 1 -9"i -5235 -7822 -720 -5047 -8009 
0225B-1 -2 13 -230 -1C5 -7113 - 8 J 2 ? -1661 -6015 -9626 
0247M-1 -347 -188 - 1 6 t -7443 -12646 -264 -7429 -12659 
02S2B-B i35 215 203 8809 12694 UO 12700 8802 
0315B-1 209 105 23€ 7317 8*57 -1715 $151 6022 
0337H-1 202 79 149 4793 7488 -941 7784 4497 
C-O-M-I 29 10 11 440 1012 - 8 10*2 440 
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ral>2e A. 16. Axial force loading, F™, on nozzle 

AXIAL FCECE 10ADIBG, f f l , Cf BOZZLE (4000 LP) 1 / 6 

BICBO-STSilS SIBESSES PBII STBBSSES 

BOSBTTZ GAGZ1 GAGZ2 G1GZ3 1EAIS ICIG SBI2B SIGBX S I S 8 I 

I-O-C-A -227 -90 -71 -3294 -7810 -261 -3279 -7825 
I-O-C-E -171 -61 *0 *•* -2333 -COIN -S8 -2331 -5837 
I-C-C-C -120 -39 -34 -1477 -4036 -65 -1476 -4037 
I-G-C-0 -81 -22 m 0 -874 -2681 0 -874 -2681 
I-5-C-E -51 -1? -12 -586 -1713 -€5 -582 -1717 
I-O-C-I C -10 «e -317 -92 -65 -75 -335 
I-C-C-G 15 -17 -12 -655 248 -65 253 -660 
I-O-C-B c -17 -11 -761 -78 0 -78 -761 
I-O-C-J 3 -15 -1C -543 -87 -66 -78 -552 
I-C-C-K C -10 «.e -323 -94 -66 -76 -3 40 
I-C-C-L * 0 • 55 S3 -33 113 36 
0-O-C-A 228 44 6S 2226 7457 -326 7517 2206 
O-C-C-B 152 74 71 3009 5457 33 5457 3009 
C-C-C-C 100 69 £€ 2852 3868 32 3869 2651 
0-O-C-D 61 64 73 2947 2722 -130 3006 26C3 
G-O-C-E 37 54 61 249i 1852 -97 2505 1837 
O-C-C-I 3? 3S 1566 399 -58 1574 391 
C-C-C-6 -1C 15 2C I C O -60 -65 773 -65 
0-O-C-H -2 15 490 78 -98 512 56 
0-O-C-J C • > •+ 1C 273 86 -98 315 44 
O-C-C-R c 0 c 110 37 -65 148 -1 
G-O-C-l 3 -7 _e -268 -4 -33 0 -272 
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Table A.16 (continued) 

U l i L FOBCI tOBCIBG. FIB, CB BOZZIE Ĵ OOC IB) B/E 

1ICBC-STS1IB STBESSES PBZB ST3ESSIS 

BOSBTTI 61CE1 G&CI2 6BGE3 1BABS LQBG *# M S 4 8 SI6BI SXGflB 
- - — — — »—*-— ———— _—__.. ———— ~ — ^ _*•<»*» — — ————— 

I - C - B - 8 * * 0 -61 -fi -27 €2 -835 64 -832 -2784 
I=C'S-C -•12C -39 -3S -1578 -4060 1 -1578 -4060 
I - O - I - C - 8 3 -22 -24 -916 -2763 3« -916 -2763 
I-C-B-B -56 -24 -891 -1945 €7 -887 -1949 
I -C-B-F -1C -10 -15 -626 -475 130 -400 -701 
I-C-B-G 8 -19 -29 -1075 -95 121 -78 -1052 
X-O-B-H 0 -27 -37 -1391 -409 130 -393 -1407 
I - C - i - a - 1 7 -32 - 4 1 -1584 -980 130 -953 -1611 
I - 0 -8 -B -1S -37 -1»75 -1022 70 -1012 -1486 
I -O-B- l , * * - 3 7 -27 1*2 2785 -264 - 2 3 7 6 4084 -1562 

O-C-B-l 210 61 71 2781 7142 - 1 5 5 7150 2772 
O-C-B-B 147 66 76 2958 5290 - 1 3 0 5**7 2951 
O-O-B-C 101 72 72 3035 3946 0 3946 3035 
O-C-S-D 64 67 72 2968 2816 -66 2993 2792 
O-O-B-I 3? 57 €4 2618 1897 - 5 9 2631 1884 
O-C-B-F 42 «7 1960 443 -66 1962 441 
O-O-B-6 -12 27 1319 30 -€6 1322 27 
O-C-B-B -10 22 27 1102 41 -66 1106 36 
O-O-B-J** - 12 22 - 3 1 -187 - 4 2 3 716 420 -1031 
0-C-**- i "22 22 3C 1164 -312 -59 1171 -318 
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Table A.16 (continued) 

