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1. INTRODUCTION 

1.1 General 

A significant characteristic of modern building design is lighter 

cladding and more flexible frames. These features produce an increased 

vulnerability of glass and cladding to wind damage and result in larger 

deflections of the building frame. In addition, increased use of pedes­

trian plazas at the base of the buildings has brought about a need to 

consider the effects of wind and gustiness in the design of these areas. 

The building geometry itself may increase or decrease wind loading 

on the structure. Wind forces may be modified by nearby structures 

which can produce beneficial shielding or adverse increases in loading. 

Overestimating loads results in uneconomical design; underestimating may 

result in cladding or window failures. Tall structures have historically 

produced unpleasant wind and turbulence conditions at their bases. The 

intensity and frequency of objectionable winds in pedestrian areas is 

influenced both by the structure shape and by the shape and position of 

adjacent structures. 

Techniques have been developed for wind tunnel modeling of proposed 

structures which allow the prediction of wind pressures on cladding and 

windows, overall structural loading, and also wind velocities and gusts 

in pedestrian areas adjacent to the building. Information on sidewalk­

level gustiness allows plaza areas to be protected by design changes 

before the structure is constructed. Accurate knowledge of the inten­

sity and distribution of the pressures on the structure permits adequate 

but economical selection of cladding strength to meet selected maximum 

design winds and overall wind loads for the design of the frame for 

flexural control. 



2 

Modeling of the aerodynamic loading on a structure requires special 

consideration of flow conditions in order to guarantee similitude between 

model and prototype. A detailed discussion of the similarity require-

ments and their wind-tunnel implementation can be found in references 

(1), (2), and (3). In general, the requirements are that the model and 

prototype be geometrically similar, that the approach mean velocity at 

the building site have a vertical profile shape similar to the full­

scale flow, that the turbulence characteristics of the flows be similar, 

and that the Reynolds number for the model and prototype be equal. 

These criteria are satisfied by constructing a scale model of the 

structure and its surroundings and performing the wind tests in a wind 

tunnel specifically designed to model atmospheric boundary-layer flows. 

Reynolds number similarity requires that the quantity UD/v be similar 

for model and prototype. Since v , the kinematic viscosity of air, is 

identical for both, Reynolds numbers cannot be made precisely equal with 

reasonable wind velocities. To accomplish this the air velocity in the 

wind tunnel would have to be as large as the model scale factor times 

the prototype wind velocity, a velocity which would introduce unacceptable 

compressibility effects. However, for sufficiently high Reynolds numbers 

(>2x104) the pressure coefficient at any location on the structure will 

be essentially constant for a large range of Reynolds numbers. Typical 

7 8 5 6 values encountered are 10 -10 for the full-scale and 10 -10 for the 

wind-tunnel model. In this range acceptable flow similarity is achieved 

without precise Reynolds number equality. 

1.2 The Wind-Tunnel Test 

The wind-engineering study is performed on a building or building 

group modeled at scales ranging from 1:150 to 1:400. The building model 
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is constructed of clear plastic fastened together with screws. The 

structure is modeled in detail to provide accurate flow patterns in the 

wind passing over the building surfaces. The building under test is 

often located in a surrounding where nearby buildings or terrain may 

provide beneficial shielding or adverse wind loading. To achieve simi­

larity in wind effects the area surrounding the test building is also 

modeled. A flow visualization study is first made (smoke is used to 

make the air currents visible) to define overall flow patterns and 

identify regions where local flow features might cause difficulties in 

building curtain-wall design or produce pedestrian discomfort. 

The test model, equipped with pressure taps (200 to 600 or more), 

is exposed to an appropriately modeled atmospheric wind in the wind 

tunnel and the fluctuating pressure at each tap measured electronically. 

The model, and the modeled area, are rotated 10 or 15 degrees and another 

set of data recorded for each pressure tap. Normally, 24 or 36 sets of 

data (360 degrees of turning) are taken; however, when flow visualiza­

tion or recorded data indicate high pressure regions of small azimuthal 

extent, data is obtained in smaller azimuthal steps. 

Data are recorded, analyzed and processed by an on-line computerized 

data-acquisition system. Pressure coefficients of several types are 

calculated by the computer for each reading on each piezometer tap and 

are printed in tabular form as computer readout. Using wind data appli­

cable to the building site, representative wind velocities are selected 

for combination with measured pressures on the building model. Integra­

tion of test data with wind data results in prediction of peak local 

wind pressures for design of glass or cladding and may include overall 

forces and moments on the structure (by floor if desired) for design of 
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the structural frame. Pressure contours are drawn on the developed 

building surfaces showing the intensity and distribution of peak wind 

loads on the building. These results may be used to divide the building 

into zones where lighter or heavier cladding or glass may be desirable. 

Based on the visualization (smoke) tests and on a knowledge of 

heavy pedestrian use areas, a dozen or more locations may be chosen at 

the base of the building where wind velocities can be measured to deter­

mine the relative comfort or discomfort of pedestrians in plaza areas, 

near building entrances, near building corners, or on sidewalks. 

Usually a reference pedestrian position is also tested to determine 

whether the wind environment in the building area is better or worse 

than the environment a block or so away in an undisturbed area. 

The following pages discuss in greate1· detail the procedures 

followed and the equipment and data collecting and processing methods 

used. In addition, the data presentation format is explained and the 

implications of the data are discussed. 
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2. EXPERIMENTAL CONFIGURATION 

2.1 Wind Tunnel 

Wind-engineering studies are performed in the Fluid Dynamics and 

Diffusion Laboratory at Colorado State University (Figure 1). Three 

large wind tunnels are available for wind loading studies depending on 

the detailed requirements of the study. The wind tunnel used for this 

investigation is shown in Figure 2. All tunnels have a flexible roof 

adjustable in height to maintain a zero pressure gradient along the test 

section. The mean velocity can be adjusted continuously in each tunnel 

to the maximum velocity available. 

2.2 Model 

In order to obtain an accurate assessment of local pressures using 

piezometer taps, models are constructed to the largest scale that does 

not produce significant blockage in the wind-tunnel test section. The 

models are constructed of 1/2 in. thick Lucite plastic and fastened 

together with metal screws. Significant variations in the building 

surface, such as mullions, are machined into the plastic surface. 

Piezometer taps (1/16 in. diameter) are drilled normal to the exterior 

vertical surfaces in rows at several or more elevations between the 

bottom and top of the building. Similarly, taps are placed in the roof 

and on any sloping, protruding, or otherwise distinctive features of 

the building that might need investigation. 

Pressure tap locations are chosen so that the entire surface of 

the building can be investigated for pressure loading and at the same 

time permit critical examination of areas where experience has shown 

that maximum wind effects may be expected to occur. Locations of the 

pressure taps for this study are shown in Figure 3. Dimensions are 
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given both for full-scale building (in ft) and for model (in in.). The 

pressure tap numbers are shown adjacent to the taps. 

The pressure tests are sometimes made in two stages. In the first 

stage measurements are made on the initial distribution of pressure 

taps. If it becomes apparent from the data that the loading on the 

building is being influenced by some unsuspected geometry of the build­

ing or adjacent structures, additional pressure taps are installed in 

the critical areas. The locations of the taps are selected so that the 

maximum loading can be detected and the area over which this loading is 

acting can be defined. Any added taps are also shown in Figure 3. 

A circular area 750 to 2000 ft in radius depending on model scale 

and characteristics of the surrounding buildings and terrain is modeled 

in detail. Structures within the modeled region are made from styrofoam 

and cut to the individual building geometries. They are mounted on the 

turntable in their proper locations. Significant terrain features are 

included as needed. The model is mounted on a turntable (Figure 2) near 

the downwind end of the test section. Any buildings or terrain features 

which do not fit on the turntable are placed on removable pieces which 

are placed upwind of the turntable for appropriate wind directions. A 

plan view of the building and its surroundings is shown in Figure 4. 

The turntable is calibrated to indicate azimuthal orientation to 0.1 

degree. 

The region upstream from the modeled area is covered with a 

randomized roughness constructed using various sized cubes placed on 

the floor of the wind tunnel. Different roughness sizes may be used 

for different wind directions. Spires are installed at the test-section 

entrance to provide a thicker boundary layer than would otherwise be 
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available. The thicker boundary layer permits a somewhat larger scale 

model than would otherwise be possible. The spires are approximately 

triangularly shaped pieces of 1/2 in. thick plywood 6 in. wide at the 

base and 1 in. wide at the top, extending from the floor to the top of 

the test section. They are placed so that the broad side intercepts 

the flow. A barrier approximately 8 in. high is placed on the test­

section floor downstream of the spires to aid in development of the 

boundary-layer flow. 

The distribution of the roughness cubes and the spires in the 

roughened area was designed to provide a boundary-layer thickness of 

approximately 4 ft, a velocity profile power-law exponent similar to 

that expected to occur in the region approaching the modeled area for 

each wind direction (a number of wind directions may have the same 

approach roughness). A photograph of the completed model in the wind 

tunnel is shown in Figure 5. The wind-tunnel ceiling is adjusted after 

placement of the model to obtain a zero pressure gradient along the test 

section. 
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3. INSTRUMENTATION AND DATA ACQUISITION 

3.1 Flow Visualization 

Making the air flow visible in the vicinity of the model is helpful 

(a) in understanding and interpreting mean and fluctuating pressures, 

(b) in defining zones of separated flow and reattachment and zones of 

vortex formation where pressure coefficients may be expected to be high 

and (c) in indicating areas where pedestrian discomfort may be a problem. 

Titanium tetrachloride smoke is released from sources on and near the 

model to make the flow lines visible to the eye and to make it possible 

to obtain motion picture records of the tests. Conclusions obtained 

from these smoke studies are discussed in Sections 4.1 and 5.1. 

3.2 Pressures 

Mean and fluctuating pressures are measured at each of the pressure 

taps on the model structure. Data are obtained for 24 or 36 wind direc­

tions, rotating the entire model assembly in a complete circle. Seventy­

six pieces of 1/16 in. I.D. plastic tubing are used to connect 76 pressure 

ports at a time to an 80 tap pressure switch mounted inside the model. 

The switch was designed and fabricated in the Fluid Dynamics and Diffusion 

Laboratory to minimize the attenuation of pressure fluctuations across 

the switch. Each of the 76 measurement ports is directed in turn by the 

switch to one of four pressure transducers mounted close to the switch. 

The four pressure input taps not used for transmitting building surface 

pressures are connected to a common tube leading outside the wind tunnel. 

This arrangement provides both a means of performing in-place calibration 

of the transducers and, by connecting this tube to a pitot tube mounted 

inside the wind tunnel, a means of automatically monitoring the tunnel 

speed. The switch is operated by means of a shaft projecting through 
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the floor of the wind tunnel. A computer-controlled stepping motor 

steps the switch into each of the 20 required positions. The computer 

keeps track of switch position but a digital readout of position is 

provided at the wind tunnel. 

The pressure transducers used are setra differential transducers 

(Model 237) with a 0.10 psid range. Reference pressures are obtained by 

connecting the reference sides of the four transducers, using plastic 

tubing, to the static side of a pitot-static tube mounted in the wind 

tunnel free stream above the model building. In this way the transducer 

measures the instantaneous difference between the local pressures on the 

surface of the building and the static pressure in the free stream above 

the model. 

Output from the pressure transducers is fed to an on-line data 

acquisition system consisting of a Hewlett-Packard 21 MX computer, disk 

unit, card reader, printer, Digi-Data digital tape drive and a Preston 

Scientific analog-to-digital converter. The data are processed immedi­

ately into pressure coefficient form as described in Section 4.3 and 

stored for printout or further analysis. 

All four transducers are recorded simultaneously for 16 seconds at 

a 250 sample per second rate. The results of an experiment to determine 

the length of record required to obtain stable mean and rms (root-mean­

square) pressures and to determine the overall accuracy of the pressure 

data acquisition system is shown in Figure 6. A typical pressure port 

record was integrated for a number of different time periods to obtain 

the data shown. Examination of a large number of pressure taps showed 

that the overall accuracy for a 16 second period is, in pressure coef­

ficient form, 0.03 for mean pressures, 0.1 for peak pressures, and 0.01 

for rms pressures. Pressure coefficients are defined in Section 4.3. 
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3.3 Velocity 

Mean velocity and turbulence intensity profiles are measured upstream 

of the model to determine that an approach boundary-layer flow appropriate 

to the site has been established. Tests are made at one wind velocity 

in the tunnel. This velocity is well above that required to produce 

Reynolds number similarity between the model and the prototype as dis­

cussed in Section 1.1. 

In addition, mean velocity and turbulence intensity measurements 

are made 5 to 7 ft (prototype) above the surface at a dozen or more 

locations on and near the building for 16 wind directions. The measure­

ment locations are shown on Figure 4. The surface measurements are 

indicative of the wind environment to which a pedestrian at the measure­

ment location would be subjected. The locations are chosen to determine 

the degree of pedestrian comfort or discomfort at the building corners 

where relatively severe conditions frequently are fot.md, near building 

entrances and on adjacent sidewalks where pedestrian traffic is heavy, 

and in open plaza areas. In most studies a reference pedestrian position, 

located about a block away, is also tested. These data are helpful in 

evaluating the degree of pedestrian comfort or discomfort in the proposed 

plaza area in terms of the undisturbed environment in the immediate 

vicinity. 

Measurements are made with a single hot-wire anemometer mounted 

with its axis vertical. The instrumentation used is a Thermo Systems 

constant temperature anemometer (Model 1050) with a 0.001 in. diameter 

platinum film sensing element 0.020 in. long. Output is directed to 

the on-line data acquisition system for analysis. 

Calibration of the hot-wire anemometer is performed by comparing 

output with the pitot-static tube in the wind tunnel. The calibration 
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data are fit to a variable exponent King's Law relationship of the form 

where E is the hot-wire output voltage, U the velocity and A, B, 

and n are coefficients selected to fit the data. The above relation-

ship was used to determine the mean velocity at measurement points using 

the measured mean voltage. The fluctuating velocity in the form Urms 

(root-mean-square velocity) was obtained from 

urms = 

where Erms is the root-mean-square voltage output from the anemometer. 

For interpretation all turbulence measurements for pedestrian winds were 

divided by the mean velocity outside the boundary-layer U~. Turbulence 

intensity in velocity profile measurements used the local mean velocity. 
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4. RESULTS 

4.1 Flow Visualization 

A film is included as part of this report showing the characteristics 

of flow about the structure using smoke to make the flow visible. A 

listing of the contents of the film is shown in Table 1. Several fea-

tures can be noted from the visualization. As with all large structures, 

wind approaching the building is deflected down to the plaza level, up 

over the structure and around the sides. A description of the smoke 

test results emphasizing flow patterns of concern relative to possible 

high-wind load areas and pedestrian comfort is given in Section 5.1. 

4.2 Velocity 

Velocity and turbulence profiles are shown in Figure 7. Profiles 

were taken upstream from the model which are characteristic of the 

boundary layer approaching the model and sometimes at the building site 

with building removed. The boundary-layer thickness, 6, is shown in 

Figure 7. The corresponding prototype value of 6 for this study is 

also shown in the figure. This value was established as a reasonable 

height for this study. The mean velocity profile approaching the 

modeled area has the form 

u 
= uco 

The exponent n for the approach flow established for this study is 

shown in Figure 7. 

Profiles of longitudinal turbulence intensity in the flow 

approaching the modeled area are shown in Figure 7. The turbulence 

intensities are appropriate for the approach mean velocity profile 

selected. For the velocity profiles, turbulence intensity is defined 
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as the root-mean-square about the mean of the longitudinal velocity 

fluctuations divided by the local mean velocity U, 

u 
Tu = rms -u-

Velocity data obtained at each of the pedestrian measurement 

locations shown in Figure 4 are listed in Table 2 as mean velocity 

U/U_, turbulence intensity U /U , and largest effective gust 
- rms «» 

U + 3U 
rms 

u «» 

These data are plotted in polar form in Figure 8. Measurements were 

taken 5 to 7 ft above the ground surface. A site map is superimposed on 

the polar plots to aid in visualization of the effects of the nearby 

structures on the velocity and turbulence magnitudes. An analysis of 

these wind data is given in Section 5.2. 

To enable a quantitative assessment of the wind environment, the 

wind-tunnel data were combined with wind frequency and direction informa-

tion obtained at the local airport. Table 3 shows wind frequency by 

direction and magnitude obtained from summaries published by the National 

Weather Service. These data, usually obtained at an elevation of about 

30-40 ft, were converted to velocities at the reference velocity height 

for the wind-tunnel measurements and combined with the wind-tunnel data 

to obtain cumulative probability distributions (percent time a given 

velocity is exceeded) for wind velocity at each measuring location. The 

percentage times were summed by wind direction to obtain a percent time 

exceeded at each measuring position independent of wind direction (but 

accounting for the fact that the wind blows from different directions 

with varying frequency). These results are plotted in Figure 9. 
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Interpretation of Figure 9 is aided by a description of the effects 

of wind of various magnitudes on people. The earliest quantitative 

description of wind effects was established by Sir Francis Beaufort in 

1806 for use at sea and is still in use today. Several recent investi­

gators have added to the knowledge of wind effects on pedestrians. 

These investigations along with suggested criteria for acceptance have 

been summarized by Penwarden and Wise (4) and Melbourne (5). The 

Beaufort scale (from ref. 4), based on mean velocity only, is reproduced 

as Table 4 including qualitative descriptions of wind effects. Table 4 

suggests that mean wind speeds below 12 mph are of minor concern and 

that mean speeds above 24 mph are definitely inconvenient. Quantitative 

criteria for acceptance from reference 5 are superimposed as dashed lines 

on Figure 9. The peak gust curves shown in Figure 9 are the percent of 

time during which a short gust of the stated magnitude could occur (say 

about one of these gusts per hour). Implications of the data plotted 

in Figure 9 are presented in Section 5.2 

Because some pedestrian wind measuring positions are purposely 

chosen at sites where the smoke tests showed large velocities of small 

spacial extent, the general wind environment about the structure may be 

less severe than one might infer from a strict analysis of Table 2 and 

Figure 9. 
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4.3 Pressures 

For each of the pressure taps examined at each wind direction, the 

data record is analyzed to obtain four separate pressure coefficients. 

The first is the mean pressure coefficient 

c = 
(p-p~)mean 

Pmean 0.5 p u 2 
~ 

where the symbols are as defined in the List of Symbols. It represents 

the mean of the instantaneous pressure difference between the building 

pressure tap and the static pressure in the wind tunnel above the 

building model, nondimensionalized by the dynamic pressure 

2 0.5 p u 
~ 

at the reference velocity position. This relationship produces a 

dimensionless coefficient which indicates that the mean pressure differ-

ence between building and ambient wind at a given point on the structure 

is some fraction less or some fraction greater than the undisturbed wind 

dynamic pressure near the upper edge of the boundary layer. Using the 

measured coefficient, prototype mean pressure values for any wind 

velocity may be calculated. 

The magnitude of the fluctuating pressure is obtained by the rms 

pressure coefficient 

c = 
Prms 

in which the numerator is the root-mean-square of the instantaneous 

pressure difference about the mean • 

If the pressure fluctuations followed a Gaussian probability 

distribution, no additional data would be required to predict the 
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frequency with which any given pressure level would be observed. 

However, the pressure fluctuations do not, in general, follow a Gaussian 

probability distribution so that additional informatlon is required to 

show the extreme values of pressure expected. The peak maximum and peak 

minimum pressure coefficients are used to determine these values: 

c = 
Pmax 

c = 
Pmin 

The values of p-p~ which were digitized at 250 samples per second for 

16 seconds, representing about one hour of time in the full-scale, are 

examined individually by the computer to obtain the most positive and 

most negative values during the 16-second period. These are converted 

to c_ and c_ by nondimensionalizing with the free stream 
-Pmax -Pmin 

dynamic pressure. 

The four pressure coefficients are calculated by the on-line data 

acquisition system computer and tabulated along with the approach wind 

azimuth in degrees from true north. The list of coefficients is 

included as Appendix A. The pressure tap code numbers used in the 

appendix are explained in Figure 3. 

To determine the largest peak loads acting at any point on the 

structure for cladding design purposes, the pressure coefficients for 

all wind directions were searched to obtain, at each pressure tap, the 

largest absolute value of peak pressure coefficient. Table 6 provides 

these pressure coefficients and associated wind directions. Included 

in Section 5.3 is an analysis of the coefficients of Table 6 including 

the maximum values obtained and where they occurred on the building. 
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The pressure coefficients of Table 6 can be converted to full-scale 

loads by multiplication by a suitable reference pressure selected for 

the field site. This reference pressure is represented in the equations 

for pressure coefficients by the 0 5 U 
2 

• p ~ denominator. This value 

is the dynamic pressure associated with an hourly mean wind at the 

reference velocity measurement position at the edge of the boundary 

layer. In general, the method of arriving at a design reference pressure 

for a particular site involves selection of a design wind velocity, 

translation of the velocity to an hourly mean wind at the reference 

velocity location and conversion to a reference pressure. Selection of 

the design velocity can be made from statistical analysis of extreme 

wind data or selected from wind maps contained in the proposed wind 

loading code ANSI A58.1 of the American National Standards Institute (6). 

The calculation of reference pressure for this study is shown in Table 5. 

The factor used in Table 5 to reduce gust winds to hourly mean winds is 

given in reference (7). 

The reference pressure associated with the design hourly mean 

velocity at the reference velocity location can be used directly with 

the peak-pressure coefficients to obtain peak local design wind loads 

for cladding design. Local, instantaneous peak loads on the full-scale 

building suitable for cladding design were computed by multiplying the 

reference pressure of Table 5 by the peak coefficients of Table 6 and 

are listed as peak pressures in that table. The maximum psf load given 

at each tap location is the absolute value of the maximum value found 

in the tests, irrespective of its algebraic sign. For ease in visual-

izing the loads on the structure, contours of equal peak pressures for 

cladding load shown in Table 6 have been plotted on developed elevation 
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views of the structure, Figure 10. For control of water infiltration 

from outside to inside, the largest positive (inward-acting) pressure 

at each tap location is tabulated in Table 6. 

For glass design pressures, a glass load factor is used to account 

for the different duration between measured peak pressures and the one 

minute loading commonly used in glass design charts. The design pressure 

used for glass is normally less than the peak pressures used for cladding 

design because of the static fatigue property of glass which can with­

stand higher pressures for short duration loads than for long duration 

loads. Recent research (8) indicates that the period of application of 

the peak pressures reported herein is about 5-10 seconds or less. If 

a glass design is based on these peak-pressure values, then a glass 

strength associated with this duration loa~ should be used. Because 

glass design charts are normally based on some alternate load duration-­

usually one minute--then some reduction in peak loads should be made. 

An estimate of a load reduction factor can ·be obtained from an empirical 

relation of glass strength as a function of load duration. Current 

glass selection charts showing glass strength as a function of load 

duration (9) and older references (10) indicate the following load 

reduction factors: 

annealed float 

heat strengthened 

tempered 

ref 9 

0.80 

0.94 

0.97 

ref 10 

0.81 

0.98 

Loadings appropriate for glass design can be computed by multiplying 

the peak-pressure loads of Table 6 by these load factors. 
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4.4 Forces and Moments 

Force and moment coefficients in the X, Y and Z directions 

with the origin at the base of the fabric with the Z axis vertical 

may be computed for all wind directions tested, by integration of mean 

pressures on the structure. Overall forces and moments acting on the 

full-scale structure due to wind loading, which are useful in designing 

the proposed structure, may be obtained from use of these coefficients. 

Force coefficients were computed at intervals along each axis for 

each wind direction using the equations shown below: 

Terms and symbols used in the equations are defined in the List of 

Symbols and the axes are defined for the ~tructure in Figure 3. Force 

coefficients CFX, CFY and CF2 were computed for the forces acting 

along the X, Y and Z axes using the mean pressure coefficient at 

each pressure tap. AR represents a constant reference area for 

nondimensionalization of the forces and moments. 

The total forces acting on the full-scale structure along each 

axis for each wind direction were computed by multiplying the above co-

efficients by the appropriate full-scale reference area, by the refer-

ence pressure of Table 5, and by a gust load factor selected for an 

appropriate wind gust duration. The gust factor, shown in Table 5, 

was selected to increase the loads from an hourly mean load to that of 

a gust with duration sufficient for its effect to be fully felt by the 

structure. A table of gust load factors for various gust durations is 

incorporated in Table 5 so that force and moment data of Table 7 may be 

adjusted to a different load duration if desired. 
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The forces obtained along each axis were used to obtain load, 

shear, and moment diagrams for the structure for each wind direction. 

A shear and moment diagram was calculated for each of the three coordi­

nate axes for each wind direction. The shear diagram, in kips, was 

obtained by algebraic sum of all forces in each coordinate direction 

acting beyond the coordinate location of interest. The load diagram~ 

in psf, was obtained by dividing the force values by their contributing 

areas (listed in Table 7). The moment diagram, in ft-kips, was obtained 

by integration of the shear values so that the moment due to forces 

acting beyond the coordinate location of interest was calculated. The 

signs of moments were established by the right-hand rule. 

Table 7 includes a summary of base shears for each coordinate 

direction and each wind direction. Each base shear was computed twice, 

by summing forces along two different axes. For example, the base shear 

in the X direction was computed as a sum of forces along the Z axis 

and again as a sum of forces along the Y axis. The two computed base 

shear values for a coordinate direction should ideally be equal for any 

wind direction. Deviance from equality results from the interpolation/ 

extrapolation technique in the software used. 

To estimate actual wind loads from a finite number of data points, 

the software used interpolates pressure values over the surface of the 

structure from known pressures at tap locations. The software first 

interpolates perpendicular to the axis it is summing along, and then 

parallel to it. For example, when finding X shears by summing forces 

along the Y axis, the software first interpolated data perpendicular 

to the Y axis (up-down) and then parallel to it (east-west). When 

finding X shears by summing along the Z axis, the software first 
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interpolated data perpendicular to the Z axis (east-west) and then 

parallel to it (up-down). This difference in the order of interpolation 

results in some deviation between base shears computed for the same co-

ordinate direction and the same wind direction. The largest difference 

between computed shears was in the X direction, with the wall in place, 

at wind direction 0. This difference was 15.1 percent of the peak X 

shear for Configuration B (wall in place). The average difference in 

computed shears for a given configuration, coordinate direction and 

wind direction was 4.3 percent of the largest shear for the particular 

configuration and coordinate direction. 

4.5 Simultaneous Pressures 

Peak maximum and peak minimum pressure coefficients, c_ and -Pmax 

CPm. were determined as described in Section 4.3. In this separate 1n 

analysis, however, the peak downward and peak upward acting pressure 

difference coefficients were found by calculating the largest instan-

taneous pressure difference across a pair of taps during a simulated one 

hour of wind. This pressure tap pair consists of one tap on the under-

side of the structure and the corresponding* tap directly above it on 

the upper side of the structure. These peak pressure difference coef-

ficients are listed by wind direction and configuration in Appendix B. 

Downward-acting coefficients are maximums while upward-acting 

coefficients are minimums. 

Table 8 contains a tabulation of peak downward (POS) and peak 

upward (NEG) acting pressure coefficients (columns 1 and 2) as defined 

in Section 4.3. Differences are formed from these maximum and minimum 

*tap 201 corresponds to tap 101 
tap 203 corresponds to tap 103, etc. 
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peak pressure coefficients for each pair of taps to obtain an estimate 

of the largest downward-acting peak pressure difference coefficient 

(column 3--i.e., tap 101 max - tap 201 min= 0.604 - (-1.033)) and 

largest upward-acting peak pressure difference coefficient (column 4-­

(i.e., tap 101 min- tap 102 max= -0.549- 0.139 = -0.688). This 

estimate of peak pressure difference coefficient is conservative--large 

in magnitude--because the two peaks used in calculating columns 3 and 4 

were not necessarily measured at the same instant in time. Also listed 

(columns 5 and 6) are the largest simultaneous peak downward (POS) and 

peak upward (NEG) acting pressure difference coefficients, independent 

of wind direction as found in Appendix B. A ratio of the peak difference 

coefficient (columns 3 and 4) to the simultaneous peak difference coef­

ficient (columns 5 and 6) is shown in column 7 using the controlling 

(largest) peaks in each case. It should be noted that this ratio is 

approximately 1.2 or less for every set of taps. Thus, differences of 

peak coefficients may be used without undue conservatism. 
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S. DISCUSSION 

5.1 Flow Visualization 

Flow patterns identified with smoke showed no characteristics typical 

of large pressures. Flow over the top surface of the tensioned membrane 

structure separated from the surface, but without the large velocities 

normally required to generate high negative (outward from the surface) 

pressure magnitudes. Flow over the under side of the structure indicated 

a separated flow over essentially all that surface indicating, in general, 

small negative values of pressures (outward acting from the surface, or 

downward). Flow near the surface in pedestrian areas did not show areas 

of noticeably large velocities. The largest velocities appeared to be 

near the ends of the wall when it was in place in Configuration B. 

5.2 Pedestrian Winds 

Figure 4 shows the 15 locations selected for investigation of 

pedestrian wind comfort. Location 1 was selected as a reference location 

which should be reasonably undisturbed by presence of the structure. Each 

of the 15 locations was examined for both configurations (with and without 

the wall). Table 2 and Figure 8 show that the largest values of mean 

velocity were measured at locations 8 and 5 with no wall in place. 

Measured values ranged from 62 to 64 percent of the mean velocity, U 1 
~ 

at the boundary-layer height. These values compare to largest value of 

SO percent of U~ measured at reference location 1 in an open area. 

The largest values of fluctuating velocity, U , were measured at rms 

locations 13 and 15 with the wall in place with values of 19 to 20 percent 

of U
00

• These values compare to a maximum value of 12 percent measured 

at reference location 1. The largest values of peak gust, represented 

by the mean plus three rms as discussed in Section 4.2, were measured at 
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locations 5 and 8 with no wall in place with values ranging from 98 to 

108 percent of U~. The largest value measured at reference location 1 

in an open area was 80 percent of U~. 

Velocity data of Table 2 were integrated with wind data from the 

Los Angeles International Airport and the results presented in Figure 9. 

The Los Angeles data was selected as a "representative" site. Based on 

the data in this figure, the windiest location would be location 11 with 

the wall in place. This location would be uncomfortable 10 to 30 percent 

of the time for short-exposure activities but acceptable for walking. 

All other locations measured would be at least acceptable for short­

exposure activities and many acceptable for long-exposure activities. 

The results of the pedestrian wind analysis showed that the 

pedestrian wind environment tmder and near the tensioned-membrane struc­

ture should be acceptable with minor inconvenience at a few locations 

on windier days. Location of the structure at a windier site would, of 

course, cause a windier environment about the structure. 

5.3 Pressures 

Table 6 shows the largest pressure coefficients and corresponding 

loads measured on the structure for each pressure tap location. Data 

identified as Configuration A in Table 6 represent data obtained at all 

tap locations for 36 wind directions without the wall shown in Figures 3 

and 5. Configuration 8 represents data obtained with the wall in place. 

The largest local peak pressure coefficient measured on the structure 

for each configuration was -1.55 for Configuration A and -1.60 for 

Configuration B--both measured at tap 126. These coefficients were 

referenced to the mean dynamic pressure of the approaching wind at 

400 ft elevation. Two versions of Table 6 provide the peak pressure 
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in psf for positive peaks (pressures acting toward the fabric) and for 

negative peaks (pressures acting away from the fabric) for two different 

reference pressures. One, 17 psf, corresponds to a 70 mph fastest mile 

at 30 ft; the second, 1 psf, provides a convenient data base to scale 

to any other desired reference pressure (wind speed). All data were 

obtained in a simulated flow corresponding to a lightly built suburban 

terrain (mean velocity power law exponent of 0.20). 

The pressure felt by the fabric is the vector sum of the pressures 

acting on the top and bottom of the fabric. An analysis of this net 

pressure loading was performed as described in Section 4.5 using data 

obtained simultaneously on the top and bottom side of the fabric. 

Table 8 shows the peak instantaneous pressures obtained by vector sum 

of top and bottom pressures at each point in time (columns 5 and 6). 

Also shown are the vector sums of peak pressures from top and bottom 

sides where the peaks may occur at different times (columns 3 and 4). 

In this table, a negative net pressure acts upward and a positive net 

pressure acts downward. The ratio of the largest peak from columns 3 

or 4 (underlined peak) to the largest peak from columns 5 or 6 is shown 

in column 7. This column indicates that net peak pressures obtained 

from time-independent assessment of top side peaks and bottom side peaks 

overestimates the actual net peak pressure obtained from simultaneous 

measurements by only 10 to 20 percent in most cases. 

Figure 10 shows contour plots of peak positive, peak minimum and 

mean pressure coefficients for both Configurations A and B for the wind 

direction (330) giving the largest values of peak minimum and the peak 

positive and peak minimum pressure coefficients regardless of wind 

direction for each configuration. 
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Tabulations of shear acting on the structure obtained by 

integration of mean pressures and multiplication by a gust factor are 

listed in Table 7. Integrations were performed in two ways for each 

case to assess the error involved in integrating over the curved sur­

face. Mean differences in integration were about 4.5 percent with 

the largest difference 15 percent. This indicates an acceptable level 

of accuracy in integration of pressures over the curved surface. 
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TAP LOCATIONS (relative to X, y axis) 

X Distance Y Distance 

~ (model inches) 'model inchesl 

101, 201 o. 7 3.0 

102 1.3 3.1 

103, 203 1.3 8.1 

104, 204 2.0 3.8 

lOS, 205 2.0 1.9 

106, 206 2.0 0 

107 2.0 6.6 

108 2.8 l.l 

109, 209 2.8 7.2 

llO 2.8 0 

Ill 2.8 5.4 

ll2, 212 3.5 6.2 

ll3, 213 3.5 1.4 

ll4 3.5 4.1 

llS 3.5 5_.2 

ll6 3.9 1.2 

ll7 4.3 7.8 

ll8 4.3 s.o 
ll9 4.3 1.5 

120 4.3 0 

121 4.3 3.2 

122 4.3 4.3 

123 4.3 6.7 

124 4.6 2.1 

125 4.6 4.0 

126, 226 4.6 6-.2 

127 s.s 6.8 

128 s.s 6.1 

129 5.5 4.8 

130 5.5 -·4.0 

131 5.5 1.8 

132, 232 5.5 0.3 

133, 233 5.5 2.3 

134, 234 5.5 5.4 

135, 235 5.5 0.6 

136, 236 6.5 3.3 

137 6.5 2,1 

138 6.5 4.1 

139, 239 6.7 6,7 

140 6.7 4.3 

141 6.7 3.2 

142 6.7 1.3 

143 6.7 0 

144 6.7 5.1 

145 6.7 7.9 

146, 246 7.4 3.2 

147 7.6 6.4 

148 7.6 4.3 

149 7.6 0.1 

150 7.6 5,4 

151, 251 8.6 0.2 

152, 252 8,6 2.2 

153, 253 8.6 4.0 

154 8.6 5.7 

155, 255 8.6 7,4 

156 9.7 6.5 

157. 257 10.3 1.1 

The following taps were located in a mirror image position on the 
east half of the model (see Section 5.3). 

102, 202 129 

104, 204 130 

105, 205 131 

108 133, 233 

109, 209 137 

ll2, 212 139, 239 

ll7 140 

ll8 141 

ll9 147 

126, 226 148 

127 156 

128 157, 257 

Figure 3e. Pressure Tap Locations 
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Configuration A- Without Wall 
Configuration B- With Wall 

Figure 5. Completed Model in Wind Tunnel 



39 

Underside of Model 

Figure 5. Completed Model in Wind Tunnel 
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Figure 5. Completed Model in Wind Tunnel 
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Figure Sg. Mean Veloci~ies and Turbulence In~ensi~ies 
at Pedes~rian Locations 13 and 14 



Umean 
Uinf 

Umean+ 
3*Urms 
Uinf 

.25/Div 

Urms 
Uinf 

.05/0iv 

so 

Location t5 

s NO WALL 

figure 8h. Mean Veloci!ies and Turbulence Intensities 
a! Pedestrian Loca!ion 15 



Umean -
Uinf 

Umean+ 
3*Urms ---
Uinf 

.25/Div 

Urms 
Uinf 

w 

51 

N 

Local ion 1 

E 

.05/Div WITH WALl. 

Umean -
Uinf 

Umean+ 
3*Urms 
Uinf 

.25/Div 

Urms 
Uinf 

.05/Div 

w 

N 

Local ion 

E 

8~' . 

Figure 8i. Mean Velocilies and Turbulence Inlensilies 
al Pedeslrian Localions t and 2 

2 



Umean --
Uinf 

Umean+ 
3*UrtnS 
Uinf 

.25/Div 

Urms 
Uinf 

.05/Div 

Umean 
Uinf 

Umean+ 
3*Urms 
Uinf 

.25/Div 

---

---

52 

N 

Location 3 

WITH WALL 

N 

Location 4 

W~-+--~--~~~~~~~~T+--~~E 

Urms 
Uinf 

.05/Div 

___ ...... /'' 

8 

Figure 8j. Mean Velocities and Turbulence Intensi~ies 
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Figure 8k. Mean Velocities and Turbulence Intensities 
at Pedestrian Locations 5 and 6 
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Figure 81. Mean Velocilies and Turbulence Inlensilies 
at Pedestrian Localions 7 and 8 
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Figure Sm. Mean Velocities and Turbulence Inlensilies 
al Pedestrian Localions 9 and 10 
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Figure 8n. Mean Velocities and Turbulence Intensities 
at Pedestrian Locations 11 and 12 
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Figure So. Mean Velocilies and Turbulence Inlensilies 
al Pedeslrian Localions 13 and 14 
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Figure lOb. Peak Pressure Contours on the Model 
for Cladding Loads 
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Figure lOc. Peak Pressure Contours on the Model 
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Figure lOe. Peak Pressure Contours on the Model 
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Figure lOf. Peak Pressure Contours on the Model 
for Cladding Loads 
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Figure lOh. Peak Pressure Contours on the Model 
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Figure lOj. Peak Pressure Contours on the Model 
for Cladding Loads 
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Figure 101. Peak Pressure Contours on the Model 
for Cladding Loads 
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Figure 10m. Peak Pressure Contours on the Model 
for Cladding Loads 
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Run # 

1 

2 

3 

4 

5 

6 

7 

8 

87 

TABLE 1 

MOTION PICTURE SCENE GUIDE 

Approach Wind 
Azimuth, degrees 

0 

45 

90 

135 

180 

225 

270 

315 



TABLE 2--PEDESTRIAH WIND VELOCITIES AND TURBULENCE INTENSITIES 

HEllOS TEHSIOH STRUCTURE -- NO YRLL 

LOCATION 1 LOCAT IOH 2 

WIHO UNEAN/UIHF URNS/UINF UNEAH+3•URftS/UINF WIND UftEAH/U I Nf' URftS/UINF UftEAH+3•URftS/UINF' 
AZiftUTH (PERCENT> <PERCENT> <PERC EHT > AZiftUTH <PERCENT> <PERCENT> <PERCENT> 

OoOO 41.9 1109 110~ OoOO 41 0 7 1008 74.2 
22.5(1 38o9 11°!5 73.4 22.50 39., 10.4 70.7 
4~00(< 4002 1(1.3 71.2 45.QO 380, 10 0 1 £809 
'7. 5(1 41.1 909 70o.8 ,7.50 39.3 10., 71.2 
90.00 4404 9.5 73.0 90.00 42.8 907 71.8 

112. 5(1 43. 1 9.8 72.5 112.50 450!5 1005 77.0 
1350(•0 48.0 10.1 78.4 135.00 44.3 9.5 73. 1 
157. 5(1 4309 900 70.9 157o50 45.3 11°0 9 80.9 
1SO.QO 30.i 11.5 i5.2 180000 4102 1308 82., 
202.5(1 40.3 9.3 ,8.2 202.50 41.2 10 0 9 74.0 
225.(•0 4403 903 72.1 225000 41.9 902 f.9.i 
24705(1 42.1 '-' 70.9 247.50 43.1 9.8 72.i 
270.00 39.9 9.4 ,8.0 270.00 4108 9.4 70.1 
292.5(1 39.8 10.2 70.4 292.50 4103 1004 72 .. 4 00 
315.00 39., 10.1 70.1 315.00 370, 10.6 ,,_ .. 

00 
337.50 37.7 10.i ,9_, 337.50 3709 1009 70., 

LOCATION 3 LOCATION 4 

WINO U"EAN/UINF URftS/UINF UftEAN+3•URNS/UINF WIND UftE AN /U I Hf' URftS/UIHF UftEAH+3•URftS/UINF' 
AZiftUTH (PERCENT> <PERCENT> <PERCENT> AZ I ftUTH <PERCENT> <PERCENT> <PERCENT> 

0000 41.~ 10.2 72.2 0.00 4402 1004 75.4 
22.50 41.1 10.i 72.9 22.50 44o0 10.0 74.0 
45000 38.4 9.9 ,8.2 45.00 40.0 904 ,8.2 
,705(1 41.2 10oi 73.1 i7.50 4200 904 70.1 
9(t.(t(< 41.7 9.9 71.3 90.00 4104 9.4 £9.5 

1 12. 50 41. 1 9.0 ,8.2 112.50 4009 705 ,3.4 
135000 48.0 9.9 77.8 135.00 5105 1302 91.2 
157050 42.5 14. 1 84.9 157.50 55.4 1007 8705 
180.0(• 4803 11. 4 82.6 180.00 51.8 9 7 81.0 
202.5(t 45.9 9.4 74.0 202.50 4809 9., 77.8 
225.00 48.1. 10.3 7901 225.00 45.9 10.1 77.4 
247050 45.7 9.8 75.3 247.50 43., 9.8 73.0 
270.00 39.9 9.7 i9.0 270.00 41.9 9.9 71.5 
292.5(< 3C).t 10. 1 &9.3 292.50 40.7 10.4 71.9 
315.0(< 38.4 10.5 70.0 315000 3507 10.5 6702 
337.5t\ 38., 1008 71 0 1 337.50 41 0 9 1008 7403 



TABLE 2--PEDESTR!AN WINO VELOCITIES AND TURBULENCE INTENSITIES 

HELlOS TEHSIOH STRUCTURE -- HO WALL 

LOCATION 5 LOCATION ' 
UIHO UHEAH/UIHF URNS/UIHF U"£AH+3•UR .. S/UIHF WINO U"EAN/UIHF URIIS/UIHF UHEAN+3•URHS/UIHF 

AZUlUTH <PERCENT) <PERCENT> <PERC EHT) AZUIUTH (PERCENT> <PERCENT> < PERCEH T) 

0.00 44.9 10.9 77.7 0.00 44.6 10.7 76.8 
22.50 39.£ 1Ct.3 7Ct.5 22.50 39., 10.3 70.3 
45.00 37.6 10.9 70.2 45.00 35.5 10.4 6£.8 
''1. 50 39.4 9.9 ,9.1 ,7.50 38.3 9.9 67.9 
90.00 44.6 11.9 80.4 90.00 36.5 10.3 67.3 

t t 2. 50 39.9 10.8 72.4 112.50 34.8 8.4 £0.0 
135.00 44.9 11.2 78.5 135.00 49.8 12.3 86.6 
157.50 59.3 11.9 95.0 157.50 50.2 14:0 92.3 
180.00 62.3 15.3 108.3 180.00 52.0 tl. 9 87.6 
202.50 57.5 12., 95.4 202.50 48.3 10.9 80.9 
225.00 40.4 11.£ 75.4 225.00 45.6 10.5 77.0 
247.50 38.2 10.9 7Ct.9 247.50 48.3 11.5 82.8 
270.00 39.0 10.8 71.4 270.0. 46.3 10.6 78.1 
292.50 38.2 10.3 ,9.1 292.50 39.0 10.3 70.0 
315.00 39.3 10.8 ?1.8 315.00 39.9 10.7 72.1 00 

337.50 41.7 11.4 7£.0 337.50 43.2 10.5 74.9 CD 

LOCAttOH 7 LOCATION 8 

IUICO Uft£AfVU !HF UtHS/UINF UN£AH+3•URRS/UIHF IIHO UHEAN/U INF URIIS/U IHF UHEAH+3•URHS/UINF 
AZIIUTH <PERCENT> <PERCENT> (PERC EHT) AZ IffUTH <PEICENT) <PEl CENT) <PERCENT> 

0.00 45.4 10.0 75.4 0.00 50.1 11. 1 83.5 
22.50 42.9 9.9 72.7 22.50 47.0 11 .7 82.0 
48.00 41.7 9.7 70.7 45.00 38.4 10.8 70.7 
,7.50 43.7 10.0 73., ,7.50 3,.7 11.5 71.2 
90.00 37.7 9.1 64.9 90.00 32.4 10.5 64.0 

112.10 39.8 9., ,8.5 112.50 37.2 10.0 67.1 
135.00 51.7 t 3. 1 91.1 135.00 48.9 11. t 82.2 
157.50 59.6 11.7 94.7 157.50 £3.7 

11 ·' 
98.5 

180.00 S2.i 10., 84.3 180.00 63.4 12.2 99.9 
202.50 49.1 t(t.9 81.7 202.50 '1.8 12.1 98.0 
225.00 46.0 10.4 77.4 225.00 46.7 l1 .l 80 .l 
247.50 4,.2 9.7 7!5.3 247.50 37.4 11.2 71.0 
270.00 44.4 10.3 7!5.3 270.00 32.4 11.6 ,7.2 
292.50 41.9 10.1 72.3 292.:50 33.6 10.7 65.7 
315.00 40.5 10.1 70.9 315.00 38.8 11.3 72.7 
337. 5(1 41.' 10.3 72.5 337.50 41.7 1t .8 77.3 



TABLE 2--PEOESTRIAH VIHO YELOCITIES ANO TURBULENCE INTENSITIES 

HELlOS TERSIOH STRUCTUJ.E -- ~0 VALL 

LOCATION 9 LOCATION 10 

WINO UIIEAH/UIHF URIIS/UINF UftEAH+3•URIIS/UINF 1110 UftEAII/UINF URIIS/U I HF UIIEA1+3*UiftS/UIHF 
AZIMUTH <PERCENT> <PERCENT) CPERCE .. T> AZIHUTH <PEICENT> ( PEICENT > <PERCENT> 

~-~0 48.7 1~.5 80. 1 0.00 47.5 1i.2 81.1 
22.50 44.3 10.9 7i.8 22.50 47.8 10.7 79.8 

:~:;: 40.1 9.9 ,,_9 45.00 40.4 10.0 70.4 
35.9 10.5 i7.3 i7 .50 33.8 9.0 60.7 

9~.00 27.4 9.4 55.7 90.00 38.5 9.1 ,5.9 
112.50 40.0 10.8 72.3 112.50 45.5 10.4 76.8 
135.00 5£.2 11.8 91.7 135.00 49.3 10.4 80.5 
157. 50 59.4 11.' 94.2 157.50 54.7 10.-3 85.5 
18~.00 ,0.2 11.' 95.0 180.00 54.8 11. 1 88.1 
202.50 54.i 11.2 88.1 202.50 57.0 

11 ·' 
92.0 

225.00 44.2 10.3 74.9 225.00 52.3 1.0. 1 82.5 
247.50 49.6 10.8 82.0 247.50 45.4 9.9 75.0 
270.00 44.2 10., 76.0 270.00 41.8 10.3 72., 
292.50 43.9 11.4 78.1 292.50 41.4 12.0 77.5 

8 315.00 33.8 10.8 ~,.2 315 .•• 3.4.2 9.9 , ... 0 
337.50 41.0 11.3 74.9 337.50 39.8 10.3 70.5 

LOCATIOH tt LOCATION 12 

WINO UIIEIN/UINF UlftS/UINF UftEAN+3•UIIIS/UIHF WINO UftEAM/UINF UIIIS/U I HF UIIEAM+3*URIIS/UlHF 
AZ!IIUTH <PERCENT> <PERCENT) < P£1C£HT > AZIH8TN <PERCENT> < PEICEHT > (P£1CENT> 

• 
0.00 47.9 9.5 76.4 0.00 55.5 11.7 90.6 

2'2.50 51.8 10.4 82.8 22.50 49.7 10.7 81.9 
45.00 48.1 10., 80.0 45.00 40.0 9.1 ,7.5 
,7.50 42.2 9.5 70.7 67.50 41.' 10.3 72.4 
90.00 43.3 9.5 71.8 90.00 40.3 9.9 70.1 

112.50 46.5 1 t. 1 79.8 tl2.SO 42.9 10.5 74.4 
135.00 50.3 1t.t 83., 135.00 47.3 9.8 7,.8 
157.50 60.0 10., 92.0 157.50 49.2 10.5 80., 
180.00 52.6 10.0 82.7 180.00 48., 9.7 77.7 
202.50 48.9 10.2 79.5 202.50 48.1 10.4 79.3· 
225.00 42.4 9.8 72.0 225.00 45.2 9.3 72.9 
247.50 40.5 9.5 69.0 247.50 39.5 '·' 68.3 
270.00 42.8 10.0 72.8 270.00 39.2 9.9 ,8.8 
292.50 41.7 10.0 71.' 292-50 38.7 10.5 70 .l 
315.00 41.8 10.3 72.7 315.00 35.7 9.0 ,2.8 
337.50 44.1 9.7 73.2 337.50 48.8 11 ... 83.0 



LOCtHIOH 13 

IIIHO UftEAH/UIHf 
AZIIIUTH <PERCENT) 

0.00 ,0,3 
22.50 57.0 
45.00 55.3 
67.50 45.!5 
90.00 28.2 

112.50 41.8 
135.00 49.3 
157.50 52.4 
180.00 48.8 
202.50 44.2 
225.00 38.3 
247. 5(• 32.9 
270.00 32., 
292. 50 3i.i 
315.00 41.0 
337. so 48.2 

lOCAtiON 15 

WINO UIIEAH/UIHF 
A2111UTH C PERC·ENT) 

.0.0(1 47. 1 
22.50 44.7 
45.00 45.7 
i7.50 41.1 
90.00 44.7 

112.80 4i.S 
135.00 .. ,.4 
157.5('< 45.0 
18 0 . (·~~ 44.3 
202.50 38.6 
225.(10 3, ... 
247.50 34.5 
270.00 35.7 
292.50 38.i 
315. (•0 42.7 
337. 5(: 48.3 

TABLE 2--PEDESTRIAH WIHD VELOCITIES AHD TURBULENCE INTENSITIES 

URIIS/UIHF 
<f:'ERCEHT> 

'. 1 10.4 
10.4 
8.i 

11.4 
15. t 
10.8 
10.4 
10.0 
10.0 
10.i 
9.9 
9.1 
9.4 
9.8 
9.8 

URIIS/UJHF 
C PERCENT> 

8.8 
1(1.2 
9.5 
7.7 

10.0 
9.5 
9.4 

10.1 
tO., 
10.2 
10.5 
10.0 
9.7 
9.5 

'·' 9.8 

HEllOS TENSION STRUCTURE -- NO WALL 

UIIEAH+3•UR"S/UIHF 
<PERCENT> 

77., 
88.3 
8i.5 
71.3 
,2.6 
87. 1 
81.' 
83.7 
78.8 
74.2 
70.0 
62.7 
'0. -o 
64.9 
·10 ... 
77.5 

UIIE~H+3*URfiS/UIMf 
C PERCENT) 

73.6 
75.2 
74.3 
i4.2 
74.7 
75.1 
74.7 
7!5.4 
7i.3 

''· 1 68.0 
64.5 
64.8 
67. 1 
71.5 
77.6 

LOCATION 14 

UIHO 
AZ I"UTH 

0.00 
22.50 
45.00 
i7.50 
90.00 

112.5(1 
135.00 
157.50 
180.00 
202.5(1 
225.00 
247.50 
270.00 
292.50 
315.00 
337.50 

UIIEAH/U I HF 
CPERCEHT> 

54.9 
48.8 
44.4 
42.4 
41.9 
43.5 
42.1 
42.1 
41.0 
40.9 
41.4 
44.1 
40.4 
42.2 
42.3 
so .1 

URfiS/UIHf U"EAH+3•URIIS/UIHF 
C PEitCEHT) <PERCENT) 

11. 1 88.3 
10.0 78.8 
8.7 70.7 

10.0 12.5 
11 .0 75.0 
10.2 74.0 
9.8 71., 
9:9 72.5 
9.9 70.8 
9.7 70.0 
9.7 70.6 
9.4 72 .s 
9.9 70.1 

10.5 73.8 U) 
8.7 i8.3 ~ 

10.5 81.6 



TAIL£ 2--PEOESTRIAN UIHO YELOCITIES ANO TURBULENCE INTENSITIES 

HELlOS TENSION STRUCTUIE -- NO UALL 

• • GREATEST VALVES • * 

UfiEAN/UtNF' URNS/UIHF' UNEAM+l•RttS/UIHF 
C PERCENT> CP£RCEHT> (PERCENT> 

LOC AZ N£AN RNS N+JINS LOC AZ MEAN INS N+JRIS LOC AZ MEAN INS H+lRHS 

8 157.5 63.7 11.6 -98.5 5 180.0 62.3 15.3 108.3 5 180.0 62.3 15.3 108.3 
U) 
"-> 

8 190.0 63.4 12.2 99.9 13 112.5 41.8 15.1 87.1 8 180.0 63.4 12.2 99.9 

5 180.0 62.3 15.3 108.3 3 157.5 42.!5 14.1 84.9 8 157.5 63.7 11.6 98.5 

8 202.5 61.8 12.1 98.0 6 157.5 50.2 14.0 92.3 8 202.5 61.8 12.1 98.0 

9 180.0 60.2 11.6 9!5.0 2 180.0 41.2 13.8 82.i 5 202.5 57.!5 12.6 95.4 

11 157.5 60.0 10.i 92.0 4 135.0 51.5 13.2 91.2 9 180.0 60.2 11.' 95.0 

1 157.5 59.i 11.7 94.7 1 t3·s. o 51.7 13.1 91. 1 5 157.5. 59.3 11.9 95.0 

9 1!57.5 !59.4 tt.i 94.2 !5 202.5 57.!5 t2.i 9!5.4 1 1!57.5 ''·' 1 l. 7 94.7 

5 157.5 59.3 11.9 9!5.0 6 135.0 49.8 12.3 ''·' 9 157.5 59.4 11.6 94.2 

5 202.5 57.!5 12.6 95.4 8 180.0 63.4 12.2 99.9 6 1!57.!5 50.2 14.0 92.3 



TABLE 2--PEDESTRIAN WIND VELOCITIES AND TURBULENCE INTENSITIES 

HELlOS TENSION STRUCTURE -- ~!TH WALL 

LOCATION 1 LOCATION 2 

WIND UMERH/UIHF URMS/U!NF UKEA~+3•URMS/UIHF WINO UNERH/UlHF UfUIS/U I HF U"EAH+3*UR"S/UINF 
AZI"UTH C PERCENT> <PERCENT) <PERCENT> AZI"UTH <PERCENT) (PERCENT) (PERCENT) 

(t. (•(; 34.9 11.8 7<•. 3 0.00 30.8 11.6 €-5.6 
22. SCl 3£.3 11.3 70.3 22.50 32. 1 11 . 7 67.1 
45. (r(t 3i.5 10.2 &&.9 45.00 33.3 10.3 t4.2 
'7. 5€< 40.5 9.5 ,,.C) ,7.50 37.2 9.8 ,,.7 
9(•.(•0 43.1 9.5 71.7 90.00 44.2 9.0 71. 1 

112.50 45.4 9.4 73.8 112.50 48.1 1€<., 80.0 
135. (•(: 49.8 10.1 80. 1 135.01) 47.2 10.4 78.5 
157. S(< 39.7 11.' 74.5 157.50 22.8 10:8 55.3 
1 8(•. (t(t 1&.3 7.4 38.& 180.00 17.8 9.3 45.8 
202. 50 38.8 10., 70., 202.50 22.5 11.3 5,.3 
225.00 48.0 CJ.e 77.4 225.00 45.0 10 & 7&.7 
247.50 44.3 9.1 71.7 247.50 .. ,.1 9.7 75.2 
27(t.(t(t 41.7 9.3 i9.7 270.00 42.2 CJ.4 70.4 
292.50 38.2 9.9 ,s.c> 292.50 37 0 10.0 ''·' tD 
315.00 35.9 10.6 67.6 315.00 31.0 10.7 &3.2 
337.50 34. 1 10., ,5.9 337.5(1 3Ct.2 11 (t 63.1 Vol 

LOCATION 3 LOCATION 4 

'UNO U"EAH/UINF URMS/UIHF UMEAN+3•URMS/UIHF UINI> UMEAN/U I NF URMS/UIHF UMEAN+3•URMS/UIHF 
AZIKUTH (PERCENT) (PERCENT> (PERC EHT > AZ I"UTH <PERCENT) (PERCENT> (PERCENT> 

0.00 3'3.1 11.4 57.4 0.00 35.2 11.2 68.7 
22.50 33.9 10., ,5.8 22.50 37., 10.5 69.1 
45.(10 31.3 10.4 '7.' 45.00 38.9 9.5 17.5 
'7. 50 37.8 9.5 ,,,4 £7.50 43.3 9.4 71.£ 
90. (•(< 43.0 9.9 72.7 90.00 41.0 ' 0 ''·' 112. so 44.0 9.4 72.2 112.50 3,.4 8.2 £0.9 

135.<•0 2,.1 10.3 57.1 135.00 15.3 7.6 38.0 
157.5(< 18.9 7.9 42.7 157.50 16.1 7.4 38.3 
180 (•(• 15.4 8.2 40.0 180.00 34.9 13.5 75.3 
202.50 51.3 12.£ 89. 1 202.50 55.5 10.4 8,.7 
225.00 50.9 10. 1 81.3 225.00 ~n .a 9., 80.7 
247.50 47.2 9.8 7£.8 247.50 48.2 9.£ 77.1 
270. (•0 39.3 9.2 i£.9 270.00 41.5 9.5 ,9.9 
292.50 3£.7 1Ct.2 ,7,4 292.50 37.0 10.7 69. 1 
315. (t(< 33. 1 10.5 64.6 315.00 27.£ 10.6 59.3 
337.5(< 3Ct.O 11. 9 ,5.8 337.5(1 30.3 11.5 64.'1 



TABLE 2--PEDESTRIAN WINO VELOCITIES ~~0 TU~SULENCE INTENSITIES 

HELlOS TENSION STRUCTURE -- WITH WALL 

LOCATION ' 
LOCATION ' 

WIND UHEAM/UINF URHS/UIHF UHEAH+l•URHS/UIHF lUND UHEAH/UINF URHS/U I NF UHE~N+l•URftS/UIHF 

AZIMUTH <PERC.EHT) <PERCENT> C PERCENT) AZIMUTH <PERCENT> <PERCENT> (PERCENT) 

0.00 ·23. 3 11.4 57.4 0.00 26.0 10.9 58.7 
22 .. 50 24., 11.4 58.9 22.50 2,.4 10., 58.3 

4~.00 27.5 11.7 i2.7 45.00 29.9 9:0 56.8 

'?.'50 34., 11.0 ,1,, ,7.50 33.4 10.1 ,3.7 

90.00 ..... , 12.2 81.1 90.00 36.7 10.1 ''·' 112.50 44.7 11.0 11.1 112.50 39.7 10.9 72.5 

13~.00 30.5 12. t 66.9 135.00 2S.ft 10.8 58.1 
157.5(< 34'.? 12.5 72.4 157.50 25.7 12 _., £3."i 

180.00 36.5 14.1 78.9 180.00 24.5 u.o 57.4 

202.50 32.9 12.7 70.9 202.50 47.1 14.7 91.3 

225.00 26.9 11.8 i2.4 225.00 58~2 It. 7 93.2 

247.50 43.2 12.0 79.2 247.50 49.5 to:l 80.3 

270.00 37.7 11.3 71.5 210.00 4i.7 11 .0 .,, . 8 

292.50 29.2 10.2 59.9 292.50 32.3 10 ·.a ...... , 
tO 

315.Ct0 25.7 10.8 58. 1 315.00 25.0 11.6 59.8 .c-
337.50 21 .. (r tO.i 5.2. 1 337. s·o 25.3 11.8 £0.i 

LOCAT"l OM 7 LOCATION 8 
... 

UIHD UMEAH/UINF URMS/UIHF UHEAH+3•URHS/UINF UIHD UIIEAH/UIMF URHS/U INF UHEAH+3•URHS/UIHF 

AZIMUTH C PERCENT) c PERCENT> C PERCENT) AZIMUTH <PERCENT) C PERCENT) <PERCENT> 

0.00 30.8 10.6 62.6 0.00 17.4 8.9 44.1 

22.50 3i.2 8.9 ,2.8 22.50 11.9 8.7 44.1 

45.00 41.5 9.0 68.4 45.00 18.4 8.0 42.3 

,7.50 41;2 9.5 ''·' ,7.50 29.1 10.4 ,0,4 

90.00 .3i. 4 8.9 i3.2 90.00 32.9 11.0 
''. 1 

112.50 30.5 9.5 .59. 0 112.50 48.2 12., 8,.2 

13~.00 18.9 10.3 49.8 135.00 18.3 8.5 43.8 

157.50 1.5.1 7.5 '38. 1 157.50 39.1 15.7 8,.8 

180.Ct0 24.3 10.7 56.4 180.00 44.6 17., <}7.5 

202.50 58.4 12.4 95.7 202.50 37., 14.' 82.2 

225.00 50.6 10.2 81.2 225.00 16.7 8.4 41.8 

247.50 50.3 9.4 78.5 247.50 48.0 1 1 .. 9 83.8 

270.00 43.4 '·' 72.1 270.00 31.2 12.0 67.2 

292.50 35.7 10.i ,7.4 292.50 2,.0 10. ,. 57.8 

315. CtO 28.4 11.9 64.0 315.00 18.2 8.9 45.0 

337.50 2i.1 10.7 58. 1 337.50 16'.6 8.7 42.6 



TABLE 2--PEDESTRIAH WIND VELOCITIES AND TURBULENCE INTENSITIES 

HELlOS TENSION STRUCTURE -- ~ITH WALL 

LOCAT!ON ~ LOCATION 10 

WitW UPIEAN/UINf URPIS/UIHf UPIEAN+3*URPIS/UINF WIND UPIEAH/U I Nf URI'IS/UIHF UI'IEAH+3*UR"S/UINF 
AZHIUTH (PERCENT) CPERCENT> (PERCENT> AZII'IUTH (PERCENT> (PERCENT) (PERCENT) 

C•. t:•C.: 24.0 9.0 51.1 0.00 17.4 ..... 40.2 t .0 

22. SC< 27.0 c;. 1 54.3 22.50 18.8 7., 42.4 
4 s. o~~ 27.~ 8.9 54.5 45.00 22.1 9.0 49. 1 
67.5(' 26. 1 8.1 50.4 67.50 28.4 ,_2 56.0 
90. (<(\ 25.9 9. 1 53.2 90.00 35.£ 1t). 4 £6.7 

112.50 30.3 10.4 i 1. 7 112.50 25.0 10. l ~5.3 

135.(·~ 27.4 14., 71.2 135.00 15.3 6.8 35.7 

157.50 25.5 11.4 59.8 157.50 14.3 i.O 32.3 
180.(.\1) 23.8 11 . 3 57.9 180 00 12.3 5.4 28.5 
202.50 30.4 12.9 i9.2 202.50 14.6 fr.4 33., 

225.C•C• 54.9 10., 86.5 225.00 15.5 7.£ 38.4 

247.50 57.4 11.3 91.2 247.50 48.6 13.5 e,.o 
270. (o(< 44.3 10.9 76.9 270.00 43.7 11 . 2 77.5 
2,2.50 34.i 12.9 73.4 2,2.50 2i.2 10.6 ~8.1 CD 
315.00 1'. 1 9.3 44.2 315.00 14.9 1.7 38.0 V'l 

337.50 18.0 9.7 47.3 337.50 13.5 6.7 33.5 

LOCATION 11 LOCATION 12 

WINO UPIEAN/UINF URPIS/UIHF UPIEAH+3•URPIS/UIHF WINO UPIEAH/UIHF URPIS/UIHF UI'IEAN+Z•URI'IS/UINF 
AZIMUTH (PERCENT> (PERCENT> (PERCENT> AZIMUTH <PERCENT) <PERCENT> <PERCENT> 

0.00 41.9 11.4 76. 1 0.00 H.9 7.6 39.7 

22.50 43.4 10.6 75.1 22.50 16.9 7.8 40.4 

45.00 40.3 9.4 ,8.4 45.00 23.1 10.8 5b.2 
67.50 37.2 9.2 64.9 67.50 34.5 12., 72.1 
90.(«0 39.9 9.7 b9. 1 90.00 38.3 10.9 71 . 1 

112.50 27.0 10.1 57.2 112.50 36.2 14.6 79.9 
135.(«0 17.3 7.1 4(1.4 135.00 11 . 5 5.0 26.4 

15 7. 50 14.6 6.4 33.8 157.50 15.9 6.6 35.6 
18(•. 00 11.9 5.8 29.2 180.00 15.8 7.3 37.b 

202.50 17.3 8. 1 41. 7 202.50 13.2 6.0 31 . 1 
225. (•(• 3£., 1£.2 85. 1 225.00 9.6 4.4 22.7 

247.50 56.5 10.5 8·7. 9 247.50 33.4 14.2 76. 1 
270.00 42., 10.0 72.5 270.00 32.9 10.3 ,3.7 

292.50 25.8 10.2 5£.5 292.50 27.8 11 3 61.9 

315.00 15.9 7.5 38.4 315.00 17.0 9.4 45.2 
337. 5(• 26.5 10.8 58.8 337.5(1 14.8 7.3 36.7 



LOCATHlH 13 

WINO UHEAH/UINF 
AZiftUTH (PERCENT) 

0.00 15.9 
22. 50 19.9 
45.00 15.5 
'7. 50 13.8 
90.00 18.2 

112. 50 27.8 
135.00 36.9 
157.50 5Cc.4 
180.00 53.6 
202.50 51.0 
225.00 38.4 
24 7. 50 28.4 
270.00 29.7 
292. 50 42.7 
315 00 56.6 
337.50 28.9 

LOCATION 15 

WINO UNEAN/UIHF 
AZUtUTH <PERCENT> 

0.00 18.2 
22.50 35.0 
45.00 21.6 
£7.50 35.5 
90.00 45.3 

112.50 4,.0 
135.00 45.9 
157.50 44.6 
180.00 41.8 
202.50 34.3 
225.00 29.3 
247.50 31.' 
270.00 35.5 
292.50 43.0 
315.00 52.6 
337.5(1 34.7 

TABLE 2--PEOESTRIAH WIND VELOCITIES AND TURBULENCE INTENSITIES 

HELlOS TENSION STRUCTURE -- WITH WAll 

UIHS/UIHF 
(PERCENT) 

8. 1 
8.? 
6.2 

'·' 7.9 
11.6 
14.7 
14.8 
11.6 
10.0 
9.6 
9. 1 
9.3 
9.2 

11.3 
19.5 

URNS/UIHF 
(PERCENT) 

8.2 
13.2 
8.8 

10.8 
10.0 
8.9 
9.2 
9.6 

10.0 
t(t.2 
10.2 
10.4 
10.0 
9.4 
9.6 

18.6 

UNEAH+l•URNS/UIHf 
(PERC: ENT) 

40.2 
46. C• 
34.1 
33.5 
41.8 
62.7 
81. (1 
94.8 
88.3 
81. 1 
67.3 
55.8 
57.7 
70.4 
90.5 
87.4 

UNEAH+3•URNS/U!NF 
<PERCENT> 

42.8 
74.5 
48. 1 
6?.8 
75.2 
72.8 
73.7 
73.4 
71.6 
64.8 
,0.0 
62.7 
65.6 
71.3 
81.4 
90.4 

LOCATION 14 

WINO UNEAH/UIHF 
AZ I NUTH <PERCENT> 

0.00 25.6 
22.50 14.0 
45. -oo 13.9 
£7.50 36.1 
90.00 38.5 

112.50 39.6 
135.00 29.1 
157.50 19.4 
180.00 16.2 
202.50 19.8 
225.00 31.9 
247.50 36.8 
270.00 36.6 
292.50 36.8 
315.00 t1 .0 
337.50 13.6 

URNS/U I HF UNEAH+3*URNS/UINF 
(PERCENT> <PERCENT> 

9.8 55.0 
6.7 34.3 
6.2 32.5 

13.7 77.0 
9.5 67.0 

10.8 71.9 
11.7 64.2 
9.0 46.3 
7.3 38.1 
9.2 47.3 

10.8 64.3 
10.5 £8.2 
9.3 64.6 

12.0 72.8 U) 
4.9 25.6 Q') 
6.4 32.8 



TABLE 2--PEDESTRIAH WINO VELOCITIES AND TURBULENCE INTENSITIES 

HEllOS TEHSIOH STRUCTURE -- WITH WALL 

* >t: GREATEST YALUES * * 

UMEAH/UlHF URttS/UIHF UMEAH+3•RI'!S/UIHF 
CPERCEHT) <PERC EHT ;, <PERCENT) 

LDC AZ MEAH RJIIS M+3RJIIS LOC AZ MEAH RJIIS M+3RJIIS LOC AZ MEAN RMS "+3RMS 

7 202.5 58.4 12.4 ,,,7 13 337.5 28., 1'-' 87.4 8 180.0 44.6 17.6 97.5 lO 
........ 

i 225.0 58.2 11 . 1 93.2 1 5 337.5 34.7 18.6 9('1.4 7 202 5 58.4 12.4 95.7 

9 247.5 57.4 11 . 3 91.2 8 180.0 44.(, 17.~ 97.5 1 3 15 i •. 5 50.4 14. a 94.8 

13 315.0 5£,.(, 11.3 90.5 11 225.0 J£,.6 16.2 85.1 6 225.Q 58.2 11 . 7 93.2 

11 247.5 5&.5 10.5 87., 8 157.5 39.7 15.7 86.8 f, 2Q2.5 47. 1 14.7 91 . 3 

4 202.5 55.5 10.4 86.7 8 202.5 37.6 14.9 82.2 ' 247.5 57.4 1 t . 3 ~q. 2 

' 225.0 54.CJ 10.6 86.5 13 157.5 50.4 14.8 94.8 13 315.0 5£ .. 6 1 t . 3 90.5 

13' 180.0 53.6 11.' 88.3 6 202.!5 4 7. 1 14.7 '1 . 3 15 337.5 34.7 113.6 90.4 

15 315.0 52.6 9.6 81.4 13 135.0 3f..9 14.7 81 . () 3 202.5 51.3 12.6 139.1 

4 225.0 51.8 9.6 80.7 9 135.0 27.4 14.6 71 . 2 1 () 247.5 48.6 13.5 89.0 



TABLE 3 

PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEEO 

LOS AMCELES, CALIFORNIA IHT. ARPRT (196!5-1974) 

SEASCN : AN·t( UA l NO OF OBS. = 2921, HT. OF HEAS.= 20. FT. 

VELOCITY LEYELS IN "PH 

DIRECTION Q- 3 4- 7 8-12 13-18 19-24 25-31 32 + TOTAL 

" .. {('t 1. 70 .70 .3Ct . 1 (t f.t.OO O.QO 3.60 
HNE . 5 (« 1. 30 .!50 . 10 0 .. ()() 0.00 0.00 2.40 

HE . 6 Ct 2. 10 .70. . 10 0.00 Q.OO 0.00 3.50 

ENE . 90 2. S(: .8~ . 1 (• 0.00 0.00 0. (•0 4 ... , 
•• ..J'./ 

E 1.,¢ '. (t(J 2. 10 .30 0.00 0.00 0 .'C:•O 1 (r • QO ~ 

ESE 1.00 3.00 1. 00 .20 0.00 0.00 0.00 5.20 00 

SE .70 1. 80 .80 . 1 (t 0.00 0.00 0.00 3.40 
SS£ . 7 0 1. 30 .40 . 10 0.00 0.00 0. 00 2.50 

s . 90 2.00 . 30 . 1'=- 0.00 0.00 0.00 3.4Q 
ssw . 4 Ct 1 . (•0 .40 . 1 (I ().00 t). 00 {) • CtO 2.00 
SW . 7 Ct 2.30 2.20 .80 0.00 0.00 0.00 f,. 10 
WSW . 90 :5.~0 10.30 5.50 . 20 0.00 0.00 22.40 

" .90 4. 70 10.30 7.00 • 5 (t . 10 O.Ct(t 23.50 
VHW . 40 1. t 0 .80 .20 0.00 0.00 0.00 2.!50 

""' .40 1. 10 .40 . 10 0.00 0.00 0.00 2.00 
NNW . 4 () 1 • (10 .30 .30 . 10 0.00 0.00 2. 10 
CAl.ft so 0. 00 Q.OO t>.OO 0.00 0.00 0. C•O .80 
TOT 12.4(l 39 . ?0 32.30 15.44) 1 . ()C) . 20 O.c>O tOCt.OO 



Calm, light air 

Light breeze 

Gentle breeze 

Moderate breeze 

Fresh breeze 

Strong breeze 

Near gale 

Gale 

Strong gale 
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TABLE 4 

SUMMARY OF WIND EFFECTS ON PEOPLE 

Beaufort Speed 
number (m;eh) 

0, 1 0- 3 

2 4- 7 

3 8-12 

4 13-18 

5 19-24 

6 25-31 

7 32-38 

8 39-46 

9 47-54 

Effects 

Calm, no noticeable wind 

Wind felt on face 

Wind extends light flag 
Hair is disturbed 
Clothing flaps 

Raises dust, dry soil and 
loose paper 

Hair disarranged 

Force of wind felt on body 
Drifting snow becomes airborne 
Limit of agreeable wind on land 

Umbrellas used with difficulty 
Hair blown straight 
Difficult to walk steadily 
Wind noise on ears unpleasant 
Windborne snow above head 

height (blizzard) 

Inconvenience felt when walking 

Generally impedes progress 
Great difficulty with balance 

in gusts 

People blown over by gusts 

Note: Table from Reference 4, p. 40. 
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TABLE 5. 

CALCULATION OF REFERENCE PRESSURE 

1. Basic wind speed minimum: 

2. 

Fastest mile at 30 ft = 70 mph 

Mean hourly wind speed = 70/1.27 = 55.1 mph 

1000 •17 
Mean hourly gradient wind speed = 55.1 (~) = 100.0 mph 

Mean hourly wind at wind tunnel velocity reference location 
at 400ft (50 in model at 1:96 sclae): 

U(400) 
400 . 20 

= 100.0 (1150) = 81.0 mph 

Reference pressure = 0.00256(81.0) 2 = 16.8 psf 

Use 17 psf 

Loads for other wind velocities: 

Fastest mile speed Multiply loads by 

80 (80/70) 2 = 1.31 

90 (90/70) 2 = 1.65 

100 (100/70) 2 = 2.04 

110 (110/70) 2 = 2.47 

3. Gust load factors to convert hourly mean integrated loads to 
various gust durations (see sect. 4.4): 

Gust Duration, Sec Gust Load Factor 

2-3 (1.6) 2 = 2.56 

5-7 (1.5) 2 = 2.25 

10-15 (1.4) 2 = 1.96 

Table 7 used a gust load factor of 2.25. 



TAELE 6FI. PE~K LOADS fOR COHriGURATIOH A : HELlOS TEHSIOH STRUCTURE 
LF.RGEST VALUES OF CLAD~ING LOAD REFERENCE PRESSURE = 17.0 PSF 

TAP AZI- PRESS NEGATIVE POSITIVE TAP AZI- PRESS NEGATIVE POSITIVE TAP AZI- PRESS NEGATIVE POSITIVE 
"UTH COEff PEAK PEAK "UTH COEff PEAK PEAK ftUTH CO Err PEAK PEAK 

---- PSF ---- ---- PSF ---- ---- PSF 

i()i 2 SCt .60 -9.3 10.3 128 7<• -.62 -10.6 6. 1 154 16 0 -.74 -12.6 6.6 
1 t) 2 340 -.62 -1 (t. 5 9.3 129 12 (t -1. 14 -1CJ.4 6.0 155 150 -. 68 -11.6 7.2 
1 c~ 3 350 -.6~ -11.8 5.5 130 0 -1.10 -18.7 7.0 t 56 60 -. 95 -16.1 7.0 
1 1)4 350 - 1. li -20.1 8.4 131 25(• - 1 . 18 -20. 1 4.0 157 teo -.45 -7.6 3.2 

1Ct5 20 -1. 01 -17.2 9.7 132 3 4(1 -.97 -16.5 1. 9 2 (11 210 -1.03 -17.6 2.4 
1 C)£. 350 -.8, -15.1 9.7 133 33¢ - 1. 06 -18.0 6.3 203 1,0 -. 77 -13. 1 .5 

1 C• 7 20 -.68 -1 1 . ' s.s 134 6(• -.98 -IE·. 7 5.5 204 240 -. 92 -15.7 4.5 
1 (:d3 34C• - 1 . (15 -17., 7.(1 135 1 e c' -.6(1 -10.2 ,,2 2CI5 1 '0 -. 70 -12.0 6.2 
1 (t9 30 -·. '' -1 1. 2 1.4 136 1 3(• - 1 . 33 -22.6 5.6 2 (16 16 0 -.52 -8.9 4.3 

11 (• 340 -.95 -16.2 6. 1 137 2Q(t __ ,4 -16.(1 5.6 20, 270 -. 74 -12.6 2.(1 ......... 

111 10 -1. OS -18.4 7.6 138 12(• -.98 -16.6 6.4 212 200 -. 71 -12.0 4.3 0 

112 40 __ ,8 -16.7 6.7 13, 140 -.86 -14.6 6.3 213 1'CI -.4, -8.3 6.6 ......... 

113 340 -1.29 -21.9 4.0 140 120 -.99 -16.8 5.9 226 200 .44 -4.? 7.4 

tt• 350 -1.27 -21.6 6.6 141 140 - 1. 01 -17.2 5.2 230 200 . 52 -4.9 8.8 

115 20 -1.03 -17.6 7.3 142 230 -.90 -15.2 4.6 232 160 -.51 -8.8 4.8 

11ft 40 -1.22 -20.7 6.0 143 1 CJ (t -.71 -12. (t 3.5 233 160 . 51 -4.6 8.7 

11.? 60 -.51 -8.6 8.0 144 15(• -.91 -15.5 6.2 234 200 -.43 -7.3 4.4 

118 20 -1. 12 -1,.1 6.2 145 130 -.65 -11 . 0 8.6 235 1' 0 -. 92 -15.7 2.3 

11' 330 -1. 18 -20.1 4.1 146 13(1 -1.00 -17.1 6.3 236 110 . 38 -4.9 6.5 
12(t 350 -.84 -14.2 2.8 147 150 -.86 -14.6 6.6 239 270 -. 79 -13.4 3.5 

121 330 -1.35 -23.0 5. 1 148 13(1 -.98 -16.7 6.2 246 160 -. 37 -6.3 5.4 

122 0 -'1. 15 -1,.5 6.2 149 1!50 -.,2 -15.7 3.8 251 340 - . (,3 -10.8 3.7 

123 40 -.£5 -11 . 1 7.0 150 160 -.81 -13.8 5.5 252 340 -.57 -9.7 3.4 

124 330 -1. 4' -25.3 5.4 151 170 
__ ,, 

-11 . 7 9., 253 320 -. 78 -13.2 4.5 

125 ?fJ -1. 14 -19.3 5.8 152 22C• -.74 -12.6 9.7 255 30 0 -. 73 -12.4 2.6 

126 330 -1.55 -26.3 6 ., 153 l'H1 -.91 -15.4 7.4 257 0 -. 90 -15.4 .5 
.w 

12? £0 -.93 -15.8 7.0 



TABLE &A. PEAK LOAOS FOR COHFIGURATIOH A 
LARGEST VALUES 0~ ClAD~IHG lOAD 

HELIOS TEHSIOH STRUCTURE 
REFERENCE PRESSURE= 17.0 PSF 

* * 15 GREATEST PRESSURE COEFFICIENT MAGNITUDES * * 
TAP AZI- PRESS HEGATIYE POSITIVE 

MUTH COEFF PERK PEAK 
---- PSF 

126 330 -1.55 -26.3 6.3 

124 330 -1.49 -25.3 5.4 

121 330 -1.35 -23. (t 5.1 

136 130 -1.33 -22. t• 5.6 

113 340 -1. 2' -21., 4.0 

114 350 -1.27 -21.6 6.6 

116 4(t -1.22 -Zt;<. 7 6.0 

11, 330 -1. 18 -20. 1 4.1 

131 2,0 - 1 . 18 -20. 1 4.0 

104 350 - 1 . 18 -20 . 1 8.4 

122 (t -1.1!5 -1,.!5 6.2 

12, 120 - 1 . 14 -1,.4 6.0 

125 70 -1.14 -1,.3 5.8 

11 e 20 - 1 . 12 - 1'. 1 6.2 

t.J () (t - 1 . 1 t;t -18.7 7 . () 

..... 
0 
N 



TAEllE tiA. PEAK LOADS rOR COHriGURATIOH E : HELIOS TEHSIOH STRUCTURE 
LARGEST VALUES OF CLADDING LOAD REFERENCE PRESSURE = 17.0 PSF 

TAP AZl- PRESS NEGATIVE POS!TIYE TAP AZI- PRESS HEGATIYE POSITIVE TAP AZI- PRESS HEGATIYE POSITIVE 
fWTH COEFF PEAK PERK f'IUTH COEFF PEAK PEAK PlUTH COEFF PEAK PEAK 

---- PSF ---- ---- PSF ---- ---- PSF 

u~ 1 3 00 -.64 -10.9 7.7 128 1 4 (1 -.72 -12.3 6. 1 154 170 -. 85 -14.4 6.2 

10.2 350 -.66 -11.1 7.2 129 7(1 - 1 . 0 5 -17.9 6.2 155 16 0 -. 71 -·1 2. 1 5.9 
103 350 -1. OS -18.3 5. 1 130 350 -1.20 -20.4 1.6 156 60 -. 96 -16.4 6.7 

1 (•4 350 -1.25 -21.3 6.!5 131 10 -1. 19 -2(}.3 4.1 15T 160 -.48 -8. 1 3.7 
1. t."~5 0 -.82 -14.0 £.9 132 0 -1 . 15 -19.5 2.3 201 19 I) -. 72 -12.2 5.3 

10£ 10 -.80 -13.6 7.6 13 3 0 - 1 . 07 -18.2 6.0 2(13 240 - . 70 -11.9 5.f. 

1 (« 7 30 -1.02 -17.3 6.8 134 7C• -.ss -15.0 5.2 204 210 -. 82 -13., 8.2 

1 (•8 340 -1.13 -1CJ.2 5.8 135 1¢ -.65 -ll.(t ,,3 205 170 -.55 _,_3 8.8 
1 t,"19 330 -.48 -8.2 7.2 136 210 -.99 -16.8 6.5 2(16 230 -.53 -9.0 £. 7 

11 ¢ 20 -.78 -13.3 4.4 13 7 330 -.«)3 -15.8 4.3 209 260 -. 76 -12.«) 5.0 ........ 

111 30 -.99 -1,.9 £.6 138 40 -1 . OS -18.3 6.0 212 250 -. 62 -1(1.6 6.8 0 

112 40 -.86 -14.6 5.8 13«) 14¢ -.«)0 -15.3 6.4 213 16 0 . 50 -5.3 8.5 Vol 

113 0 -1.25 -21.3 3.8 140 110 -1.04 -17.7 5.«) 226 170 .45 -5.0 7.6 

114 10 -1. 22 -20.7 5.3 141 22(t 
__ ,, -16.8 4.6 230 180 . 51 -4., 8.6 

115 30 -1.24 -21 .0 £.2 142 27<• -.97 -1,.5 4.2 232 20 I) .44 -5.3 7.5 

116 20 -1.34 -22.7 4.9 143 220 -.68 -11.5 2.6 233 210 . 6(} -4., 10.2 

11i' 0 .47 _,.2 8. 1 144 150 -.90 -15.3 5.3 234 240 -. 41 -7. 1 6.2 

118 40 -1.13 -1CJ.2 5.5 145 130 -.56 -CJ.S 8.5 235 260 -. 84 -·14. 2 2.8 

119 340 -1.28 -21.7 3.7 14, 21 (• -.92 -15.£ 5.0 236 190 . 34 -5.0 5.8 

120 0 -1.01 -17.1 2.4 147 15(• -.«)0 -15.3 '. 1 239 260 -.60 -10.2 4.7 

121 330 -1.29 -21.9 4.2 148 190 -.94 -1,.0 5.7 24, 170 -. 34 -5.7 5.5 

122 10 -1.28 -21.8 5.5 14CJ 1CJ(t -.84 -14.3 4.0 251 30 - . 51 -8.6 5. 1 

123 40 -.75 -12.8 7.3 150 160 -.85 -14.5 5.3 252 20 -.53 -9.0 4.9 

124 340 -1.36 -23.1 5.7 151 160 -.81 -13.8 CJ.6 253 C) -.57 -CJ.8 5.8 

125 10 -1.48 -25.2 5.7 152 23(1 -.£9 -11. 8 8.0 255 250 -. 70 -12.0 2.8 

126 320 -1. 60 -27.3 6. 1 15 3 190 -. 11 - 13. 1 7.8 257 260 -. 77 -13. 1 1 . 8 

127 130 -.8, -14.6 £.9 



TABLE 6A. PERK LOADS FOR COHFIGURATIOH 9 
LARGEST VALUES OF CLADDING LOAD 

HELIOS TENSION STRUCTURE 
REFERENCE PRESSURE = 17.0 PSf 

* * 15 GREATEST PRESSURE COEFFICIENT "AGHITUDES * t: 

TAP AZ I-· PRESS NEGATIVE POSITIVE 
MUTH COEFF PEAK PEAK 

---- P SF 

12£ 32(• -1.£0 -27.3 '. 1 
125 10 -1.48 -25.2 5.7 

124 340 -1.36 -23. 1 5.7 

116 20 -1.34 -22.7 4.~ 

121 330 -1 .29 -21.9 4.2 

122 10 -1.28 -21.8 5.5 

119 340 -1.28 -21.7 3.7 

113 0 -1 .25 -21.3 3.8 

104 35(• -1.25 -21.3 b.S 

115 3(• -1.24 -21. (t ' ., . -
114 1 (• -1.22 -20.7 5.3 

130 35(• -1.20 -20.4 7.& 

131 l(t -1.19 -20.3 4. 1 

132 (t - 1. 15 -1().5 2.3 

118 4(• -1. 13 -1CJ.2 5.5 

...... 
0 
~ 



TABLE tiA. PEAK LOADS fOR COHfiGURATIOH A ; HELIOS TENSION STRUCTURE 
LARGEST VALUES GF CLADDING LOAD REFE~ENCE PRESSURE = 1. <• P SF 

TAP AZI- PRESS NEGATIVE POSITIVE TAP AZ I-· PRESS NEGATIVE POSITIVE TAP AZI- PRESS NEGATIVE POSITIVE 
ftUTH COEFF PEAK PEAK MfJTH COEff PEAK PEAK "UTH COEFF PEAK PEAK 

PSF ---- ---- PSf ---- ---- PSF 

1 t: 1 2 St~ t)t'l -.55 . EiO 128 ?0 -.62 -.62 .36 154 16(1 -.74 -.74 . 39 
1 t;•2 34Q -.~2 -.~2 . 55 12 ~ 1 2(< -1. 14 - 1 . 14 . :~5 15 5 1 5 (t -.iS -.613 .43 
1 () 3 3 50 -·. 69 -. 69 32 130 () -1.1(• -1.10 .41 156 6 f) -.95 -.95 .41 
1 (•4 35Q -1. 113 -1. 18 . 49 131 25ti -1.18 -1.18 .24 15? 180 -.45 -.45 . 1' 
1 (.~ 5 2U -1. <H - 1 . (« 1 . 57 l't'? 340 -.97 -.97 . 11 201 21 (t -1.0 3 -1. !) 3 . 14 
t·c;. t:. 350 -.13, -.139 .57 133 330 -1.06 -1.06 . 3 7 203 1,0 -.77 -.77 . ¢3 
107 20 -.69 -.68 .52 134 60 -.98 -.98 .32 204 2 4 (• -.92 -.92 .27 
1 C•B 340 -1. 05 -1.05 .41 135 1 so -.60 -. i<:• . 54 205 1~0 -.70 -.70 . 36 
1 ;) 9 30 -·. 66 -.66 . 44 136 1 30 -1.33 -1.33 . 33 206 160 -.52 -.52 . 25 
1 1<;, 340 -·. 95 -.95 . 3€· 137 200 -.94 -.94 . 3 3 209 2 7l> -.74 -. 7 4 . 12 .......... 
1 1 1 H' -1. oa -1. OS . 44 138 120 -.98 -.98 . 38 212 2 (.\ (• -.71 - . 7 1 . 25 0 
112 40 -·. 98 -.98 .39 139 140 -.Sf. -.86 . 37 213 1 9(• -.-49 -.49 . 39 V1 
113 340 -1.29 -1.29 . 23 140 120 -.99 -.99 . 35 226 20(• . 44 -.28 .44 
114 350 -1.27 -1. 2 7 .39 141 140 -1. Q 1 -1.01 .31 231) 2QC) . ~2 -.29 . 52 
115 20 -!. 03 -1.03 . 43 142 230 -.90 -.90 . 27 232 160 -.51 -.~1 . 28 
11 f. 4Q -1.22 -1.22 .3€. 143 190 -.71 -.71 .21 233 160 .~1 -.27 . 51 
1 1 7 6(: -.51 -.51 . 4? 144 ! so -.91 -.91 .3Ei 234 200 -.43 -.43 . 26 
l 1 f: 20 -1. 12 - 1. 12 . 3 t. 145 131) -.65 -.65 . so 235 191) -.92 -.,2 . 14 
11? 330 - 1. 1 s -1. 1 s . 24 14£ t 30 -1. 00 -1. OC• . 3? 23£ 1?0 . 38 -.29 . 38 
12(1 350 -. 84. -.84 . 16 147 150 -.8i -.86 . 39 239 27Q -.79 -.79 .21 
121 3 30 -1.35 -1.35 .30 148 130 -.98 -.98 .3i' 24£ 160 -.37 -.3i' . 32 
122 Q -1. 15 - 1. 15 . 37 149 150 -.92 -.92 . 22 251 340 -.63 -.63 .22 
123 40 -.£5 -.65 .41 1~0 160 -.81 -.81 .32 252 340 -.57 -.57 . 20 
124 330 -1.49 -1.49 . 32 151 1 7Q -. '' -.69 .58 253 32¢ -.78 -.78 . 26 
125 ?0 -1. 14 -1. 14 . 34 !52 220 -.74 -.74 . 57 255 300 -.73 -.?3 . 15 
12€· 3 30 -1. 55 -1.55 . 37 153 190 -.91 -.91 . 43 257 0 -.90 -.90 . 03 
12? E. f.'< -.93 -.93 .41 



TABLE &A. PEAK LOADS FOR CONFIGURATION P 
LARGEST VALUES OF CLADDING LOAO 

HELIOS TENSION STRUCTURE 
REFERENCE PRESSURE = 1.0 PSF 

* * 15 GREATEST PRESSURE COEFFIC!ENT MAGNITUDES * * 
TAP AZI- PRESS NEGATIVE POSITIVE 

MU TH COEFF PEAK PEAK 
PSF ----

12i 330 -1.5!5 -1.55 .37 

124 33(t -1.49 -·1 . 4 ~ .,., 
-·.:... 