• I I . L rOBCI IC1DIIG, FTI, CB BCZZLI 1*000 IB) B/5 

eicfic-sxBiza STSESSES PBIB STRESSES 

BOSETTI GBGI1 GA6I2 61CI3 1SABS 1016 SBEIB S1GHI SZGBB 

Z270C-A 21C 276 212 10500 9«*Q 854 10975 8965 
Z270C-B 261 313 2 1 ! 11312 11237 1314 12585 9960 
Z270C-C 355 26% 153 6768 1328* 1*78 13724 8327 
Z270C-B 371 227 111 7011 13421 1544 13774 6658 
Z270C-B 353 iC2 84 5856 13252 1567 13570 5537 
Z270C-I 361 81 1C 1592 11901 948 11987 1506 
Z270C-H 253 -66 - 5 1 -2847 6736 -1«6 67*0 -2851 
2270C-J es -99 -65 -3720 1551 - * 5 1 1569 -3759 
I270C-B -29 - 9 1 - € f -3561 -1937 -360 -1861 -3638 
Z210C-1 - 1 6 1 -61 -56 •2385 -5551 -65 -2384 -5553 
I270C-B -203 -53 - * « -1966 -6680 -58 -1964 -6682 

O270C-1 -180 -63 -«k£ -1C523 -8572 4812 -4637 - 1 * * 5 8 
O270C-B -232 -73 -433 -1C8**> -10203 4761 -5731 - 1 5 3 1 * 
O270C-C -259 -95 - 4 2 ! -11131 -11098 •350 -6727 -15506 
O270C-D -273 -110 -39C -1068C -11401 3738 -7290 -1 *800 
O270C-1 -288 - 1 * 1 m *L m -11423 -12061 3349 -8378 -15106 
O270C-F -289 -185 - 3 « ! -11321 -12069 2137 -9525 - 1 3 8 6 * 
O270C-C -23€ -202 -27? -10312 -10162 1036 -9198 -11276 
O270C-5I -175 -180 -236 -8937 -7928 745 -7532 -9332 
O270C-J -39 - 1 3 1 - 1 * 6 -6041 -2976 194 -2963 -6053 
O270C-I 5* -58 -8C -3100 676 2S1 628 -3122 
0270C-1 161 29 '•! 790 5052 15* 5061 781 
O270C-8 185 58 56 2311 6236 32 6238 2210 
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Table A.16 (continued) 

U l i L VOBCI I01CIIG, F I B , CI MOZZLI (4000 LB) 1 / 6 

BICBC-SIBII1 STBBSSBS PBIB STBBSSES 

BOSBTIB G1GE1 GIGI2 G1613 1SAM5 LOIG SBIIB SIGBI SIGHM 

I270B-A 267 477 401 18993 13696 10C8 19178 13511 
I270M-B 218 535 484 22159 13179 6€3 22210 13127 
I270M-C 164 518 59€ 24316 12214 -1040 24405 12125 
12701-0 164 €13 565 25709 12632 650 25741 12599 
12701-1 162 626 72£ 29526 13704 -1334 29€37 13592 
I 2 7 0 B - I 22 808 1C02 3S747 12584 -2593 J9992 12339 
Z270I-G 157 697 82 ! 33265 14702 -17C6 33421 14546 
I270M-B 234 512 sot 21977 13606 165 21981 13602 
I270M-J 271 268 33 C 12847 11975 -821 13340 11482 
X270M-K 221 185 212 €462 9182 -361 9332 8312 
Z270B-L 184 121 121 5095 7064 0 7064 5095 
Z270M-M 153 €6 84 3560 5643 33 5644 3559 

02701-1 -88 29 - 4 2 ! -8589 -5210 6049 -619 -13181 
O270I-B -34 44 -432 -8487 -3567 6342 775 -12830 
O270I-C -12 54 -434 -6351 -2868 65C5 1449 -12668 
0270B-D 4S 34 -425 -8633 -1122 6115 2299 -12053 
O270B-B 64 22 -42C -€810 »735 5888 2367 -11912 
O270B-P 115 -195 -447 -14233 -825 3350 -35 -15023 
02701-6 171 -349 -442 -17565 -140 1236 -53 -17652 
02701-H 222 -398 -395 -17676 1363 -23 1363 -17676 
O2701-3 270 -299 -243 -13259 4440 -746 4474 -12252 
O270B-R 263 -509 -122 -755? 5620 -1167 5723 -7659 
0270M-L 19C -100 — it -3093 477C -9C8 4874 -31S6 
02701-1 146 -19 -12 -851 4129 -97 4130 -853 



179 

Table A. 16 (continue:) 