121 330 -1.35 -·1 . 3 5 . 30 

136 l3(J -1.33 -·1 . 3 3 . 33 

113 340 -1. 2' -1.2' . 23 

114 JSC.• - 1 . 27 -·1 . 2 7 .39 

116 4(t -1.22 -1.22 .36 

119 33¢ -1.18 -1. 1 e .24 

131 25(t - 1 . 18 -t. 18 .24 

104 350 -1.18 -1 . 1 e .49 

122 (! - 1 . 15 -·1 . 15 "7., .. _., 

129 120 -1. 14 -1.14 . 35 

125 70 - 1. 14 -1. 14 .34 

11 e 2(t - 1 . 12 -·1. 12 . 36 

130 (! -1.10 -1 . 10 .41 

..... 
0 
0\ 



TABLE 6A. PEAK LOADS fOR COHfiGURATIOH B : HELlOS TEHSIOH STRUCTURE 
LARGEST VALUES OF CLADDING LOAD REFERENCE PRESSURE = 1. 0 P SF 

TAP AZI- PRESS NEGATIVE POSITIVE TAP AZ 1-· PRESS NEGATIVE POSITIVE TAP AZI- PRESS NEGATIVE POSITIVE 
f1UTH COEFF PEAK PEAK f1UTH COEFF PEAK PEAK f1UTH COEfF PEAK PEAK 

PSF ---- ---- PSF ---- • ---- PSF 

1 !.) 1 300 -.64 -.,4 . 4' 128 140 -.72 -.72 .36 154 170 -.8~ -.ss . 36 
102 3~0 -.ii -.66 .42 12, 70 -1.0~ -1.05 .36 15 s 160 - . 71 - . 71 . 34 
1l'3 350 -1.09 - 1. 08 .30 130 350 -1. 20 -1.20 . 44 1~6 60 -.96 -.96 . 40 
104 3~0 -1. 25 -1.2~ . 38 131 10 -1. 1' - 1 . 1' . 24 157 1'6 (l -.48 -.48 . 22 
1 C•S 0 -.82 -.82 .40 132 0 - 1. 15 - 1 . 15 . 13 201 190 -.72 -.72 . 31 
n:•.£. 10 -.80 -.8Q . 45 133 Q -1.07 -1 . 07 . 35 2('13 240 -. 7 0 -. 7 (} . 33 
107 30 -1.02 -1. 02 . 40 13 4 70 -.8s -.88 . 3 1 20 4 21(1 -.82 -. 8 2 .48 
1 C;.f~ 340 -1. 13 - 1 . 1 3 .34 13S lr.< -,f,, -.iS . ~ 5 2V~ 17 (,• -.ss -. s s . 52 
109 330 -.48 -.48 . 43 136 210 -.9, -.99 . 3 8 2iJ' 23C:• - 53 -.53 .40 
11 C:• 2(< -. 78 -.78 .26 137 33() -.93 -.,3 .25 209 2 f,(• - . 7 f.. - . 7 f, .2, ....... 
111 30 -.99 -.9, .39 138 40 - 1. 08 -1. OS .35 212 250. -.62 -. '2 .40 0 

112 40 -.86 -.86 .34 13, 14() -.,0 -.,0 38 21 '7 160 so - 3 1 . so ""'-J 
.. oJ 

113 0 -1.25 - 1. 25 .22 140 110 -1.04 - 1 . 04 .35 226 17(1 . 45 -. 2' .45 
114 10 -1.22 -1.22 .31 141 22() -,,, -.,CJ. .,.., 230 18(1 . s 1 -.2, . 51 . .:.,{ 
115 30 -1.24 -1.24 .3£ 142 2 70 -.97 -.97 . 25 232 20(1 . 44 - . 3 1 . 44 
11.£. 20 -1.34 - 1. 34 . 2' 143 220 -·. 68 - 68 .15 233 21 (• . 60 -.2, . frO 
11 7 0 .47 -.37 . 47 144 150 -.90 -.90 ... 234 240 - . 41 - . 4 1 . 36 • ~ L 

118 40 -1. 13 -1. 13 . 32 145 13€;• -.5£. -.56 . !'jl) 235 260 -.84 -.84 . 17 
119 340 -1.29 - 1. 28 . 22 14, 210 (\ ..... -.92 ~ ~ 9 236 19(1 .34 -.30 . 34 -. "'ti:. 

12(1 0 - 1. 01 -1. 01 . 14 147 150 -.,0 -.,0 . 36 23, 2i0 -.60 -.60 . 28 
121 330 -1.29 -1.29 . 25 148 190 -.94 -.94 . 34 246 170 -.34 -.34 . 32 
122 10 -1.28 -1.28 .32 14, 1 'f) -.84 -.84 .24 251 30 -.51 - . '1 . 30 
123 40 -.75 -.?5 .43 150 160 -.85 -.ss .31 252 2(1 -.53 -.53 . 29 
124 340 -1.36 -1.36 .34 151 1 f,Q -.Sl - . 81 . 57 253 (,• -.S7 -. '7 . 34 
125 10 -1.48 -1.48 . 34 152 230 -.69 -.69 .4? 255 25(1 -.70 -.70 . 16 
12.£. 320 -1.60 -1.6(• .36 153 1 ~H) -.77 - . 7 7 . 4 f, 2!'57 2 6 ~· -. 7 7 - . 7 7 .11 
1"'"' .:.I 130 -.8, -.86 . 4f.l 



TABLE 6A. PEAK LOADS FOR CONFIGURATION B 
lARGEST VAlUES CF CLADDING LOAD 

HELIOS TENSION STRUCTURE 
REFERENCE PRESSURE= 1.0 PSF 

* * 15 GREATEST PRESSUii~E COEFFICIENT f1AGNI7UI)ES • * 
TAP A'1T-- .. PRESS NEGATIVE POSITIVE 

HfJTH COEFF PEHK PEAK 
PSF ----

.. "'' .. ~ .:.~ 32Cl -i.f.-0 -1 GO . 36 

1.25 10 - 1 . 48 -1.48 .34 

124 J 4 c~ - 1. lb -1.36 . 34 

11' 2t• -1 . 34 -·1. 34 .2, 

121 330 -1.29 -1.29 . 25 

122 10 - 1 . 28 -·1. 29 .32 

119 3 ;(s -1.28 -1.28 .22 

113 (t -1.25 -1.25 . 22 

104 350 -1.25 -1.25 .38 

1 t 5 J(t - t. 24 -t .24 .3, 

114 10 - 1. 22 -·1. 2 2 . 31 

130 350 -1.20 -1.20 .44 

131 10 -1 . 1' -·1 . 19 .24 

13.2 (• -1.15 -·1 . 15 . 13 

118 4 (1 - 1 . 13 -1. 13 . i!"' 
. .;,rt. 

...... 
0 
00 



TABLE 7. BASE SHEAR SU"MARY : HELlOS TENSION STRUCTURE 
REFERENCE PRESSURE 17.0 CONF~IGURATI OH A 

X-SHEAR 
VINO 
DIRECTION ALONG Z ALONG 't 

(I -54.4 ··46. 3 
10 -53.6 -46.8 
20 -51.' -46.8 
30 -47.9 -44.0 
40 -40.2 -37.7 
50 -31.3 -30:0 
'0 -21.0 -21.4 
70 -12.8 -13.8 
80 -7.9 -8.5 
90 -4.!5 -5.1 

10(t 1.4 -.0 
110 10.8 8.4 
120 21.9 19.0 
no 35.0 30.8 
140 43.3 38.2 
150 49.6 43.1 
160 56.0 48.3 
170 59.3 !50.7 
180 60.5 52.2 
190 59.3 50.7 
200 56.0 48.3 
210 49.6 43.1 
220 43.3 38.2 
230 35.0 30.8 
240 21.9 19.0 
250 10.8 8.4 
260 1.4 -.o 
270 -4. ~ -5. t 
280 -7.' -8.5 
290 -12.8 -13.8 
300 -21.0 -21.4 
310 -31.3 -30.0 
320 -40.2 -37.7 
330 -47.9 -44.0 
340 -51.' -46.8 
350 -~3.6 -46.8 

l DIFF. COLUMNS SHOU DIFFERENCES AS 
PERCENTAGES OF THE LARGEST SHEAR FOR 
THE PARTICULAR COORDINATE I>IIECTIOH. 

~ DIFF. 

13.5 
11 . 3 
8.5 
£.4 
4.2 
2.3 

.7 
1.7 
1. 0 

·' 2.4 
3.9 
4.9 
6.8 
8.4 

10.7 
12.9 
14.2 
13.6 
14.2 
12.8 
10.7 

8.4 
6.8 
4.9 
3.9 
2.4 

·' 1.0 
1.7 

.7 
2.3 
4.2 
6.4 
8.5 

11.3 

GUST FACTOR 2.25 

ALONG Z 

0.0 
1.0 
5.3 

11.9 
19.3 
28.2 
32.5 
34.7 
34.3 
35.0 
36.7 
36.9 
34.2 
29.1 
19.3 
10.9 
6.3 
2.3 
0.0 

-2.3 
-6.3 

-10.9 
-19.3 
-29.1 
-34.2 
-36.9 
-36.7 
-3!5.0 
-34.3 
-34.7 
-32.5 
-28.2 
-19.3 -11.' 
-5.3 
-1.0 

Y-SHEAR Z-SHEAR 

ALONG X ~ DIFF. ALONG X ALONG 't t !)Iff 

0.0 0.0 124. 7 108.4 11.7 
2.7 4.5 13Q.5 114.0 11.9 
7.4 5.7 138. 1 125.4 9.1 

14.4 '·' 139.4 130.5 6.3 
21.6 6.3 125. 1 123.0 1.5 
27.£ 1.6 101.8 105.5 2.£ 
32.£ . 1 75.1 84.7 6.9 
35.3 1.6 52.6 64.2 8.3 
34.0 .8 37. 1 44.5 5.3 
33.8 3.4 24.9 31.6 4.8 
35.8 2.4 18.5 27.2 6.2 
37.1 .7 21.7 28.7 5.0 
35.3 3.0 26.3 31.0 3.4 
30.3 3.2 29.7 31.5 1.3 
21.6 6.2 30.5 30.6 .0 
14.8 10.!5 12.2 13.8 1 . 1 
10.4 11.1 -10.7 -7.4 2.4 
5.1 7.7 -18.2 -17.0 .9 
o.o 0.0 -18.4 -19.4 . 7 

-s. 1 7.7 -18.2 -17.0 . 9 ..... 
-10.4 1 1. 1 -10.7 -7.4 2.4 0 

-14.8 10.!5 12.2 13.8 1 . 1 \0 

-21.6 6.2 30.5 30.6 .0 
-30.3 3.2 29.7 31.5 1.3 
-35.3 3.0 2£.3 31.0 3,4 
-37.1 .7 21.7 28.7 s.o 
-35.8 2.4 18.5 27.2 6:2 
-33.8 3.4 24.9 31.i 4.8 
-34.0 .8 37.1 44.5 5.3 
-35.3 1.6 52.6 ,4.2 8.3 
-32.6 . 1 75.1 84.7 6.9 
-27.6 1.6 U1.8 105.5 2.6 
-21.6 ,,3 125. 1 123.0 1.5 
-14.4 6.6 139.4 130.5 i.3 
-7.4 5.7 138. 1 125.4 9.1 
-2.7 4.5 130.5 114.0 11.' 



TABLE 7. BASE SHERI SUftiAIY : HELlOS TENSION STRUCTURE 
REFERENCE PRESSURE 17.0 COHF IGURATI ON B 

X-SHEAR 
II NO 
OIRECTION ALONG Z ALONG Y 

0 _,4.7 -54.9 
to _,2,, -54.0 
20 -58.9 -52.2 
30 -52.8 -47.4 
40 -45.9 -41.2 
so -38.2 -34.4 
'0 -29.1 -2,.3 
70 -20.4 -19.1 
80 -12.9 -12., 
90 -5.4 -&. 1 

100 3.7 1.2 
llO 14.7 10.7 
120 25. 1 20., 
130 31.5 27,, 
140 37.2 33.3 
150 39.8 3,,2 
uo 39., 35.8 
170 38.7 35.1 
180 38.5 34.7 
190 38.7 35.1 
200 39., 35.8 
210 39.8 3,.2 
220 37.2 33.3 
230 31.5 27., 
240 25.1 20., 
250 14.7 10.7 
2,0 3.7 1.2 
270 -5.4 

_,,, 
280 -12.9 -12., 
290 ·20.4 -19.1 
300 -29.1 -2,.3 
310 -38.2 -34.4 
320 -45.9 -41.2 
330 -52.8 -47.4 
340 -58.9 -52.2 
350 -~2.6 -54.0 

t. 01 F'F'. COL URNS SHOll 0 IFF'EIEICES AS 
PERCENTAGES OF THE LAIGEST SMEAl FOR 
THE PARTICULAR COOIOIIATE DIRECTION. 

l Dlff 
t 5. t 
13.2 
10.3 
8.3 
7.3 
5.8 
4.3 
1.9 

.3 
1.1 
3.8 
,.1 
,,9 
,,1 
,,0 

'·' 5.9 

'·' ,,0 

'·' 5.9 
5., 
,.0 

'·' ,,9 

'·' 3.8 
1.1 

.3 
1.9 
4.3 
5.8 
7.3 
8.3 

10.3 
13.2 

GUST FACTOR 2.2~ 

ALONG Z 
0.0 
1.4 
4.9 

10.1 
14.9 
19.0 
23.5 
28.9 
32.4 
35.0 
37.0 
37.0 
33.8 
25.3 
19. t 
14.2 
8.8 
4.0 
0.0 

-4.0 
-8.8 

-14.2 
-19.1 
-25.3 
-33.8 
-37.0 
-37.0 
-35.0 
-32.4 
-28.9 
-23.5 
-19.0 
-14.9 
-10.1 
-4.9 
-1.4 

Y-SftEAI Z-SHEAR 

ALONG X ' tiFf. ALONG X ALONG Y t OIFF. 

0.0 0.0 259.3 251.3 3.1 
2.7 3., 259.8 24,.7 S.t 
,,2 3.4 254.5 239.3 5.8 

t2 .1 5.4 240., 228.1 4.8 
17.0 '·' 218.2 210.4 3.0 
20. l 2.8 190.1 187.2 1.1 
24.1 1.5 154., us .3 .2 
28.9 .o ttl. 3 117.4 .8 
32.2 .7 75.1 75.1 .0 
34.1 2.5 39.1 40.0 .3 
3,.4 1., 14.0 14.5 .2 
3,.8 .7 -2.7 -3.4 .2 
33.8 . 0 -10.1 -14.7 1.8 

2' ·' 
3;3 -3.4 -11.7 3.2 

20.8 "·' -4.8 -13.4 3.3 
14.9 1.8 -10.2 -15.0 1.8 
9., 2.2 -to.5 -14.8 1.7 
4.9 2.4 -12.1 -17.5 2.1 
0.0 0.0 -11.4 -15.1 1.4 

-4.' 2.4 -12.1 -17.5 2.1 ..... .. ,,, 2.2 -to.5 -14.8 1.7 ..... 
-14.9 1.8 •10.2 -15.0 1.8 Q 

-20.8 "·' •4.8 -13.4 3.3 
-2'·' 3.3 -3.4 -11.7 3.2 
-33.8 .0 -10.1 -14.7 1.8 
-3,.8 . 7 -2.7 -3.4 .z 
-3,.4 1., 14.0 14.5 .2 
-34.1 2.5 39.1 40.0 .3 
-32.2 . 7 75.1 75.1 .0 
-28.9 .0 ttl.3 117.4 .8 
-24 .t 1.5 154., 155.3 .2 
-20.1 2.8 ltt.t 187.2 l.l 
-17.0 5., 211.2 210.4 3.0 
-12.1 5.4 240., 228.1 4.1 

_, .2 3.4 254.5 23,.3 5.8 
-z. 1 3., 2S9.8 24,.7 s.t 



TABLE 7. SHEAR ANO ftOftEHT OIACRAftS t HELlOS TENSION STRUCTURE -- HO WALl 
III HI> 0 I RECTI ON 0 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDINATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PIESS Y-PRESS Z-SHEAR Y-SHEAI X-NONEHT 
FEET KIPS KIPS Sl F'T SQ FT PSF PSF' KIPS KIPS F'T-K!PS 

0.000 124.7 0.0 0. 
.3 0.0 87 to 4.0 0.0 

5.000 124.4 0.0 0. 
4.3 0.0 270 29 1i .0 0.0 

10.000 120.0 0.0 0. 
14.0 0.0 628 51 22.3 0.0 

15.000 106.0 0.0 0. 
15.4 0.0 663 87 23.2 0.0 

20.000 90.6 0.0 0. 
16.2 0.0 647 128 25.0 0.0 

25.000 74.5 0.0 0. 
18.3 o.o 645 177 28.4 0.0 

30.000 56.2 0.0 0. 
18.8 0.0 651 230 28.8 0.0 

35.000 37.4 0.0 0. 

•••• 0.0 663 325 28.4 0.0 ...... 
40.000 18.6 0.0 0. ...... 

17.5 0.0 651 369 26.9 0.0 ...... 
45.000 1.0 0.0 0. 

14.9 0.0 662 367 22.5 0.0 
50.000 -13.8 0.0 0. 

9.2 0.0 655 305 14.0 0.0 
11.000 -23.0 0.0 0. 

2.9 0.0 641 223 4.5 0.0 
60.000 -25.8 0.0 o. 

-2.7 0.0 637 169 -4.2 0.0 
61.000 -23.2 0.0 0. 

-7.5 o.o 640 117 -11.8 0.0 
70.000 -15.6 0.0 0. 

-6.2 0.0 445 74 -13.9 0.0 
75.000 -9.4 0.0 0. 

-3.3 0.0 254 40 -12.9 0.0 
10.000 -6.2 0.0 o. 

-2.8 0.0 172 23 -u.s 0.0 
85.000 -3.3 o.o· 0. 

-2.2 o.o 100 14 -21.7 0.0 
90.000 -1.2 0.0 0. 

-1.2 0.0 29 0 -40.3 0.0 
94.480 0.0 0.0 0. 



~~=~EoiiE~v,:: ~,: IOIEIT DIACIA~~~~lGURATION A 
HELlOS TEMSIOM STRUCTURE -· 10 IALL 

REFEREICE PRESSURE 17.0 PSF GUST FACTOR 2.Z5 

X-COIIDIHATE z-rotc£ Y•FOIC£ Z-11£1 Y-AIEA z-,RESS Y-PRESS Z-SIIEIR Y-SHEAR X-IOIIEIIT 
FEET JCtPS JCJPS SO FT Sl FT ,., I' IF JCIPS Ill'S f"T-111'1 

0.000 130.5 2.7 "'. -.o -.1 87 tO -.2 -tt.6 
153. 5.000 130.5 2.8 

3.8 -.4 270 29 14.1 -u.o 
to .ooo 12,. 7 3.1 219. 

13.2 -.3 628 51 21.1 -6.7 
15.000 113.5 3.5 339. 

15.1 -.2 663 87 12·.1 -2.8 
20.000 98.4 3.7 41 t. 

16.3 -.2 647 128 25.1 -1.8 
25.000 82.1 4.0 460. 

18.5 -.5 645 177 28.6 -2.6 
30.000 ,3.7 4.4 511. 

19.4 -.3 651 230 29.7 -1.4 
35.000 44.3 4.8 545. 

19.9 -.2 663 325 30.0 -.5 
40.000 24.4 4.9 ,,3. ..... 

ti.2 -.o ''1 3,9 28.0 -.1 ~ 
45.000 ,,2 5.0 536. 

15.5 .8 ''2 367 23.4 2.3 
50.000 -9.3 4.1 sot. 

9 . .6 1.4 '55 305 14.6 4.7 
55.000 -18.9 2.7 454. 

3.3 .9 641 223 5.2 4.3 
,0.000 -22.2 1.7 375. 

-2. t •• 637 .,, -3.3 4.7 
,5.000 -zo.t 1.0 113. 

-7.0 ·' ,40 117 -u.o 4.9 
70.000 -13.0 . 4 189 . 

-5.8 .3 445 74 -13.0 4.2 
75.000 -7.3 . 1 ttl. 

-2.9 . 1 254 40 -u .4 3.0 
73. 

10.000 -4.4 -.t 
-2.3 -.o 172 23 -13.2 -.4 

15.000 -1.1 -.o 44. 
-t.5 -.o 100 14 -14.1 -3.2 

90.000 
.... , . o 22 . 

-.6 .0 29 0 -22.3 3.0 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE -- HO VALL 
liNt OIRECTION 20 COHFIGURATIOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDINATE Z-FORCE Y-FORC£ Z-AREA Y-AREA Z-f'RESS Y-PRESS Z-SHEAR Y- SHEAR X-NONENT 

FEET KIPS KIPS sa FT Sl FT PSF PSF KIPS KIPS FT•ICIPS 

0.000 
138.1 7.4 648. 

-.4 -.1 87 tO -s.o -13.4 
5.000 

138.5 7., 602. 

2.9 -.3 270 29 10.8 -11.' 
10.000 us.' 7.9 651. 

11.7 -.4 628 51 tl.i -7.7 
15.000 123.' 8.3 715. 

14.3 -.4 663 87 21.6 -4.5 
20.000 

109.6 8.7 878. 

16.2 -.4 647 128 25.0 -3.1 
25.000 

93.4 9.1 95,. 

19.0 -.6 645 177 29.5 -3.6 
30.000 

74.4 9.7 1037. 

21.0 -.6 651 230 32.2 -2.6 
35.000 

53.4 10.3 1108. 

21.8 -.3 663 325 32.9 -1.0 ...... 
40.000 

31.6 10.6 1147. ...... 
18.8 . 1 651 369 28.8 . 3 VI 

45.000 
12.8 10.5 1096. 

15.7 1.8 662 367 23.8 5.0 
50.000' 

-2.9 8.7 1026. 

9.9 3.0 655 305 11.2 9.8 
55.000 

-12.9 5.7 921. 

4 .I 2.0 641 223 '·' 9.0 
60.000 -17.0 3.7 762. 

-t.o 1.6 637 169 -t.5 9.4 
65.000 

-16.0 2.1 579. 

-s.s 1.2 640 117 -8.6 9.9 
70.000 

-10.5 . 9 386 . 

-4.S . 7 445 74 -to .2 9.3 
75.000 

-6.0 .. 2 220 . 

-2.2 .3 254 40 -8.7 7.4 
80.000 

-3.8 -. 1 127. 

-1.1 .0 172 23 -10.4 .6 
85.000 -2.0 -.1 68. 

-1.3 -.1 100 14 -13.2 -4.8 
90.000 

-.7 -.0 29. 

-.7 .0 29 0 -23.7 4.1 
94.410 

0.0 0.0 0. 



TAIL£ 7. SHEAI AND IOIEIT DII&IIIS I HELlOS TEHSIOH STRUCTURE --NO WALL GUST FACTOR 2.25 VIHD DIRECTION 30 CONFIGURATION A R£F£1£1C£ PIESSUIE 17.0 PSF 

X-COORDINATE Z-FORCE Y-FOICE Z-AI£1 Y-AIEA Z-PIESS Y-PIESS Z-SHEAR Y•SH£11 X-1108£NT 
fEET KIPS KIPS Sl f'T Sl FT PSf' PSf' KI,S KIPS f'T-KtPS 

o.o·oo 119.4 14.4 1269. 
-.7 -.1 87 10 -7.5 -14.0 

5.000 140.0 14.5 1217. 
2.3 -.3 270 29 8., -10.3 

10.000 137.7 14.8 12''· 
10.4 -.4 '28 51 .,_, -8.3 

15.000 127.3 15.3 1423. 
13.2 -.4 ,,3 87 19.9 -4.9 

20.000 114.1 15.7 1541. 
15.2 -.s '47 128 23.5 -4.0 

25.000 98.9 1"6.2 ,,,3. 
18.7 -.9 '45 177 29.0 -4.1 

30.000 10.2 17'.0 1750. 
21.' -.8 ,,1 230 33.2 -3.4 

35.000 51., 17.8 1130. 
22., -.2 ,,3 325 34.1 

__ , 
..... 

40.000 3,.0 18.0 1175. 
11.3 t.O ''t 3,9 21.1 2.1 ~ 

45.000 17.7 17.0 1101. 
15.2 3.3 ,,2 3,7 22.9 t.O 

50.000 2.5 13.7 1'''· 
9.9 4.5 '55 305 tS.t 14.8 

55.000 -7.4 9.2 153,. 
4.8 3.1 ,41 223 7.5 13.1 

61.000 -12.2 ,.1 12,3. 
.2 2.5 ,37 1,, .2 14., 

,5.000 -12.4 3., 1001. 
-4.0 1.9 , .. 117 -6.3 1,.0 

70.000 -1.3 1.8 '''· -3.4 t.2 445 74 -7.7 15.1 
75.000 .5 

-4.9 ·' 411. 
-t.s 254 40 _, .t 13.4 

•••••• -3.4 . 1 24, . 
-1.4 .1 172 23 -1.3 4.3 

15.000 -2.0 -.o. 129. 
-1.3 -.o 100 14 -12.5 -2.1 

90.000 -.7 •• 49. 
-.7 .o 29 0 -24., .7 

94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND "Q"ENT DIAGRA"S : HELIOS TENSION STRUCTURE -- NO WALL 
WINO DIRECTION 40 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

X-COORDINATE Z-FORCE Y-FORCE Z-AIEA Y-ARER Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X-"O"EHT 
FEET KIPS KIPS SQ F''l' sa rr PSF PSF' KIPS KIPS FT-KIPS 

0.000 125.1 21.6 1963. 

-.9 -. 1 87 10 -9.9 -12.7 
5.000 126.0 21.8 1914. 

2.1 -.2 270 29 7.8 -7.5 
10.000 123.' 22.0 

1 '''. 
8.6 -.4 628 51 

13 ·' 
-7.3 

15.000 115.3 22.4 2088. 

t1 .1 -.4 663 87 16.7 -4.5 
20.000 104.3 22.7 2199. 

12.7 -.5 647 128 19.1 -3.9 
23.2 

25.000 91.5 2290. 

16.5 -.8 645 177 25.5 -4.3 
30.000 75.1 24.0 2363. 

19.8 -.6 651 230 30.4 -2.7 
35.000 5:1.2 24.6 2420. 

21.1 . 1 663 325 31.8 .4 
40.000 

16.1 
34.2 24.5 2429. ..... 

2.2 651 369 24.8 i.O ..... 
45.000 18. 1 22.3 2325. U1 

13.2 4.8 ii2 367 20.0 13.0 
50.000 4.8 17.5 2175. 

'·' :1.7 iSS 305 13.5 18.6 
55.000 -4.0 11.8 1952. 

4.8 3.9 641 223 7.5 17.7 
60.000 -8.8 7.8 1644. 

.8 3.1 637 169 1.2 18.5 
65.000 -9.6 4.7 1291. 

-3.0 2.3 640 117 -4,, 19.9 
70.000 -6.7 2.4 904. 

-2.S 1.5 445 74 -5.5 20.3 
75.000 -4.2 .9 551. 

-.9 .8 254 40 -3.7 18.5 
80.000 -3.3 . 1 327. 

-1'.2 .2 172 23 -6.9 7.2 
85.000 -2.1 -.0 171. 

-1.3 -.0 100 14 -12 .i -1.4 
90.000 -.8 -.0 62. 

-.8 -.0 29 0 -28.1 -2.4 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR RHO ftOftEMT OIAGRAftS I HEllOS TENSION STRUCTURE -- NO VALL 
III MO. 0 I RECTI ON 5b COHFICURATIOH A REFERENCE PRESSURE 17.~ PSF CUST FACTOR 2.25 

X-COOROI NATE Z-FORCE Y-FOICE Z-AREA Y-ARER Z-PIESS Y-PRESS Z-SHEAR Y- SHEAR X-NONEHT 

FEET KIPS KIPS SCI FT Sl FT PSF PSF KIPS KIPS FT-KlPS 

0.000 101.8 27.6 2£3:5. 
-.8 -.1 87 10 -9.4 -10.2 

:5.000 102.' 27.7 2581. 
1.4 -.1 270 29 5.2 -3.2 

10.000 101.2 27.8 2588. 
i.O -.2 i28 51 9.5 -3.5 

15.000 95.2 28.0 2i52. 
8.4 -.2 '63 87 12.i -2.8 

20.000 ''·' 28.2 2119. 
10.0 -.3 ,47 128 15.5 -2.4 

25.000 7i.8 28.5 27'79. 
13.4 -.5 ,45 177 20.7 -2.9 

30.000 i3.5 29. 1 2819. 
16.8 -.2 '51 230 25.8 -.9 

35.000 4i.7 29.3 282i. 
18.1 .6 ,63 325 27.3 2.0 

40.000 28.i 28.£ 2175. ..... 
12.5 3.4 '51 3,, 19.2 9.2 

..... 
45.000 1i.O 25.2 2£31. 

0\ 

'·' 5.8 £62 367 
14 ·' 

15.7 
50.000 i.2 19.4 2442. 

'·' i.2 '55 305 to .4 20.3 
55.000 -.i 13.2 2116. 

4.3 4.4 £41 223 6.7 19.8 
,0.000 -4.9 8.8 1833. 

1.4 3.4 £37 169 2.1 20.4 
,5.000 

_,.3 5.4 1448. 
-1.5 2.5 i40 tl7 -2.3 21.7 

70.000 -4.8 2.8 1030. 
-t.Z 1.7 445 74 -2.8 23.5 

75.000 -3.i 1.1 i38. 
-.4 .9 254 40 -1.4 22.5 

80.000 -3.2 .2 372. 
-.9 .2 112 23 -5.4 9.0 

85.000 -2.3 -.0 187. 
-1.3 -.0 tOO 14 -13.1 -1.4 

90.000 -1.0 .0 ''· -1 .0 -.0 29 0 -34.1 -4.5 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AHO "O"EMT ~IAGRA"S J HEllOS TEftSIOH STRUCTURE -- NO VALL 
WIN~ IH RECTI ON 60 CONFIGURATION R REfERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COOR~INATE 2-FORCE Y-fORCE Z-AREA Y-ARER Z-PRESS Y-PRESS 2-SHEAR V•SHEAR X-MO"ENT 
FEET KIPS KIPS SQ fT Sl fT PSf PSf KIPS KIPS fT-KIPS 

0.000 75. 1 32.6 3142. 
-.5 -.1 87 10 -6.0 -8.3 

5.000 75.6 32.7 3059. 
.8 -.0 270 29 3.1 -.3 

10.000 74.8 32.7 3025. 
4.0 -.0 628 51 6.3 -.7 

15.000 70.8 32.7 3036. 
6.1 -.1 ,63 87 9.1 -1.0 

20.000 64.8 32.8 3058. 
7.4 . 1 ,47 128 tt .5 .4 

25.000 57.3 32.7 3072. 
10.3 . 1 ,45 177 16.0 ·' 30.000 47.0 32.6 3070. 
13.1 .6 '" 230 20.1 2.6 

35.000 33.9 32.0 3010. 
13.6 1.8 ,63 325 20.5 5.4 

40.000 20.3 30.3 2875. ...... 
7.8 4.9 '51 369 12.0 13.2 ...... 

45.000 12.5 25.4 2665. ........ 

5.9 '·' '62 367 8.8 18.0 
so.ooo 6.7 18.8 2425. 

4.5 6.1 '55 305 6.9 19.9 
55.000 2.1 12.7 2131. 

3.4 4.2 641 223 5.3 18.7 
60.000 -1.3 8.6 1782. 

1.6 3.2 637 169 2.5 18.8 
65.000 -2.9 5.4 1400. 

-.2 2.5 640 117 -.3 21.3 
70.000 -2.7 2.9 994. 

.0 1.9 445 74 .1 25.1 
75.000 -2.8 1.0 615. 

.2 1.0 254 40 .9 23.9 
80.000 -3.0 . 1 346 . 

-.5 .2 172 23 -3.1 7.0 
85.000 -2.5 -.1 170. 

-1.3 -.1 100 14 -12 .• _,,2 
90.000 -1.2 -.o 58. 

-1.2 -.0 29 0 -40.8 -1.1 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AID IOIENT OIACRAIS t HELlOS TENSION STRUCTURE -- NO IALL 
lilt OIRECTU)N 70 COaFJGUtATIOI A REFEREICE PIESSUIE 17.0 PSF GUST FACTOR 2.25 

X-COORD I NAT£ %-FORCE Y-FOIC£ Z-AIEA Y-AIEA Z-PIESS Y-PIESS %-SHEAR Y-SHEAI X-fiOMEIT 

FEET KIPS KIPS SCI Ff sa FT PSf' PSF K I,.S KIPS FT-KIPS 

0.000 52.6 35.3 3360. 
-.2 -. t 87 10 -2.s -6.7 

5 .. 000 52.8 35.4 3259. 
.6 . 1 270 29 2.2 2.2 

10.000 52.2 35.3 3188. 
2.S . 1 628 51 4.0 2.4 

15.000 49.7 35.2 3140. 
4.1 . 1 ,,3 87 ,,2 1.0 

20.000 45.6 35.1 3106. 
5.0 .4 ,47 128 7.7 3.0 

25.000 40.6 34.7 306&. 
7.1 . 7 ,45 177 11.0 4.0 

30.000 33.5 34.0 3020. 
9.0 1.4 ,,1 230 13.9 ,,1 

35.000 24.5 32., 2912. 
9.3 2.8 ,,3 325 14.1 8., t---1 

40.000 15.2 29.8 2736. 
4.0 5.9 ''t 3,, ,,1 ''·' ~ 

45.000 11.2 23.9 2465. 
2.8 7.0 ,,2 367 4.2 19.0 

so .ooo· 8.4 16.9 2187. 
2.9 5.7 655 305 4.4 18.7 

55.000 5.6 11.2 1895. 
3.0 3.7 641 223 4.7 ., .. 

60.000 2.6 7.5 1567. 
2.3 2.8 ,37 169 3.7 16.4 

55.000 .3 4.7 1225. 
1 .7 2.1 640 117 2., 18.2 

70.000 -1.4 2.6 875. 
1.2 1.' 445 74 2.6 22.3 

75.000 -2.6 ·' SSL 

·' .9 254 40 2.4 21.7 
80.000 -3.2 . 0 311. 

-.4 . t 172 23 -2.3 S.7 
85.000 -2.8 -.1 162. 

-1.4 -.1 tOO 14 -14.2 -7.0 
90.000 -1.4 .0 59. 

-1.4 .0 29 0 -47.2 1.' 
94.480 0.0 0.0 0. 



TABLE 7. SHEAi AHC MOMENT DIAGRAMS l HELIOS TENSION STRUCTURE -- NO WALL 
II Iff f) 0 IRE CT I OH 8~ COHFIGURATIOH A REFEIENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDINATE Z-FORCE Y-FORCE Z-AREA Y-ARER Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X-"O"EHT 
FEET KIPS KIPS sa rr SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 37.1 34.0 3378. 
-.4 -.~ 87 1~ -4.0 -3.4 

5.000 37.5 :u.~ 3251. 

.4 .2 27(1 29 1.4 6.1 
10.000 37.1 33.8 3127. 

1.9 . 4 628 51 3.0 7.0 
15.00(< 35.2 33.5 2998. 

3.0 . 4 ii3 87 4.5 4.0 
20.000 32.2 33.1 2897. 

3.i . ' i47 128 S.i 4.9 
25.000 28.6 32.5 2808. 

4.i 1.1 i45 177 7.1 i.O 
30.000 24.0 31.4 2717 

5.8 1.9 i$1 23~ 8.9 8.2 
35.000 18.2 29.5 2588. 

5.8 3.2 ii3 325 8.7 9.9 ...... 
40.000 12.4 2,.3 2408. ...... 

1.2 5.9 i$1 359 1.8 1i.O c.o 
4:1.000 11.2 20.4 2117. 

.9 i.4 ii2 357 1.4 17.3 
50.000 10.3 14.1 1840. 

2.1 4.8 1:15 305 3.3 15.9 
:1:1.0(10 8.1 9.2 1582. 

3.0 3.0 i41 223 4.8 13.6 
60.000 5.1 ,,2 1312. 

3.1 2.2 637 1i9 4.8 12.9 

'' .0(10 
2.0 4.0 1031. 

3.2 1.8 i40 117 5.0 15.5 
70.000 -1.2 2.2 728. 

1.3 1.4 445 74 3.0 18.9 
75.000 -2.5 . 8 434 . 

-.1 . 7 254 40 -.4 17.i 
80.000 -2.4 . 1 222. 

-.i . 1 172 23 -3.7 i.3 
85.000 -1.8 -.0 91. 

-1.0 -.0 100 14 -9.9 -2.9 
90.0(10 -.8 -.0 2i. 

-.8 -.o 29 0 -27.2 -2.0 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AMO MOMENT OIACRAMS : HELlOS TENSION STRUCTURE-- NO VALL 
liMO OIRECTIOM 90 CONFlCURATtOM A REFERENCE PRESSURE 17.0 PSF 

X-COOROINATE Z-FOICE Y-FORCE Z-AtEA Y-AREA Z-PtESS Y-PtEIS 
FEET KIPS KIPS SQ FT Sl FT PSF PSF 

0.000 

5.000 

10.000 

15.000 

20.000 

25.000 

30.000 

35.000 

4t.OOO 

45.000 

50.000 

:15.000 

60.000 

65.000 

7t.OOO 

75.000 

80.000 

85.000 

90.000 

94.480 

-.5 

.3 

1.9 

2.7 

2.9 

3. t 

3.9 

3.3 

-.5 

. t 

1.9 

2.8 

2.8 

2.8 

.9 

-.5 
-.9 

-1.2 

-.9 

. 1 

.4 

.6 

. 7 

t.l 

t.i 

2.5 

3.9 

5.6 

5.5 

4.0 

2.5 

1.7 

l.lS 

1.2 

.6 

.2 

.0 

-.0 

87 

270 

628 

663 

647 

645 

651 

663 

651 

662 

655 

641 

637 

640 

445 

254 

172 

100 

29 

10 
29 

51 

87 

128 

177 

230 

325 

369 

367 

305 

223 

169 

117 

74 

40 

23 

14 

0 

-6.0 

1.2 

3.1 

4.0 

4.5 

4.9 

6.0 

4.9 

-.1 

. 1 

2.9 

4.3 

4.4 

4.4 

2.1 

-2.1 

-5.3 

-tt .8 

-30.8 

7.4 

13.2 

12.1 

7.9 

8.7 

9.1 

10.9 

12.1 

15.2 

14.9 

13.1 

11.2 

10.3 

12.5 

16.0 

15.5 

8.6 

2.6 

-11.0 

CUST FACTOR 2.25 
Z-SNEAR Y-SHEAR X-ftOftEHT 

KIPS KIPS FT-«IPS 

24.9 

25.4 

25.1 

23.2 

20.5 

17.6 

14.5 

10.6 

7.3 

7.8 

7.8 

'·' 3.1 

. 3 

-2.6 

-3.5 

-3.0 

-2. 1 

-.9 

o.o 

33.8 

33.7 

33.3 

32.7 

32.0 

30.9 

29.3 

26.8 

22.8 

17.2 

11.7 

7.7 

5.3 

3.5 

2.0 

. 9 

. 2 

. 0 

. 0 

0.0 

3627. 

3527. 

3376. 

3135. 

2926. 

2743. 

2571. 

2389. 

2202. 

1924. 

1661. 

1425. 

1198. 

968. 

719. 

463 . 

268 . 

uo . 
41 . 

0. 

t-& 
N 
0 



TABLE 7. SHEAR AND ROREMT DIAGRARS I HELlOS TENSION STRUCTURE -- NO YALL 
YIHD DIRECTION 100 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORI>I NATE Z-FORCE \'-FORCE Z-AREA V-AREA Z-PIESS Y-PRESS Z-SHEAR V- SHEAR X-MOMENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 18.!1 35.8 3837. 
-1.7 .2 87 10 -19.3 20.2 

s.ooo 20.2 35.6 3729. 
-1.0 . ' 270 29 -3., 18.8 

10.000 21.2 3, .• 3!148. 
.3 .8 628 51 .5 15.1 

15.000 20.8 34.3 3216. 
1.3 1.1 6,3 87 2.0 12.2 

20.000 19.!1 33.2 2908. 
1.7 1.7 ,47 128 2., 13.3 

25.000 17.9 31.5 2'24. 
1.9 2.4 645 177 3.0 13.3 

30.000 15.9 29.1 23!18. 
2.9 3.4 651 230 4.4 14.8 

35.000 13. 1 2!1.7 2102. 
2.5 5. t ,,3 325 3.8 tS.8 ...... 

40.000 10.S 20.6 1878. 
.0 ,,1 ,,1 3,9 .0 1,,, N 

45.000 10.!1 14.5 1!197. 
...... 

1.4 5.1 6,2 3,7 2.2 14.0 
!10.000 9.1 9.4 1331. 

3., 3.3 6S5 305 5.4 10.9 
S5.000 s.s 6.0 1116. 

3.5 2.0 ,41 223 5.5 9.1 
60.000 2.0 •. 0 931. 

2.9 1.3 ,37 ''' 4., 7.7 
,5.000 -.9 2.7 757. 

2.3 t.t 640 117 3.7 9.0 
70.000 -3.3 1.7 579. 

.5 ·' 445 74 1. t 12.4 
75.000 ·3.8 .7 391. 

-.7 .5 254 40 -2., 12.9 
80.000 -3. l . 2 238 . 

-t.o .2 172 23 -s., 7.7 
8!1.oo• -2.1 .0 125. 

-1.2 .0 tOO 14 -12.0 3.1 
90.000 -.9 -.0 43. 

-.9 -.o 29 0 -32., -12., 
94.480 0.0 0.0 0. 



TAIL£ 7. SHEAR AND NOIENT DIAGRAMS J HELlOS TENSION STRUCTURE -- MO UALL 
UIHO DIRECTIOH 110 CIHFICURATIOH A REFEREICE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDINATE Z-FOICE V-FORC£ Z-AIEA Y-AREA Z-I'REIS Y-PRESS Z-IIEAR Y-SHEAR X-ftOIIEHT 
FEET liPS liPS Sl FT Sl FT PSF PSF KIPS KIPS FT-K IPS 

0.000 21.7 37. 1 3800. 
-2.2 .2 17 10 -25.1 22.1 

:1.000 23.8 35.9 3715. 
-2.4 .6 270 29 -9.0 18.t 

10.000 25.3 35.3 3536. 
-2.9 .9 £28 51 -4.5 17.2 

15.000 29.1 35.5 3163. 
-1.4 1.5 663 87 -2.0 16.1 

20.000 3·o. s 34.0 2790. 
-.1 2.3 547 128 -.2 17.5 

2:1.000 30.6 31.8 2432. 
1.0 3.1 645 177 1.6 17.5 

30.000 29.6 28.7 2086. 
2.8 4.3 651 230 4.3 18.6 

35.000 26.8 24.4 1768. 
3.2 6.2 663 325 4.9 11.9 1;:) 

40.000 23.5 18.2 1506. 
2.0 6.6 1St lit 3.1 17.9 N 

45.000 21.5 11.6 1224. 
4.4 4.9 662 357 6.6 13.4 

50.000 17. 1 6.7 967. 
6.8 2.7 655 305 tO . ..f ••• 

55.000 10.3 4.0 757. 
5.9 1.5 641 223 9.2 6.6 

60.000 4.4 2.6 606. 
4.3 •• 637 169 '·' 4.9 

,5.000 .o 1.7 482. 
2.9 .7 640 117 4.5 5.8 

70.000 -2.9 1.1 368. 
.s .6 445 74 t. 1 8.1 

75.000 -3.3 .5 251. 
-.8 .3 254 40 -3.0 8.2 

80.000 -2.6 . t 155 . 
-.9 . 1 172 23 -5.2 4.9 

85.000 -1.7 .0 87. 
-1.0 .0 100 14 -9.6 1. 5 

90.000 -.7 .0 31. 
-.7 -.0 29 0 -25.4 -10 .l 

94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT ~IAGRAMS l HEllOS TENSION STRUCTURE -- NO UALL 
liND DIRECTION 120 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF' GUST FACTOR 2.25 

X-COORDINATE Z-FORCE Y-FOICE Z-AREA Y-AREA Z-PIESS Y-PRESS Z-SHEAR Y- SHEIUt X-ftO"EHT 
FEET KIPS KIPS SQ Ft sa FT PSF' PSF KIPS KIPS FT-KIPS 

0.000 26.3 35.3 3560. 
-2.3 .2 87 10 -26.2 22.9 

5.000 28.5 35.1 3486. 
-3.9 .6 270 29 -14.4 19.4 

10.000 32.4 34.5 3283. 
-5.7 1.0 628 51 -to. 7 19.7 

15.000 39.2 33.5 2880. 
-5.0 1.7 663 87 -1·.s 19.8 

20.000 44.2 31.8 2472. 
-2.5 2.5 647 128 -3.9 19.6 

25.000 4i.7 29.3 2089. 
.0 3.4 645 177 .0 19.5 

30.000 46.7 25.8 1727. 
2.9 4.7 651 230 4.5 20.3 

35.000 43.8 21.2 1401 . 
4.i i.5 663 325 7.0 20.0 ....... 

40.000 
4.7 

39.2 14.6 t 145. N 
6.2 651 169 7.2 li.8 ""' 45.000 34.5 8.5 892. 

7.6 4.0 662 367 11.5 11.0 
50.000 26.8 4.4 i70. 

10.0 1.9 655 305 15.3 i.l 
55.000 16.8 2.6 494. 

8.5 t.O 641 223 t3 .3 4.4 
60.000 8.3 1.6 377. 

i.2 .5 637 1i9 9.8 3.0 
iS.OOO 2.1 1.1 289. 

4.1 .5 640 117 i.4 4.0 
70.000 -2. l ·' 212. 

t.t .4 445 74 2.i 5.2 
75.000 -3.2 . 2 142 . __ , 

.2 254 40 -2.4 4.4 
80.000 -2.6 . 0 88. 

-.8 .0 172 23 -4.1 1.9 
85.000 -1.8 -.0 55. 

-1.0 -.0 too 14 -9.7 -.8 
90.000 -.8 .0 23. 

-.8 -.o 29 0 -27.9 -i.5 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND HOHEHT DIAGRAMS J HELlOS TENSION ST«VCTUIE -· Nl IILL 
VIHD DIRECTION 130 COHFIGURITIOH A IEFEREICE PIEIIUIE 17.0 PSF GUST fACTOR 2.25 

X-COORDINATE Z-FORCE Y-FOICE Z-AIEA Y-AI£A Z-PIESS Y-PRESS Z-SHEAI Y-SHEAI X-HOHENT 
FEET KIPS KIPS SG Ff SQ f'T PSF PSF KIPS KIPS FT•ICIPS 
0.000 29.7 30.3 2966. 

-2.3 .2 87 tO -26.7 21.8 
5.000 32.0 30.1 2906. -s.o .s 270 29 -11.4 18.6 

10.000 37.0 29.5 2706. 
-9.8 1.1 628 51 -15.6 20.7 

15.000 46.8 28.5 2296. 
-8.4 1.9 663 87 -12~. 6 21.4 

20.000 ss. t 26.6 1879. -s.s 2.6 647 128 -8.4 20.4 
25.000 60.6 24.0 1495. 

-2.0 3.6 645 177 -3.1 20.3 
30.000 62.6 20.4 1139. 

1.8 4.5 651 230 2.8 19.7 
35.000 60.8 15.9 846. 

5.3 6.1 663 325 7.9 11.9 
40.000 ''·' 9.7 641. 1-6 

7.0 s.o 651 369 10.7 13.5 ...., 
45.000 41.6 4.7 431. .1::' 

10.2 2.7 662 3'67 1S .4 7.5 
50.000 31.4 2.0 271. 

12.2 1.0 655 305 18.7 3.2 
55.000 26.1 1.0 114. 

10.9 .4 641 223 17.0 1.9 
60.000 15.3 ·' 118. 

8.5 . 1 637 169 13.4 .a 
65.000 6.8 . s 80 . 

6.2 .2 640 117 9.7 1.7 
70.000 . ' .3 44 . 

2.5 .2 445 74 S.6 2.4 
75.000 -1.9 . 1 8 . 

-.2 . 1 254 40 -.7 2.1 
80.000 •1.8 .0 -17. 

-.5 .0 172 23 -3.0 .1 
85.000 -1.2 -.0 -18. 

-.6 -.0 tOO 14 -6.5 -1.2 
90.000 -.6 . 0 -8 . 

-.6 -.0 29 0 -20.7 -3.8 
94.480 0.0 0.0 0. 



TAIL' 7. SHEAR AHD MOMENT DIAGRAMS t HELlOS TENSION STRUCTURE -- NO UALL 
UIHO DIRECTION 14~ CONFIGURATION A REFERENCE PRESSURE 17.~ PSF GUST FACTOR 2.25 

X-COOROtHATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X-MOMENT 
FEET KIPS KIPS SQ f1' SQ fT PSf PSf ICIPS KIPS FT-KIPS 

0.000 30.5 21.6 2U1. 

-2.7 .2 87 1~ -30.7 19.7 
5.000 33.2 21.4 2092. 

-5.6 .5 27~ 29 -20.7 15.8 
10.000 38.8 20.9 1916. 

-11.6 .9 628 51 -18.5 17.9 
15.000 

50.4 20.0 1519. 

-10.5 1.7 663 87 -15·.9 19.5 
20.000 

60.9 18.3 1110. 

-7.6 2.4 647 128 -tt. 7 18.9 
25.000 

68.5 US.9 733. 

-3.7 3.2 645 177 -s.e 18.1 
30.000 

72.2 12.7 384. 

.5 4.0 651 230 .8 17.3 
:n .ooo 71.7 8.7 123. 

5.4 5.1 663 325 8 .t 15.6 
40.000 

66.3 3.6 -28. ~ 
9.0 3.2 651 369 13.8 8.7 

45.000 
51.3 . 4 -162. \11 

12.0 1.2 662 367 18.2 3.4 
50.000 

45.3 -.8 -229. 

13.3 . l 655 305 20.3 .3 
55.000 

32.1 -.9 -226. 

11.9 -.2 641 223 l8 .6 -.9 
60.000 

20.1 -.7 -198. 

9.7 -.3 637 169 15.2 -2.0 
65.000 

10.4 -.4 -u2. 

7.5 -.2 640 ll7 11.8 -1.9 
70.000 

2.9 -.1 -132. 

3.6 -.t 445 74 8.1 -1.2 
75.000 -.7 -.1 -tt4. 

.5 -.0 254 40 2.0 -.5 
80.000 -1.2 -.0 -103. 

-.1 -.0 172 23 -.6 -.7 
85.000 

-t.t -.o -76. 

-.5 -.0 too 14 -5.0 -2.0 
90.000 -.6 .0 -33. 

-.6 -.o 29 0 -22.0 -2.3 
94.480 

0.0 0.0 0. 



TABLE 7. SHE~R AND IONEKT DIAGRAKS ; HELlOS TENSION STRUCTURE -- 10 UALL 
WINO Ol«ECTIOH 150 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X -t 0011>1 NATE Z-FORC£ Y-FOIC£ Z-AREA Y-ARE'I Z·PRESS Y•PRESS Z-SHEAI Y-SHEA* X-NOftEHT 
FEET JC IPS JCIPS SQ FT SQ FT PSF PSf IC IPS KIPS fT•llPS 

0.00~ 
12.2 14.8 1474. 

-3.1 . 1 87 10 -31.1 13.9 
5.000 1~.4 14.7 1425. 

-1.~ .3 270 29 -24.1 10.4 
10.000 21.9 14.3 1298. 

-14.4 . I 628 51 -22.9 12.6 
15.000 36.3 13.7 980. 

-13.6 1.3 613 87 -20.4 15.2 
20.000 49.8 12.4 643. 

-10.4 1.9 647 128 -U.l 15.1 
25.000 60.3 10.5 326. 

-5.9 2.5 645 177 -9.2 14.0 
30.000 66.2 8.0 32. 

-1.7 3.1 651 230 -2.5 13.1 
35.000 67.9 4.9 -187 .. 

3.8 4.1 663 325 5.8 12.5 
~ 40.000 64.0 . 8 •308 . 

8.2 2.2 151 319 
l2 ·' 

5.0 en 
45.000 55.8 -1..4 -423. 

10.9 ·' 662 317 U.4 1 .5 
50.000 44.9 -2.0 -467. 

11.1 -.3 655 305 17.8 -1.0 
55.000 33.3 -1.7 -435. 

10.9 -.5 641 223 17.0 -2.1 
10.000 22.4 -1.2 -383. 

9.5 -.5 637 169 14.9 -2.8 
65.000 12.9 -.7 -325. 

8.1 -.4 640 117 12 .I -3.2 
10.000 4.8 -.3 -262. 

4.3 -.2 445 74 9.8 -2.3 
75.000 .5 -.2 -210. 

1.1 -.1 254 40 4.5 -1.3 
80.000 -.7 -.1 -teo. 

.3 -.1 172 23 1.7 -2.7 
85.000 -t.o -.1 -132. 

-.3 -.1 100 14 -3.4 -4.9 
90.000 -.6 . 0 -56 . 

-.1 .0 29 0 -21 .2 .3 
94.480 0.0 0.0 0. 



TABlE 7. SHERI AND MOMENT DIACRAMS t HELIOS T£HSIOH STRUCTURE -- HO UALL 
UJHD DIRECTION 160 COHF I GURATIOH A RffERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

X-COOIOIHATE Z-FORC£ Y-FORCE Z-AREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X-MOMENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSf KIPS KIPS FT-KIPS 

0.000 -10.7 10.4 999. 
-3.6 . t 87 1(1 -41.9 12.1 

5.000 -7.0 10.3 990. 
-7.8 .2 270 29 -28.8 6.6 

10.000 . 8 10. 1 930 . 
-18.0 .3 628 51 -28., 6.8 

15.000 18.8 9.8 715. 
-17.2 .9 663 87 -25.9 10.1 

20.000 36.0 8.9 477. 
-13.7 1.4 647 128 -21.1 10.7 

25.000 49.6 7.5 246. 
-8.4 1.8 645 177 -13.1 10.4 

30.000 58.1. 5.7 21 . 
-3., 2.3 651 230 -5.5 9.9 

35.000 't.6 3.4 -150. 
2.5 3.1 663 325 3.1 9.4 

40.000 59.1 . 3 -254 . ~ 
6.9 1.8 '-'1 3,9 10.7 4.8 

45.000 52.2 -1.4 -392. ...... 
9.2 .5 662 367 13.8 1.3 

50.000 43.0 -1.9 ... ,,. 
9.7 -.3 655 305 

14 ·' 
-1.0 

55.000 33.3 -1.6 -45,. 
9.7 -.4 1.41 223 lS .t -1.9 

, •. 000 23.6 -1.2 -417. 
9.0 -.4 637 1,9 14.2 -2., 

,5.000 14., -.7 -367. 
8.5 -.4 640 117 13.3 -3.4 

70.000 6.1 -.3 -304. 
5.0 -.2 445 74 11 .2 -2.2 

75.000 1.1 -.2 -251. 
1.5 -.o 254 40 5.9 -.8 

80.000 -.4 -.1 -227. 
.5 -.t 172 23 2.8 -3.0 

85.000 -.9 -.1 -174. 
-.2 -.t 100 14 -2.5 -5.8 

90.000 -.6 . 0 -75 . 
-.6 .o 29 0 -21 .6 1.7 

94.480 0.0 0.0 0. 



TABLE 1. SHERI AND MOMENT DIAGRAMS t HELlOS TENSION STIUCTURE -- 10 •aLL 
liND DIRECTION 170 COHFICURATlOH A REFEREIC£ PRESSURE 17.0 Plf GUST fACTOR 2.21 

X-COORDINATE Z-FORC£ Y-FORC£ Z-AREA Y-AREA Z•PRESS Y-PREIS Z-IHEAR Y-SHEAR X-MOfi£HT 
FEET KIPS kiPS SQ fT SQ f'T Plf' PSF KIPS KIPS FT•KIPS 

0.000 -18.2 5.1 416. 

-3.9 . 1 87 J(l -44.8 7.2 
5.000 -14.3 5. t 438. 

-8.1 . I zr~ 29 -32.2 2.7 
t 0.000 -5., 5.0 424. 

-19.8 .2 £28 ~H -31.6 3.0 
15.000 14.2 4.8 3lt. 

-18.9 .I 6i3 87 -28.4 5.2 
20.000 33. l 4.4 U4. 

-14.8 .1 £47 128 -22.8 5.3 
2:S. OOC• 47.9 3.7 76. 

-8.9 . ' £45 177 -13.9 5. t 
30.000 56.8 2.8 -39. 

-3.7 1.2 lSI 230 -S.I 5.1 
35.000 60.5 1.6 -ut. 

2.8 1.1 663 325 4.2 4.9 ..... 
40.000 57.7 .o -192. 

7.0 1.0 651 '319 lO .8 2.7 
N 

45.000 50.7 -1.0 -300. 
co 

8.8 . 3 662 367 13.3 .8 
50.000 41.8 -1.3 -363. 

t.3 -.2 '55 305 14.2 -.1 
55.000 

32., -1.1 -312. 

9.2 -.3 641 223 14.3 -1.5 
60.000 23.4 -.• •33f. 

8.1 -.3 637 119 13.4 '-1.' 
,5.000 14.8 -.5 -308. 

8.1 -.2 £40 tl7 t2 .7 "'2 .I 
10.000 6.7 -.2 -269. 

5.0 -.1 445 74 1t .3 -1.1 
15.000 1.6 -.t -2·38. 

1.8 .0 254 40 7. t . 1 
80.000 -.2 -.2 -224. 

.7 -. t 172 23 3.8 -3.0 
85.000 -.• -. t -173. 

-. t -.1 tOO 14 -1.4 .. ,.2 
90.000 -.7 .0 -76. 

-.7 .o 29 0 -23.4 2.2 
94.480 

0.0 0.0 0. 



TAB\£ 7. SHEAR AHO ftOIIEitT IHAGRAftS : HELlOS TEHSIOit STRUCTURE -- NO IALL 
IIHD OtRECTIOH 180 COHfiCURATIOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COOROIHATE Z-F ORC£ Y-FORCE 2-AREI' Y-ARER 2-PRESS V-PRESS Z-SH£AR Y-SHEAR X-ftOitEHT 
FEET ICIPS KIPS Sl fT Sl fT PSf PSF KIPS KIPS fT-KIPS 

0.000 -18.4 0.0 0. 
-3.7 0.0 87 to -42.2 0.0 

5.00(1 -14.7 0.0 0. 
-9.1 0.0 270 29 -33.i 0 .0 

10.000 -5.6 0.0 0. 
-21.1 0.0 628 51 -33., 0.0 

15.000 15.5 0.0 0. 
-19.8 0.0 663 87 -29.9 0.0 

20.000 35.3 0.0 0. 
-15.5 0.0 647 128 -23.9 0.0 

25.000 50.8 o.c> 0. 
-9.3 0.0 645 177 -14.4 0.0 

30.000 60. 1 0.0 0. 
-3.5 0.0 651 230 -5.4 0.0 

35.000 63.6 0.0 0. 
3.2 0.0 663 325 4.9 0.0 ...... 

40.000 60.4 0.0 0. N 
7.6 0.0 651 369 11.7 0.0 CD 

45.000 52.7 0.0 •• 
9.2 0.0 662 367 13.9 0.0 

so .000 43.6 0.0 0. 
9.3 0.0 655 305 14.2 0.0 

ss .000 34.3 0.0 0. 
9.1 0.0 641 223 14.2 0.0 

60.000 25.2 0.0 o. 
8.6 0.0 637 169 13.5 0.0 

iS.OOO 16.5 0.0 0. 
8.4 0.0 640 tt7 U.l 0.0 

70.000 8.2 0.0 o. 
5.4 0.0 445 74 12.2 0.0 

75.000 2.7 0.0 0. 
2.2 0.0 254 40 8.6 0.0 

80.000 . 6 0.0 0 . 
1.1 0.0 172 23 '. t 0.0 

85.000 -.5 0.0 0. 
.2 0.0 100 14 1.5 0.0 

90.000 -.6 0.0 0. 
-.6 0.0 29 0 -22 .s 0.0 

94.480 0.0 0.0 0. 



TABLE 7. SHERI RHO MOMENT DIRGRRNS I HELlOS TENSION STRUCTURE -- NO IALL 
ltMO OIIECTto• 190 CONFICURRTJON A REFERENCE PRESSURE 17.0 PSF CUST fACTOR 2.25 

X-COOIOifiATE Z-FORCE Y-fOICE Z•AREA Y-RIEA Z-PRf~S Y-PRESS Z-SNEAI Y-SHt:RI X-ftOIIEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 -18.2 -5. l -416. 
-3., -.1 87 to -44 8 -7.2 

5.000 -14.3 -5. l -438. 
-8.7 -.'1 270 29 -32.2 -2.7 

10.000 -5.6 -5 0 -424. 
-19.8 -.2 628 51 -31 .i -J.O 

15.000 14.2 -4.8 -319. 
-18.9 -.5 663 87 -28.4 -5.2 

20.000 33.1 -4.4 -194. 
-14.8 -.7 647 121 -22.8 -5.3 

25.00(\ 47.9 -3.7 -76. 
-8.9 -.9 645 177 -13.' -5.1 

30.000 ,,,8 -2.8 39. 
-3.7 -1.2 651 230 -5.i _, .1 

35.000 60.5 -t.i t29. 
2.8 -1.6 663 325 4.2 -4.9 t;i 40.000 57.7 -.o 192. 
7.0 -1.0 '51 369 10.8 -2.1 0 

45.000 50.7 t.O 300. 
8.8 -.3 662 367 13.3 -.8 

50.000 41.8 1.3 lil. 
9.3 .2 655 305 14.2 .6 

55. 00(\ 32.6 1.1 362. 
9.2 .3 641 223 14.3 1.5 

60.000 23.4 .8 339. 
8.6 .3 '37 169 13.4 1.9 

65.000 14.8 . 5 308 . 
8.1 .2 640 117 l2 .7 2 .1 

70.000 6.7 .2 269. 
5.0 . 1 445 74 11.3 1.1 

75.000 1.6 . 1 238. 
1.8 -.0 254 40 7.1 -.1 

80.000 -.2 . 2 224. 
.7 • 1 112 23 3.8 3.0 

85.00(\ -.8 . 1 173 . 
-.1 . 1 100 14 -1.4 6.2 

90.000 -.7 -.o 76. 
-.7 -.o 29 0 -23.4 -2.2 

94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND ftOftEHT DJAGRAftS l HEllOS TENSION STRUCTURE -- HO VAll 
VIND DIRECTION 200 CONFJGURATlON A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COOROINAT£ 2-FORC£ Y-FOIC£ Z-AREA Y-ARER 2-PRESS Y-PR£SS 2-SHEAR Y-SHEAl X-HOIIENT 
FEET KJPS KIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-KIPS 

0.000 -10.7 -10.4 -999. 
-3., -. 1 87 to -41.9 -12.1 

5.000 -7.0 -10.3 -990. 
-7.8 -.2 270 29 -28.8 

_,,, 
10.000 .8 -10. l -930. 

-18.0 -.3 628 51 -28.6 _,,8 

15.000 18.8 -9.8 -715. 
-17.2 -.9 663 87 -25.9 -10.1 

20.000 36.0 -8.9 -477. 
-13.7 -1.4 ,47 128 -21.1 -10.7 

25.000 49.6 -7.5 -246. 
-8.4 -t.8 645 177 -13.1 -10.4 

30.000 58. I -5.7 -21. 
-3.6 -2.3 '51 2.30 -5.5 -9.9 

35.000 61.6 -3.4 150. 
2.5 -3.1 ,63 325 3.8 -9.4 ~ 

40.000 59.1 -.3 254. \H 
6.9 -1.8 '51 3,, U.7 -4.8 ~ 

45.000 52.2 1.4 392. 
9.2 -.5 6,2 3,7 13.8 -1.3 

50.000 43.0 1.9 466. 
9.7 .3 ,,5 305 14.9 1 .o 

55.000 33.3 1.6 456. 
9.7 .4 641 223 15.1 1.9 

60.000 23.6 1.2 417. 
9.0 .4 ,37 1,9 14.2 2.6 

65.000 14.6 .7 367. 
e.5 .4 640 lt7 13.3 3.4 

70.000 6.1 .3 304. 
5.0 .2 445 74 11.2 2.2 

75.000 1.1 .2 251. 
1.5 .0 254 40 5.9 .8 

80.000 -.4 . 1 227. 
.5 . 1 172 23 2.8 3.0 

85.000 -.9 . 1 1?4. 
-.2 . 1 too 14 -2.5 5.8 

90.000 -.6 -.o 75. __ , 
-.o 29 0 -21., -1.7 

94.480 0.0 0.0 0. 



TilLE 7. SHIAI AID HOIEIT DIICIIII t HELlOS TEISION STIICTUII •• II I•LL 
Ulll DIRECTION 210 CONF J CUR .. TION A R£FEIEICE PRESSURE 17.0 PSF CUST FACTOR 2.25 

X-COIRDIHATE Z•FOICE Y-FGRCE Z-AI£A Y-AIEI Z-PI£SS Y-PIESS z-sa£aR Y-SHEAR X-IIOHIHT 

fEET ICIPS ICIPS Sl FT Sl f'T PSF PSF ICIPS ICIPS FT•ICIPS 

0.000 12.2 -14.8 -1474. 
-3. t -.1 87 10 -3, .1 -13.9 

5.000 15.4 -14.7 -1425. _,., -.3 270 29 -24.1 -10.4 
10.000 21.9 -14.3 -1298. 

-14.4 -., 628 51 -22,, -12., 
15.000 3,.3 -13.7 -910. 

-13., -1.3 6,3 87 -20.4 -15.2 
20.000 49.8 -12.4 _,43. 

-10.4 -1.9 647 128 -t,.t -1s.1 
25.000 ,0.3 -to.5 -32,. 

-5.9 -2.5 645 177 -9.2 -14.0 
30.000 

,,,2 -8.0 -32. 
-1.7 -3.1 651 230 -2.5 -13., 

35.000 f7.9 -4.9 117. 
3.8 -4. t 663 325 5.1 -12.5 .... 

40.000 f4.0 -.8 308. ""' 8.2 -2.2 '51 
,,, t2.f -f.O N 

45.000 55.8 1.4 423. 
10.9 -.6 6f2 367 tf.4 -1.5 

50.000 44.9 2.0 4,7. 
11., .3 '55 305 17 .I 1.0 

55.000 33.3 1.7 435. 
10.9 .5 ,41 223 17.0 2.1 

,0.000 22.4 1.2 383. 
9.5 .5 ,37 tft 14.9 2.1 

'5 .000 12.9 . 7 325 . 
8.1 .4 640 lt7 12 ~' 3.2 

70.000 4.8 . 3 2f2 . 
4.3 .2 445 74 9.8 2.3 

75.000 .5 • 2 ItO . 
1.1 . t 254 40 4.5 1.3 

10.000 -.7 . 1 110 . 
.3 . t 172 23 1.1 2.7 

85.000 -1.0 . 1 132 . 
-.3 . t tOO 14 -3.4' 4.9 

90.000 -.f -.o ''· -.f -.0 29 0 -21.2 - .. 3 
94.410 0.0 0.0 0. 



TABLE 7. SHEAR ANI HOHENT &IAGRAHS ; HELlOS TENSION STRUCTURE -- HO VALL 
WIND DIRECTION 220 COHF I GURATIOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2!5 

X-COOROIHATE Z-FORCE Y-FORCE Z-AREA Y-ARER Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X-HOHEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS lOPS FT-KIPS 

0.000 lO.S -21.6 -2151. 
-2.7 -.2 87 to -30.7 -19.7 

5.000 33.2 -21.4 -2092. _,_, -.5 270 29 -20.7 -1!5.8 
10.000 38.8 -20.9 -1916. 

-11.6 -.9 628 51 -18.5 -17.9 
us .000 -15.9 

50.4 -20.0 -1519. 
-10.5 -L7 663 87 -19.5 

20.000 , .. , -18.3 -Itt 0. 
-7.6 -2.4 647 128 -11.7 -18.9 

25.000 68.5 -15.9 -733. 
-3.7 -3.2 ,4, 177 -!5.8 -18.1 

30.000 72.2 -12.7 -384. 
.5 -4.0 651 230 .8 -17.3 

35.000 71.7 -8.7 -123. 
!5.4 -5.t ,,3 325 8.1 -15.6 ...... 

40.000 ,6.3 -3.6 28. ""' 9.0 -3.2 651 3,, 13.8 -8.1 ""' 45.000 57.3 -.4 .,2. 
12.0 -1.2 662 3,7 18.2 -3.4 

50.000 45.3 . 8 229 . 
13.3 -.1 655 30!5 20.3 -.3 

55.000 32. 1 . 9 226 . 
11.9 .2 641 223 18.6 .9 

60.000 20.1 . 7 198 . 
9.7 .3 637 169 15.2 2.0 

65.000 10.4 . 4 162 . 
1.5 .2 640 117 11.8 1. 9 

70.000 2.9 . 1 132. 
3.6 . 1 44!5 74 •. 1 1.2 

7!5.000 -.1 . 1 114. 
.s .0 254 40 2.0 .5 

80.000 -1.2 . 0 103 . 
-.1 .o 172 23 -.6 .7 

85.000 -1.1 .o 76. 
-.s .0 100 14 -s.o z.o 

90.000 
__ , 

-.o 33. 
-.6 .0 29 0 -22.0 2.3 

94.480 0.0 0.0 0. 



TAIL£ 7. SHEAR ANO NOIENT OIACIAIS : HELlOS TENSION STRUCTURE -- NO IALL 
liND OIRECTIOH 230 COHf l.GURATIOR A REFERENCE PRESSURE 17.0 PSf GUST FACTOR 2.25 

X-COOIOIRAT£ Z-fORCE Y-fOICE Z-AIEA Y-AREA z-riEts Y-PRESS Z-SNEAR Y-SHEAI X-IOIEHT 
FEET I IrS liPS sa FT Sl F'T rtF PSF' liPS liPS F'T-IIPS 

0.000 29.7 -30.3 -2966. 
-2.3 -.2· 87 10 -26.7 -21.8 

5.000 32.0 -30.1 -2906. 
-s.o -.5 210 29 -18.4 -18.6 

10.000 37.0 -29.5 -2706. 
-9.8 -t.t 628 51 -15.6 -20.7 

15.000 46.8 -28.5 -2296. 
-8.4 -1.9 663 87 -12·.6 -21.4 

20.000 55.1 -2'·' -1879. 
-5.5 -2., 647 128 -8.4 -20.4 

25.000 ,0., -2·4. 0 -1495. 
-2.0 -3., , .. , 177 -3.1 -20.3 

30.000 ,2,, -20.4 -1139. 
1.8 -4.5 '51 230 2.8 -19.7 

35.000 , •. 8 -ts. 9 -146. 
5.3 -6.1 ,,3 325 7.9 -18.9 ..... 

40.000 ''·' -9.7 _,41. 
7.0 -s.o ''I J'9 10.7 -13.5 

v.. 

45.000 41., -4.7 -411. 
~ 

10.2 -2.7 ''2 367 15.4 -7.5 
50.000 38.4 -2.0 -271. 

12.2 -1.0 ,,5 305 18.7 -3.2 
55.000 26.1 -1.0 -174. 

10.9 -.4 '41 223 17.0 -1.9 
60.000 15.3 

__ , 
-118. 

1.5 -.1 ,11 169 13.4 -.1 
,5.000 '·' -.s -80. 

,.2 -.2 ,40 117 9.7 -1.7 
70.000 ·' -.3 -44. 

2.5 -.2 44S 74 5.6 -2.4 
75.000 -1.9 -.1 -8. 

-.2 -.1 254 40 -.7 -2.1 
10.000 -1.8 -.o 17. 

-.5 -.o 172 23 -3.0 -.7 
85.000 -1.2 .0 18. 

-.6 .0 100 14 _,.5 1.2 
90.000 -.6 -.o •• .... , .0 29 0 -20.7 3.8 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND NOHENT DIACRAHS ; HELlOS TENSION STRUCTURE -- NO VALL 
liMO DIRECTION 240 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDINATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z·PRESS Y-PRESS Z•SHEAR Y-SHEAI X•ftOftENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-ICIPS 

0.000 26.3 -35.3 -3560. 
-2.3 -.2 87 10 -26.2 -22.9 

5.000 28.5 -35. 1 -3486. 
-3.9 -.6 270 29 -14.4 -19.4 

10.000 32.4 -34.5 -3283. 
-6.7 -t.o 621 S1 -10.7 -19.7 

15.000 39.2 -33.5 -2180. 
-s.o -1.7 663 87 -7·.5 -19.1 

20.000 44.2 -31.8 -2472. 
-2.5 -2.5 647 121 -3.9 -19.6 

25.000 46.7 -2·9. 3 -2019. 
.0 -3.4 64S 177 .0 -19.5 

30.000 46.7 -2S.8 -1727. 
2.9 -4.7 651 230 4.5 -20.3 

35.000 43.8 -21.2 -1401. 
4.6 -6.1 663 32S 7.0 -2-o.o 

40.000 39.2 -14., -1145. ..... 
4.7 -6.2 651 369 7.2 -16.8 

'-"'~ 

45.000 34.5 -8.5 -892. 
U1 

7.6 -4.0 662 367 1t .I -11.0 
50.000 26.8 -4.4 -670. 

10.0 -1.9 611 lOS 11.3 -6.1 
55.000 16.8 -2.6 -494. 

8.1 -1.0 641 223 13.3 -4.4 
60.000 8.3 -1.6 -377. 

6.2 -.s 637 169 9.1 -3.0 
65.000 2.1 -1.1 -219. 

4.1 -.s 640 117 6.4 -4.0 
70.000 -2.1 -.6 -212. 

1.1 -.4 441 74 2.6 -1.2 
71.000 -3.2 -.2 -142. 

-.6 -.2 214 40 -2.4 -4.4 
80.000 -2.6 -.o -88. 

-.8 -.0 172 23 -4.8 -1.9 
85.000 -1.8 .o -11. 

-t.o .0 tOO 14 -9.7 •• 
90.000 -.8 -.o -23. 

-.8 .0 29 0 -27.9 6.1 
94.480 0.0 0.0 0. 



TA8L£ 7. SHEaa AltO ltOitEitT DIAGIAitS I HELlOS TEitSIOit STRUCTURE -~-£11 .ALL 
liND 0 IIECT I It 250 CO NFI GUIAT ION A IEFEIEIC£ PI SUI£ 17. 0 PSF GUST FACTOR 2.25 

X-COIIOIItAT£ Z-FOICE Y-FOIC£ Z-AREA Y-AIEA Z-PIEIS Y-PRESS Z-SHEAI Y-SHEAI X-ltOitEHT 
FEET KIPS KIPS SQ FT Sl FT ,.,. PSf KIPS KIPS FT-KIPS 

0.000 21.7 -37.1 -3100. 
-2.2 -.2 87 10 -25.1 -22.1 

5.000 23.1 -31.t -3711. 
-2.4 -.6 270 2t -t.O -11.t 

10.000 21.3 -31.3 -3531. 
-2.t 

__ , 
628 51 -4.1 -17.2 

15.000 2t.1 -35.5 -3113. 
-1.4 -t.s 113 87 -2·.o -16.1 

20.000 30.5 -34.0 -27t0. 
-.1 -2.3 147 128 -.2 -17.6 

25.000 30.6 -31.1 -2432. 
1.0 -3.1 645 177 t.l -17.5 

30.000 2t.6 -28.7 -2011. 
2.8 -4.3 1St 230 4.3 -18.6 

35.000 21.1 -24.4 -1748. 
3.2 -6.2 163 325 4.9 -11.9 ..... 40.000 23.5 -18.2 -1106. \Ill 2.0 -1.6 6:St Sit 3.1 -17.9 en 

45.000 21.1 -11.1 -1224. 
4.4 -4.9 662 367 6.6 -13.4 

50.000 17 .l -6.7 -tl7. 
6.8 -2.7 655 305 10.4 -8.1 

55.000 10.3 -4.0 -717. 
5.9 -t.5 641 223 ••• -6.6 

60.000 4.4 -2.1 -106. 
4.3 -.1 637 119 1.1 -4.9 

15.000 .0 -1.7 -4t2-
2.t -.7 640 tt7 4.5 -1.1 

70.000 -z.t -1.1 -318. 
.5 -.6 445 74 t.t -1.1 

75.000 -3.3 -.s -211. 
-.1 -.3 254 40 -3.0 -8.2 

80.000 ·Z.I -.1 -115. 
-.t -.1 172 23 -5.2 -4.9 

15.000 -1.7 -.0 -17. 
-t.O -.o 100 14 ~t.6 -t.s 

to.ooo -.7 -.o -31. 
-.7. .0 Zf 0 -25.4 10.1 

t4.480 0.0 0.0 0. 



TABLE 7. SH.EAa ANI> MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE -- NO WALL 
WINI> I>IRECTIQH 260 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF 

X-COOROIHATE Z-FORCE Y-FORCE Z-AREA Y-ARER Z-PRESS Y-PRESS 
FEET K t PS KIPS SQ FT SQ FT PSF PSF 

0.000 

5 .00(> 

tO.O(tO 

15 .00(< 

20 .Oi.'C• 

25 .OOC• 

30.000 

35.000 

40.000 

45.000 

:50.000 

:55.000 

60.0(t0 

6:5.000 

70.000 

7:5.000 

80.000 

8:5.000 

90.000 

94.480 

-1.7 

-1.0 

.3 

1.3 

1. 7 

1.9 

2.9 

2.5 
.0 

1.4 

3.6 
3.5 

2.9 

2.3 

.5 

-.7 

-1 .0 

-1.2 

-.9 

-.2 

-.6 

-.8 

-1.1 

-1.7 

-2.4 

-3.4 

-s. t 
-6.1 

-s. 1 

-3.3 

-2.0 

-1.3 

-1.1 

-.9 

-.5 

-.2 

-.o 
.0 

87 

270 

628 

6,3 

647 

645 ,,1 
,63 

651 
,,2 ,,, 
641 

637 

640 

445 

2S4 

172 

100 

29 

10 

29 

51 

87 

128 

177 

230 

325 

3,9 

367 

305 

223 

169 

117 

74 

40 

23 

14 

0 

-19.3 

-3.6 

.:s 
2.0 

2.6 

3.0 

4.4 

3.8 

.0 

2.2 

S.4 

s.s 
4., 

3.7 

1.1 

-2.6 

-s., 
-12.0 

-32.6 

-20.2 

-18.8 

-us .1 

-12.2 

-13.3 

-13.3 

-14.8 

•15.8 

-16.5 

-14.0 

-10.9 

-9.1 

-7.7 

-9.0 

-12.4 

-12.9 

-7.7 

-3.1 

12.6 

GUST FACTOR 2.25 

Z-SNERR Y-SHEAR X-MOMENT 
KIPS KIPS FT-KIPS 

18.5 

20.2 

21.2 

20.8 

19.5 

17.' 

15."9 

13. 1 

10.5 

10.5 

9.1 

5.:5 

2.0 

-.9 

-3.3 

-3.8 

-3.1 

-2. t 

-.9 

o.o 

-35 8 

-35.6 

-35.0 

-34.3 

-33.2 

-31.:5 

-29. 1 

-25.7 

-20.6 

-14.5 

-9.4 

-6.0 

-4.0 

-2.7 

-1.7 

-.7 

-.2 

.... o 
. 0 

0.0 

-383 7. 

-3729. 

-3548. 

-3216. 

-2908. 

-2,24. 

-23:58. 

-2102. 

-1878. 

-1597. 

-1336. 

-111'. 

-931. 

-7:57. 

-579. 

-391. 

-238. 

-us . 
-43 . 

0. 

"""' ~ 



TABLE 7. SHEAR AND MOMENT DIAGRAMS ; HELlOS TENSION STRUCTURE -- NO YALL 
UINO DIRECTION 270 CONFIGURATION A REfERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDINATE Z-FORCE Y-f'ORC£ Z-AREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X-ftOftENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 24.9 -33.8 -3627. 
-.5 -.1 87 10 -6.0 -7.4 

5.000 25.4 -33.7 -3527. 
.3 -.4 270 29 1.2 -13.2 

10.000 25. 1 -33.3 -3376. 
1.9 -.6 628 51 3 .1 -12.1 

15.000 23.2 -32.7 -3135. 
2.7 -.7 663 87 4.0 -7.' 

20.000 20.5 -32.0 -2926. 
2.9 -1.1 647 128 4.5 -8.7 

25.000 17.6 -30 9 -2743. 
3.1 -1.6 645 177 4.9 -9.1 

30.000 14.5 -29.3 -2511. 
3.9 -2.5 651 230 i.O -10.9 

35.000 tO.i -26.8 -2389. 
3.3 -3.9 663 325 4.9 -12.1 ...... 

40.000 7.3 -22.8 -2202. 
-.5 -5.6 651 369 -.7 -15.2 ~ 

45.000 7.8 -17.2 -1924. 
. 1 -5.5 662 367 . 1 -14.9 

50.000 7.8 - t 1. 7 -1661. 
1.9 -4.0 655 305 2.9 -13.1 

55.000 5.9 -7.7 -1425. 
2.8 -2.5 641 223 4.3 -11.2 

60.000 3.1 -5.3 -1198. 
2.8 -1.7 637 169 4.4 -10.3 

,5.000 . 3 -3.5 -968 . 
2.8 -1.5 640 117 4.4 -12.s 

70.000 -2.6 -z.o -719. 
.9 -1.2 445 74 2. 1 -16.0 

75.000 -3.S -.9 -463. 
-.5 .... , 2S4 40 -2.1 -ts.5 

80.000 -3.0 -.2 -268. 
-.9 -.2 172 23 -5.3 -8.6 

85.000 -2.1 -.0 -130. 
-1.2 -.o 100 14 -tt .8 -2.6 

90.000 -.9 -.0 -41. 
-.9 .0 29 0 -30.8 11.0 

94.480 0.0 0 0 0. 



TABLE 7. SHEAR AHO HOHEHT OIAGRAHS l HELlOS TEHSIOH STRUCTURE -- HO UALL 
UIHD OIRECTIOH 280 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2S 

X-COORDINATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR V- SHEAR )(-"OttEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 37. l -34.0 -3378. 
-.4 .0 87 10 -4.0 3.4 

5.000 37.5 -34.0 -325 l. 
.4 -.2 270 29 1.4 _, .1 

10.000 37. l -33.8 -3127. 
1.~ -.4 ,28 51 3.0 -7.0 

15.000 35.2 -33.5 -2998. 
3.0 -.4 ,,3 87 4.5 -4.0 

20.000 32.2 -33. I -2897. 3., .. , ,47 128 '·' -4.9 
25.000 28.6 -32.5 -2801 .. 

4., -1.1 ,45 177 7.1 ... ,.0 
30.0Ct0 24.0 -31.4 -2717. 

5.8 -1.9 ''' 230 8.9 -8.2 
35.000 18.2 -29.5 -2588. 

5.8 -3.2 ,,3 325 8.7 -9.9 ..... 
40.000 12.4 -2,.3 -2408. \H 

1.2 -5.9 651 3,, 1.8 -16.0 u:> 
45.000 11.2 -20.4 -2ll7. 

.9 -6.4 6£2 3£7 1.4 -17.3 
50.000 10.3 -14.1 -1840. 

2.1 -4.8 '55 305 3.3 -15.9 
S$.000 8.1 -9.2 -1182. 

3.0 -3.0 ,41 223 4.8 -13.6 
iO.OOO s. 1 -6.2 -1312. 

3.1 -2.2 ,37 169 4.8 -12.9 
iS.OOO 2.0 -4.0 -1031. 

3.2 -1.8 640 117 5.0 -15.5 
70.000 -1.2 -2.2 -728. 

1.3 -1.4 445 74 3.0 -18.9 
75.000 -2.5 -.8 -434. 

-.1 -.7 254 40 -.4 -17.6 
80.000 -2.4 -.1 -222. -., -.1 172 23 -3.7 ... ,.3 
85.000 -1.8 .0 -91. 

-1.0 .0 100 14 -9.9 2.9 
90.000 -.8 .0 -2,. 

-.8 .0 29 0 -27.2 2.0 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AHD HOMEHT OJAGRAIS I HELlOS TEHSJOH STRUCTURE -- HO IALL 
IIHD DIRECTION 290 COHFJGURATIOH A IEFEIEICE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

X-COORDJHATE Z-FORCE Y-FOICE Z-AREA Y-AIEA Z•r-IESS Y-PRESS Z-SHEAI Y-SHEAR X-IOIIEHT 
FEET IC IPS KIPS SO FT Sl FT PSF PSF KIPS KIPS FT-KIPS 

o.oo• S2.6 -3S.3 -3360. 
-.2 . 1 87 10 -2.5 6.7 

:s.ooo S2.8 -35.4 -3259. 

·' -.1 270 29 2.2 -2.2 
10.00.0 52.2 -35.3 -3181. 

2.5 -.1 628 51 4.0 -2.4 
15.000 49.7 -3-5.2 -3140. 

4.1 -.1 663 87 6·.2 -t.o 
20.000 45.6 -35.1 -3106. 

5.0 -.4 647 128 7.7 -3.0 
25.000 40.6 -34.7 -3068. 

7.1 -.7 64~ 177 11.0 -4.0 
30.000 33.5 -34.0 -3020. 

9.0 -1.4 651 230 13.9 -6.1 
35.000 24.5 -32.6 -2912. 

9.3 -2.8 663 325 14.1 -8.6 
40.000 1S.2 -29.8 -2736. ~ 

4.0 -5.9 651 ·369 6.1 -16.1 
45.000 11.2 -23.9 -246!5. 0 

2.8 -7.0 662 367 4.2 -1,.0 
50.000 8.4 -16.9 -2187. 

2.9 -5.7 6~5 305 4.4 -18.7 
55.000 5.6 -tl. 2 -1895. 

3.0 -3.7 641 223 4.7 -16.8 
60.000 2.6 -7.5 -1567. 

2.3 -2.8 637 169 3.7 -16.4 
65.000 . 3 -4.7 -122S . 

1.7 -2.1 640 117 2.6 -18.2 
70.000 -1.4 -2.6 -87S. 

1 .2 -1.6 445 74 2.6 -22.3 
75.000 -2.6 -.9 -sst. 

.6 -.9 254 40 2.4 -21.7 
80.000 -3.2 -.0 -316. 

-.4 -.1 112 23 -2.3 -5.7 
85 .. 000 -2.8 . t -162 . 

-1.4 . 1 100 t<t -14.2 7.0 
90.000 -1.4 -.0 -59. 

-1.4 -.0 29 0 -47.2 -1.6 
94.480 0.0 ••• •• 



TABLE 7. SHEAR AND ftOftENT DIAGRAftS l HELIOS TENSION STRUCTURE -- NO VALL 
IIHD DIRECTION 300 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDINATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PIESS Y-PRESS Z-SHEAR Y- SHEAR X-ftOftEHT 
FEET KIPS KIPS sa FT sa FT PSF PSF KIPS KIPS FT-ICIPS 

0.000 75. 1 -32.6 -3142. 
-.5 . 1 87 10 -i.O 8.3 

5.000 75.6 -32.7 -3059. 
.9 . 0 270 29 3.1 .3 

10.000 74.8 -32.7 -3025. 
4.0 .0 628 51 i.3 .7 

15.000 70.8 -32.7 -3036. 
6.1 . 1 ii3 87 9.1 1.0 

20.000 64.8 -32.8 -3058. 
7.4 -.1 647 128 11.5 -.4 

25.000 57.3 -32.7 -3072. 
10.3 -.1 645 177 u.o -.6 

:u. 000 47.0 -lZ.i -3070. 
13.1 -.6 651 230 20.1 -2.6 

35.000 33.9 -32.0 -3010. 
13.i -1.8 ii3 325 20.5 -5.4 

40.000 20.3 -30.3 -2875. ...... 
7.8 -4.9 i51 369 12.0 -13.2 .&::-

45.000 12.5 -25.4 -2665. ...... 

5.9 -6.6 6i2 367 8.8 -18.0 
50.000 6.7 -18.8 -242:1. 

4.5 -6. 1 655 305 '·' -19.9 
55.000 2.1 -12.7 -2131. 

3.4 -4.2 i41 223 5.3 -18.7 
60.000 -1.3 -8.6 -t 782. 

1.6 -3.2 637 169 2.5 -18.8 
,5.000 -2.9 -5.4 -1400. 

-.2 -2.5 640 117 -.3 -21 .3 
70.000 -2.7 -2.9 -994. 

.0 -1.9 445 74 .1 -25.1 
75.000 -2.8 -1.0 -itS. 

.2 -1.0 254 40 .9 -23.9 
80.000 -3.0 ..: . 1 -346. 

-.5 -.2 172 23 -3.1 -7.0 
85.000 -2.5 . 1 -170 . 

-1.3 . 1 100 14 -12.8 6.2 
90.000 -1.2 . 0 -:sa . 

-1.2 .0 29 0 -40.8 1 . l 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR RHO MOMENT OIAGRARS I HELlOS TEHSIGH STRUCTURE -- NO YALL 
IIHD DIRECTION 310 COHF I GURAT ION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2:5 

X-COORDINATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PIESS Y-PRESS Z-SHEAR Y-SHEAR X-ROIIEHT 
FEET IC If'S KIPS SQ FT Sl FT PSF PSF ICIPS KIPS FT-K IPS 

0.000 101.8 -27.6 -2635. 
-.8 . 1 87 10 -9.4 10.2 

5.000 102.6 -27.7 -2581. 
1 . 4 . 1 270 29 5.2 3.2 

10.000 101.2 -27.8 -2588. 
6.0 .2 628 ~H 9.5 3.5 

15.000 95.2 -28.0 -2652. 
8.4 .2 663 87 12.6 2.8 

20.000 86.9 -28.2 -2719. 
to.o .3 647 128 15.5 2.4 

25.000 76.8 -28.5 -2779. 
13.4 .5 645 177 20.7 2.9 

30.000 63.5 -29.1 -2819. 
16.8 .2 &:n 230 25.8 .9 

35.000 46.7 -29.3 -2826. 
18. 1 -.6 663 325 27.3 -2.0 

40.000 28.6 -28.6 -2775. ~ 

12.5 -3.4 651 369 ".2 -9.2 .I:' 

45.000 16.0 -25.2 -2631. 
....., 

9.9 -5.8 662 367 14.9 -15.7 
50.000 6.2 -19.4 -2442. 

6.8 -6.2 655 305 10.4 -20.3 
55.000 -.6 -13.2 -2176. 

4.3 -4.4 641 223 6.7 -19.8 
60.000 -4.9 -8.8 -1833. 

1.4 -3.4 637 169 2.1 -20.4 
'5. 000 -6.3 -5.4 -1448. 

-1.5 -2.5 -640 117 -2.3 -21.7 
70.000 -4.8 -2.8 -1030. 

-1.2 -1.7 445 74 -2.t -23.5 
75.000 -3.6 -1.1 -638. 

-.4 -.9 254 40 -1.4 -22.5 
80.000 -3.2 -.2 -372. 

-.9 -.2 172 23 -5.4 _, .0 
85.0()(: -2.3 .0 -187. 

-1 . 3 .0 100 14 -13.1 1.4 .:,,, 
90.000 -1.0 -.o 

-1.0 .0 29 0 -34.1 4.5 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT OIACRAMS : HEllOS TENSION STRUCTURE --NO UALl 
~IHD DIRECTION 320 CONFIGURATION A REFERENCE PRESSURE 17.Q PSF GUST FACTOR 2.25 

• X-COOROINATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PtESS Y-PRESS z-:~~~~ r-SHEAR X-NONENT 

FEET KIF'S KIPS SQ fT SQ FT PSF PSF KIPS FT-KIPS 

0.000 125. t -21.' -1963. 
-.9 . 1 87 10 -9.9 12.7 

5.00(< 126.0 -21.8 -1914. 

2.1 . 2 270 29 7.8 7.S 
10.000 123.9 -22.0 -1956. 

8.6 .4 628 51 13.6 7.3 
ts.ooo 115.3 -22.4 -2018. 

11.1 .4 663 87 16.7 4.5 
20.000 

647 
104.3 -22.7 -2199. 

12.7 . ' 128 19.7 3.9 
2:1.000 91.5 -23.2 -229 •. 