kllkl 10BC1 IQIEXBS, f l l , CI BOZHI (4000 IB) B/B 

BICBG-SIBIII STBESSIS PBIB STBESSBS 

BOS2T1B GIGI1 616*2 GIG12 VS1BS IOBG SB118 SIGBi SI6BB 

i-o-c-* -159 -66 -88 -3208 -5730 253 -3175 -5764 
I - 2 2 C - I -227 -110 -117 -4740 -8241 1C1 -4717 -8244 
I - 4 5 C - * -247 -147 -14S -6228 •9275 32 _ * m m *» -9275 
I - 6 7 C - I -430 -298 -6« -7528 -15168 -30S8 -6130 -16266 
I-90C-A 269 294 348 13805 12222 -717 14081 11945 
I 112C- * -345 -406 -395 -17299 -15531 - 9 6 -15525 -17304 
I13SC- I C -166 - 5 1 -4774 -1432 -1533 -835 - 5 3 7 1 
I157C- * -205 -32 25 75 -6133 -75C 165 -6222 
I2C2C-B -186 27 -25 1f5 -5605 753 262 -5702 
I225C-1 -154 - 6 6 -171 -5051 -6142 14C5 -4089 -7103 
X247C-& - 4 4 1 -466 -401 -16666 -18836 -7C4 -17974 -19549 
I 2 9 2 C - I -456 -95 -34C -5074 -16469 3267 -7837 -17706 
I315C- * -247 -159 -154 -6618 -9407 -66 -6616 -9409 
I337C-1 - 2 U -110 -1CC -4390 -7783 - 1 3 1 -4365 -7788 
neoc-t -111 -20 -32 -1002 -3640 162 -992 -3650 

Q-22C-I 236 58 51 2149 7793 S6 7794 2147 
0-45C-B 301 71 25 1770 9561 619 9610 1721 
0 -67C- * 629 367 201 11786 22400 2216 22844 11341 
0-90C-B -210 -443 - 5 1 -10625 -9495 -5215 -4814 -15306 
0112C-A 47C 162 34 3789 15230 1655 15476 3543 
0135C- I 179 32 -15 184 5415 620 5488 112 
C157C-* 203 179 86 5587 7771 1239 8330 5026 
0180C-A 171 181 18€ 7934 7521 - 5 7 7955 7499 
02C2C-* 155 i% 157 4984 6240 -11C8 6861 4263 
Q22SC-2 * • * -17 32 123 5612 -652 5688 47 
0247C-* 547 125 35 3002 17322 1139 17412 2912 
0292C-1 643 116 332 10465 22417 -2063 22769 10113 
0315C-1 276 15 71 1580 8761 -749 8838 1503 
0337C-1 222 20 54 1371 7085 -456 7121 1335 
0180C-& -124 10 15 677 -3532 -€5 676 -3533 
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Table A.16 (continued) 

i i l a L I02C; I C i r i B G , ? ? ! . CS 5C2SL5 {5000 IS} 2 / 2 

8 I C B 0 - S « 1 I 1 5IBE5SBS F i l l STBESS2S 

B0S2T7E 61611 G16I2 G16I3 IB11S ICI6 5B£1B SIGHI SI6H1 

I - 0 - 1 - * - 1 8 1 -76 -76 - 3 1 3 2 -6378 - 1 -3132 -6378 
I - 2 2 1 - 1 15G 34 -45 - 3 9 0 4385 1050 4606 -610 
1-451-1 -196 -118 -25C -7864 -9226 1764 -6272 -9818 
1-671-1 -2*15 -100 -37C -1C069 -10373 35S1 -6627 -13815 
1-901-1 167 343 40C 16140 9846 -751 16228 9758 
11121-1 -299 -387 - 4 0 3 - 1 7 1 7 6 -14124 2S4 -14096 -17204 
11351-1 - 1 * 5 -228 -76 -6518 -6293 -2025 -437a -8434 
X I571-1 -164 -88 91 236 -4855 -2385 1179 -S797 
I 1 8 0 1 - 1 -252 76 25 2488 -6827 666 2539 -687? 
I202B-1 -159 71 -9€ - 3 6 0 -4886 2222 548 -5794 
122*1-1 -101 -106 - 2 0 5 -6720 -5056 1312 -4334 -7442 
T?«7«-» - 3 1 1 -422 - 3 9 1 - 1 7 6 4 5 -14613 -328 -14578 -17680 
X2921-1 -215 -350 - 1 2 8 -1C274 -9521 -?955 -6919 -12876 
13151-1 -165 -229 - 1 0 € - 7 1 9 2 -7116 - 1 6 * 1 -5512 -8795 
13371-1 -178 -1S1 -74 -4525 -6688 -886 -4209 -7005 

0-221-S 1 0 c 158 m 3321 6840 2075 7801 2360 
0-451-1 m 285 £ €120 7170 3761 10443 2847 
0 -671-1 304 516 20C 15395 13748 4215 18866 1027? 
0 -901-1 -175 -421 C - 9 0 5 4 -7968 -5610 -2875 -14147 
01121-1 123 86 493 12593 7460 -5420 16024 4029 
CI 351-4 r/4 -17 201 3861 6391 8296 1956 
01571-1 199 128 118 5180 7522 130 7529 5173 
01801-1 197 "599 204 E641 8490 - 6 7 8666 8464 
02C21-1 192 113 111 4720 7167 25 7167 4720 
02251-1 143 162 -27 2f»'1 5125 2515 6739 1207 
02471-1 145 498 96 12945 8232 5325 16411 4?C*> 
02921-1 305 204 55C 16229 14005 -46C5 19855 10380 
03151-1 136 -5 264 5544 5734 -3579 9220 2059 
03371-1 18C - 7 131 2519 6157 -1841 6926 1750 
O - O - l - l -42 17 27 1024 -946 -131 1C33 -955 