16.5 .8 £4S 177 25.S 4.3 
30.000 75.1 -24.0 -2363. 

19.8 ·' 6:11 230 30;4 2.7 
35.000 55.2 -24.6 -2420. 

21.1 -. 1 663 325 31.8 -.4 ...... 
40.000 34.2 -24.5 -2429. .r::: 

16 .1 -2.2 6S1 369 24.1 -6.0 v.l 

4:1.000 18. 1 -22.3 -2325. 

13.2 -4.8 662 367 20.0 -1.3. 0 
:so. 000 4.8 -17.5 -2175. 

8.9 -5.7 655 305 13.5 -18.6 
55.000 -4.0 -11.8 -1952. 

4.8 -3.9 641 223 7.S -11.1 
60.000 -8.8 -7.8 -1644. 

.8 -3.1 637 169 1.2 -18.5 
,:s.ooo -9,, -4.7 -1291. 

-3.0 -2.3 640 117 -4.6 -19.9 
70.000 -6.7 -2.4 -904. 

-2.5 -t.5 445 74 -s.s -20.3 
75.000 -4.2 -.9 -sst. 

-.9 -.8 254 40 -3.7 -18.5 
80.000 -3.3 -.1 -327. 

-1.2 -.2 172 23 -6.9' -7.2 
85.000 -2.1 .0 -171. 

-1.3 .0 100 14 -12.6 1.4 
90.000 -.8 .0 -62. 

-.8 .0 29 0 -28.1 2.4 
94.480 0.0 0.0 0. 



T~BLE 7. SHEAR AHO MOMENT DIAGRAMS I HEllOS TENSION STRUCTURE-- NO VALL 
U~MO DifECTIOH 330 COHFJGURATJOH A REFERENCE PRESSU,E 17.0 PSF GUST FACTOR 2.2~ 

X-COOIUHHATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-Pit£$5 Y-PRESS Z-SHEAif Y-SHEAR X-HOftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF' PSF kiPS KIPS FT-IC IPS 

0.000 139.4 -14.4 -1269. 
-.1 . 1 87 10 -7.5 14.0 

5.000 140.0 -14.5 -1217. 
2.3 . 3 270 29 '·' 10.3 

10.000 137.7 -14.8 -1266. 
10.4 . 4 628 51 16 .s 1.3 

15. 0(1(1 127.3 -15.3 -1423. 
13.2 . 4 663 87 "·' 4., 

20.000 114.1 -15.7 -1548. 
15.2 . ' 647 128 23.5 4.0 

25.00(' 98.9 -16.2 -t653. 
18.7 ·' 645 177 2,.0 4.8 

30.00(' 80.2 -17.0 -1750. 
21.i . 8 651 230 33.2 3.4 

35.0(<0 58.6 -17.8 -1830. 
22.6 .2 6i3 325 34.1 .i 

40.000 36.0 -18.0 -1875. ~ 

18.3 -1.0 651 3i9 28.1 -2.8 .s::-

45.000 17.7 -17.0 -1801 . .s::-

15.2 -3.3 6i2 3i7 22.9 -9.0 
50.000 2.5 -13.7 -1i96. 

'·' -4.5 655 305 15.1 -14.8 
55.000 -7.4 -9.2 -15Ji. 

4.8 -3. 1 641 223 7.5 -13.8 
,o.ooc.t -12.2 -6.1 -1293. 

.2 -2.5 637 li9 .2 -14.i 

''. 0(10 
-12.4 -3.6 -1008. 

-4.0 -1.9 640 117 -i.3 -16.0 
?0.000 -8.3 -1.8 -696. 

-3.4 -1.2 445 74 -7.7 -15.8 
?5.000 -4.9 -.6 •416. 

-1.5 -.5 254 40 -i.t -13.4 
80.000 -3.4 -.1 -246. 

-1.4 -. t 172 23 -8.3 -4.3 
SS.O(IO -2.0 .0 -129. 

-1.3 .0 too 14 -12.5 2.8 
'90.000 -.7 -.0 -49. 

-.7 -.0 29 0 -24.i -.7 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AHD HONEHT DIAGRANS ; HELlOS TENSION STRUCTURE -- NO WALL 
YIHO DIRECTION 340 COHFICURATIOH A REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

X-·COOROIHATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR Y- SHEAR X-NOftEHT 
FE'E.T KIPS KIPS SQ FT sa FT f'Sf PSF lOPS kiPS FT-KIPS 

0.000 138.1 -7.4 -648. 
-.4 . 1 87 10 -s.o 1J .4 

5 .00(• 138.5 -7.6 -602. 
2.~ .3 270 29 10.8 

11 ·' 10.000 135.' -7.9 -651. 
11.7 . 4 628 St 

18 ·' 
7.7 

15.000 123.' -8.3 -785. 
14.3 .4 663 87 21.6 4.5 

20.000 109.' -8.7 -878. 
1,.2 . 4 647 128 25.0 3.1 

25.000 93.4 -9. 1 -956. 
19.0 .6 645 177 29.5 3.6 

30. 0(•0 74.4 -9.7 -1037. 
21.0 ·' 651 230 32.2 2.6 

35.000 53.4 -10.3 -1108. 
21.8 .3 663 325 32.9 1.0 

40.000 31.6 -10.6 -1147. ~ 

18.8 -.1 6Sl 369 28.8 -.3 .&::' 

45.000 12.8 -to. 5 -1096. \11 

15.7 -1.8 662 367 23.8 -5.0 
50.000 -2.9 -8.7 -1026. 

9.9 -3.0 655 lOS 1S .2 -9.8' 
55.000 -12.9 -5.7 -921. 

4.1 -2.0 641 223 6.5 -9.0 
,0.000 -17.0 -3.7 -762. 

-1.0 -1.6 637 169 -t.S -9.4 
65.000 -16.0 -2. 1 -579. 

-s.s -1.2 640 117 -8.6 -9.9 
70.000 -10.5 -.9 -386. 

-4.5 -.7 445 74 -10.2 -9.3 
75. 0(•0 -6.0 -.2 -220. 

-2.2 -.3 254 40 -8.7 -7.4 
80.000 -3.8 . 1 -127. 

-1.8 -.0 112 23 -10.4 -.6 
85.000 -2.0 . 1 _, .. 

-1.3 . 1 100 14 -13.2 4.8 
90.000 -.7 .0 -29. 

-.7 -.o 29 0 -23.7 -4.1 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND ftOftEHT DIAGRAftS : HELlOS TEHSIOH STRUCTURE -- HO VALl 
WIND DIRECTION 350 CONF' I GURAT ION A REFERENCE PRESSURE 17.0 PSF' GUST FRCTOR 2.25 

X-COOIIHHATE Z-F'OICE Y-F'OICE Z-AREtl Y-AREA Z-PRESS Y-PRESS Z-SHEAR Y- SHEAR X-ftOftEHT 

FEET KIPS KIPS SCI f'T Sl f'T PSf' JI'Sf' KIPS KIPS f'T-KIPS 

0.000 
130.5 -2.7 -156. 

-.0 . 1 87 10 -.2 11.' 
5.000 130.5 -2.8 -1'3. 

3.8 .4 270 29 14.1 12.0 
10.00f.\ 126.7 -3. l -219. 

13.2 .l ,28 :51 21.1 6.7 
15.000 113. s -3.5 -339. 

1' .1 .2 ,63 87 22.7 2.8 
20.000 98.4 -3.7 -411. 

16.3 . 2 647 128 25.1 1.8 
25.000 82. l -4.0 -460. 

18.5 .5 £45 177 28.6 2.6 
30.000 63.7 -4.4 -511 . 

19.4 .3 6:51 230 29.7 1.4 
3:5.000 44.3 -4.8 -545. 

19.9 . 2 ,,3 325 30.0. .:s 
40.000 24.4 -4.9 -563. ~ 

18.2 .0 6:51 369 28.0 . t 
.s:: 

45.000 6.2 -5.0 -53.6. 
en 

15.5 -.8 £62 3,7 23.4 -2.3 
50.000 

-9.3 -4.1 -501. 

'·' -1.4 £55 305 
14 ·' 

-4.7 
55.000 -18.9 -2.7 -454. 

3.3 -.9 £41 223 5.2 -4.3 
60.000 -22.2 -1.7 -375. 

-2.1 -.8 £37 1,, -3.3 -4.7 
i5.000 -20.1 -1.0 -283. 

-7.0 -.6 £40 117 -11 .0 -4.9 
70.000 -13.0 -.4 -189. 

-5.8 -.3 445 74 -13.0 -4.2 
75.000 -7.3 -.1 -111. 

-2.9 -.1 254 40 -11 .4 -3.0 
80.000 -4.4 . 1 -73 . 

-2.3 • 0 112 23 -13.2 .4 
85. 00(• -2.1 . 0 -44 . 

-1.5 . 0 100 14 -14.8 3.2 
90.000 -.6 -.0 -22. 

... , -.0 29 0 -22.3 -3.0 
94.480 0.0 0.0 0. 



TABLE~?. SHEAR AHO MOMENT DIAGRAMS : HELlOS TE~SIOH STRUCTURE -- HO WALL 
IIIHD DlRECTJOH 0 CONF' I GURATIOH A R£F'EREHCE PRESSURE 17.0 PSF' GUST fACTOR 2.25 

'f -C 00.11) I NH T E 2-FORC£ X-F'ORCE 2-RREA X-AREA Z-PRE$5 X-PRESS Z-SHEAR X- SHE AI 'f-HOH£ NT 
FEET «IPS lOPS SQ fT SQ F'T PSF PSF KIPS KIPS fT-K IPS 

0.000 108.4 -46.3 -3093. 
9.0 -3.3 579 213 15.6 -15.? 

5.000 99.4 -42.9 -2798. 
8.? -3.4 594 :H3 14.6 -14.2 

10.000 90.8 -39.5 -2537. 
9., -3.1 ,12 291 15·. 1 -12.6 

15.000 81.2 -35.8 -22' 1. 
9.9 -5.? b53 374 15.2 -15.2 

20.000 71;2 -30.1 -1966. 
,,7 -7.9 ,39 443 10.5 -17.9 

25.000 ,4.5 -22.2 -1785. 
,,8 -8.3 ,30 455 10.7 -18.3 

30.000 57.8 -13.8 -1596. ~ 
-'=' 

10.5 -5,, ,5, 3,4 16. (I -15.3 "' 35.cH•(• 47.3 -8.3 -1270. 
10.2 -3.8 '55 237 15., -15.9 

40.000 37. 1 -4.5 -959. 
9., -2.1 ,,. 180 H., -11.7 

45.000 27.4 -2.4 _,59. 
8.1 -1.2 ,83 139 11.9 -9.0 

50.000 19.3 -1.2 -423. 
5.8 -.5 719 105 8.0 -4.5 

55.000 13.5 -.7 -28'. 
4.8 -.4 759 78 ,,3 -5.2 

60.000 8 .. 7 -.3 -214. 
3.8 -. 1 801 5' 4.7 -2., 

65.000 4.9 -. 1 -214. 
3. t -.2 478 35 6.4 -7.1 

70.000 1.9 . 1 -107. 
1.9 . 1 154 13 12. t 8.4 

75.6(1(: 0.0 0.0 0. 



TABLE 7 SHEAf- AND MOMENT DIAGRAMS : HELIGS TENSION STRUCTURE -- HO UALL 
WIND DH~£CT JON to COHF'ICURATIOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

'1'-COORDUIIH£ 2-FORCE X-FORCE l-AREA X-AREA l-PRESS X-PRESS 2-SHEAR X-SHEAR V-fiiOMEHT 
fEET KIPS KIPS sa FT sa FT PSF PSF KIPS KIPS FT -KIPS 

0 .00(• 114.0 -4,.8 -3430. 
9.7 -3.4 579 213 U.8 -15.8 

5. Ot'~O 104.2 -43.4 -3101. 
9.3 -3.5 594 243 15.7 -14.3 

10. Ot.\0 94.9 -39.9 -2809. 
10.4 -3., , ..... 

l£ 291 11.1 -12.5 
15. 0!.1{.1 84.5 -3,.3 -2494. 

1t .0 -5.7 '53 374 a.9 -15.3 
20.000 13.4 -30.6 -2144. 

1.1 -7.9 £39 443 12.0 -17.9 
25. {.\c.\(> 65.8 -22.? -1917. 

7.5 -8.4 £30 455 12.0 -18.4 
lO.Of.lO 58.2 -14.3 -1£90. ...... 

.1:: 
1 1. t -5.7 65, 3'4 U.CJ -15.5 00 

35.0(;(1 47.1 -8.£ -1334. 
10.8 -3.8 £55 23? 1, ... -16.0 

40.0(10 3, ... -4.8 -998. 
10.4 -2.2 £58 180 15.8 -12.2 

45.00(< 2,.0 -2., _,, ... 
8.7 -1.3 683 139 12.8 -9.£ 

50. 0(•0 17.2 -1.3 -399. 
,,t -.5 ?19 105 8.4 -4.9 

55. 04!<0 11.2 -.8 -242. 
4.5 -.4 759 78 ,.0 -5.1 

,0.0(1(< ,,1 -.3 -162. 
2.9 - .. 2 801 '' l., -3.7 

,5.00(1 3.8 -.1 -167. 
2.2 -.2 478 35 4.6 -5.4 

70.000 1.6 . 1 -91. 
1.£ . 1 154 13 10.2 '.1 

75. '(•(: 0.0 0.0 0. 



TAIL£ 7. SHEAR ANt IOH£1T OJAGIA.S I HELlOS TENSION STRUCTURE -- NO IALL 
II NO OIIECTION 20 CONF I CURAT ION A REFERENCE PRESSURE 17.0 PSF COST FACTOR 2.25 

Y-COOIOIMATE Z-FORCE X-FORCE 2-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-NOIIEHT 

FEET kiPS kiPS SCI H Sl FT PSF PSF KIPS kiPS FT•kiPS 

0.000 125.4 -46.8 -4124. 

10.5 -3. t 57' 213 t8 .2 -14.7 

5.000 114.' -43.7 -37SO. 

10.2 -3.3 594 243 17.2 -13.7 

10.000 104.7 -40.3 -3407. 

11.8 -3.5 612 291 19·.2 -12.1 

15.000 92.9 -36.8 -3021. 

12.9 -5.9 653 374 19.8 -15.7 

20.000 80.0 -30.9 -2517. 

9.4 -8.0 639 443 14.8 -18.0 

25.000 70.5 -22.9 -2239. 

9.2 -8.2 630 455 14.6 -11.0 

30.000 '1.3 -14.7 -1922. ~ 
~ 

12.7 -5.6 656 364 l9 .4 -15.3 U) 

35.000 41.6 -9. 1 -1412. 

12.2 -3.8 655 237 11.7 -16.2 

40.000 36.4 -5.3 -1073. 

11.4 -2.4 658 110 17.3 -13.5 

45.000 25.0 -2.9 -618. 

9.5 -1.5 613 139 14.0 -10.6 

50.0Ct0 15.5 -1.4 -378. 

6.9 -.6 719 I 'OS 9.6 -5 .s 
55.000 8.6 -.8 -176. 

4.7 -.s 759 78 6.3 -6.5 

60.000 3.9 -.3 -66. 

2.4 -.3 801 56 3,0 -4.9 

65.000 1.5 -.0 -st. 
.8 -.1 478 35 1.6 -3.7 

70.000 . 7 . l -46 . 

.7 . 1 154 13 4.5 6.3 

75.600 0.0 0.0 0. 



TABLE 7. SHEAR AHD ftOftEHT DIAGRAftS I HELlOS TEHSIO~ STRUCTURE -- HO VALL 
VIHt> f>IRECTIOH 3~ CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST fACTOR 2.25 

Y-COORDIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-ftOftEHT 
FEET kiPS kiPS SQ f.f SQ FT PSF PSF kiPS KIPS FT-KIPS 

0.000 130. s -44.0 -4567. 
9.9 -2.7 579 213 17.1 -12.7 

5.000 120.6 -41.3 -4206. 
10.1 -3.0 594 243 17.1 -12.4 

10.000 110.5 -38.3 -384 7. 
12.5 -3.3 612 291 20.5 -11 . 4 

15. 00(< 97.9 -35.0 -3405. 
14.7 -5.6 653 374 22.5 -15.0 

20. 0(•() 83.2 -29.4 -'2841. 
11.3 -7.4 639 443 17 .7 -16.8 

25.000 71.8 -21.9 -2400. 
11.0 -7.7 630 455 17.5 -17.0 

30.000 ,0.8 -14.2 -1981. .... 
V1 

14.0 -5.6 656 364 21.4 -15.3 0 

35.000 46.8 -8.6 -1471. 
13.4 -3.7 655 237 20.4 -15.7 

40.000 33.4 -4.9 -1003. 
11.' -2.3 658 180 17.6 -12.9 

45.000 21.8 -2.6 -595. 
9.5 -1.4 ,83 139 13.9 -10.0 

50.000 12.4 -1.2 -272. 
6.6 -.5 719 lOS 9.2 -4.7 

55.0(<0 5.8 -.7 _,2. 
4.4 -.4 759 78 5.8 -5.7 

60.0(<0 1.4 -.3 48. 
2.2 -.3 801 56 2.7 -5.1 

65.0(<0 -.8 . 0 56 . 
-.5 -. 1 478 35 -1.0 -2.9 

70.0(<0 -.3 . 1 '· -.3 . 1 154 13 -2.0 9.2 
75.6(<0 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE -- HO WALL 
UIND DIRECTION 40 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

V-COORI>I NATE Z-FORCE X-FOICE Z-AIEA X-AREA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-NOfiENT 

FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 123.0 -37.7 -4·U4. 

8.2 -2.2 579 213 14.2 -10.2 

5.000 114.8 -35.5 -4148. 

9.0 -2.£ 594 243 15.2 -1o.9 

10.000 105.8 -32.8 -3821. 

11.8 -3.0 £12 291 19-.3 -10.3 

15.000 94.0 -29.8 -3395. 

14., -5.0 '53 374 22.4 -13.4 

20.000 79.4 -24.8 -2821. 

12.3 _,. t ,39 443 19.3 -13.8 

25.000 
,., .1 -18.7 -2327. 

12.2 _,.4 ,30 455 19.4 -14.0 

30.000 54.8 -12.3 -1841. ........ 
V1 

14.3 -5.2 ,5, 3,4 21.9 -14.3 ........ 

35.000 40.5 -1. 1 -1299. 

13.3 -3.4 '55 237 20.3 -14.2 

40.000 27.2 -3.8 -817. 

10.7 -2.0 '58 180 1,.2 -11.0 

45.000 1,.5 -1.8 -432. 

8.3 -1.0 ,.3 139 12.2 -7.4 

50.000:' 8.2 -.8 -138. 

5., -.3 719 105 7.8 -2.5 

55.000 2., -.5 55. 

3.3 -.3 759 78 ..... -4.4 

,0.000 -.7 -.2 13,. 
1.4 -.2 801 5' 1.7 -3.7 

,S.Ot-0 -2. 1 . 1 122. 

-1.3 -. t 478 35 -2., -1.9 

?O.Ot-0 -.9 . 1 3,. 

-.9 . 1 154 13 -5.7 9.3 

75.,00 0.0 0.0 0. 



TABLE 7. SHERI AND IOIEHT DIIGIAIS : HELlOS TENSION STIUCTURE -- NO IALL 
I I MD D I IE CTI ON 50 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF' GUST FACTOR 2.25 

Y-COORDI HATE 2-FORCE X-FDIC£ Z•AREA X-AREA Z-PRESS X-PR£SS 2-SHEAR X-SHEAR Y-IONEHT 
FEET KIPS KIPS SO FT SO FT PSF PSF KIPS KIPS FT-ICIPS 

0.000 105.5 -30.0 -39,8. 
G.S -1.7 579 213 11 .2 -8.0 

5.000 99.0 -28.3 -3724. 
7.3 -2.2 594 243 12.3 -9.0 

to. ooo 91.7 -2,.1 -3455. 
10.0 -2.G G12 291 1,.4 -8.8 

15.000 81.6 -23.5 -3014. 
13.3 -4.3 G53 374 20.4 -11 . 4 

20.000 68.3 -19.3 -2548. 
12.5 -4.7 ,39 443 

19 ·' 
-10., 

25.000 55.8 -14.' -2030. 
12.9 -4.8 ,30 455 20.5 -10.5 

30 .• 00 42.9 -9.8 -1497. ~ 
\11 

14.2 -4.3 ,5, 3,4 21.' -11.9 ....., 
35.000 28.7 -5.5 -935. 

12.5 -2., '55 237 19.0 -11 . 2 
40.000 1,.3 -2.8 -4,3. 

9.1 -1.1 '58 180 13.9 _., ... 
45.000 7.1 -1. 1 -124. , ... -.8 ,83 139 9.3 -5.7 
50.000 . 8 -.3 110. 

3., -.1 719 105 5.1 -1.1 
55.0(10 -2.9 -.2 24,. 

1.3 -.2 759 78 1.7 -2.4 
,O.OCtO -4.1 -.0 2'4. 

- 5 -.1 801 5' -., -1.9 
,5.000 -3.7 . 1 19,. 

-2.3 -.0 478 35 -4.8 -.0 
70.000 -1.4 . t ''· -t.• . 1 154 13 -9.1 7.2 
75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AH~ ftOftEHT ~IAGRAftS : HELlOS TEHSIOH STRUCTURE -- NO YALL 
YIND ~IRECTIOH 60 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COOR~INATE Z-FORCE X-FORCE 2-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-ftOftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KtPS 

0.000 84.7 -21.4 -3361. 
4.9 -1.3 579 213 8.4 _,.2 

5.000 79.8 -20.0 -3182. 
5.8 -2.0 5.,4 243 9.8 -8.1 

10.000 74.0 -18. 1 -2966. 
8.1 -2.3 612 291 13 .. 3 -7.8 

15.000 65.8 -15.8 -2660. 
11.0 -3.4 653 374 1i .• -9.2 

20.000 54.9 -t"2.4 -2208. 
11.7 -3.2 639 443 18.3 -7.2 

25.000 43.2 -9.2 -1709. 
12.6 -2.8 630 455 20.0 -6.1 

30.000 30.5 -6.4 -1170. ...... 
13.2 -2.8 ''' 3,4 20.2 -7 .• U1 

VI 
35.000 17.3 -3., -617. 

11.1 -1.7 ''' 237 16.9 -7.2 
40.000 6.2 -1.9 -173. 

7.3 -1.2 '58 180 11.1 -6.5 
45.000 -1.1 -.7 tl9. 

4.4 -.6 ,.3 139 6.4 -4.6 
50.000 -s.s -.0 300. 

1.8 -.0 719 105 2.5 -.4 
55.000 -7.3 -.o 388. 

-.5 -.t 759 78 -.7 -1.2 
60.000 -6.8 . 1 35, . 

-t.' -.t 801 Si -1.9 -t.o 
,s.ooo -5.2 . 1 2,7. 

-3.1 .1 478 35 _,,, 1.6 
70.000 -2.1 . 1 102. 

-2. t . t 154 13 -13.5 6.4 
75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIACIAHS : HEllOS TENSION STRUCTURE -- NO VALL 
tiiNO DIRECTION 70 CONFICURATJOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

'I-COORDINATE Z-FORCE X-FORCE 2-AREA X-AIEA Z-PRESS X-PlESS Z-SffEAI X-SHEAR Y-MOitEHT 
FEET KIPS ICIPS sg rr SQ FT PSF PSF KIPS fCIPS F'T-IC IPS 

0.000 64.2 -13.8 -2685. 
4.8 -.9 579 213 8.3 -4.4 

5.000 59.3 -·12 . ., -2492. 
5.2 -t.' 594 243 8.8 _,_4 

10.000 54.1 -11.3 -228 5. 
,.7 -1.8 612 29! 11-.0 -'. 1 

15.000 47.4 -9.5 -2021. 
9.0 -2.5 653 374 u.s _,.7 

20.000 3J.J -7.1 -1642. 
10.7 -2.0 ,39 443 16.8 -4.4 

25.000 27.6 -5.1 -1177. 
11.9 -1.4 630 455 U.l -3.1 

30.000 15.8 -3.7 -660. ..... 
11.9 -1.7 '56 364 18. t -4.7 ~ 

35.000 3.9 -2.0 -148. 
9.2 -t.O '55 237 14.0 -•.o 

40.000 -5.3 -t.O 239. 
5.0 -.8 658 180 7.5 -4.3 

45.000 -10.3 -.2 451. 
2.1 -.5 ,.3 139 3.1 -3.3 

50.000 -12.4 . 2 554 . 
-.1 .0 719 105 -.2 .2 

55.000 -12.3 . 2 580 . 
-2.2 .0 759 78 -2.1 .t 

,0.000 -10.1 . 2 497 . 
-2.9 -.0 801 56 -3.7 -.2 

,5.000 -7.2 .2 36,. 
-4.3 . 1 478 35 -9. t 2.8 

70.000 -2.8 . 1 143. 
-2.8 . 1 154 tl -18.4 7.1 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AHD MOM£HT DIACIA"S : HELlOS TEHSIOH STRUCTURE -- NO UAll 
U I HI f) I RECTI ON 80 CONFICURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COOROI HATE :Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-HOHENT 
FEET kIPS KIPS SQ FT SQ FT PSF PSF ICIPS KIPS FT-KIPS 

0.000 44.:5 -8.:5 -1893. 

4.9 -.4 579 213 8.5 -2.0 

5.000 39., -8. 1 -1671. 

5.1 -t.O 594 243 8.5 -4.2 
10.000 34.5 -7.0 -1450. 

6. t -1.3 £12 291 10.0 -4.5 

15.000 21 4 -5.7 -1193. 

7.9 -1.7 653 374 12.0 -4.7 

20.000 20.5 -4.0 -853. 

9.8 -1.4 639 443 15.4 -3.1 

25.000 10.7 -2., -413. 

10.9 -.9 630 455 11.3 -2.0 

30.000 -.3 -1.7 76. ..... 
V1 

10.6 -t.-0 656 364 U.1 •2.7 \11 

35.000 -10.8 -.8 539. 

7.3 -.4 655 237 1 t. 1 -1.7 

40.000 -t8. t -.4 150. 

3.1 -.5 658 tao 4.7 -2.5 
45.000 -21.2 . 1 til. 

-.o -.3 683 139 -.0 -2.3 

50.000 -21.2 .4 ,., . 
-2.7 -.0 719 105 -3.7 -.2 

55.000 -18.5 .4 117. 

-4.4 . 1 759 78 -5.8 1.3 
60.000 -14.1 . 3 ''' . 

-5.0 . 1 801 '' .. ,.2 1 . 9 

,5.000 -9. 1 . 2 .. , .. 
-5.7 . 1 478 35 -11.9 1.5 

70.000 -3.4 . 1 174. 

-3.4 . 1 154 13 -22.1 8.4 

75.600 0.0 0.0 0. 



fABLE 7. SHEAR AHD IOIEIT DIAGRAMS l HELlOS TENSION STIUCTOIE -- NO IALL 
liND f)IRECTIOH 90 COIIFICURATJOM A REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

Y-COORDIMATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PIESS X-PRESS Z-SHEAR X-SHEAR Y-ftOIIEHT 
FEET KIPS KIPS SQ FT sa FT i'SF PSF KIPS IClrS FT-ICIPS 

0.000 31.'6 -s. 1 -I 291. 
4.0 -.2 579 213 i.8 -1.1 

5.000 27.6 -4.8 -1108. 
4.4 -.i S94 243 7.5 -2.7 

10.000 23.2 -4.2 -tt2. 
5.5 -.9 i12 291 8 .. 9 -3.1 

15.000 17.7 -3.3 _,,1. 
i.9 -1.2 i53 374 to·' -3.3 

20:000 10.8 -z.o -385. 
8.9 -1.2 i39 443 13.9 -2.i 

25.000 1.9 -.9 22. 
10.1 -.9 i30 455 1i. t -2.0 

30.000 -8.2 .0 484. .... 
9.5 -.6 ,5, 364 14.5 -t.i ~ 

35.000 -17.7 ·' 899. 
5.8 -.0 '55 237 1.9 - .1 

40.000 -23.5 ·' 1144. 
1.9 -.1 '58 180 2.9 -.4 

45.000 -25.4 . 7 1220 . 
-1.3 -.1 613 139 -1.9 -1.0 

50.000 -24. t . 9 1 ti3 . 
-4.0 .1 719 lOS -5.6 .5 

55.000 -20.1 •• 998 . 
-5.3 .3 759 78 -7.0 3.8 

iO.OOO -14.8 . s 758 . 
-5.3 .3 801 56 _,_, 4.7 

,5.000 -9.5 . 2 493 . 
-5.9 . t 478 35 -12.4 3.1 

70.000 -3., . 1 181. 
-3.6 . 1 154 13 -23.1 10.4 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AN~ NONEHT DIAGRAMS t H£LIOS TENSION STRUCTURE -- HG UALL 
UINt DIRECTION 100 CONFIGURATION A REFERENC£ PRESSURE 17.0 PSF GUST FACTOR 2.25 

'1'-COOR~INAT£ Z-FORCE X-FORCE Z-AREI\ X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR '1'-NONENT 

FEET KIPS KIPS SQ FT St FT PSF' PSF' KIPS KIPS F'T-ICIPS 

0.000 27.2 -.o -1228. 

2.7 .0 579 213 4.7 . 1 

5.000 24., -.1 -1087. 

3., -.1 594 243 5.9 -.4 

10.000 21.0 . 0 -924 . 

4.5 -.3 ,,2 291 7·.4 -.9 

15.000 1,.4 . 3 -72, . 

5.4 .,, '53 374 8.3 -1.' 
20.000 11.0 . 9 -487. 

7.2 -.9 ,39 443 tt .3 -2.0 

25.000 3.8 1.8 - t24. 

9.1 -.7 ,30 455 14 .. 4 -1.5 

30.000 -5.3 2.5 318. ...... 
U1 

9.5 .0 ,5, 3,4 14.5 . t ...... 

35.0(10 -14.8 2.4 739. 

5.8 .3 '55 237 8.9 1.4 

40.000 
-20,, 2.1 992. 

2.3 .2 '58 180 3.5 1.4 

45.000 -22.9 1.8 1093. 

-t.O . 1 ,83 139 -1.4 .9 

50.000 -22.0 1.7 105,. 

-3.7 .3 719 105 -5.2 3.0 

55.000 -18.3 1.4 907. 

-5.1 ,, 759 78 _,_7 7.8 

,0.000 -13.1 . 8 ,78 . 

-4.9 ·' 801 5' _,.2 10.4 

,5.000 -8.2 . 2 429 . 

-5.2 . 1 478 35 -10.8 2.7 

70.000 -3.0 . t 15' . 

-3.0 . 1 154 13 -19.7 8.9 

75.,00 0.0 0.0 0. 



TABLE 7. SHERI AND NONENT DIAGRAMS I HELlOS TENSION STRUCTURE -- N~ WALL 
WIND DIRECTION 11~ CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-CODIDINATE Z-FDRCE X-FORCE Z-AREA X-AREA Z-PIESS X-PREIS Z-SHEAR X-SHEAR Y-NONENT 
FEET ICI PS KIPS sa F'T sa FT PSF' PSF' KIPS KIPS FT-KIPS 

0.000 28.7 8.4 -1:548. 
1.1 ·' :579 211 1 . 9 2.8 

5.000 2'7., 7.8 -1455. 
2.5 .7 594 243 4.3 2.8 

10.000 25.0 7. 1 -1315. 
4.0 . ' £12 291 '·' 2.1 

15.000 21.0 £.5 -1118. 
4.8 .5 £53 374 7.3 1.4 

20.000 1£.2 £.0 -880. 
£.] .3 £39 443 9.8 ·' 25.000 10.0 5.7 -523. 
8.5 .4 ,30 455 13.5 1 . 0 

30.000 1.4 5.3 -71. ....... 
U1 

10.3 1.2 ''' 3,4 15.7 3.4 00 
35.0(10 -8.8 4.0 399. 

7.0 . ' ,,5 237 10.8 3., 
40.000 -15.9 3.2 727. 

3., ·' ,,8 180 5.4 3.5 
-45.000 -19.4 2.5 900. 

.0 . 4 £83 139 . 1 2.8 
50.000 -19.5 2.2 919. 

-3.0 .5 719 105 -4.2 5.1 
55.000 -1,.4 1.£ 809. 

-4.-4 .7 759 78 -5.8 9.1 
£0.000 -12.0 .9 £l5. 

--4.£ . 7 801 5' -5.7 12.8 
,5.000 -7.-4 .2 387. 

--4.7 . 1 -478 35 -9.9 2.7 
70.000 -2.7 . 1 137. 

-2.7 . 1 15-4 13 -11.3 7.-4 
75.,00 0.0 0.0 0. 



TABLE ?. SHEAR AND HOHENT DIAGRAHS : HELlOS TENSION STRUCTURE -- HO WALL 
WIND DIRECTION 120 CONFIGURATION A REFERENCE PRESSURE t7.o PSF GUST FACTOR 2.25 

Y-CO()Rt>INATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PIESS X-PRESS Z-SHEAR X-SHEAR V-HOHEHT 
FEET KIPS kiPS SQ FT SQ fT PSF PSf KIPS KIPS FT-KIPS 

0.000 31.0 19.0 -2009. 
.1 1.2 579 213 . t 5.5 

5.o(lo 30.9 17.8 -1940. 
2.1 1.' 594 243 3.5 '·' 10.000 28.9 ,,,2 -1795. 
4.2 1.7 ,12 291 ,,9 5.8 

15 .0(1(• 24.7 14.5 -1559. 
5.3 2.1) '53 374 8. 1 5.4 

20.000 19 .• 12.5 -1262. 
5.9 2.1 ,39 443 9.2 4.8 

25.000 13.5 10.4 -888. 
7.8 2.4 ,30 455 12.5 5.2 

:u .000 5.7 8.0 -·34. ...... 
V1 

10.3 2.8 ,5, 3'4 15.7 7.8 c.o 
35.0(10 -4., 5.2 ,7. 

7., 1.' '55 237 11., '·' 40.000 -12.2 3.5 453. 
4.4 1.0 '58 180 '·' 5.4 

45.000 -1,.5 2., '''-1.0 ·' ,.3 139 1.4 •. o 
50.000 -17.5 2.0 '174. 

-2.0 ·' 719 105 -2.8 5.9 
55.000 -15.5 1.4 721. 

-3.8 ·' 759 78 -s.o 8.0 
,0.000 -11.7 . 8 573 . -4., ·' 801 5' -5.7 10.2 
'5. Ot10 -7. t .2 367. 

-4.7 . t 478 35 -9.8 3.1 
70.0(10 -2.5 . 1 12, . 

-2.5 . 1 154 13 -15.9 "5.7 
7"5.,00 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS t HELlOS TENSION STRUCTURE -- NO VALL 
liND DIRECTION 130 CONFIGURATION A R£F£1£1C£ PRESSURE 17.0 PSF CUST FACTOR 2.25 

Y-COOIDIIATE Z-t:ORCE X-FORCE Z-AIEA X-AREA Z-PIESS X-PRESS Z-SI£AR X-SHEAR Y-NONEHT 
FEET KIPS KIPS SCI FT sa rr PSF PSF KIPS KIPS FT-ICIPS 

0.000 31.5 30.8 -2411 . 
. 9 1.5 579 213 1.' '·' 5.000 30.5 29.4 -2289. 

2.5 2.4 594 243 4.1 '·' 10.000 28.1 27.0 -2tU. 
4.4 2.8 ,12 291 7·.3 '·' 15.0(10 23., 24.2 -1141. 
5., 3.4 '53 374 8.5 9.2 

20.000 18.0 20.7 -1501. 
4.9 4.4 ,39 443 7., 9.9 

25.000 13.2 1,.4 -tt42. 
,.2 4.9 ,30 455 9.8 10.7 

30.000 7.0 tt. 5 -734. ~ en 
9.0 4.7 ,5, 3,4 13.7 12.9 0 

35.000 -2.0 ,,8 -25,. 
7.2 2., '55 237 11.0 11.0 

40.000 -9.·2 4.2 154. 
4.9 1.5 '58 180 1.4 8.2 

45.000 -14.0 2.7 453. 
1.9 .8 ,83 139 2.8 5.8 

50.000 -15.9 1.9 "4. 
-1.0 .8 719 105 -1.5 7., 

55.000 -14.9 1.1 '35. 
-2.9 . 5 759 78 -3.8 '·' ,0.000 -12.0 ·' 555. 
-4.3 .4 801 5' -5.4 7.2 

,5.0(10 -7.7 . 2 389 . 
-5. t . t 478 35 -to., 3.7 

70.000 -2., . 1 135 . 
-2., . t 154 13 -17.0 5.4 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AND ftOftENT OIAGRAftS : HELlOS TENSION STRUCTURE -- NO WALL 
WINO OIRECTIOH 14~ CONF'ICIJRATIOH A REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

Y-COORDIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-ftOftENT 

FEET KIPS KIPS SQ FT sa FT PSF PSF KIPS KIPS FT-KtPS 

0.000 30.6 38.2 -2646. 

1.8 1.7 579 213 3.2 8.1 
5 .00(< 28.7 36.5 -2472. 

2.3 2.9 594 243 3.8 12.0 
10.000 26.4 33.6 -2286. 

3.8 3.5 612 291 6.1 11.9 
15.000 22.7 3~. 1 -2030. 

4.5 4.4 653 374 6.9 11.7 
20.000 18.2 25.8 -1716. 

2.5 6.0 639 443 4.0 13.5 
25.000 15.6 19.8 -1444. 

3.5 6.5 630 455 5.6 14.2 
30.000 12.1 13.3 -1144. s; 

1. t 5.4 656 364 10.9 15.0 ...... 

35.0(10 5.0 7.9 -737. 
6.4 2.9 655 237 9.7 12.0 

40.000 -1.4 5.0 -345. 
5.4 1.7 658 18~ 8.2 9.7 

45.000 -6.7 3.3 -5. 
2.9 t.O 683 139 4.3 7.5 

50.000 -9.7 2.2 221. 
. t 1.1 719 lOS .2 10.5 

5!5.000 -9.8 1.1 316. 
-1.6 .6 759 78 -2.1 7.5 

60.000 -8.2 ·' 320. 
-3.5 .4 801 56 -4.3 7.9 

65.0(10 -4.7 . 1 227. 
-3.3 . 1 471 3!5 

_,_, 3.9 
70 .OCtO -1.4 -.0 74. 

-1.4 -.0 1!54 13 -8.9 -1.0 
75.600 0.0 0.0 0. 



TAIL£ 7. SMEAl ANt IOIEHT DIAGIARS 1 HEllOS TENSION STIUCTUil -- MO I*Ll 
liNt OIR£CTION 150 CONFICUIA-TU1H A R£F£1£aC£ PI£SIUI£ 1 7. 0 PSF GUST FACTOR 2.25 

Y-COOitiHATE Z-FOIC£ X-F'OIC£ Z-M£& X-AI£& Z-PI£11 X-PI£11 Z-SH£AI X-SHE AI Y-MOIIENT 
F££T kiPS kiPS Sl F.T Sl FT PSF PSF kiPS kiPS FT-« IPS 

0.000 13.8 43.1 -2204. 
1.1 2.2 579 213 1.9 10.4 

5.000 12.7 40.9 -2048 . 
. 7 3.3 594 243 1.1 13.7 

10.000 12.0 37., -1911. .. , 3.8 £12 291 2 .. , 13.2 
15.000 10.4 33.7 -1723. 

2.0 5.0 '53 374 3.1 13.4 
20.000 8.4 28.7 -1487. 

-.9 7.1 ,39 443 -L4 1, .• 
25.000 9.3 21.' -1340. 

-.4 7., ,30 455 
__ , 

1,,, 
30.000 9., 14.0 -1193. ...... 

~ 
3., 5.7 ''' '3'4 5.4 15.7 N 

35.000 ,,1 8.3 -923. 
4.1 2.9 '55 237 ,,3 12.4 

40.000 1.9 5.4 -£15. 
4.0 1.8 '51 180 '·' 10.0 

45.000 -2.1 3., -317. 
2.7 1.2 ,.3 139 4.0 8.9 so.••• -4.8 2.4 -81. 

.9 1.3 719 lt5 1.2 12.5 
5S.OH -5.7 l.t 70. 

-.4 ·' 759 78 -., 7.5 
, •.•• o -5.3 .5 150. 

-2.3 .4 801 5' -2.9 '·' ,5.000 -2.9 . 1 133-
-2.2 . 1 471 35 -4.5 3.7 

7 •.••• -.I -.0 43. 
-.8 -.0 154 13 -4.9 -3., 

75.,00 ••• 0.0 0. 



TABLE 7. SHEAR AHO ftOftEHT OIA&RAftS t HELlOS TEHSIOH STRUCTURE -- NO IALL 
UIHD DIRECTION 160 COHF I CURATIOH A REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2. 25 

Y-COOROIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X•PRESS Z-SHEAR X-SHEAR Y-ftOftEHT 
FEET KIPS KIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-KIPS 

0.000 -7.4 48 3 -1585. 
.2 2.7 579 213 .4 12.9 

5. OC•O -7.6 45.5 -1449. 
-1.0 3.8 594 243 -1.8 15., 

10.000 -6.5 41.7 -13,5. 
-.6 4.4 ,12 291 -·.' 15.0 

15 .OC•O -5.9 37.4 -1248. 
-.5 5.7 653 374 -.7 15.3 

20.000 -5.5 31.' -1089. 
-4.1 8.2 639 443 _,_4 18.S 

25.000 -1.3 23.5 -1050. 
-3.8 8., ,3. 4S5 _,_o 19.0 

30.000 2.4 14.8 -1024. ........ en 
.8 6.1 ''' 364 1.2 16.9 Vol 

35.000 1.6 8.7 -ass. 
2.1 3.0 655 237 3.2 12.7 

40.000 -.4 5.7 -618. 
2.5 1.9 651 180 3.7 10.3 

45.000 -2.9 3.8 -373. 
1.8 1.4 ,.3 139 2.6 9.9 

50.0(10 -4.7 2.4 -uo. 
.s 1.5 719 105 .6 14.1 

55.000 -5.2 1.0 -tt. 
-.4 ·' 759 78 -.6 7.5 

60.000 -4.7 .4 92. 
-2.1 .3 801 56 -2.7 5.4 

,5.000 -2.6 . 1 111. 
-2.0 . 1 478 35 -4.1 4.0 

70.000 -.6 -.1 38. 
-.6 -.1 154 13 -4.0 -4.1 

75.500 0.0 0.0 0. 



TAIL£ 7 SHEAI RHD IOftE•T OIAC«AIS : HELlOS TENSION STIUCTUIE -- 18 IALL 
liNt 0It£CTIOH 170 CtftfiGURATIOH A IEFEI£1CE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COOIDINAT£ Z-FOICE X-fOICE Z-AREA X-AREA Z-PIEIS X-PRESS Z-SHEAI X-SHE AI Y-HOIIEHT 
FEET liPS liPS SQ f'T Sl f'T PSF' PSF' ICtrS ICIPS FT-ICIPS 

0.000 -17.0 , •. 7 -1306. 
-.2 2.8 579 213 -.3 l3 .4 

5.000 -1i.8 47.9 -1185. 
-1.7 4.0 594 243 -2.8 U.6 

10.000 -15.2 43.9 -1122. 
-1.4 4.7 612 291 -2.3 1i.1 

15 .oo-o -13.8 39.2 -1034. 
-1.8 i.1 653 374 -2.8 U.3 

20.000 -11.9 33.1 -922. 
-5.9 8.8 639 443 -9.2 19.9 

25.000 -6.·1 24.3 -949. 
-.5. 7 9.2 i30 455 -9.0 20.2 

30.000 -.4 15. 1 -1000. ..... 
-.1 ,.2 ,5, 3,4 -1.1 17.1 ~ 35.000 . 3 8.8 -889. 

.9 3.0 '55 237 1.4 12.4 
40.000 

__ , 
5.9 _,96. 

t.i 1.8 iS8 180 2.4 10.2 
45.000 -2.2 4.0 -482. 

1.2 1.4 ,83 139 1.8 10.3 
50.000 -3.5 2.i -287. 

. 1 1.6 719 lOS .2 15.6 
ss.ooo -3.i 1.0 -144. 

-.5 ·' 759 78 
__ , 

8.2 
60.000 -3.1 .3 -24. 

-2.0 .3 801 56 -2.4 5.4 
i5.000 -1.2 . 0 30 . 

-1.1 .2 478 35 -2.3 4.5 
70.000 -.o -.1 to. 

-.0 -.1 154 13 -.3 -··· 7S.i00 0.0 0.0 0. 



TABLE 7. SHEAR ANI> MOMENT DIAGRAMS 1 H£LlOS TENSION STRUCTURE -- NO YALL 
UIND DIRECTION 180 CONFIGURATION A R£f£R£MC£ PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COORI>INATE Z-FORC£ X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SH£AR X-SHEAR V-ftOIIENT 
FEET kiPS kiPS SQ FT SQ fT PSF PSF KIPS KIPS FT-KIPS 

0.000 -19.4 :12.2 -1334. 
-.2 2.9 579 213 -.3 13.5 

5.000 -19.2 49.4 -1210. 
-1.9 4.2 594 243 -3.2 17.1 

10.000 -1?.3 45.2 -1157. 
-1.8 4.9 ,12 291 -3 .. 0 1,.7 

15.000 -15.4 40.3 -1084. 
-2.3 ,,3 '53 374 -3., ".9 

20.000 -13:1 34.0 •914. 
_,,5 9.2 ,39 443 -10.2 20.8 

25.000 _,,, 24.8 -1030. 
_,.3 9.5 ,30 455 -10.0 20.9 

30.000 - .. 3 15.3 -t 100. t:n 
-1.1 ,,2 ,5, 3,4 -1.7 17.0 U1 

35.000 .8 9.1 -1000. 

·' 2.9 ,,5 237 t.O 12.3 
40.000 . 2 ,,2 -817 . 

1 .4 1.8 '58 180 2.1 10.1 
45.000 -1.2 4.3 _,.8. 

1. 0 1.5 ,.3 139 1.4 10.8 
50.000 -2.2 2.8 -421. 

-.1 1.7 719 105 -.2 ,,,5 
55.000 -2. t 1.1 -21,. __ , 

.1 759 78 -.1 9 .. 3 
,O.O(tO -1.5 . 4 -152. 

-1.9 .4 801 '' -2.4 ,_., 
,5.000 . 4 -.0 _,2. 

- .1 .2 478 35 -.3 5.8 
70.0(t0 . ' -. 2" -21 . 

·' -.2 154 13 3.8 -15.0 
75.,00 0.0 0.0 0. 



TABLE 7. SHEAt ANO NOlEN~ DIAGIANI : HEllOS TENSION STIICTUIE -- II llll 
MIND DIRECTION 190 COIIFICURATION A REfEIEIC£ P.IEJIUIE 17.0 PSF CUST FACTOR 2.25 

Y-COORDI MATE Z-FOICE X-f-IICE z-aa£A X-AIEA Z-PI£11 X-PREIS Z-SHEAR X·I8£.AI Y-MIIIENT 
FEET KIPI KIPS SO FT Sl fT PSF PSF KI_,S KIPS FT-KIPS 

0.000 -17.0 50.7 -1306. 
-.2 2.8 579 213 -.3 13.4 

5.000 -16.1 47.9 -1115. 
-1.7 4.0 594 243 -2.1 ''·' 10.000 -15.2 43.9 -1122. 
-1.4 4.7 612 291 -2·.3 

'' .1 15.000 -13.8 39.2 -1034. 
-1.8 

'· 1 
'53 374 -2.1 1,.3 

20.000 -11.9 33. 1 -922. 
-5.9 ••• 639 443 -9.2 1t.t 

25.000 .,.1 24.3 -949. 
-5.7 9.2 ,30 455 -t.O 20.2 

30.000 -.4 15.1 -1000. .... en 
-.7 ,.2 ,5, ,,4 -t.t 17. t en 

35.000 . 3 8.8 -819. 
.9 3.0 '55 237 1.4 12.4 

40.000 -.6 5.9 _,,6. 
1.6 1.8 '58 110 2.4 10.2 

45.000 -2.2 4.0 -412. 
1.2 1.4 ,13 139 1.1 10.3 

50.000 -3.5 2.6 -287. 
. t t.' 719 105 .2 15., 

55.000 -3.6 1.0 -144. 
-.5 ·' 759 71 

__ , 
1.2 

,0.000 -3.1 . 3 -24. 
-2.0 . 3 801 5' -2.4 5.4 

'5 .000 -1.2 .0 30. 
- t. t .2 478 35 -2.3 4.5 

70.000 -.0 -.1 to. 
-.0 -.1 154 13 -.3 -1.1 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AN~ NONENT DIAGRA"S : HELlOS TENSION STRUCTURE -- NO UALL 
UINO DIRECTION 200 CONfiGURATION A REFERENCE PRESSURE 11.0 PSF GUST FACTOR 2.25 

Y-COORDIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-HOftEHT 
FEET KIPS KIPS SQ F"T SQ F"T PSF" PSF" KIPS KIPS F"T-KIPS 

0.000. -7.4 48.3 -158,. 
.2 2.7 579 213 .4 12.9 

5.000 -7., 45.5 -1449. 
-1.0 3.8 594 243 -1.8 15., 

10.000 _,_, 
41.7 -13,5. __ , 

4.4 £12 291 - .. 9 15.0 
15.000 -5.9 37.4 -1248. 

-.5 5.7 '53 374 -.7 tS .3 
20.000 -5.5 31.' -1089. 

-4.1 8.2 ,39 443 _,_4 18.5 
25.000 -1.3 23.5 -1050. 

-3.8 .. , ,30 455 _,_o 19.0 
30.000 2.4 14.8 -1024. ...... 

en 
.8 ,,1 ,5, 3,4 t.2 1,., ...... 

35.000 1.' 8.7 -855. 
2. t 3.0 '55 237 3.2 12.7 

40.000 -.4 5.7 _,18. 
2.5 1.9 '58 180 3.7 10.3 

45.000 -2.9 3.8 -373. 
1.8 1.4 ,.3 139 2., 9.9 

50.000 -4.7 2.4 -uo. 
.5 1.5 719 105 ·' 14.1 

55.000 -5.2 1.0 -11. 
-.4 ·' 759 78 

__ , 
7.5 

'0 .000 -4.7 . 4 92 . 
-2.1 .3 801 5' -2.7 5.4 

,5.000 -2., . 1 ttL 
-2.0 . 1 478 35 -4.1 4.0 

70.000 .. ,, -.t 38. __ , 
-.1 154 13 -4.0 -4.8 

75 ,,00 0.0 0.0 0. 



TAIL£' 7 SHEAI AHO ft0ft£1T OIICIAftl s HELlOS TEHSIOM SJRICTIIf -- HI IALL 
liND DIRE~TION 210 CONFICURATIOH A REF£'1Eit£ PRESSURE 17.0 PSF CUST FACTOR 2.25 

T-COIROIHATE Z-FOICE X-FORCE Z-ARE-a X-AREA Z-PR£SS X-PREIS Z-SHEAI X-SHEAR Y-HOHEHT 
FEET KIPS KIPS SQ FT Sl FT PSF PSf' KIPS KIPS FT•KIPS 

0.000 13.8 43.1 -2204. 
1.1 2.2 579 213 1.9 10.4 

5.000 12.7 40.9 -2048. 
.7 3.3 594 243 1.1 13.7 

10.000 12.0 37., -1911. .. , 3.8 612 291 2., 13.2 
15.000 10.4 33.7 -1723. 

2.0 5.0 '53 374 3 .l 13.4 
20.000 8.4 28.7 -1487. 

-.9 7.1 ,39 443 -1.4 ,,,0 
25.000 9.3 21.6 -1340. 

-.4 7., 630 455 
__ , 

16., .... 30.000 9., 14.0 -1193. en 
3., 5.7 ''' 3,4 5.4 15.7 00 

35.000 '·' 8.3 •923. 
4.1 2.9 ,,5 237 ,.3 12.4 

40.000 1.9 5.4 _,15. 
4.0 1.8 ''' 180 ,,1 10.0 

45.000 -2.1 3., -317. 
2.7 1.2 ,,3 139 4.0 8.9 

50.000 -4.8 2.4 -81. 
.9 1.3 719 105 1.2 12.5 

55.000 -5.7 1.1 70. 
-.4 ·' 759 78 

__ , 
7.5 

,0.000 -5.3 .5 150. 
-2.3 .4 801 56 -2.9 ,,9 

,5.000 -2.9 . 1 133. 
-2.2 . 1 478 35 -4.5 3.7 

70.000 -.8 -.0 43. 
-.8 -.o 1S4 13 -4.9 -3., 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AHO HOHEHT DIAGRAMS l HELlOS TENSION STRUCTURE -- HO VALL 
WINO OtRECTIOH 220 COHFICURATIOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

y;...'COOROI NATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PIESS X-PRESS Z-SHEAI X-SHEAR V-HOttENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-ICIPS 

0.000 30., 38.2 -2'4'. 
1.8 1.7 579 213 3.2 8.1 

5.000 28.7 3,.5 -2472. 
2.3 2.9 594 243 3.8 l2 .0 

10. OCtO 2,.4 33., -221,. 
3.8 3.5 ,.2 291 , .. 1 11.9 

15.oc-o 22.7 30.1 -2030. 
4.5 4.4 '53 374 ,,9 lt .7 

20.000 18.2 25.8 -171'-
2.5 , .. ,39 443 4.0 13.5 

25.000 ''·' 19.1 -1444. 
3.5 '·' ,30 455 '·' 14.2 

30.000 12.1 13.3 -1144. ~ 
7.1 5.4 ,5, 3'4 10.9 15.0 CD 

35.000 s.o 7.9 -737. 
,,4 2.9 '55 237 9.7 12.0 

40.000 -1.4 s.o -345. 
5.4 1.7 '58 180 1.2 9.7 

45.000 •-'.1 3.3 -5. 
2.9 1.0 ,83 139 4.3 7.5 

50.000 -9.7 2.2 221. 
.t t.t 719 105 .2 10.S 

55.000 -9.8 t.t 31,. 

-t.' ·' 759 78 -2.1 7.5 
,0,000 -8.2 ·' 320. 

-3.5 .4 801 '' -4.3 7.9 
,5.000 -4.7 . t 227. 

-3.3 . 1 478 35 
_,_, 3.9 

70.000 -1.4 -.o 74. 
-1.4 -.o .154 13 ..... , -t.O 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AID IOIEIT DIACIAIS : HEllOS TEHSIOI STRUCTUI£ -- 10 MAll 
MIHD DIRECTION 230 CONFIGURATION A REF£REIC£ PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COOIDIHATE Z-FIICE X-FOICE Z-AIEA X-AREA Z-PIESS X-PREIS Z-SHEtR X-SHE AI Y-IOIEHT 
FEET KIPI KIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-CIPI 

0.000 31.' 30.8 -2411. 
.9 1.5 579 213 t.' 6.9 

5.000 :JO. 5 29.4 -2289. 
2.5 2.4 594 243 4. l 9.9 

10.000 28. l 27.0 -2111. 
4 .4. 2.8 612 291 7 .. 3 9., 

15.000 23.6 24.2 -1141. 
5.6 3.4 653 374 1.5 9.2 

20.000 18.0 20.7 -1501. 
4.9 4.4 639 443 7., 9.9 

25.000 13.2 16.4 -1142. 
'r2 4.9 630 455 9.8 10.7 

30.000 7.0 11. s -734. ..... 
"" 9.0 4.7 65, J64 13.7 12.9 0 

35.000 -2.0 6.8 -25,. 
7.2 2.6 655 237 11.0 11 .• 

40.000 -9.2 4.2 ts4. 
4.9 1.5 658 180 7.4 1.2 

45.000 -14.0 2.7 453. 
t.t . 8 683 139 2.8 5.8 

50.000 -t5.t 1.9 614. 
-1.0 .8 719 105 -1.5 7.6 

55.000 -14.9 1.1 '35. 
-2.9 . 5 759 78 -3.8 6., 

,0.000 -12.0 ·' sss. 
-4.3 .4 801 56 -5.4 7.2 

,5.000 -7.7 . 2 389. 
-5.1 . 1 478 35 -to., 3.7 

70.000 -2., . 1 us. 
-2., . 1 154 13 -17.0 5.4 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AHD IIOIIEHT DIAGRAIIS I HELlOS TEHSIOH STRUCTURE -- HO VALL 
VlHt OIRECTIOH 240 COHFIGURATIOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COORDIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SH£AR X-SHEAR Y-IIOIIEHT 
FEET KIPS KIPS Sl FT Sl FT PSF PSF KIPS KIPS FT-ICIPS 

0.000 31.0 19.0 -2009. 
. 1 1.2 !179 213 . 1 5.5 

5.000 30.9 17.8 -1 94~. 
2.1 l.i 594 243 3.5 '·' 10.000 28.9 16.2 -1795. 
4.2 1.7 it2 291 

'·· 9 
5.8 

15.000 24.7 14.5 -1559. 
5.3 2.0 i53 374 8.1 5.4 

20.000 19.4 12.5 -12,2. 
5.9 2.1 ,3, 443 9.2 4.8 

25.000 13.5 10.4 -···· 7.8 2.4 ,30 455 12.5 5.2 ..... 30.000 5.7 8.0 -434. ....... 
10.3 2.8 ,5, 3,4 15.7 7.1 ..... 

35.000 -4,, 5.2 ,1. 
7., l.' '55 237 11., '·' 40.000 -12.2 3.5 453. 
4.4 1.0 ,5. 180 '·' 5.4 

45.000 -1,.5 2., '91. 
1.0 ·' i83 139 1.4 4.0 

50.000 -17.5 2.0 774. 
-2.0 ·' 719 lOS -2.1 5.9 

55.000 -15.5 1.4 721. 
-3.8 ·' 759 78 

_,_. 
8.0 

,0.000 -11.7 . 8 573. 
-4., ·' 801 '' -5.7 10.2 

,5,000 -7. 1 .2 3,7. 
-4.7 . t 478 35 -9.1 3.1 

70.000 -2.5 . 1 12, . 
-2.5 . l 154 13 -15.9 5.7 

75.i00 0.0 0.0 o. 



TAIL£ 7. SH£AI AND 1011£11T DIAGIAIS t H£LIOS TENSION STRUCTURE -- 110 IALL 
UIND DIR£CTIOII 2~~ COIF I GURAT ION A REF£R£NC£ PI£SSUI£ 17.~ PSF CUST FACTOR 2.25 

Y-COIIDIHAT£ Z-FOIC£ X-FOIC£ Z-AREA X-AR£A Z-PI£11 X-PRESS Z-IHEAR X-SHE AI Y-NOIIENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPI 

0.000 28.7 8.4 -1541. 
1.1 . ' 579 213 1.9 2.8 

5.000 27., 7.8 -1455. 
2.5 . 7 594 243 4.J 2.1 

10.000 25.0 7.1 -1315. 
4.0 . ' "2 291 '··' 2.1 

15.000 21.0 '·' -1111. 
4.8 .5 ''l 374 7.3 1.4 

20.000 1,.2 ,.0 -880. 
,.l . 3 ,39 443 9.8 ·' 25.000 10.0 5.7 -523. 
8.5 . 4 ,30 455 u.s 1.0 

lO.~f)O 1.4 5.3 -71. .... 
....... 

10 .l 1.2 ''' 3,4 15.7 3.4 N 

35.000 -8.8 4.0 399. 
7.0 .9 ''' 237 10.8 3., 

40.000 -15.9 3.2 727. 
J., ·' '51 18~ 5.4 3.5 

45.000 -19.4 2.5 tOO. 
.0 .4 ,83 139 . l 2.8 

50.000 -19.5 2.2 ttt. 
-3.0 .5 719 105 -4.2 5.1 

55.000 -1,.4 1.' 809. 
-4.4 .7 759 78 -5.8 9.1 

,0.000 -12.0 . 9 '15 . 
-4., . 7 801 '' -5.7 12.8 

,5.000 -7.4 .2 387. 
-4.7 . 1 478 35 -9.9 2.7 

70.000 -2.7 . 1 137. 
-2.7 . 1 154 13 -17.3 7.4 

75. ,00 0.0 0.0 0. 



TABLE 7. SHERI RHO ROREHT OIRGRRRS : HELlOS TEHSIOH STRUCTURE -- HO URLL 
UIHD DIRECTION 2'0 CONFIGURATION R REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COOROINRTE Z-FORCE X-FORCE Z-RRER X-AREA Z-PRESS X-PRESS Z-SNEAR X-SHEAR Y-ROREMT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 27.2 -.o -1228. 
2.7 .0 579 213 4.7 . 1 

5.000 24.5 -. 1 -1087. 
3.5 -.1 594 243 5.9 -.4 

tO .000 21.0 . 0 -924 . 
4.5 -.3 ,12 291 7·.4 -.9 

15.000 .,.4 . 3 -72,. 
5.4 .... , '53 374 8.3 -t.' 

20.000 11.0 . 9 -487. 
7.2 -.9 ,39 443 11.3 -2.0 

25.000 3.8 1.8 -124. 
9.1 -.7 ,30 455 14.4 -1.5 

30.000 -5.3 2.5 318. .... ...... 
9.5 .0 ,5, 3,4 14.5 . t \H 

35.000 -14.8 2.4 739. 
5.8 .3 '55 237 8.9 1.4 

40.000 -20., 2.1 992. 
2.3 .2 '51 180 3.5 1.4 

45.000 -22.9 1.8 1093. 
-t.O . t ,.3 139 -t.4 •• 50.000 -22.0 1.7 105,. 
-3.7 .3 719 105 -5.2 3.0 

55.000 -18.3 1.4 907. 
-5.1 ·' 759 71 ... ,.1 7.8 

,0.000 -13.1 . 8 ,1 •. 
-4.9 ·' 801 5' ... ,.2 10.4 

,5.000 -8.2 .2 429. 
-5.2 . t 478 35 -10.8 2.7 

70.000 -3.0 .1 15,. 
-3.0 . t 154 13 -19.7 1.9 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AND HOHENT DIAGRAHS : HELlOS TENSION STRUCTURE -- HO VAlL 
YIN~ DIRECTION 270 COHFICURATION A REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

Y-COORI>IHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-tRESS X-PRESS Z-SMEAR X-SHEAR Y-ftOHEHT 
FEET KIPS KIPS SQ FT SQ F'T PSF' PSF KIPS KIPS F'T-KIPS 

0.000 31.' -!5 1 -12., 1. 
4.0 -.2 !5i'9 213 6.9 -1.1 

5. !}4,\(< 27., -4.8 -1109. 
4.4 -., 594 243 7.S -2.7 

10.0!)() 23.2 -4.2 -912. 
5.5 -.9 £12 291 8.9 -3.1 

15 .QIH' 17.7 -3.3 _,81. 
,,9 -1. 2 b5l 374 10., -3.3 

2o. ot•t• 10.8 -2.0 -385. 
8.9 -1.2 ,39 443 13.9 -2., 

25.00(> 1.9 -.9 22. 
1 (11 • 1 -.9 ,30 455 16.1 -2.0 

3 <.i. Otot> -8.2 . 0 484 . ..... 
9.5 

__ , 
,5, 3,4 14.5 -1.' ~ 

35. Oto(• .,..17.7 ·' 899. 
5.8 -.0 '55 237 8.9 -.1 

40 .OH -23.5 ·' 1144 
1.9 -.1 '58 180 2.9 -.4 

45 .Ot•t -25.4 ., 
• I 1220. 

-t.J -.1 ,83 139 -1.9 -1.0 
SO.Ot-0 -24.1 .9 1163. 

-4.0 . 1 719 105 -5., .5 
55 .01)(• -20.1 .8 998. 

-5.3 .3 759 78 -7.0 3.8 
,0.00(< -14.8 .5 758. 

-5.3 .3 801 '' 
_,,, 4.7 

b5.00(> -9.5 .2 493. 
-s·.' . 1 -478 35 -12.4 3.1 

i'(l.Ota(" -3., . 1 181. 
-3., . 1 154 13 -23.1 10.4 

75.b0¢ 0.0 0.0 0. 



TABLE 7. SHEAR AHD HOHEIT DIAGRAMS I HELlOS TENSION STRUCTURE -- NO VALL 
UIHO DIRECTION 280 CONFIGURATION A REFEREICE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COORDIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PIESS X-PlESS Z-SHEAt X-SHEAR Y-IIOifENT 
FEET KIPS KIPS sa FT Sl FT PSF PSF ICIPS ICIPS FT-ICIPS 

0.000 44.5 -8.5 -1893. 
4.9 -.4 579 213 8.5 -2.0 

5.000 39., -8.1 -1,71. 
5.1 -t.O 594 243 8.5 -4.2 

10.000 34.5 -7.0 -1450. 
,,1 -1.3 "2 291 fO .. o -4.5 

15.000 28.4 -5.7 -IUl. 
7.9 -1.7 '53 374 12.0 -4.7 

20.000 20.5 -4.0 -853. 
9.8 -1.4 ,39 443 15.4 -3.1 

25.000 10.7 -2., -413. 
10.9 -.9 ,3. 455 17.3 -2.0 

30.000 -.3 -1.7 7,. ..... ...... 
10., -1.0 ,5, 3,4 1,.1 -2.7 U1 

35.000 -10.8 -.8 539. 
7.3 -.4 '55 237 U.t -1.7 

40.000 -18.1 -.4 850. 
3.1 -.5 '51 180 4.7 -2.5 

45.000 -21.2 . 1 982 . 
-.0 -.3 ,83 139 -.0 -2.3 

50.000 -21.2 . 4 98, . 
-2.7 -.0 719 105 -3.7 -.2 

55.000 -18.5 .4 887. 
-4.4 . 1 759 78 -5.1 1.3 

,0.000 -14.1 . 3 '99 . 
-5.o .1 801 '' _,_2 1.9 

,5.000 -9.1 . 2 .. ,8 • 
-.5.7 . 1 478 35 -11.9 3.5 

70.000 -3.4 . 1 174. 
-3.4 .1 154 13 -22.1 8.4 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AND IOIEMT DIAGRAIS 1 HELlOS TENSION STRUCTURE -- MD VALL 
UIND DIRECTION 290 CONF"ICUIATIOH A. REF"EIEMC£ PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-.C:OOIDIHATE Z-FORCE X-FOtCE Z-AREA X-AREA Z-PREIS X-PRESS Z-SHEAR X- SHEAR Y-MOMEHT 
FEET kiPS «IPS Sl F'T SQ F'T PSF" PSI' «IPS «IPS F'T-« I PI 

0.000 64.2 -13.8 -2,15. 

4.8 -.9 579 213 8.3 -4.4 

5.000 59.3 -12.9 -2492. 

5.2 -t.' 594 243 8.8 -6.4 

10.000 54.1 -11. 3 -2285. 

6.7 -1.8 "2 291 1LO _,. 1 

15.000 47.4 -9.6 -2021. 

9.0 -2.5 653 374 u.s -6.7 

20.000 38.3 -7. 1 -1,42. 

10.7 -2.0 639 443 16.8 -4.4 

25.000 27.6 -5.1 -1177. 

11.9 -1.4 630 455 18.8 -3.1 

30.000 15.8 -3.7 -660. ..... 
....... 

11.9 -1.7 656 364 18.1 -4.7 en 

35.000 3.9 -2.0 -148. 

9.2 -t.O 655 237 14.0 -4.0 

40.t00 -5.3 -1.0 239. 

5.0 -.8 658 180 7.5 -4.3 

45.000 -10.3 -.2 451. 

2 .l -.5 613 139 3.1 -3.3 

50.000 -12.4 . 2 554. 

-.1 . 0 719 105 -.2 .2 

55.000 -12.3 . 2 510 . 

-2.2 . 0 759 78 -2.8 . 1 

60.000 -10.1 . 2 497 . 

-2.9 -.0 801 5' -3.7 -.2 

,5.000 -7.2 . 2 u, . 
-4.3 . 1 478 35 -9.1 2.8 

70.000 -2.8 . 1 143 . 

-2.8 . t 154 13 -18.4 7.1 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AND MOREMT DIAGRAMS : HELlOS TENSION STRUCTURE -- NO IALL 
liND DIRECTION 300 COHF I CURAT ION A REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

\'-COORDINATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR \'-MOMENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 '14.7 -21.4 -3361. 
4.9 -1.3 579 213 8.4 _,,2 

5.000 79.8 -20.0 -3182. 
5.8 -2.0 594 243 9.8 -8.1 

10.000 74.0 -18.1 -2'''. 
8.1 -2.3 "2 291 13 .. 3 -7.8 

15.000 ,5.8 -15.8 -2,,0. 
11.0 -3.4 '53 374 ".8 -9.2 

20.000 54.9 -12.4 -2208. 
U.7 -3.2 ,3, 443 18.3 -7.2 

25.000 43.2 -9.2 -1709. 
12., -2.8 ,30 455 20.0 _, .1 

30.000 30.5 ... , ... -1 170. ...... 
13.2 -2.8 ,5, 3,4 20.2 -7.8 

....... ....... 
35.000 17.3 -3., 

"'" 7. U.t -1.1 ,,5 237 ".9 -.7 .2 
40.000 ,,2 -1.9 -173. 

1.3 -1.2 ''' 180 tt. t .. ,,5 
45.000 -1.1 -.1 119. 

4.4 
__ , 

,83 139 ,,4 -··' 50.000 -5.5 -.0 300. 
1.8 -.• 119 105 2.5 -.4 

55.000 -1.3 -.0 388. 
-.5 -.1 159 78 -.1 -1.2 

,0.000 .. ,,8 . 1 35, . 
-1.' -.1 801 5' -1.9 -1.0 

,5.ooo -5.2 . 1 2,7, 
-3.1 .. 1 471 35 _,_, 1.' 

70.000 -2.1 . 1 102. 
-2. t . 1 154 13 -13.5 ,,4 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAI AHD IOIEIT DIAGRAMS t HELlOS TEHSIOI STIUCTUI£ -- 10 VALL 
VIHD DIRECTION 310 COtiFIGURATIOH A IEFEIEHCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-C081DIHATE Z•FOICE X-FOICE Z-AttEA X-AIEI Z-PIESS X-PRESS z-.SffEAR X-SHEAR Y-IIOIIEHT 
F£ET KIPS KIPS SO FT Sl ·Fr PSF PSF KIPS KIPS FT-KIPS 

0.000 105.5 -30.0 -3968. 
,,5 -1.7 579 213 11.2 -8.0 

5.000 99.0 -28.3 -3724. 
7.3 -2.2 594 243 12.3 -9.0 

10.000 91.7 -2,.1 -3455. 
10.0 -2., 612 291 .,_.4 -8.8 

15.000 81.' -23.5 -3084. 
13.3 -4.3 '53 374 20.4 -11.4 

20.000 ,8.3 -19.3 -2548. 
12.5 -4.7 ,3, 443 19., -to., 

25.000 55.8 -14., -2030. 
12.9 -4.8 ,30 455 20.5 -10.5 

30.000 42.9 -9.8 -1497. ..... 
14.2 -4.3 ,5, 3,4 2l.i -11.9 Of 

35.000 28.7 -5.5 -935. 
12.5 -2., '55 237 19.0 -11.2 

40.000 ti.3 -2.8 -463. 
9.1 -1.7 '58 180 

t3 ·' 
-9.4 

45.000 7.1 -1.1 -124. 
,_.4 -.8 i83 139 9.3 -5.7 

50.000 . 8 -.3 110 . 
3., -.1 719 105 5.1 -l. t 

55.000 -2.9 -.2 24,. 
1.3 -.2 759 78 1.7 -2.4 

iO.OOO -4. t -.0 2'4. 
-.5 -.1 801 '' 

__ , 
-1.9 

,5.000 -3.7 . 1 l9i. 
-2.3 -.0 478 35 -4.8 -.0 

70.000 -t.4 . t ''· -1.4 . 1 154 13 -9.1 7.2 
75.,00 0.0 0.0 0. 



TAIL£ 7. SHEAR AHC ftOftEHT OIAGRAftS I HELlOS TEHSIOH STRUCTURE -- HO VAlL 
VIHt OIRECTIOH 320 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COORDIHATE Z-FORCE X-FORCE Z-AREA X-ARE,_ Z-PRESS X-PRESS Z-SHEAR X-SHE AI Y-HOHENT 
FEET KIPS kiPS SQ FT Sl FT PSF PSF kiPS KIPS FT-KIPS 

0.000 123.0 -37.1 -4454. 
8.2 ~2.2 579 213 14.2 -10.2 

$.000 114.8 -35.5 -4148. 
9.0 -2., 594 243 1$.2 -10.9 

10.000 105.8 -32.8 -3821. 
11.8 -3.0 '12 291 19.3 -10.3 

15.000 94.0 -29.8 -3195. 
14., -s.o 653 374 22.4 -13.4 

20.000 79.4 -·24. 8 -2821. 
12.3 _, .. ,39 443 19.3 -13.8 

25.000 ,1.1 -18.7 -2327. 
12.2 .. ,.4 ,30 455 19.4 -14.0 ..... 30.000 S4.8 -1.2-.. 3 -1841. ....... 
14.3 -s.2 ,,, 3'64 21.9 -14.3 CD 

35.000 40. s -7. 1 -1299. 
13.3 -3.4 655 237 20.3 -14.2 

40.000 27.2 -3.8 -817. 
10.7 -2.0 6$8 180 16.2 -tt.O 

45.000 1,,, -1.8 -432. 
8.3 -1.0 ,.3 139 12.2 -7.4 

50.000 8.2 -.8 -138. 

'·' -.3 719 lOS 7.1 -2.$ 
ss.ooo 2., -.s $$. 

3.3 -.3 7$9 78 4.4 -4.4 
,0.000 -.7 -.2 13,. 

1.4 -.2 eot '' 1.7 -3.7 

''···· -2.1 . l 122. 
-1.3 -.1 478 35 -2.6 -1.9 

70.000 -.9 . 1 3,. 
-.9 . 1 154 13 -5.7 9.3 

75.,00 0.0 0.0 o. 



TABLE 7. SHEAR AND HOHEHT OIAGRAHS ; HELlOS TENSION STRUCTURE -- HO VAll 
liNt DIRECTION 330 CONFICURATION A REFERENCE PIESSURE 17.0 PSF GUST FACTOR 2.25 

Y-CctotOIHATE Z-FORCE X-FOIC£ Z-AREA X-AREA Z-PIESS X-PRESS Z-SHEAR X-SHERI 't'-HOHEHT 
F'££T KIPS KIPS sa Ff sa FT PSF PSF KIPS KIPS FT-KIPS 

0.000 130.5 -4-4.0 -4567. 
9.9 -2.7 579 213 17.1 -12.7 

5.000 120.' -41.3 -420,. 
to. t -3.0 594 243 t7. 1 -12.4 

10.000 110.5 -38.3 -3147. 
12.5 -3.3 ,12 291 20·.5 -11.4 

15.0(1(; 97.9 -35.0 -3405. 
14.7 -5., ,,3 374 22.5 -15.0 

20.0(10 83.2 -29.4 -2841. 
11.3 -7.4 ,39 443 17.7 -1,.8 

25.0(10 71.8 -21.' -2400. 
11.0 -7.7 ,30 455 17.5 -17.0 

30.000 ,0.8 -14.2 -1981. ...... 
00 

14.0 -5., ,5, 3,4 2t.4 -ts .3 0 
35.000 4,.8 -8., -1471. 

13.4 -3.7 '55 237 20.4 -15.7 
40.000 33.4 -4.9 -1003. 

11.' -2.3 '58 180 17., -12.9 
45.000 21.8 -2., -595. 

9.5 -1.4 ,83 139 13.9 -10.0 
50.000 12.4 -1.2 -272. 

'·' -.5 719 105 9.2 -4-.7 
55.000 5.8 -.7 _,2. 

4.4 -.4 759 78 5.8 -5.7 
,0.000 1.4 -.3 48. 

2.2 -.3 801 5' 2.7 -5 .1 
,5.000 -.8 .0 ''· -.5 -.1 478 35 -t.o -2.9 
70.000 -.3 • 1 '· -.3 . 1 154 13 -2.0 9.2 
75.ft(ol) 0.0 0.0 0. 



TAilE 7. SHEAR AND HOH£MT DIACIAHS : HELlOS TENSION STRUCTURE -- NO VALL 
VlMD DIRECTION 340 COMF'IGUIATIOH A REFERENCE PRESSURE 17.0 PSF' GUST FACTOR 2.25 

Y-COOIDIHATE Z-FORCE X-FORCE Z-AIEA X-AREA Z-PIESS X-PRESS Z-SHEAR X-SHEAR Y-HOHENT 

FEET KIPS KIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-KlPS 

0.000 125.4 -4,.8 -4124. 

10.5 -3.1 519 213 18.2 -14.7 

5.000 114.9 -43.7 -3750. 

10.2 -3.3 594 243 17.2 -13.7 
10.000 104.7 -40.3 -3..f07. 

11.8 -3.5 ,12 291 19".2 -12.1 
1!5.000 92.9 -3,.8 -3021. 

12.9 -5.9 '53 374 19.8 -1!5.7 
20.000 80.0 -30.9 -25,7. 

9.4 -8.0 ,3, 443 14.8 -18.0 
25.000 70.5 -22.9 -2239. 

9.2 -8.2 ,30 4!55 
14 ·' 

-18.0 
30.000 '1.3 -14.7 -1922. ..... 

12.7 
_,_, 

''' 3,4 19.4 -15.3 ~ 

35.000 48., -9.1 -1482. 

12.2 -3.8 '55 237 18.7 -1,.2 
40.000 3,.4 -5.3 -1o73. 

11.4 -2.4 ,,8 180 17.3 -13.!5 
45.o•o 25.0 -2.9 _,, .. 

9.!5 -1.!5 ,.3 139 l4 .0 -to., 
!50.000 1s.s -1.4 -378. 

,,9 
__ , 

719 lOS 9., -s.s 
!5!5.000 .. , ..... -17, . 

4.7 -.5 759 78 ,.3 . ,,, 
, •. 000 3.9 -.3 _,,, 

2.4 -.3 801 '' 3.0 -4.9 

'' .000 
1.5 -.0 -s9. 

.8 -.t 471 35 t.' -3.7 
70.000 . 7 . 1 -4, . 

.7 . 1 154 13 4.!5 ,,3 
7!5.,00 0.0 0.0 0. 



TAIL£ 7. SHEAR AHO HOHE•T DIAGRAMS l HEllOS TENSION STRUCTURE -- HO VALL 
UIHD DIR£CTIOH 350 CONFIGURATION A REFERENCE PRESSURE 17.0 •sr GUST FACTOR 2.25 

Y-COORDIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PIESS X-PRESS Z-111111 X-SHEAR V -ftOftEHT 

FEET KIPS KIPS sa Ff se rr PSF PSF ICJ,t ICIPS FT-K IPS 

0.000 114.0 -4 •. 8 -3430. 
9.7 -3.4 579 213 16.8 -15.8 

5.000 104.2 -···· -3101. 
9.3 -3.5 594 243 lS .7 -14.3 

10.000 94.9 -39.9 -2.1tt. 
10.4 -3., ,12 2U 17.1 -12.5 

15 .OCtO 84.5 -36.3 -··· 11.0 -5.7 653 374 16.9 -15.3 
20.000 73.4 -30.6 -2144. 

7.7 -7.9 639 443 12 ..• -17.9 
25.000 ,,,8 -22.7 -1917. 

7.5 -8.4 630 455 12.0 -18.4 .... 
30.000 58.2 -14.3 _,,, .. 00 

11.1 -5.7 65, 3,4 U.9 -15.5 N 

35.000 47.1 -8., -1334. 
10.8 -3.8 ''' 237 ,,,4 -1,.0 

40.000 36.4 -4.8 -991. 
to .4 -2.2 '51 180 lS .8 -12.2 

45.000 26.0 -2.6 _,,4. 

8.7 -1.3 ,.3 139 12.8 
_,_, 

50.000 17.2 -1.3 -399. 

i.1 -.5 719 lOS 8.4 -4.9 
55.000 11.2 -.I -242. 

4.5 -.4 759 78 i.O -5.7 
60.000 i.7 -.3 -u2. 

2.9 -.2 801 '' 3., -3.7 
i5.000 3.1 -.1 -167. 

2.2 -.2 471 35 .. , -5.4 
70.000 1.' . 1 -91. 

1.' . 1 1S4 13 10.2 '·' 7S.i00 0.0 0.1) 0. 



TAIL£ 7. SHEAI AND aOIEIT DJACIAHS I HELlOS TENSION STRUCTURE -- NO MALL 
liND OJRECTIOH 0 CGHFIGURATJOH A IEFEIEIC£ PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COGIOIIATE X-FORCE Y-FOICE X-AREA Y-ARER X-PlESS Y-PIESS X-SHEAR Y-SHEAI Z-IIOIIENT 
FEET KIPS KIPS Sl FT Sl FT PSF PSF KIPS KIPS FT-KIPS 

0.000 -54.4 0.0 0. 
-4.0 0.0 295 409 -13.5 0.0 

5.000 -50.4 0.0 0. ....... -u.s 0.0 ,93 623 -11.5 0.0 00 
10.000 -39.0 0.0 0. \H 

-1,.7 0.0 81, 539 -20.4 0.0 
15.000 -22.3 0.0 0. 

-12.1 0.0 717 555 -u.s 0.0 
20.000 -9.7 0.0 0. 

-I .1 0.0 410 442 -12.7 0.0 
25.000 -3., 0.0 0. 

-3., 0.0 17' 173 -20.4 0.0 
28.3ZO 0.0 0.0 0. 



TABLE 7. SHERI AND IOIEIT DIAGIAIS : HELlOS TENSION STIUCTUIE -- HO IALL 
liND DIRECTION 10 CINFICUIATION A IEFEIEIC£ PIEIIUIE 17.0 PSF CUST FACTOR 2.25 

Z-COIROIHAT£ X-FORCE Y-FIIC£ X-AREA Y-AIEA X-PIIlS Y-PRESS X-SHEAR Y- SHE AI Z-IOIIENT 
FEET ICIPS ICIPS SQ FT Sl FT PIF PSF KIPS liPS FT-IIPS 

0.000 -53., 1.0 105. 
-3.4 -1.3 295 409 -tl.7 -3.3 

5.000 -50.2 2.3 124. ..... -11.' .s ,93 623 -···· •• ~ 10.000 -38., 1.8 92. 
-1'·' . 7 "' 539 -20.3 1.2 

HLOOO· -22.0 1.1 72. 
-12.6 .5 7,7 555 -16.4 1.0 

20.000 -9.4 .6 55. _,_o 1.0 410 442 -t2.4 2.2 
25.000 -3.5 -.3 ·8. 

-3.5 -.3 17, 173 -19.7 -2.0 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHO MOMENT OIACIAWS t HELlOS TENSION STRUCTURE -- NO VALL 
WINO OIRECTIOH 20 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROI NtHE X-FORCE Y-FOICE X-AREA Y-AIEA X-PlESS \'•PRESS X-SMEAI Y-SHEAI Z-HOHEMT 
FEET KIPS KIPS Sl FT Sl FT PSF PSF KIPS KIPS FT-KIPS 

0.000 -st. t 5.3 314. 
-2.7 -.9 295 4t9 -t.J -2.1 

s.ooo -49.2 6.2 3t2. ..... -11'.1 1.8 693 623 -u.o 2.t CID 
10.000 -31.1 4.4 212. V1 

-tS.7 1.5 81, 539 -1t.J 2.7 
lS.OOO -22.3 2.9 174. 

-12.7 1.4 767 555 -·'·' 2.5 
20.000 ·9., t.S 111. 

.. ,.2 2.0 480 442 -13 .• 4., 
2S.OOO -3.4 -.s -t. 

-3.4 -.5 17, 173 -tt .0 -2.8 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS J HELlOS TENSION STRUCTURE -- NO VALL 
liND DIRECTION 30 CONFIC:URATIOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Z-COORDINATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAI z-•••••r FEET KIPS KIPS sa FT Sl F'T PSF' PSF KIPS KIPS FT•KIPS 
0.000 -47.9 11.9 "9. 

-2.2 -.0 295 409 -7.4 -.0 
5.000 -45.7 11.9 552. ..... -9.8 3.3 ,,3 ,23 -14.2 5.3 00 10.000 -35.9 8., 385. en 

-14.2 2., 81, 539 -11.4 4.1 
15.000 -21.7 ,.0 31,. 

-12.4 2., 7,7 555 -u.2 4., 
20.000 -9.3 3.5 224 .. _,,3 3.3 480 442 -13.2 7.4 
25.000 -3.0 . 2 29 . 

-3.0 .2 17, 173 -U.9 t.t 
28.320 0.0 0.0 0. 



TAIL£ 7. SHEAI AND MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE -- NO UALL 
UtMD OtRECTlON 40 COHFIGURATtOH R REFERENCE PIESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDINATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRJSS Y-PIESS X-SMEAR Y-SHEAR Z-MOitEMT 
FEET KIPS KIPS SCI FT Sl FT PS PSF «IPS liPS FT-KIPS 
0~000 -40.2 19.3 948. 

-1.9 .9 295 40, _,.4 2.3 
5.000 -31.3 11.4 832. ..... -8.5 4.9 ,,3 ,23 -12.2 7.8 00 10.000 -2t.t 13.5 577. ....... 

-11.9 4.1 81, 53, -14., 7., 
15 .000· -ti.O t.4 44,. -to., 3.9 7'7 555 -13.1 7.1 
20.000 -7.4 5.5 292. 

-5.3 4.2 480 442 -u.o '·' 25.000 -2.1 1.2 ,4. 
-2.1 1.2 17, 173 -12.2 7.2 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT OIACRAftS : HELlOS TENSION STRUCTURE --·No VALL 
WIND OIRECTION 50 CONFIGURATION A REFERENCE PIESSUIE 17.0 PSF GUST FACTO« 2.25 

Z-COORDIHATE X-FORCE Y-FOICE X-AREA Y-AREA X-PlESS Y-PRESS X-SHEAR Y-SHEAI Z-ftOIIENT 
FEET KIPS KIPS SCI FT sa FT PSF PSF KIPS KIPS FT-KIPS 

0.000 -31.3 28.2 1384. 
-1.4 2.4 2t5 40t -4.7 5.8 

5.000 -30.0 25.t 1212. ..... _, .. 7.5 ,,3 ,23 -t.8 12.0 00 
10.000 -23.2 18.4 835. 00 

-9.2 ,_. 
81' 53t -tt .3 11.2 

15.000 -14.0 12.4 592. 
-8.4 5.3 7,7 555 -u .o 9., 

20.000 -5., 7.1 35,. 
-4.3 4.7 480 442 -8.9 10.7 

25.000 -1.3 2.4 .. , . 
-1.3 2.4 17, 173 -7.3 13., 

21.320 0.0 0.0 0. 



TA8LE 7. SHEAR AMO MOMENT DIAGIAIS a HELlOS TENSION STRUCTURE -- NO UALL 
liMO OIRECTION ,. COMFIGURATION A REFEREIC£ PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COIROINATE X-FORCE Y-FOICE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y·SHEAR Z-fiOfiENT 
FEET KIPS KIPS SQ F'T SQ F'T PSF' PSF' KIPS KIPS F'T-KIPS 

0.000 -21.0 32.5 ,,,4. 
-.9 3.2 295 409 -3.0 7.9 

5.000 -2o.t 29.3 13,0. t-
-4.9 8.4 ,,3 ,23 -7.0 13.5 00 

10.000 -15.2 20.9 9.52. \0 
_,.0 ,.4 .. , 539 -1.4 

tt ·' 15.000 -9.2 14.5 ,.o. 
_,.2 '·' 7,7 5.55 -·. t 

tt .0 
20.000 -3.0 1.4 315. 

-2.8 5.2 480 442 -5.9 11.7 
25.000 -.t 3.2 Ul. 

-.1 3.2 17, 173 -.7 ... , 
28.320 0.0 0.0 0. 



TABLE 7. SHEAI AND NOHENT DIA,IANS I HELlOS TENSION STRUCTURE -- NO WALL 
WIND DUECTIOH 70 COHFICURATIOH A REFERENCE PRESSURE 17.0 PSf GUST fACTOR 2.2~ 

Z-COOIDINATE X-FORCE Y-FORCE X-AREA Y-AREft X-PlESS Y-PftESS X-SHEAR Y- SH£-,AI Z-NOHENT 
FEET KIPS KIPS SQ FT Sl FT PSF PSF ICIPS ICIPS FT-ICIPS 

0.000 -12.8 34.7 16,2. 
-.7 3.i 29~ 409 -2.3 8.9 

5.000 -12.1 31.1 1448. ..... 
-3.5 8.7 693 623 -5.1 14.0 u:> 

10.000 -··' 22.4 1039. 0 
-3.3 ,.7 816 539 -4. l 12.3 

15.000 -5.2 15.7 751. 
-3.8 6.i 767 555 -4.9 11.9 

20.000 -t.S 9.1 •t9. 
-1.7 5.4 480 442 -3.5 12.3 

25.000 . 2 3.7 150. 
.2 3.7 176 173 t . 1 21.2 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR ANI> MOMENT OIACIAMS 1 HELlOS TENSION STRUCTURE -- NO ¥ALL 
¥I HI IH RECTI OM 8~ CD HF I GU RAT I 0 H A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORI>IHATE X-FORCE Y-FDRCE X-AREA Y-AREA X-PlESS Y-PRESS X-SHEAR Y-SHEAI Z-MOIIENT 
FEET KIPS KIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-KIPS 

0.00(' -7.9 34.3 1592. 
-.i 4.5 295 409 -1.9 10.9 

5.000 -7.4 29.8 13'1. ..... -3.0 8.8 ,93 i23 -4.4 14. l U) 
10.000 -4.3 21.0 975. ..... 

-1.5 6.2 81, 539 -1.8 11.5 
15.000 -2.8 14.8 718. 

-2.0 ,,4 7,7 555 -2., 11.5 
20.000 -.8 8.4 383. 

-1.0 5.0 480 442 -2.0 It .2 
25.00(: . t 3.4 134. 

. t 3.4 176 173 .7 19.9 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR ANt HOHEHT DIAGRAftS : HELlOS TENSION STRUCTURE -- HO VALL 
liNt DIRECTION 90 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COIRtiHATE X-FORCE Y-FOIC£ X-AREA Y-AREA X-PlESS Y-PRESS X-SHEAR Y- SHEAR Z-HOHENT 
FEET ICIPS ICIPS sa rr Sl FT PSF PSF KIPS ICIPS FT-ICIPS 

0.000 -4.5 35.0 150,. 
-.o 5.8 295 409 -.1 14.3 

5.000 -4.5 29.2 1243. ..... 
-2.3 9.4 ,93 ,23 -3.3 15. 1 CD 

10.000 -2.2 19.8 .,7. N 
-.8 ,.2 .,, 539 -1.0 11.5 

15.000 -1.3 13., '40. 
-.9 ,,0 7,7 555 -1.1 10.8 

20.000 -.5 7., 334. __ , 
4., 480 442 -1.3 10.5 

25.000 . 1 2.9 110. 
.1 2.9 17, 173 •• 17.0 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AN~ MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE -- HO WALL 
IIHI DIRECTION 100 CONfiGURATION A REfERENCE PRESSURE 17.0 PSF GUST fACTOR 2.2~ 

Z-COORDIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-MOMEHT 
FEET KIPS KIPS SQ fT sa FT PSf PSf KIPS KIPS FT-KIPS 

0.000 1.4 3,.?' 1432. 
1.4 '·2 295 409 4.8 15.1 

5.000 -.0 30.5 1U4. .... 
-.3 9.8 ,,3 ,23 -.4 15.7 ~ 10.000 .3 20.7 809. 

.2 '·' 81, S39 .3 12.2 
15.000 . 1 14. 1 ,.,. 

.5 ,.3 7,7 555 ·' 11.4 
20.000 -.4 7.8 312. 

-.2 4.8 480 442 -.3 10.1 
25.000 -.3 3.0 104. 

-.3 3.0 11, 173 -t.S 17.3 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"EMT DIACRA"S J HELlOS TENSION STRUCTURE -- NO YALL 
YIND DIRECTION 110 CONfIGURATION A REFEREMC£ PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOIDINATE X-FORCE Y-FOICE X-AREA Y-AIEA X-PlESS Y-PRESS X-SHEAR Y-SHEAR Z-"OftENT 
FEET «IPS KIPS sa FT 58 FT PSF PSF IClftS KIPS FT-IC l PS 

0.000 10.8 3, .• 1232. 
2.4 5.9 295 409 8.0 l4 .4 

5.000 8.4 31.0 1005. ~ 
2.5 9.7 i93 623 3.6 1s.s ':8 10.000 5.9 21.3 702. 
2.5 ,.9 81, 539 3.0 12.8 

15.000 3.5 14.5 533. 
2.4 '·' 1,1 555 3.1 tt .7 

20.000 1.1 8.0 283. 
1.3 5.0 410 442 2.6 11.3 

25.000 -.2 3.0 97. 
-.2 3.0 17, 173 -.9 17. 1 

28.320 0.0 0.0 0. 



TABLE 7. SHERI RHO IOIEIT OIACRRIS 1 HELlOS TENSION STRUCTURE -- HO WALL 
liND DIRECTION 120 CONf'IGURATtOH R REf'EIEIC£ PRESSURE 17.0 PSf' GUST FACTOR 2.25 

Z-COOitOIHRTE X-FORCE Y-f'OitCE X-AREA Y-RREA X-PRESS Y-PitESS X-SHERR Y-SHEAR Z-fiOIEHT 
FEET KIPS KIPS sa rr Sl FT PSF PSF KIPS KIPS FT-KIPS 

0.000 21.9 34.2 993. 
3.0 5.i 295 409 to .2 13.7 

5.000 19.0 28., 792. ..... 
5.5 9.3 i93 i23 7.9 14.9 \0 

10.000 13.5 19.3 534. \11 
5.i ,_3 81, S39 ,,8 11.7 

15.000 7.9 13.0 417. 
4.3 5.8 767 S5S 5.i tO.S 

20.000 3., 7.2 23,. 
3.1 4.i 410 44'2 ,,5 10.4 

25.000 .5 2.i 12. 
.5 Z.i 11i 173 2.i 14.7 

28.320 0.0 0.0 0. 



TABLE 1. SHEAR ANt fiOfiEHT DIAGRAMS l HELlOS TENSION STRUCTURE -- HO WALL 
UIHI DIRECTION 130 COHF'ICUIATIOH A IEF'EIEHC£ PRESSURE 17.0 PSF' GUST FACTOR 2.25 

Z-COOIDIHATE X-FORCE Y-FOICE X-AIEA Y-AIEA X-PlESS Y-PRESS X-SHEAR Y-SHEAI Z-fiOitEHT 
FEET KIPS KIPS se rr se rr PSF PSF' KI,S KIPS FT-KIPS 

0.000 35.0 2,. 1 721. 
3.8 5. 1 295 409 1Z .I 12., 

5.00(1 Jl.-2 24.0 S4l. .... 
8.3 8.2 ,93 ,23 12.0 13.2 ~ 10.000 22.9 15.8 343. 
9.2 5.2 81, 539 tt .J 9.7 

15.000 13.7 lO.S 293. 
7.1 4.7 7,7 ''' t.J 8.4 

20.000 '·' 5.9 195. 
5.2 4.2 410 442 10.1 9.4 

25.000 1.4 1.7 ''· 1.4 1.7 17, 173 7.1 ,_. 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMEIT OtAGIAIS s HELlOS TENSION STRUCTURE -- MO VALL 
VINO OIRECTIOH 140 CONFIGURATION A REFERENCE PRESSURE 17 0 PSF GUST FACTOR 2.25 

Z-COOROINATE X-FORCE Y-FOICE X-AIEI Y-AREA X-PlESS Y-PRESS X-SHEII Y-SHEAR Z-IOIIEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF' KIPS KIPS f'T-KIPS 

0.000 43.3 19.3 320. 
4.7 4.0 295 409 15.1 9.7 

5.000 38.6 15.3 197. ..... 
10.1 5.8 693 623 

14 ·' 
9.2 CD 

10.000 28.6 '·' 110. ....., 
1t .2 3.0 8l6 539 13.7 5.6 

15.000 17.4 6.6 159. 

'·' 2.7 767 555 tt .2 4.9 
20.000 ••• 3.9 130. 

'·' 3.2 480 442 13.1 7.1 
25.000 2.2 . 7 11 . 

2.2 .1 176 173 12.3 4.2 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND NONEHT t!ACIANS 1 HEllOS TENSION STRUCTURE -- NO VALL 
VIHD DIIECTIOH 150 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORtiHATE X-FORCE Y-FOICE X-AREA Y-AIEA X-PlESS Y-PRESS X-SHEAR Y-SHEAI Z-ftOftEHT 
FEET KIPS liPS Sl FT Sl FT PSF PSF KIPS KIPS FT-IIPS 

0.000 4t., 10.9 45. 
5.4 2.6 295 409 11.3 6.2 

5.000 44.2 8.3 -17. .... 
12.5 3.4 693 623 11.1 5.5 ~ 10.000 31.7 4.9 -19. 
13.0 1.3 816 539 16 .0. 2.4 

15.000 18.7 3., ,7. 
9.2 1.2 767 sss tt.t 2.2 

20.000 '·' 2.4 77. 
6.8 2.4 480 442 14.2 5.3 

25.000 2.7 .0 -a. 
2.7 .0 176 173 1S .4 .2 

28.320 0.0 0.0 0. 



TAILE 7. SHEAR ANt NORENT DIACRANS t HELlOS TENSION STRUCTURE -- NO IALL 
liND OIR£CTION 1'0 CONFICUR.ATION A REF£REIC£ PRESSURE 17.0 PSF CUST FACTOR 2.25 

Z-COOROIHATE X-FORCE Y-FORCE X-AIEA Y-AR£A X-PlESS Y-PR£SS X-SMEAR Y-SHEAI Z-1101f£NT 
FEET liPS KIPS sa rr sa rr PSF PSF liPS KIPS FT-IIPS 

0.000 S&.O &.3 -33. 
,,5 t.3 29S 409 22.0 3.3 s.ooo 4t.S 4.9 _,,, .... 

15.3 2.1 ,,3 ,23 22.0 3.3 U) 
10.000 34.3 z.t -40. CD 

15.0 .9 81, S3t 11.4. 1.7 
lS.OOO 19.3 2.0 11. 

'·' .8 7,7 5SS 12.5 1.4 
20.000 9.7 1.2 II. 

'·' 1.4 410 442 14.3 3.2 
25.000 2.1 -.2 -22. 

2.1 -.2 17, 173 15.1 -1.2 
28.320 0.0 0.0 o. 



TABLE 7. SHEAR ANt HOHEHT DIAGRAMS l HELlOS TENSION STRUCTURE -- NO VALL 
liND DIRECTION 170 CONfiGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDINRTE X-FORCE Y-FOICE X-AREA Y-ARER X-PlESS Y-PRESS X-SHERR Y- SHEAR Z-NONENT 
FEET KIPS KIPS Sl fT Sl fT PSf PSf KIPS KIPS FT-ICIPS 

0.000 S9.3 2.3 -47. 
1.3 .4 295 409 24.8 1 . 1 

5.000 52.0 1.8 -52. N 
".7 . 9 693 ,23 24.2 1.4 0 

10.00~ 35.3 . ' -32 . 0 
15.5 .3 816 539 lt.O .5 

15.000 19.8 .7 -2. 
9.7 .2 767 555 12.6 .4 

20.000 10. 1 . 5 2 . 
7.1 .6 480 442 14.9 1.3 

25.000 3.0 -.1 -13. 
3.0 -.1 176 173 16.9 

__ , 
28.320 0.0 0.0 0. 



TAIL£ 7. SHEAR AID IOIEIT DIAGRAMS I HELlOS TENSION STRUCTURE -- HO UALL 
UINO DIRECTION 180 COHFICURATIOM A REFERENCE PRESSOR£ 17.0 PSF GUST FACTOR 2.25 

Z-COOROINAT£ X-FORCE Y-FOIC£ X-AREA Y-AREI X-PlESS Y-PRESS X-SHEAR Y-SHEAI Z-IIOIEHT 
FEET kiPS kiPS Sl FT sa rr PSF PSF kiPS kiPS FT•IC IPS 

0.000 ,0.5 0.0 0. 
8.0 0.0 295 409 27.0 0.0 

5.000 52.5 0.0 0. N 
17.5 0.0 ,,3 ,23 25.2 0.0 0 

10.000 35.0 0.0 0. ..... 
15.7 0.0 81, 539 n.2 0.0 

15.000 19.3 0.0 0. 
9.4 0.0 757 555 12.3 0.0 

20.000 '·' 0.0 0. 
7.0 0.0 480 442 14.5 0.0 

25.000 3.0 0.0 0. 
3.0 0.0 17, 173 1, .• 0.0 

28.320 0.0 0.0 0. 



TAIL£ 1. SMEAR AHO MOMENT DIAGRAMS t HELlOS TENSION STRUCTURE -- NO VALL 
WINO OlRECTION 190 CO NF l CU RAT t 0 N A REFERENCE PRESSURE 17.0 PSF GUST FACTII 2.25 

Z-COOROI NATE X-FORCE Y-FOICE X-AIEI Y-AREA X•PIESS Y-PRESS X-SHEAR Y-SHEAI Z•fiiiiEMT 
FEET ICIPS ICIPS Sl FT sa FT PSF PSF ICIPS ICIPS FT-ICIPS 

0.000 59.3 -2.3 47. 
7.3 -.4 295 409 24.1 -t.t 

5.000 52.0 -1.1 52. N 1,.7 -.9 ,93 ,23 24.2 -1.4 a 10.000 35.3 -.9 32. 
15.5 -.3 .. , 539 19.0 -.5 

15.0(10 19.1 -.7 2. 
9.7 -.2 .,,., 555 12., -.4 

20.0(10 10. t -.• ... 2. 
7.1 -., 480 442 14.9 -1.3 

25.000 3.0 . t 13. 
3.0 .1 17, 173 ''·' ·' 28.320 0.0 0.0 (1. 



TABLE 7. SHEAR AHD MOMENT DIAGRAMS t HELlOS TENSION STRUCTURE -- NO WALL 
WIND DIRECTION 200 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y•PRESS X-SHEAR Y-SHEAR Z-MONEHT 
FEET KIPS KIPS SCI FT sa rr PSF PSF KIPS KIPS FT-KIPS 

0.000 56.0 -6.3 33. 
6.5 -1.3 295 409 22.0 -3.3 

!S.OOO 49.5 -4.9 56. ......, 
15.3 -2. 1 693 ,23 :u.o -3.3 0 

10.000 34.3 -z.9 40. Vol 
15.0 -.9 816 s:n 18.4 -1.7 

15.000 19.3 -z.o -11. 
9., -.8 7,7 555 12.5 -1.4 

20.000 9.7 -1.2 -18. 
6.9 -1.4 480 442 14.3 -3.2 

25.000 2.8 . 2 22. 
2.8 .2 176 173 15.8 1.2 

28.320 0.0 0.0 0. 



TABlE?. SHEAR AH~ MOMEHT DIAGRAMS 1 HEllOS TEHSIOH STRUCTURE -- NO WAll 
WIND DIRECTION 210 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2, 

Z-COORI>I HATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR 2-MONEHT 
FEET KIPS KIPS SQ F'T SQ FT PSF PSF KIPS KIPS FT-KIPS 
0.000 49.6 -10.9 -4:5. 

5.4 -2.6 29' 409 18.3 -6.2 
5. 0(•0 44.2 -8.3 17. N 12.:5 -3.4 ,,3 ,23 18.1 -:5.:5 0 

10. 0(t(< 31.7 -4.9 19. .t::" 
13.0 -1.3 816 :539 u.o -2.4 

15.000 18.7 -3., _,7. 
9.2 -1.2 767 555 

1t ·' 
-2.2 

20.000 9.5 -2.4 -77. 
'·e -2.4 480 442 14.2 -5.3 

25.000 2.7 -.0 8. 
2.7 -.0 17i 173 15.4 -.2 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHD NONENT DIAGRANS : HELlOS TENSION STRUCTURE -- NO VALL 
WIN~ DIRECTION 220 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-C OOROI NATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y- SHEAR Z-ftOftEHT 
FEET KIPS KIPS SQ F'T SQ FT PSF' PSF KIPS KIPS FT-KIPS 

0.000 •U.l -19.3 -320 .. 
4.7 -4.0 295 409 1S .8 -9.7 

5.00(< 38., -15.3 -197. N 
10.1 -5.8 693 623 14.6 -9.2 0 

10.000 28.6 -9.6 -110. V1 
11.2 -3.0 816 ~39 13.7 -5.6 

15.000 17.4 -6.6 -159. 
8.6 -2.7 767 555 11.2 -4.9 

20.000 8.8 -3.9 -uo. 
'·' -3.2 480 442 13.8 -7. l 

25.000 2.2 -.7 -18. 
2.2 -.7 176 173 12.3 -4.2 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHD HO"EHT OIAGRAHS : HELlOS TEHSIOH STRUCTURE -- HO WALL 
WIHD DIRECTION 230 COHFICURATIOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROIHATE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-HOHEHT 
FEET KIPS KIPS Sfil F'T SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 35.0 -29.1 -721. 
3.8 _,. 1 295 409 12.8 -12.6 

5.000 31.2 -24.0 -541. N 
8.3 -8.2 i93 623 12.0 -13.2 0 

10.00(< 22.9 -15.8 -343. CTI 
CJ.2 -5.2 816 539 ll .3 _, .1. 

15.000 13.7 -10.5 -293. 
1.1 -4.7 161 ''' 9.3 -8.4 

20.0(10 '·' -5.9 -195. 
5.2 -4.2 480 442 10.8 -9.4 

25.000 1.4 -1.7 _,,. 
1. 4 -1.1 116 173 7.8 -9.8 

29.320 0.0 0.0 0. 



TABLE 7. SHEAR ANt NONENT OIAGRANS t HELlOS TEHSION STRUCTURE -- NO VALL 
WINO DIRECTION 240 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORI>I NATE X-FORCE Y-FORCE X-AREA Y-ARER X- PRESS \'-PRESS X-SHEAR Y- SHEAR Z-NONENT 
fEET KIPS KIPS SQ fT sa rr PSf PSf KIPS KIPS fT-KIPS 

0.000 21.9 -34.2 •993. 
3.0 -5.6 295 409 10.2 -13.7 

5 .0(•0 19.0 -28., -792. N 5.5 -9.3 693 623 7.9 -14.9 0 10.000 13.5 -19.3 -534. ......., 
5.6 .. ,.3 816 539 6.8 -11.7 

15.000 7.9 -13.0 -417. 
4.3 -5.1 767 555 5.6 -to .5 

20.000 3., -7.2 -236. 
3.1 -4.6 480 442 6.5 -10.4 

25.000 .5 -2.6 -82. 
.5 -2.6 176 173 2., -14.7 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT ~IAGRAMS : HELlOS TENSION STRUCTURE -- HO VALL 
VIHD DIRECTION 250 COHFICURATIOH A REFERENCE PRESSURE 17.0 PSF COST FACTOR 2.25 

Z-COOROIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-ftO"EHT 
FEET KIPS tciPS SQ FT Sl FT PSF PSF KIPS KIPS FT-KIPS 

0.000 10.8 -3i.9 -1232. 
2.4 -5.9 295 409 8.0 -14.4 

5.000 8.4 -31.0 -1005. N 
2.5 -9.7 i93 623 3.6 -15.5 0 

10.000 5.9 -21. 3 -702. 00 
2.5 -6.9 81i 539 3.0 -12.8 

1!LOOO 3.5 -14.5 -533. 
2.4 -i.S 7,7 555 3.1 -11.7 

20.000 1.1 -8.0 -283. 
1.3 -5.0 480 442 2.i -11 . 3 

25.000 -.2 -3.0 -97. 
-.2 -3.0 176 173 -.9 -17.1 

28.320 0.0 0.0 0. 



TABLE 7. SH£AR AND MOMENT DIAGRAMS : HELIOS TENSION STRUCTURE -- NO VALL 
WIND t<IRECTION 2U• CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDINATE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y- SHEAR Z-ftOftEHT 
fEET KIPS KIPS SQ FT sa FT PSF PSF KIPS KIPS FT-KIPS 

0.000 1.4 -3,.7 -1432. 
1.4 -6.2 29~ 409 4.8 -15.1 

5.000 -.0 -30.5 -1164. N 
-.3 -9.8 ,,3 623 -.4 -1!5. 7 0 

10.000 • 3 -20.7 -809. «.0 
.2 -6.6 816 ~39 .3 -12.2 

15.000 . 1 -14. 1 _,OS. 

·' -6.3 767 ''~ ·' -11.4 
20.000 -.4 -7.8 -312. 

-.2 -4.8 480 442 -.3 -10.8 
25.000 -.l -l.O -104. 

-.3 -3.0 176 173 -1.' -17.3 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"ENT DIAGRA"S I HEllOS TENSION STRUCTURE -- NO YALL 
liND DIRECTION 270 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

Z-COOROIHATE X-FORCE Y-FORCE X-AREA 'l-AREA X-PlESS 'I-PRESS X-SHERR Y·SHEAR Z-ftOHENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS F'T-KIPS 

0.000 -4., -35.0 -1506. 
-.0 -5.8 295 409 -. 1 -14.3 

5.000 -4.5 -29.2 -1243. ......, 
-2.3 -9.4 £93 '23 -3.3 -15.1 ..... 

10.000 -2.2 -1 '. 8 -867. 0 
-.8 -6.2 816 539 -1.0 -11 . 5 

1 ~L 000 -1.3 -13.£ -640. 
-.9 -6.0 767 555 -1.1 -10.8 

20.000 -.5 -7.£ ·334. -., -4., 480 442 -1.3 -10.5 
25.000 . 1 -2.9 -110. 

. 1 -2.9 176 173 .I -17.0 
21.320 0.0 0.0 0. 



TABLE 7. SHEAR AN~ MOMENT DIAGRAMS t HEllOS TENSION STRUCTURE -- NO UAll 
liND DIRECTION 280 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR z-"OftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-IC IPS 

0.000 -7.9 -34.3 -1592. 
-.1 -4.5 295 40, -1.9 -10.9 

5.000 -7.4 -29.8 -1361. N 
-3.0 -8.8 ,,3 623 -4.4 -14.1 ..... 

lO .000 -4.3 -21.0 -975. ..... 
-1.5 -6.2 816 539 -1.8 -11.5 

15.000 -2.8 -14.8 -718. 
-2.0 -i.4 767 555 -2.6 -11.5 

20.000 -.8 -8.4 •313. 
-t.o -5.0 480 442 -z.o -11.2 

25.000 . 1 -3.4 -134. 
. 1 -3.4 176 173 .7 -u.t 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHD ftOftEHT ~IAGRAftS t HELlOS TENSION STRUCTURE -- HO WALL 
UIHD DIRECTION 290 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDIHATE X-FORCE Y-FORCE X -ttREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-MOt!EHT 
FEET KIPS KIPS sa rr sa rr PSf PSf KIPS KIPS FT-KIPS 

0.000 -12.8 -34.7 -1612. 
-.1 -3., 295 409 -2.3 -8.9 

5.000 -12.1 -31. 1 -1448. N 
-3.5 -8.7 ,,3 ,23 -5.1 -14.0 1-' 

10.0(10 -8.6 -22.4 -103,. N 
-3.3 _,.7 81, 539 -4. 1 -12.3 

1~.000 -S.2 -15.7 -751. 
-3.8 _,,, 7,7 ,,, -4.9 -11.9 

20.000 -1.5 _,.1 -41,. 
-1.7 -5.4 480 442 -3.5 -12.3 

25.000 . 2 -3.7 -no . 
.2 -3.7 17, 173 t . 1 -21.2 

28.320 0.0 0.0 0. 



TABLE 7. SHERR AND MOMENT DIAGRAMS : HEllOS TENSION STRUCTURE -- NO VRLL 
WIND DIRECTION 300 COHF 1 GURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z -COCRDI HATE X-FORCE Y -FORCE X-AREA Y -AREA X ·PRESS Y -PRESS X-SHEAR Y-SHEAR Z-MOMENT 
FEET KIPS KIPS SQ FT SQ F'T PSF PSF' KIPS KIPS FT-KIPS 

0.000 -21. '> -32.5 -1564. __ , 
-3.2 295 409 -·3. 0 -7 ' 5.000 -2l.'. 1 -29.3 -1360. to.) -4., -8.4 6,3 623 -7.0 -13 ' 

....... 
10.000 ··1 ~L 2 -20.9 _,2. \.H 

-6.0 -6.4 816 539 -·?. 4 -11 . ' 
15.000 -9.2 -14.5 -uo. 

-6.2 - '· t 767 555 -8.1 -11 . 0 
20.000 -J.O -8.4 -385. 

-2.8 -5.2 480 442 
_,_, -11 . 7 

25.000 - . 1 -3.2 -128. 
-. 1 -3.2 176 173 -.7 -18 _, 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHO "O"EHT OIAGRA"S : HELlOS TEHSIOH STRUCTURE -- HO WALL 
WIHD DIRECTION 310 COHFICURATIOH A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORI>IHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-,.OftEHT 
FEET KIPS KIPS SU fT 58 fT PSf PSf KIPS KIPS fT-KIPS 

0.000 -31.3 -28.2 -1384. 
-1.4 -2.4 295 409 -4.7 -5.8 

5.000 -30.0 -25.9 -1212. N _,,8 -7.5 693 ,23 -9.8 -12.0 ~ 
10.000 -23.2 -18.4 -83~. J::' 

-9.2 _,_o 81, 539 -11 .3 -11 . 2 
15.000 -14.0 -12.4 _,2. 

-8.4 -5.3 7,7 555 -11.0 _,_, 
20.000 -5.i -7. 1 -35i. 

-4.3 -4.7 480 442 -8.9 -10.7 
25.000 -1.3 -2.4 -106. 

-1 . J -2.4 17, 173 -7.3 -13.6 
28.320 0.0 Ct.O 0. 



TABLE?. SHEAR AHD ftOftENT OIAGRAftS l HEtiOS TENSION STRUCTURE -- HO WALL 
WINO DIRECTION 320 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEIIR Z-NOMENT 
FEET KIPS KIPS Sl FT Sl FT PSF PSF' KIPS KIPS F'T-KIPS 

0.000 -40.2 -19.3 -948. 
-1.9 -.9 295 409 _,.4 -2.3 

5.000 -38.3 -18.4 -832. N -8.5 -4.9 ,,3 ,23 -12.2 -7.8 ~ 10.000 -29.9 -13.~ -~77. V1 
-1 t. 9 -4. 1 81, 539 -14.6 -7., 

15.000 -18.0 -9.4 -446. -to., -3.9 7,7 555 -13.8 -7. t 
20.000 -7.4 -5.5 -292. 

-5.3 -4.2 480 442 -11.0 -9.6 
25.000 -z. 1 -1.2 -64. 

-2.1 -1.2 17, 173 -12.2 -7.2 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHD MOMEHT DIAGRAMS ; HELlOS TEHSIOH STRUCTURE -- HO UALL 
UIHD DIRECTION 330 COHF I CURAT IOH A REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.2, 

2-COORC.IHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR V·SHEAR Z-MOftEHT 
FEET KIPS KIPS SQ FT sa FT PSF PSF KIPS KIPS FT-K IPS 

0.000 -·47. 9 - 11.' -61'. -2.2 . 0 295 409 -7.4 .0 
5.000 -45.7 -11.' -5,.2. N -9.8 -3.3 693 623 -14.2 _,_3 ....... 

10.000 -35.9 -8.6 -385. O'l 
-14.2 -2.6 816 539 -17.4 -4.8 

15.000 -21. 7 -6.0 -JU. 
-12.4 -2.6 7,7 555 -u.z -4.i 

20.000 -9.3 -3.5 -224. 
-6.3 -3.3 480 442 -13.2 -7.4 

25.000 -3.0 -.2 -29. 
-3.0 -.2 176 173 -u ·' - 1 . 1 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHD MOMENT DIAGRAMS I HEllOS TEHSIOH STRUCTURE -- HO WAll 
W!HO 6IRECT!ON J40 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDINATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z -MOMENT 
FEET KIPS KIPS SQ F'T sa FT f'SF' PSF' KIPS KIPS fT-KIPS 

0.000 _,1. 9 _,.3 -314. 
-2.7 .9 295 409 -9.3 2.1 

5.000 -49.2 -i.2 -302. !".) 
-1 1 .1 -1.8 693 623 -16.0 -2.9 ~ 

10.000 -38.1 -4.4 -212. ........ 
-15.7 -1.5 816 539 -19.3 -2.7 

15.000 -22.3 -2.9 -174. 
-12.1 -1.4 767 sss -U.6 -2.5 

20.000 -9.6 -1. s -118. 
-6 . .2 -2.0 480 442 -13.0 -4., 

25.000 -3.4 .s '. -3.4 .5 176 173 - t9 .0 2.8 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHO.ftOftENT DIACRAftS I HEllOS TEHStON STRUCTURE -- NO WALL 
WINO DIRECTION 350 CONFIGURATION A REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORIHHATE X-FOIC£ '1'-FORCE X-AREA Y-AR£A X-PlESS Y-PRESS X-SHEAR Y-SHEAR Z-ftOMEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSf KIPS KIPS FT-KIPS 

0.000 -53.6 -1.0 -105. 
-3.4 1.3 295 409 .. 11.7 J.l 

5.000 -so.z -2.3 -124. N 
-11.6 -.5 £93 ,23 -li .. 8 -.8 ..... 

10.000 -38.i -1.8 -92. 00 

-1'·' -.1 816 539 -20 .3· -1 . 2 
ts.ooo -22.0 -1. 1 -72. 

-12 ·' -.5 767 555 -u ... 4 -1 0 
20.0-00 -9.4 -.6 _,,, _,_o -1.0 480 442 -12.4 -2.2 
25.000 -3.5 .3 8. 

-3.5 .3 176 173 -tt. 7 2 0 
28.320 0.0 0.0 0. 



TAB~£ 7. SHEAR RHO MOMENT DIAGRAMS : HEllOS TENSION STRUCTURE -- YITH YAll 
WIND OIRECT!ON 0 CO Nf I GU RAT t 0 H B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

X-COOROI HATE Z-FORCE Y-fORC£ Z-AREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR Y-SHEf.IR X-PIOHENT' 
FEET KIPS KIPS SQ FT SQ f'T PSf' PSf' KIPS KIPS FT-K! PS 

0.000 25,. 3 0.0 0. 
-1.0 0.0 87 10 -11 . J 0.0 

~ .O(•t> 260 2 ¢.0 0. 
6. (< 0.0 271:• 29 22.3 II . i) 

10.CH•O 254.1 Q 0 0. 
19.8 0.0 628 51 31.i 0.0 

15 .Ot'>O 234.4 (>.0 0. 
22.1 0.0 663 87 33.l 0.0 

20.000 212.3 0.0 0. 
24.5 0.0 647 128 37.8 0.0 

2~L Ot!tt\ 187.8 0.0 0 
28.9 0.0 645 177 44.$ 0.0 

30.000 158.9 0.0 0. 
31.8 0.0 651 230 48.8 0.0 

35.00(< 127. 1 0.0 0. 
33.5 0.0 ii3 325 50.5 0.0 

9j.1 "-> 
40.Ch'~O 0.0 0. ...... 

32.0 0.0 651 369 49 t 0.0 tO 
45 .OO(t 61. 7 0.0 0. 

28.1 0.0 iiZ 367 42.5 0.0 
SO.Ot!<O 33.6 0.0 0. 

19.6 0.0 iSS lOS 30.0 0.0 
55. OC•O 14.0 0.0 0. 

12.3 0.0 641 223 19.2 0.0 
60.00(< 1.7 0.0 0. 

6.5 0.0 637 169 10.2 0.0 
65.0(<0 -4.8 0.0 0. 

1.5 0.0 640 117 2.3 0.0 
70.000 -6.3 0.0 0. 

-.5 0.0 445 74 -1.1 0.0 
75.00(< -5.8 0.0 0. 

-.5 0.0 254 40 -2.0 0.0 
80 .OCtO -5.3 0.0 0. 

-t.i 0.0 172 23 -9.6 0.0 
85.00(' -3.6 0.0 0. 

-2.2 0.0 100 14 -21 .i 0.0 
90.(«(t(t -1.5 o.o 0. 

-1.5 0.0 2' 0 -51.1 0.'0 
94.480 0.0 0.0 0. 



TABL£ 7. SHEAR AN~ HOHEHT ~IAGIAHS 1 HEllOS TENSION STRUCTURE -· IIITH VALl 
II I Ht) 0 I RECTI ON to CONF I GU,ATTOH B REFERENCE PRESSURE 17 0 PSF GUST FACTOR 2.25 

X-C 00 R 1>1 HATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z·PRESS ~-PR!SS Z-SHEAR Y- SHEAR X-HO"ENT 
FEET JCIPS KIPS SQ FT SQ FT PSF PSf K z.ps KIPS FT-IC!PS 

0.000 259.8 2.7 -t,. 
-.4 -. 1 87 10 -4.2 -10.1 

5.000 260.2 2 8 41. 

'.1 -.4 270 29 22., -12.9 
10.000 254. 1 3.2 153. 

19.5 -.5 628 51 31.0 -9.0 
15.000 234.6 3.6 282. 

22.0 -.3 ,,3 87 33.2 -3.2 
20.000 212.6 3.9 370. 

24.2 -.4 647 128 37.4 -3.1 
25.0(to 188.4 4.3 439. 

27.9 
__ , 

,45 177 43.3 -3.4 
30.000 160.5 4.9 488. 

31.1 -.5 £51 230 47.7 -z.o 
35.000 129.4 5.4 522. 

32.8 -.3 6i3 325 49.5 -.8 N 

40.000 ''·' '·' 530. N 

30.7 .0 651 369 47.1 . 1 0 

45.000 65.9 5 .• 490. 

27.3 1.0 6i2 367 41 .2 2.8 
5o.ooc-

38,, .. , 447. 

19.7 1.6 65!5 30S 30.1 s 3 
55.000 18.9 2.9 406. 

12.8 1.1 641 223 20.0 4.8 
,o.oc-o 6.1 1.9 335. 

7.1 .8 f,37 .,, 11.2 4.9 
65.000 -1.1 1.0 252. 

1.9 .6 £40 117 3.0 4.9 
70.000 -3.0 ·' 165. 

-.3 .3 44!5 74 -.6 4.5 
75.000 -2.7 . 1 77. 

-.5 .2 2!54 40 -1.9 3.9 
80.000 

-2.2 -.o 23. 

-t. t .0 172 23 -6.4 .s 
85.000 

-t.t -.o -a. 
-.9 -.o toO 14 -8 ·' 

-2.1 
90.000 -.2 .0 -4. 

-.2 -.0 29 0 
_,_, -3.9 

94.480 
0.0 0.0 0. 



TABLE 7. SHEAR AN~ MO~ENT ~IAGRAMS 1 HEllOS TENSION STRUCTURE -- WITH WALL 
ii HD D I RE C T I ON 20 COHfiCURATIOH 8 RfFEREHCE PRESSURE 17. 0 PSF GUST FACTOR 2.25 

X-COOROINATE Z-FORCE Y-F ORC E Z-AREA Y-AREA Z- PRESS Y-PRESS Z-SHEAR Y-SHEAR X-ftOftEHT 
FEET KIPS KIPS SQ F'T SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 254.5 6.2 276. 

. 1 -.1 87 l(t 1 . 7 -11).4 
5.0(10 254.3 £.3 324. 

5.7 - .. 4 270 29 21.0 -12.7 
10 .00(1 248.7 £.7 441. 

17.' -.5 628 51 28.5 -1(1.5 
15. OC:•t:• 230.7 7.2 599. 

20., -.4 £63 87 31.6 _,. 1 

20.000 209.8 7.7 728. 

23.5 -.6 647 128 36.3 -5.0 
25.000 18£.3 8.3 842. 

27.1 -1.1 £45 177 42.1 -6. 1 
30.0(t0 159.2 9.4 943. 

30.4 -.9 651 230 4i.i -3.8 
35.00(1 128.8 10.2 1018. 

31.9 -.£ £63 325 47.9 -1.9 !'..) 

40. OC•C• 97.0 10.9 1047. N 

28.3 .0 £51 3£9 43.4 . 1 ...... 
45 .OCtO £8.8 10.8 100£. 

25.2 1.9 ££2 3£7 38.0 5.3 
50.01,'10 43.6 8.9 949. 

18.8 3. 1 655 305 28.7 10.1 
55 .OC<t. 24.8 5.8 867. 

12.8 2.1 641 223 20.0 9.2 
6C.'.OO~ 

12.0 3.8 728. 
7.8 1.£ £37 169 12.2 9.2 

,5.000 4.2 2.2 564. 
3.0 1.1 £40 117 4.7 '·' 70.00(] 1.2 1.1 386. 

.6 . 7 445 74 1. 5 9.8 
7 5 . 0 C•C• ·' .4 211. 

.2 .4 254 40 . 7 '. 1 
80.0(•t• . 4 -.0 98 . 

-.3 .0 112 23 -1.8 1.9 
8!5.000 . 7 -.o 28 . 

.2 -.0 100 14 1 . ' -3.6 
90.0(10 . ' -.0 9 . 

.5 -.0 29 0 18 .f -2.9 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR RHO MOMENT OlACRAMS t HELlOS T£NSIOH STRUCTURE -- UlTN UALL 
WINO OIR'ECTIOH 30 COHFIGURATIOH 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORI>IHATE Z-FOICE Y-F OftCE Z-AIER Y-RRER Z-PRESS Y-PR£SS Z-SHEAR Y-SNEAR X-ftOitEHT 
fEET KlPS KIPS SQ FT SQ fT PSF PSF KIPS KIPS FT-KIPS 

0.000 240.6 t 2. 1 784. 
.3 -. 1 87 1(1 3.2 -10.6 

5. 0(1(< 240.3 12.2 818. 
5.3 -.3 270 29 19.5 -11 . 3 

10.00() 235.0 12.5 927. 
16.2 -.i 628 51 25.9 -11.0 

15.0(10 218.8 13. 1 1087. 
19.1 -.5 663 87 28.8 -5.8 

20.000 199.7 13.6 122,. 
21.3 -.7 647 128 32.9 -5.5 

25. I)(H) 118.4 14.3 1350. 
25.1 -.9 645 177 39.0 -!5.4 

30.000 153.3 15.2 14,0. 
29.0 -.9 651 230 44.5 -4.0 

35.000 124.3 16.2 1544. 
30.4 -.i 663 325 45.9 -1.8 N 

40.0(10 93.9 16.7 1584. N 

25.8 .7 651 36, n.5 1 . 8 N 

45.000 68. 1 16. 1 1537. 
22.8 3.1 662 367 34.5 8.5 

50 .00(• 45.3 t 3. 0 t .. , 1. 
17.5 4.4 iSS 305 26.8 14.3 

55.01)0 27.7 8.6 1335. 
12.5 2.9 641 223 19 .s 13.1 

,0.000 15.2 5.7 t 130. 
8.0 2.2 637 U9 12 .i 13.3 

,5.00() 7.2 3.5 886. 
3.8 1.7 640 117 6.0 14.4 

70.000 3.4 1.8 611. 
1.3 1.1 445 74 3.0 ".1 

75.00(t 2.1 . 7 343 . 
.7 . i 254 40 2.6 14.5 

80.000 1.4 . 1 167. 
.1 . 1 112 23. .8 4.6 

85. 00(• 1.3 -.o 57. 
.s -.o tOO 14 s .1 -2.8 

90. (t(l(• . 8 .0 15 . 
.8 -.0 29 0 26.8 -2.7 

94.48~ 
0.0 0.0 0. 



TABLE 7. SHEAR AHP ftOftEHT DIAGRAftS l HEliOS TENSION STRUCTURE -- ilTH WALL 
UIHt. DIRECTION 40 CONFIGURATION B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDINATE Z-FORCE V-FORCE Z-AREA V-RRER Z-PRESS ''-PRESS Z-SHEAR Y-SHEAR X-,.OKENT 
FEET KIPS KIPS SQ FT SQ fT PSF PSF KIPS J(l p s FT-KIPS 

0. 00(• 218.2 170 10,8. 
.1 -.1 97 10 1.u -13.£ 

!5. OOC• Zte. 1 17.2 1096. 
!5. 2 -.4 270 29 19.2 -1~.2 

10.0(10 212.9 17'.6 1235. 
15.3 -.7 628 51 24.4 -13.5 

15.0(10 197.' 18.3 1444. 
17.4 -.6 663 87 2,.2 -6.7 

20.000 180.2 18.9 1617. 
19.2 -.s 647• 128 29.6 -'. 1 

25. (t(tt) 161.0 19.7 1715. 
22.£ -1.0 645 177 35.0 -5.7 

30.000 138.5 20.7 1892. 
2,.3 -.9 651 230 40.3 -3.7 

35.000 112.2 21.5 1989. 
27.5 -.3 6,3 325 41.4 -1.0 N 

4 C). (tt'J('} 84.7 21.9 2031. 
21.9 1.' 651 3,9 33., 4.4 

N 

45. 0(•0 62.9 20.2 1971. 
Vol 

19.3 4.3 662 367 29.1 11.8 
50.0(10 43.6 15.9 1171. 

15.2 5.2 '55 305 23.2 l7 .2 
55.000 28.4 10.7 1711. 

11.5 3.6 641 223 18.0 u.o 
60.000 16.9 7.1 1458. 

8.0 2~7 637 1,9 12.£ 16.3 
65.0CtC 8.8 4.3 1158. 

4.3 2.0 640 117 6.8 17.1 
70.000 4.5 2.3 126. 

1.7 1.4 445 74 3.9 19.9 
75.0(t(t 2.8 . ' 502 . 

1. 0 .8 254 40 3.8 19.1 
80.000 1.8 . 2 274. 

.4 .2 172 23 2.3 1.1 
85.0(t0 1.5 -.0 118. 

.7 -.0 uo 14 '·' -., 
90.0¢0 . 8 .0 37 . 

.Q -.0 29 0 28.0 -2.1 
94.480 0.0 0.0 0. 



TABLE 7. SAE~R AMO MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE-- WITH VALL 
WINO OIRECTI~N 50 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSF 

X-COOROIHATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-P~ Y-PRESS 
FEET KIf'S KIPS S Q F'T SQ F'T PSF' PSF 

0.00(} 

5 .tH•t 

1 (,\. ()(•(;. 

15. ()(•() 

20 .O!.H' 

~5. \)()(: 

30.00() 

3!5.0(}~ 

40 .Of.1C< 

45. 0(t(• 

50.01:•( 

5!5.0(10 

60. OH• 

,5.0(1(< 

70.00t> 

75.0(1¢ 

80.000 

S5. O(lt• 

90. Ot•t> 

94.4S¢ 

. 1 

5. 1 

14.2 

1!5.4 

16.8 

U\.7 

22.8 

23.3 

16.8 

14., 

12.2 

1Ct.2 

7.9 

5.3 

2.7 

1.3 

·' 
.7 

.1 

-.2 

- •. 6 

-.e 
-.6 

-*7 

-.9 

-.6 

-.1 

2.5 

5.0 

!5.5 

3.8 

2.9 

2. 1 

1.5 

.9 

. 2 

.0 

-.0 

87 

270 

€.28 

€.63 

647 

645 

€.51 

663 

651 

662 

655 

641 

637 

640 
.... , 
2!54 

172 

100 

29 

to 

29 

:n 
87 

128 

177 

230 

325 

369 

367 

305 

223 

169 

117 

74 

40 

23 

14 

0 

.8 

18.9 

22.5 

23.2 

25.9 

30.5 

35.1 

35.2 

25.8 

22.0 

18 ·' 
15.9 

12.4 

8.3 

6.0 

5.0 

3.3 

6., 

24.0 

-18.4 

-20.3 

-15.0 

-i.4 

-5.7 

-!5.0 

-2.7 

-.4 

6.7 

13.6 

18.2 

17.3 

17.2 

18. l 

21.0 

21.5 

9.3 

.0 

-t.' 

Z-SHEAR 
KIPS 

190. l 

190.0 

184.' 

170.8 

155.4 

138.' 

118.' 

96.1 

72.8 

56.0 

41.4 

29.2 

19. 1 

11.2 

5.8 

3.2 

1.9 

1.3 

.7 

0.0 

GUST FACTOr. 2.25 

Y- SHEAR 
KIPS 

20.1 

20.2 

20.8 

21.' 

22.2 

22.9 

23.8 

24.4 

24.5 

22. 1 

17.1 

11.' 

7.7 

4.8 

2., 

1.1 

. 2 

. 0 

. 0 

0.0 

X-NONEHT 
FT-KIPS 

1326. 

1350. 

1502. 

1742. 

1925. 

2076. 

2201. 

2277. 

2278. 

2182. 

2048. 

1853. 

1574. 

1253. 

901. 

552. 

297 . 

120 . 

33 . 

0. 

N 
N 
.1::' 



fABLE 7. SHEAR RHD NONEHT DIAGRAMS t HELIOS TENSION STRUCTURE -- VITH VR~L 
UHO DIRECTION 60 COHFICURATIOH 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2 25 

X-COOROINATE Z-FORCE Y-fORCE Z-AREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X-I'IO"ENT 

FEET KIPS KIPS SQ FT SQ FT PSF PSf KIPS K!PS FT-ICIPS 

().000 154.6 24. 1 1741. 
. l -.2 87 10 l.i -18.6 

5. ()(•() 154.5 24.2 1732. 

4.4 -.5 27(1 29 16.2 -18.4 
tO.Ot~O 

150. 1 24.8 184 7. 

11.1 -.6 628 51 18.7 -12.4 
15. ()(•() 138.4 25.4 2048. 

12.8 -.4 663 87 19.3 -!LO 
20.0t1v 125.' 25.8 2199. 

13.9 -.s 647 128 21.5 -3.6 
25.0N,l 111.7 26.3 2320. 

UL9 -.4 645 177 24.6 -2.5 
30.000 95.8 26.7 2•HO. 

18.6 -.0 651 230 28.5 -.0 
35.0t\O 77.2 26.8 2442. 

18.6 . 7 663 325 28.1 2.1 N 
40 .0(•0 58.6 26. 1 2389. N 

12.0 3.6 651 369 18.5 9.9 V1 

45.0(10 46.5 22.4 2246. 

10.3 5.7 662 367 IS .5 15.5 
50.0t<O 36.2 16.7 2076. 

9.4 5.5 655 305 t4 .4 18.1 
55.000 26.8 11.2 1862. 

8.6 3.7 641 223 13.4 16.7 
60.000 18.3 7.5 1579. 

7.2 2.8 637 169 11.3 1i.3 
,5.0t10 1 t. 1 4.7 1253. 

5.6 2.1 640 117 8.7 18.3 
70.000 5.5 2.6 895. 

3.0 1.6 445 74 6.7 21. 1 
75.000 2.5 1.0 545. 

1.2 .8 254 40 4.8 19.8 
80.000 1.3 .2 292. 

·' . 2 112 23 3.2 8.9 
85. O(•t) . 8 .0 117 . 

.4 .o tO (I 14 3.7 .6 
90.0(1(t .4 . 0 32 . 

4 -.0 29 0 U.7 -.5 
94.48(} 0.0 0.0 0. 



TABLE "!. ~£AR ANI> MOMENT DIAGRAMS l HELlOS TENSIOH STRUCTURE -- WITH WALL 
WIHD DIREC1"10N 7¢ CONFICUR~T!GH B REFERENCE PRESSURE 17.0 PSF GUST FACTO~ 2 2~ 

X-COGRIH HATE Z-FORCE Y-FORCE Z-AREA Y··AREA Z-PRESS Y-PRESS 2--SHE.:tR Y- SHEAR X-"O"EHT 
FEET KIPS KIPS s Q F'T SQ FT PSF PSF KIPS KIPS FT-KIPS 

0. 0(•0 115. 3 28.9 2445. 
-.1 -.1 137 10 -.7 -13.2 

5. !)!)('< 115. 3 29. 1 236'. 
3. ('' -.3 270 29 11 . 2 _,_3 

10. (<I)(: 112. 3 29.4 2384. 
8.2 -.3 6213 51 13.1 -5.8 

15.iHH~ 10 4. 1 29.6 24''· 
9.4 -.2 663 87 14.2 -2.2 

20 0(10 94.6 29.8 252'. 
10 4 -.(* €·47 128 16.0 -. 1 

2·5 . \) (•t~ 84.3 29.9 2"8. 
11 . i' .3 645 177 18.1 1 . ' 30 . OC:•C< 72 6 29.6 2587. 
13.9 . ' 651 230 21.4 4.1) 

35. ()(•('} 58.7 28.7 2542. 
14 0 2.0 ,,3 325 21. 1 6.1 N 

40. OC•Ct 44.7 2£.7 2428. N 
7.6 5.0 651 369 11.' 13.5 0'1 

45. (H:•!) 37. 1 21.7 2232. 
6.4 6.2 f.62 3i7 9.7 

1i ·' 50. OC•l'' 30 7 15 5 2024 

' 7 
5.2 f.55 305 10.3 17.0 

55. !)Cot'< 24.0 10.3 1791. 
7 C• 3.4 £.41 223 11.0 15.4 

60. 01)0 17.0 '·' 1512. 
6.6 2.5 637 U9 10.3 14.8 

65.0(•0 10.4 4.4 1204. 
5.& 2.0 i40 117 9.0 16.7 

70 '(14)!) 4.6 2.4 874. 
3. t) 1.5 445 74 6.8 20 2 

75. OC:•l\ 1.6 . 9 "' . 1 . I) .s 2!54 40 4.0 19.4 
so. ('(•(' .6 . 1 324 

.3 . 2 172 23 1.' 7 3 
s~. ot:•(l .3 -.0 162. 

' 1 -. f.• 10 (I 14 .? -2.2 
90 t~f•(• . 2 • (,'o 58 . 

... • t;• 2~ (J 6.4 1 . 2 
!4. 48(• 0. (• 0. (• 0. 



TABLE 1. SHEAR AND "O"EHT DIAGRA"S l HEllOS TENSION STRUCTURE -- WITH WAll 
lUND DIRECTION 80 COHFICIJRATION B REFERENCE PRESSURE 1~.0 PSF CUST FACTOR Z Z~ 

X-COORDINATE Z-FORCE Y-FORCE Z-AREA Y-AF.EA Z-PRESS 'f-PF.ESS Z-SHEAR Y- SHEAR X-ftOftEtH 
FEET KIPS KIPS SQ FT sa FT PSF PSF KIPS KIPS FT -KIPS 

0 ,(l(t(: 7!5. 1 32.2 3112. 

-.z -. 1 87 1 (t -2.4 -7.4 
~. OC:•C< 75.3 32.3 3007. 

1.6 -.0 li'() 29 '·' -.5 2937·. 
1 (I. C<C•C 73.7 32.3 

!5.0 . 1 628 51 7.9 2.6 
15 .Ot'>C &8.7 32. 1 28,9. 

f..J . 2 663 87 9.5 2.5 
20. l)(t(• 62.4 31.9 2802. 

7. 1 .5 647 128 11.0 4.2 
25.0t'4C: 55.3 31.4 2736. 

7.7 1.0 £45 177 11.' 5.4 
J(l.l)(t!) 47.6 30 " 2"' 

9.1 1.8 i~H 230 14.0 7.6 
35. !)(a(~ 38.5 28.7 2!5$7. 

8.7 3.0 663 32!5 13.2 9.4 N 
4 (I (: (.~(i 29.8 2!5.6 2394. N 

3.1 5.6 f.:u 369 4.8 15.3 ....... 
45. ot•\) 26.6 20.0 2132. 

3.0 6.2 .662 367 4.5 1i .8 
5o. Ot\C 23.7 13.8 1876. 

4.5 4.7 ''' 30!5 6.8 15.5 
55 .oc>o 19.2 9.1 1628. 

5.3 3.0 641 223 8.3 13.4 
60. (<(.\(: 13.9 6. 1 13,4. 

5.4 2. 1 £37 U9 8.5 12.7 
b5.000 8.5 4.0 1085. 

5.1 1.8 640 1\7 8.0 15.2 
7&. 1)1)(> 3.3 2.2 781. 

2.4 1.4 445 74 5.5 18.3 
75. (t(l(• ·' .8 .. ,,_ 

.2 . 7 254 40 ·' 1i .8 
eo. oot:• . 7 . 2 275 . 

-.0 . 2 112 23 -.2 7.1 
S5 .otHt 

... -.0 132. .I 

.2 -.0 100 14 2.1 -.8 
~(I. (.i(l() . 5 .(1 45 . 

.5 -.0 29 (I 1i. 7 -1 . ' 
94. 4So 0.0 0.0 0. 



TABLE 7. SHEAR AHO ftOftEMT OIAGRAftS : HEllOS TEHSIOH STRUCTURE -- WITH WAll 
YIHO DIRECTION 90 COHFIGURATlOH 8 REFEREHCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORCtiHATE Z-FORCE Y-FORCE Z-AREA ''-AREA Z-PRESS 't-PRESS Z-SHEAR Y-SHEAR X-NONEHT 
FEET KIPS kiPS SQ FT SQ FT F'SF PSF KIPS KIPS FT-KIPS 

0.0(.1('! 3t. l 34.1 3743. 
-.9 .0 87 10 -10.7 4.5 

5. C) C)(• 40. 1 34.0 3609. 
. 1 .3 27Ct 2~ .2 10.2 

1 (t . 0 C)(• 40.0 33.7 3453. 
2.1 .5 £28 51 3.3 10.6 

15.C•(•(: 38.0 33.2 3222. 
3.4 .7 £63 87 5.1 7.5 

20.00('! 34.6 32.fr 3011. 
3.9 1.1 £47 128 6.1 8.8 

25. C!:O(· 30.6 :31.4 2820. 
4. (. 1.7 £45 177 £.2 9.5 

J(l. 0(1(! 2fr.f. 29.7 2641. 
5.2 2.£ £51 230 8.0 11 .1 

35. oc:•«:· 21.4 27.2 2449. ... , 4.0 ,,3 325 6.9 12.2 N 
40.00(< 16.9 23.~ 2253. N ... 5.7 651 369 .3 15.3 00 . .r. 
45 .OC:•C< 16.6 17.5 1972. 

1.1 5.5 ££2 lf,7 1 7 15.1 
50. oc;t(< 15.5 12.0 1709. 

3.5 4.1 655 305 5.3 13.3 
55. OC•C< 12.0 8.0 1472. 

4.3 2.£ £41 223 '·' 11.5 
iO.O(rO 7.8 5.4 1239. 

4.0 1.8 £37 169 6.3 to·' £5.0<)(• 3.8 3.6 1002. 
3.3 1.5 640 11 7 5.2 12.7 

70.000 .5 2. 1 749. 
1.1) 1.2 445 74 2.3 1£.4 

75.0<H: -.6 . 9 494 . 
-.5 . ' 254 40 -2.1 15.9 

80. 0(•0 -.0 . 2 297 . 
-.5 .2 172 23 -2.8 8.8 

85.0(t(< . 4 .0 152 . 
.t) .0 100 t4 .2 2.8 

90 .OC)f< . 4 .0 52 . 
.4 -.0 29 (t 14.8 -10.0 

94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT OIAGRA"S l HEllOS TENSION STRUCTURE -- WITH WAll 
YtHO DIRECTION 10¢ CONFICURATIOH B REFERENCE PRESSURE 17.¢ PSF GUST FACTOR 2.25 

X-COORC•IHAT£ Z-FORC£ Y-FORCE Z-AREA Y-PI<:Efl Z-PRESS ''-Pfl'ESS :-·SHEAR Y- SHEAR X-I'IOI'IEHT 
F'EET KIPS KIPS SQ FT SQ FT PSF PSF Kif'S KIPS FT-KIPS 

0. OOt~ 14. l) 3£ 4 3987. 
-1. s . 1 137 1<• - 17 1 13.CJ 

5.!) ~:>(" 15.5 36.3 3856. 
-1.8 .4 27(1 29 -6.~ 13.3 

10. (It)(. 17.3 3:5.9 3672. 
-t.e . 7 £28 51 -2.8 14.6 

15.0cH? 19.0 35.2 3367. 
-.2 1. 1 £63 87 -.3 12.4 

20. t"t'lt 19.2 34.1 3065. 

·' 1.7 £47 128 1.3 13.4 
25 .OcH'- 18.4 32.4 2774. 

1. (,\ 2.4 645 177 1 . ' 13.5 
30.0(10 17.4 30 0 2496. 

2.6 3.5 £51 230 4.0 15.3 
35. (1(•4) 14.8 26.5 2224. 

2. 1 5.3 663 325 3. I 16.3 I'.,) 
40.00t< 12.7 21.2 1983. I'.,) 

-.7 ,,2 651 369 -1.1 u.s c.D 
45. ~!}(> 13.4 15.0 1'88. 

1. 3 :1.2 662 367 2.0 14.3 
50 ()(I(' 12. 1 9.7 1417. 

4 2 3.4 £55 305 6.3 11 . 1 
55.0(>0 8.0 6.3 1187. 

4.2 2. 1 641 223 6.5 9.2 
,0.0(t(t 3.8 4.3 990. 

3.3 1.3 637 "' 5.2 7.9 
'5. (<(•(.) .5 2.9 809. 

2.1 1.1 640 117 3.3 9.3 
70. (){.'(< -1.7 1 8 ,28. 

. 1 1.0 445 74 . 1 13.4 
75. 0(•(< -1. 7 . 9 441 . -., .6 2S4 40 -3.7 14.3 
SO .OCt(t -.8 .3 277. 

-.6 .2 112 23 -4.6 9.2 
8,.0(>(< -.0 . 1 152 . 

-.2 . 1 100 14 -2.3 4., 
90. t):(l(> 2 0 52. .., .... -.0 29 0 i'.i -13.9 
94.48~ 0.0 0 0 0. 



TABLE 7. SHEAR AND "O"ENT DIAGRA"S l HEllOS TENSION STRUCTURE -- WITH WALL 
WINO OIRECTIOH 11~ CONFIGURATION B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2 25 

X-COOROIHATE Z-FORCE Y-FORCE Z-ARER Y-ARER Z-PRESS Y-PRESS Z-SHEAR Y- SHEAR X-I'IOI'IEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0. 0(•0 -2.7 36.8 4073. 
-l.fit . 1 87 1¢ -18.5 10.0 

5. Oc:<C• -1.1 36.7 3965. 
-3.3 4 27~ 29 -12 .J 14.4 

1 (.1. 0 ~'ttt 2.2 36.3 3766. 
- i. 1 1.0 628 !51 -9.7 19.0 

15.0t>t> 8.3 3~.3 3391. 
-4 .. 5 1.5 663 87 -6.8 16.8 

2C<. ot;.o 12.8 33.8 3001. 
-2.8 2.2 f.47 128 -4.4 

16 ·' 25. (,'<;;.(. 15.6 31. 7 2628. 
-2. (• 3. 1 f.45 177 -3.1 17., 

30.000 17.7 28.6 2272. 
.2 4.3 ,,1 230 .3 18.5 

35.\)!)t~ 17.4 24.3 1946. 
.7 i.Q 663 32:5 1. 0 18 .i N 

40.(,'<()(\ 16.8 UL3 1673. \N 
-.5 6.2 651 369 -.8 1i .9 0 

45.000 17.3 12. (• 1370. 
2~3 4.6 662 367 3.5 12.7 

5(.'1. !)c)(• 15.0 7.4 1095. 
5.4 2.7 655 305 8.2 8.8 

55.0(•(< 9.6 4.7 867. 
5.0 1.1!. 641 223 7.8 7.3 

'0 .O(•t" 4.6 3. 1 690. 
3.8 1.0 637 169 '·' '·' li5. I) (a(< . 8 2.1 543 . 
2. 1 .8 640 11 7 3.3 6.9 

70 .OIH• -1.3 1 . 3 411 . 
-.1 . 7 445 74 -.2 9.8 

i"5. ()(•(· -1.2 . 6 291 . 
-1.0 .4 254 40 -3.9 9.6 so. (t(tt\ -.2 .2 183. 
-.6 . 1 172 23 -3., 6.1 

as. o t•(• .4 .0 10~ . 
. 0 .0 100 14 .3 2.8 

9 (.\ . 0 t'l.'' .4 . 0 37 . 
.4 -.0 2' (I 

13 ·' 
-11.6 

94.480 0.0 0.0 0. 



TABLE 7. SHEAR AHD ftOftEHT DIAGRAftS! HEllOS TEHSIOH STRUCTURE -- WITH WALL 
WINO 0Ii£CT!ON 120 CONFIGURATION E REFERENCE PRESSURE 17 0 PSF GUST FACTOR 2.25 

X-COORIH HATE Z-FORCE Y-FORCE Z-AREA Y-ARER Z-PRESS '!'-PRESS Z-·SHEAR Y-SHEAR X-MOMENT 
FEET KIf'S KIPS SQ FT SQ FT PSF PSF' KIPS KIPS FT-Kif'S 

O.Oc>O -10.1 33.8 4020. 
-2.2 . 1 Sf' 1(> -:n.s 11 . 1 

!'LOtH< -7.13 JJ.7 3888. 
-4.8 .5 270 29 -17.7 16.9 

10 .0(•0 -.:.L Q 33 2 3£4£ 
-'. 1 1.2 £28 51 -14.5 23.2 

15 .0(11~ i.l 32.0 3236. 
-7.' 1 '? 6lil3 87 -11.5 

19 ·' 20. 0(•0 13.7 30.3 2805. 
-5 ' 2.5 647 128 -8.6 19.1 

25 .oc,><~ 19.3 27.9 23t9. 
-4.() 3.3 £45 177 _,. 1 18.8 

30 .00(1 23.2 24.£ 199£. 
-1.3 4.4 651 230 -2.0 19.0 

35 ,()()(.• 24.5 20.2 1£52. 
-.o ,,0 ,,3 32S -.0 18.5 N 40.01)(.< 24.5 14.2 1379. \.N 

.5 5.4 651 369 .8 1·4.' 1-l 
45. 0(•(' 24.0 8.8 1085. 

l.S 3.5 ££2 3£7 5.7 '·' 50. 0(•0 20.2 ~" 2 833. 
6.7 t.S £55 305 H). 2 5.9 

ss. ooc;. 13.5 3.4 U9. 
6.4 1 . 1 £41 223 '·' 5.1 

iO. Of.•t( 7.2 2.3 500. 
4.9 .7 £37 169 

1 ·' 
4.2 

65. ()(•(j 2.3 1.6 389. 
2 -~ s . ' 640 117 +.+ s.o 

70.00(' -.5 1.0 299. ... 
.~ ·' 445 74 .. 

,{ 
... .. 
t. f 

75. 0(1(• -.8 .5 220. 
-.s .3 254 40 -3.1 7.7 

80.Q(t(< -.1 ' 1 U9. 
-.4 . 1 172 23 -2., 4.8 

85 .C<c.•c.: . 4 .0 82 . 
. t~ .0 100 14 .5 2.0 

CJ(t. C<\•(~ -. 3 . Q 29 . 
.3 -.o 29 0 11.4 -8.9 

,4.46«:< 0.0 Q.O 0. 



TABLE 7. SHEA~ AHO MOMENT DIAGRAMS : HELlOS TEHSIOH STRUCTURE -- YITH VALL 
WINO DIRECT!O~ 13¢ CONFICURAT!CH B REFEREMCE PRESSU~E 17.0 PSF CUST FACTOR 2.2, 

X-COORDINATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PRESS \'-PRESS Z-SHEAR Y-SHEAR X-"O"EHT 
FEET K t PS KIPS SQ FT SQ F'T PSF PSF KIPS KIPS FT-KlPS 
C).()(·~ -3.4 2£.6 3041. 

-2.1 . 1 Si tl.'t -23.6 12.6 
5. ~\(•(' -1.3 2£.4 2921. 

-4.8 .4 270 29 -17.6 14. 7 
1 (t . c. (•{ 3.4 26.0 2714. 

-9.3 1. C:• 628 51 -14.7 20.0 
15 t){~•f~ 12.? 25 0 2394. 

-e.3 1.5 663 87 -12.5 17.0 
~I,.). ()(•(.- 21.0 23.5 2039. 

-6 2 2. 1 647 128 -9.6 1i .3 
25 t (q\ 27.2 21.4 1688. 

-4.2 3.1> 645 177 -6 5 16.8 
3 e, . t~ (:\ 31. 4 18 4 1355. 

- 1 8 3.9 651 23(1 -·2. 7 16 9 
35. ;!<;){c 33. 1 14.6 1 0?1 . 

-~ 5.2 U3 325 .4 16.1 ....., 
4 0. ()(•(' 32.9 9.3 851 \).I 

1 . B 4. (• 651 369 2.7 10.7 N 
45 oN; 31.1 5.4 608 

4 ~ 2.3 f.i2 367 7.4 6.3 
5t>. C(•f· 26.2 3 0 413. 

7 :; 1.2 £55 305 11. 1 3.8 
S5.t);;.;) 18.9 1.9 284. 

7 '1 .6 f.41 223 11. 1 2.8 
'0 C)l)t 11.8 1. l 20,. 

s.e . 3 637 169 9.1 1 . ' 65.0t•(· £.0 .9 157. 
4. 1;. .3 E-40 117 5.3 Z.-4 

70 .OtH< 2 0 .? 128. 
! . 3 .J 445 74 2.9 4.7 

75. t'~H' . 7 .3 99. 
- 4 .2 254 40 -t . 4 5.4 

S<.'.<HO 1 . 1 . 1 50. 
-.0 . 1 172 23 -.1 3.5 

S5. !:<t•!) 1. 1 0 22 
s .0 lQQ 14 4.$ 1 . 3 

9 0 t\ t•~'· .6 . 0 3 . 
.€- -. C• 29 (t 21 . s -4. 1 

94 4St< 0.0 0. (• 0. 



TABLE 7. SHEAR ANO ftO .. ENT OIAGRA"S : HELIOS TENSION STRUCTURE -- WITH WALL 
WIN~ OIRECTIOH 140 COHFIGURATIOH 8 REFERENCE PRESSURE 17 o PSF GUST F~CTOF 2.25 

X -·C OOROI HATE Z-FORCE Y-FORCE Z-AREA Y-·ARER Z-PF.ESS Y-PRES;; Z-SHEAR Y- SHEAF. X-ftOftEHT 

FEET KIPS KIPS Slil FT SQ FT PSF PSF KIPS KIPS FT-K IPS 

0. OIH• 
-4.8 2(t.8 2~13. 

-2.4 . 1 87 10 -27.2 12.4 
~. !):(•(• 

-2.4 20.7 2396 

-5.4 .4 27(1 29 -20 '1 12.5 
1 (< (<l)t< 

3.0 20.4 2209. 

-11.0 .9 €.28 51 -·17. 5 17.2 
1~LO;;.o 

14.0 19.5 192 s' 
-10.1 1.4 663 87 -15.3 1i .3 

2(< .OIH< 24.1 18. 1 1605. 

-7.8 1.9 647 128 -12.0 15.2 
2 5 . !)(ot'< 

31.9 16 1 1282. 

-4.9 2.7 645 177 -7.5 15.5 
30. 0(•() 3£.8 13.4 972. 

-2 1 3.5 651 230 -·3. 3 15.1 
35.01.~(· 

38.9 9.9 720. 

.7 4.4 663 325 1 . 1 13.5 N 

41) .017(• 38.2 ~-~ ~39. \N 

3.3 2.5 651 369 5.1 '·' \N 

45 OH 34.9 3.0 352. 

5.9 1.2 662 367 $.9 3.3 
50 .<H•<: 28.9 1. 7 213. 

7.5 . 7 655 305 11.5 2.2 
55. (,\(•(> 

21.4 1.1 126. 
7.5 .3 641 223 11.' 1 . 4 

60.0(10 13.9 . 7 72 . 

i.~ . 1 637 U9 9.7 .8 
65.0(tt) 7.8 ' 40. 

4.5 . 1 640 117 7.1 1 . 1 
70. t)t;.t• 

3.2 . 5 26 . 
1.7 .2 445 74 3., 3.1 

75.0(•(• 1.5 .2 17. 
-.(1 .2 2~4 4(1 - ,(< 3.9 

90.01)!< 1.5 . 1 -15. 
.2 . 1 172 23 1 . 1 2.7 

S5. (l~·;";. 1.3 .0 -24. 

.li • (t 10(• 14 i.2 1 . 3 
9 o o ,~., . 7 .0 -18 . 

.( -.0 2' ¢ 23.8 -2.7 
94 .Hit--

0.0 0.0 0. 



TA8LE 1. SHEAR AMP ftOftEHT OlAGRAftS : HELlOS TEHSIOH STRUCTURE -- VITH ~ALL 
WIND ~IR£CTICN 15~ COHF'!GURATIOH B REFEREHCE ~RESSU'E 17 ~ PSF GUST FACTOR 2.25 

X-C OORIH NATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PRESS \'-PRESS Z-SHEHR Y- SHEAR X-"O"'EHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 
-10.2 14.9 1931 

-2.? . 1 97 1~ -31.3 12.9 
5 lH•f' 

-7. 5 14 7 1846. 

-5.b .3 274.' 29 -21).8 11 5 
1 (t . (;: <:•C< -t.e 14 4 1692 

-11 . 7 .7 629 51 -18 ·' 14.7 
15. (/(•( 9 a 13 7 1-441 . 

-11 . 3 1. 2 bbl 87 -17.1 13 8 
2. (< . c. i'•f: 21.2 1 z. 4 1171. 

-9.9 l.ti £47 128 -13. a 12.3 
25. (<It(< 

30.1 1Ct.9 914 

-5.3 2.2 645 1?7 -8.2 12.3 
JC: .C<IH 

35.4 8.7 67!5. 

-2.4 2.? £51 230 -3.1 11 . 7 
35 ,1;.1;•(· 

37. a 
' (t 

485. 

1 . Q 3.3 £63 325 1.5 to.o N 
41) (<(•!;• 

lf..S 2. 7 356 

4.1 1.4 £51 3£9 £.3 3.7 
\.N 

4!5 (<t;•(< 
32.7 1.4 218 

.J:' 

5.~ .4 U·2 36? 8.9 1 . !) 

5 C• . 0 <IQ 
26.8 1.0 121. 

£.5 .3 £55 305 10.0 .9 
55. Q\•(< 

20.3 . ? 71 . 

b.b .2 641 223 10.3 .8 
~(< .C:d)(): 

13.7 . 5 43 . 

5.S . 1 £37 U9 9. 1 .5 
1&5. ¢<)(.' 

7.9 .4 25. 

4 s . 1 fi4(1 117 7.5 ~ 
.l 

71). (tf;r(< 
3.1 .4 15. 

2.4 " 445 74 5.3 2.2 
~ .:. 

7!5.()(;•«:. . 7 .2 -3 

4 . 1 254 40 1 . ' 3 1 
eo oc:•o 3 . 1 -3!5. 

. 1 . 1?2 23 .5 2.5 
• L 

e '5. <:·<~('· .2 . 0 -45 . 
.i .0 1 (I (t 14 1.4 1 . ' 

~ C• I; f.•'' 
. (t -26. .. 

. 1 -.o 29 (I J.J -4.5 
~4. 48(: 0.0 0 (t Q. 



TABLE?. SHEAR AHD MGMEHT DIAGRAMS : HELlOS TEHSIOK STRUCTURE -- WITH WALl 
WINO OI~ECTION 160 CONFIGURATION B REFERENCE PRESSURE lr.O PSF GUST FACTOR 2.25 

X-·COOROIHATE Z-FORCE Y-FORCE Z-AREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR 'f- SHEAR. X-1'1011EHT 
FEET !(IPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0. OC•C< -10.5 9.6 1270 
-2.9 . 1 87 10 -33. 1 7.7 

'5 . t•(•() -7.6 9.£ 122 7. 
-5.4 .2 27Ct 29 -20.2 ' 9 

tO .OtH!< -2.2 9 4 1130. 
-11.3 .5 628 51 -18.0 1Ct.5 

15. tH)(! 9. 1 8.8 95£. 
-11 . 1 .9 663 87 -16.8 9.8 

20 .OtH' 20.3 8.0 76 7. 
-8.8 1.1 647 128 -13 ' 8.4 

25. (H)t-: 29. 1 6.9 590. 
-4.7 1.5 645 177 -7.3 8.2 

30. ()t;.;) :n. s 5.4 428. 
-2.0 1. 8 651 230 -3.0 7.9 

3'5 .tHH.\ 35.7 3.6 298. 
l. 7 2.2 U3 325 2.5 6.9 N 

40.0v!): 34. 1 1.4 212. \.Ill 

4.2 .9 651 369 6.5 2 .... V1 

45. t-t•O 29.8 .5 103 
5.5 . 1 U2 367 8.2 .3 

50.0!)(< 24.4 4 31. 
5.7 . 0 655 305 8.7 . 1 

55. o<·<> 18.7 .4 8. 
5.8 . 0 641 223 9.1 .0 

liO.U.OC> 12.9 . 4 1. 
5.2 .0 f.37 U.9 8.2 .1) 

'5. 00~ 7.7 . 4 -4 . 
4.4 .0 f.40 117 '·' .3 

70.0(1;} 3.2 .3 -8. 
2.3 . 1 445 74 ,,2 1 . 7 

7 5 . ()!.'1() . 9 .2 -27 . 
.4 . 1 254 4¢ l.i 2.8 

SC<. Ot:•C< .5 . 1 -60 . 
1 .1 172 23 .7 2.5 

£5.~~)( .4 0 _,,, 
" • (< 10(• 14 2.2 1 . 8 .... 

~O.Oti!~ . 1 -.0 -38. 
. 1 -.0 2' (t s.o -3.0 

;;t4. 4St< 0.0 0.0 0. 



TABLE 1. SHEAR AHD MOMENT DIAGRAMS HELlOS TENSION STRUCTURE -- WITH WALL 
WIND DIRECTION 110 COHFIGURATIOH B REFEREHCE PRESSURE 17 o PSF GUST FACTOR 2.2, 

X-·COORDIHATE Z-FORCE Y-FORCE Z-AREA 'f-HRE~ Z-PRESS Y-PRESS Z-SHEAF. V-SHEAR X-fiOfiEHT 
FEET KIPS KIPS SQ fT SQ fT PSf PSF KIPS KIPS FT-KIPS 

0. OC:·f' -12.1 4.9 604. 
-2~5 .Q 87 10 -28.7 3 2 

5 . t' '.4(: -~.6 4.9 580. 
-5. 1 . 1 21'0 29 -18.9 2.8 

t t•. our- -4.5 4.8 540. 
~·11 . 4 .2 628 51 - te. 2 4.2 

15 t'tt)(:: 6.9 
4 ' 

478. 
-11 . :~ .4 f.63 87 -17. 1 4 1 

39,8. 2 ,, .l't:t 1S 3 4.2 
-9.0 .5 647 128 -13.9 4 Q 

2 5. Co t•r· 27 3 3 7 316. 
-4 7 .e 645 177 ··7 '3 4 3 

.J t~ . \) t'•("· 3 2 (,\ 3 (t 238. 
-1 . ~ .9 651 230 -·2 3 

3 ' 35. (q~(· 33 4 2 1 172. 
2.3 1 . 1 663 325 3.5 3.5 

"' 4!). th•t 31.1 . 9 125 . \.N 4., .li, f.51 3€.9 7 1 1 . i 0"1 
45. t:·(•( 26.5 . 3 57 . 

5.2 . 1 6i2 l£.7 7.9 .4 
5 (.\ !)(•(- 21.2 . 2 13 . 

4.~ -. (,t 655 3£>5 1.5 -.0 
55. ;:q)(• 1b. 3 .2 -2. 

4.9 -.1 641 223 7.6 -.3 
bQ .!H•t 11.4 . 3 -s . 

4 3 -.0 637 H9 6.8 -.2 
i05. (.1{:.(' 7. 1 3 -11 . 

3.9 .Q f.4Q 117 6.0 1 
.. t' . t, ;;•;:, 3 2 . 3 -13 . 

2.2 . 1 445 74 5.0 l . ' 1'5 .Q!H'< 1.0 .2 -26. 
4 . 1 254 4 (• 1 . 5 2.S ac•. t,;);j . 6 . 1 -!55 . 

. 1 . 1 172 23 .5 2.!5 
S5. Q;;;; .5 . 0 -63 . 

.~ . ,. 100 14 2.& 2.1 
9!). Q(•{) . 3 - (I -35 . 

3 -. ~· 2' ¢ 9.4 -2.1 
'0,14 4l3·~· Q. ;:· 0 (t (t 



TABLE 7. SHEAR AHD "O"EHT DIAGRAftS l HELIOS TEHSIOH STRUCTURE -- WITH WALL 
WINO OIRECTIO~ 180 COHF I GUIUt T ION B REFERENCE PRESSURE 1?. ~\ P SF' GUST FACTO~ 2.25 

X-COOR£1INATE Z-FORCE Y-FORCE Z-ARER Y-AREft Z-PRESS ''-PRESS Z-·SHEHR Y-SHEAR X-,.OMENT 
FEET KIPS KIPS SQ fT SQ FT PSF PSf KIPS KIPS FT-KIPS 

0. C•QO -11.4 Q.O 0. 
-2.2 0.0 87 1(1 -25.0 (.\ . t.) 

5 .Ql;.f< -9.2 0.0 Q. 
-4.9 0.0 27(1 29 -18.0 C<.O 

1C• .OIH) -4.3 Q.O 0. 
-11.5 0.0 628 51 -18 3 0.0 

15. ~)l;t('! 7. 1 0.0 0. 
-11 . 4 0.0 6£3 87 -17.3 0 . (.\ 

2Q. Q«;.f,.l 113.' ¢.0 0. 
-9.1 0.0 647 128 -14.0 0.0 

25.01)(< 27.7 o.c;. 1), 
-4.6 0.(1 645 177 -7.1 0.(1 

J 0. C)(t(} 32.2 0.0 Q. 
-1 . 3 I), I) £51 230 -·2. 0 0.0 

35. Of.•(• :u.s c;..o Q. 
2.7 0.0 f.£3 32!5 4.0 0.0 N 

40. 00(• 30.CJ 0.0 0. \H 
4.8 0.0 651 3£9 7.4 0.0 " 45 Ql;•(; 26 Q 0.0 0. 
!5.1 0.0 ,,2 3£7 1.1 0.0 

50.0(1(.) 20.CJ 0.0 Q. 
4.£ 0.0 £55 30!5 7.0 0.0 

5~. (<c;•«;• 16.3 Q.Q 0. 
4.7 0.0 £41 223 7.3 0.0 

iO.OQO ll.t; 0.0 0. 
4.3 0.0 £37 169 6.7 0.0 

i5.(•1/(< 7.4 Q 0 0. 
3.9 0.0 £4(1 117 6.1 0.0 

70. 9(•1) 3 '5 Q.O 0. 
2.4 0.0 44!5 74 5.5 0.0 

75. O<:rf.• 1.0 0.0 0. 

·' 0.0 254 40 2.4 0.0 
80 .0(•(' .4 O.Q Q . 

. 1 0.0 172 23 .. .: 0.0 
e 5 . <H•\• .3 c>.O 0. 

.2 0.0 10(1 14 1 . 7 1,'1. 0 
90 (.H;t(; . 1 0.0 0. 

. l 0.0 29 (I 5.0 0 0 
94. 4f.if.• O.Q O.Q 0. 



TABLE 7. SHEAR AHD M~MEHT DIAG~A"S l HEllOS TENSION STRUCTURE -- WITH YALL 
WIHO DIRECTION 190 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COCPOIHATE Z-FORCE Y -FORCE Z-ftREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X-,.OttEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF kiPS KIPS FT -KIPS 

0. 0(•0 -12.1 -4.9 -£04. 
-2.5 -.0 87 10 -28.7 -3.2 

5 (1(10 -9.6 -4,, -580. 
-5.1 -.1 270 '' -18.' -2.8 

10.0 (•0 -4 5 -4.8 -540. 
-11 . 4 -.2 f.28 51 -18.2 -4.2 

15.000 '·' -4.£ -478. 
-11.3 -.4 663 87 -17.1 -4.1 

;o. oc·c- 18.3 -4.2 -398. 
-9.0 -.5 647 128 -13.' -4.0 

25. 0(•0 27.3 -3.7 -316. 
-4.7 -.8 645 177 -7.3 -4.3 

30.000 32.0 -3.0 -238. 
-1.5 

__ , 
651 230 -2.3 -3.9 

35.000 33.4 -2 1 -172. 
2.3 -1.1 ii3 325 3.5 -3.5 N 40.000 31.1 -.9 -125. ""' 4.6 -.6 651 36, 7.1 -1.6 00 

45.0(<0 26.5 -.3 -57. 
5.2 -.1 uz 3i7 7.9 -.4 

50 .OH• 21.2 -.2 -13. 
4.9 .0 655 305 7.5 .0 

55.000 16.3 -.2 2. 
4.9 .1 641 223 7.6 .3 

60.0(1C: 11.4 -.3 8. 
4.3 .0 637 u' i.e .2 

'5 (t(l\) 7.1 -.3 1 1 . 
3.9 -.0 640 117 i.O -. 1 

70 000 3.2 -.3 13. 
2.2 -. 1 445 74 5.0 -1.5 

75. 01.'<0 1.0 -.2 2i. 
.4 -. 1 254 40 1. 5 -2.5 

ao.ooo ·' -. 1 55. 
. 1 -. 1 172 23 .5 -2.5 

85. ~(,'0 .5 -.0 63. 
.3 -.0 100 14 2.6 -2.1 

'I) ~(.~() . 3 .0 35 . 
.3 . 0 2' 0 9.4 2.1 

9<4.<480 0.0 0.0 0. 



TABLE 7. SHERR AND ftOftENT DIAGRAftS : HELIOS TENSION STRUCTURE -- WITH WRLl 
VIHD DIRECTION 200 COHF I GURATIOH B REFERENCE PRESSURE 17.~ PSF GUST FACTOR 2.25 

X-COORDlHRT£ Z-FORCE Y-FORC£ Z-AREA Y-ARER Z-PRESS Y·PR£SS Z-SHEAR Y-SHEAR X-I'IOI'IEHT 

FEET KIPS KIPS SQ FT SQ f'T PSF' PSF' ICfPS KIPS f'T-KIPS 

0.000 -to.s _,,, -1270. 
-2.9 -. 1 87 10 -33.1 -7.7 

5.000 -7.6 -9.6 -1227. 
-5.4 -.2 27(1 29 -20.2 -6.9 

10.000 -2.2 -9.4 -1130. 
-11.3 -.s i28 51 -18.0 -10.5 

15.000 '. t -8.8 
_,,,, 

-t 1. t -.9 ii3 87 -u.s -9.8 
20.000 20.3 -8.0 -767. 

-8.8 -1.1 i47 128 -13 ·' -8.4 
25.000 29.1 _, 9 -:no. 

-4.7 -1.5 645 177 -7.3 -8.2 
30.000 33.8 -5.4 -428. 

-2.0 -1.8 i51 230 -3.0 -7.9 
35.000 35.7 -3.6 -298. 

1.7 .. 2.2 iiJ 325 2.5 -6.9 N 

40.000 34. 1 -1.4 -212. \.Ill 

4.2 -.9 651 369 '·' -2.4 (.C) 

45.000 29.8 -.5 •103. 
5.5 -. 1 ii2 367 8.2 -.3 

SO.O(tO 24.4 •.4 -31. 

5.7 -.0 iSS 305 8.7 -. 1 
55.000 18.7 -.4 -8. 

5.8 -.0 i41 223 9.1 -.0 
60.000 12.9 -.4 -t. 

5.2 -.o i37 169 8.2 -.0 
65.000 7.7 -.4 4. 

4.4 -.0 640 117 '·' -.3 
70.0(10 3.2 -.3 8. 

2.3 -.1 445 74 5.2 -1 . 1 
75.0(10 . ' -.2 27 . 

.4 -.1 254 40 l.i -z.e 
80.000 . s -. 1 60. 

.1 -.1 172 23 .7 -2., 
85.000 .4 - 0 ''· .2 -.o 100 14 2.~ - 1. 8 
90.0(tO . 1 .0 38. 

. 1 .o 2' 0 ~.0 3.0 
94.48¢ 0.0 0.0 o. 



TABLE 7. SHEAR AND MOMENT DIACRAMS HELlOS TENSION STRUCTURE -- WITH WALL 
WIND DIRECTION 210 CONFIGURATION B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

X-COORDINATE Z-FORCE Y-FORCE Z-AREA Y-AREft Z-PRESS Y-PRESS Z-SNERR Y-SHEAR X-"ONEHT 
FEET IC IPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS f"T-KIPS 

0.000 -10.2 -14., -1931. 
-2.7 -. 1 87 10 -31 . 3 -12.9 

5.000 -7.5 -14.7 -1846. 
-5.£ -.3 270 2' -20.8 -1 1 . 5 

10.000 -1.8 -14.4 -1U2. 
-11. 7 -.7 628 !51 -18.6 -14.7 

15.000 9.8 -13. 7 -1441 . 
-11.3 -1.2 66J 87 -17.1 -13.8 

20.000 21.2 -12.4 -1171. 
-8.9 -1.£ £47 128 -13.8 -12.3 

25.000 30.1 -10.9 -914. 
-5.3 -2.2 645 177 -8.2 -12.3 

30. 01)0 35.4 -8.7 -675. 
-2.4 -2.7 651 230 -3. i' -11 . 7 

3~.000 37.8 -£.0 -485. 
1. 0 -3.3 663 32~ 1 . 5 -lQ .0 

N 40.000 36.8 -2.7 -356. -'=" 4.1 -1.4 6:51 369 6.3 -3.7 0 
45.000 32:7 - t. 4 -218. 

5.9 -.4 662 367 8.9 - 1 . 0 
50.000 26.8 -1.0 -121. 

6.5 -.3 655 30~ 10.0 -.9 
:15.000 20.3 -.7 -71. ,_, -.2 641 223 10.3 -.8 
,0.000 13.7 -.5 -43. 

5.8 -.1 637 169 9.1 -.5 
,5.000 7.9 -.4 -25. 

4.8 -. 1 640 117 7.5 - . 7 
70.000 3.1 -.4 -15. 

2.4 -.2 445 74 5.3 -2.2 
75.000 .7 -.2 3. 

.4 -.1 254 40 1 . ' -3.1 
80.0(10 .3 -. 1 35. 

. 1 -. 1 172 23 .5 -2.:5 
8:1.000 .2 -.0 45. 

.1 -.0 100 14 1 . 4 -1 . ' 90 .0(10 . 1 -.0 26. 

. 1 .0 29 0 3.3 4.:5 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AHO ftOftEHT OIA&RAftS : HELlOS TENSION STRUCTURE -- WITH WALL 
WINO DIRECTION 220 CONF I GURR TJON 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORI>IHATE Z-FORCE Y-FORCE Z-AREA Y-ARER Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X·ftOftEHT 
FEET KIPS KIPS SCI FT Sl FT PSF PSF KIPS 1CIPS FT-K IPS 

0.000 -4.8 -20.8 -2513. 
-2.4 -. 1 87 10 -27.2 -12.4 

5.000 -2.4 -20.7 -2396. 
-5.4 -.4 270 29 -20.1 -12 ·' 

10.000 3.0 -20.4 -2207. 
-11.0 -.9 628 51 -17.5 -17.2 

15.000 14.0 -19.5 -1928. 
-10.1 -1.4 663 87 -15.3 -16.3 

20.000 24. 1 -18. 1 -1605. 
-7.8 -1.9 647 128 -12.0 -15.2 

25.000 31.7 -16.1 -1282. 
-4.9 -2.7 645 177 -7.5 -15.5 

30.000 36.8 -13.4 -972. 
-2.1 -3.5 651 230 -3.3 -15.1 

35.000 38.9 _, 9 -720. 
.7 -4.4 663 325 1 . t -13.5 ......, 

40.000 38.2 -s.5 -539. .c::-
3.3 -2.5 651 369 5.1 -i.9 ..... 

45.000 34.9 -3 0 -352. 
5.9 -1.2 662 367 8.9 -3.3 

50.000 28.9 -1.7 -213. 
7.5 -.7 i55 305 11.5 -2.2 

ss.ooo 21.4 -t.l -126. 
7.5 -.3 641 223 tt.i -1.4 

60.000 13.9 -.7 -72. 
i.2 -.1 637 1i9 9.7 -.8 

65.000 7.8 -.6 -40. 
4.5 -. 1 640 117 7.1 - t. 1 

70.000 3.2 -.5 -Zi. 

1.7 -.2 445 74 3.9 -3.1 
75.000 t.S -.2 -17. 

-.0 -.2 254 40 -.0 -3.9 
80.000 1.5 -.1 15. 

.2 -.1 172 23 1.1 -2.7 
85.000 1.3 -.0 24. 

.6 -.0 100 14 i.2 -1.3 
90.000 . 7 -.0 18 . 

.7 .0 29 0 23.8 2.7 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AND NGNEMT DIAGRAMS I HEllOS TENSION STRUCTURE -- VITH VALL 
VIMD DIRECTIOK 230 COIFIGURATIOH 8 REFEREICE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COIIIHHATE Z-FORCE Y-FORCE Z-AIEA Y-AREA Z-PRESS Y-PR£SS Z-SHEAit Y·SHEAR X-IIOIIEIIT 

FEET KIPS ICJPS SQ F'T Sl FT PSF PSF' K t•s ICIPS FT-ICIPS 

0.000 
-3.4 -2£.£ -3041. 

-2.1 -. 1 87 10 -23.6 -12.6 
5.000 

-1.3 -2£.4 -2921. 

-4.8 -.4 270 29 -17 ·' 
-14.7 

10.000 
3.4 -2£.0 -2714. 

-9.3 -1.0 £28 51 -14.7 -20.0 
15.000 

12.7 -25.0 -2394. 

-8.3 -1.5 £63 87 -12.5 -17.0 
20.000 

21.0 -23.5 -2039. 

-£.2 -2.1 £47 128 
_,_, -1£.3 

25.000 
27.2 -21 '4 -1£88. 

-4.2 -3.0 £45 177 -£.5 -1£.8 
30.000 

31.4 -18.4 -1355. 

-1.8 -3.9 £51 230 -2.7 -U.9 
35.000 

33.1 -14.£ -1071. 

.3 -5.2 £63 325 .4 -16.1 "-> 
40.000 

32.9 -9.3 -851. .c-
1.8 -4.0 £51 lit 2.7 -10.7 N 

45.000 
31.1 -5.4 -£08. 

4.9 -2.3 ,62 3£7 7.4 -i 3 
50.000 

2,.2 -3.0 -413. 

7.3 -1.2 iSS 305 1l. t -3.8 
55.000 

18.9 -1.9 -284. 

7.1 -.6 £41 223 11.1 -2.8 
60.04)0 

U.8 -1.3 -20£. 

5.8 -.3 637 tit 9.1 -1.9 

'' .c>c>O 
6.0 -.9 -157. 

4.0 -.3 £40 ll7 6.3 -2.4 
70.000 

2.0 -.7 -128. 

1.3 -.3 445 74 2.9 -4.7 
75.000 

. 7 -.3 -99. 

-.4 -.2 254 40 -1.4 -5.4 
80.000 

t.t -.1 -so. 
-.0 -. 1 172 23 -.1 -3.5 

85.000 
1. 1 -.o -22. 

.5 -.0 100 14 4.8 -1.3 
90.000 ·' -.0 -3. 

·' . 0 29 0 21.8 4.1 
94.480 

0.0 O.C) C). 



TABLE 7. SHEAR AHD "O"ENT DIAGRA"S : HELlOS TENSION STRUCTURE -- WITH WALL 
~tHO DIRECTION 240 COHFltURRTIOH B REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.2~ 

X-C OORDI HATE Z-FOICE Y-FORCE Z-ARE~ Y-ARER Z-PIESS Y-PRESS Z-SHEAR Y-SHEAR X-ftOftEHT 

FEET KIPS KIPS sa rr sa FT PSF PSF KIPS KIPS FT-KIPS 

0.000 -10.1 -33.8 -4020. 

-2.2 -. 1 87 10 -2,.8 -11. 1 
5.000 -7.8 -33.7 -3888. 

-4.8 -.5 270 29 -17.7 -16.9 
10.000 -3.0 -33.2 -3646. 

-'. 1 -1.2 628 51 -14.' -23.2 
15.000 '. 1 -32.0 -3236. 

-7.6 -1.7 6i3 87 -11 .5 -19.6 
20.000 13.7 -30.3 -2805. 

-5.6 -Z.!J 647 l28 -8.6 -19.1 
25.000 

... 19.3 -27.9 -2389. 

-4.0 -3.3 645 177 -6.1 -18.8 
30.000 23.2 -24.6 -1996. 

-1.3 -4.4 651 230 -2.0 -19.0 
35.000 24.5 -20.2 -1652. 

-.0 -6.0 663 325 -.0 -18.5 N 

40.000 24.5 -14.2 -1379. .I:' 

.5 -5.4 651 369 .8 -14.6 \H 

45.000 24.0 
-· 8 

-1085. 

3.8 -3.5 662 367 5.7 -9.6 
50.000 20.2 -5.2 -833. 

6.7 -1.8 655 305 10.2 -5.9 
55.000 13.5 -3.4 -639. 

6.4 -1.1 641 223 9.9 -5 .t 
60.000 7.2 -2.3 -500. 

4.9 -.7 637 169 7.6 -4.2 
65.000 2.3 -1.6 -389. 

2.8 -.6 640 117 4.4 -5.0 
70.000 -.5 -1.0 -299. 

.3 -.6 445 74 .7 -7.7 
7!S.OOO -.a -.5 -220. 

-.a -.3 254 40 -3.1 -7.7 
80.000 -.1 -.1 -139. 

-.4 -. 1 172 23 -2.6 -4.8 
85.000 .4 -.0 -82. 

.0 -.0 100 14 .5 -2.0 
90.000 . 3 -.o -29. 

.3 .0 29 0 11.4 8.9 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AHO MOMENT DIAGRAMS ; HEllOS TENSION STRUCTURE -- WITH VALL 
liMO OIRECTIOH 250 CONfiGUIATIOH 8 REFEIEICE PRESSURE 17.0 PSF GUST FACTOR 2.2S 

X-COOROI HATE Z-FOICE Y-FOICE Z-AREA Y-AREA Z-PRESS Y-PRESS Z-SHEAR Y- SHEAR X-NONEHT 

FEET kiPS kiPS SQ F'T SO F'T PSF' PSF' kiPS kiPS FT-IC IPS 

0.000 -2.7 -36.8 -4073. 

-1.6 -. 1 87 10 -18.5 -10.0 
5.000 -1.1 -36.7 -3965. 

-3.3 -.4 270 29 -12.3 -14.4 
10.000 2.2 -36.3 -3766. 

-6. 1 -1.0 628 51 -9.7 -19.0 
15.000 8.3 -35.3 -3391. 

-4.5 -l.S 663 87 -6.8 -U.8 
20.000 12.8 -33.8 -3001. 

-2.8 -2.2 647 128 -4.4 -16.9 
25.000 15.6 -31.7 -2628. 

-2.0 -3.1 645 177 -3.1 -17.5 
30.01>0 1'7.7 -28.£ -2272. 

.2 -4.3 651 230 .3 -18.5 
35.000 17.4 -24.3 -1946. 

.1 -6.0 663 325 1. 0 -18.6 N 

••. 000 16.8 -18.3 -1£73. .1:: 

-.5 -6.2 651 369 -.8 -16.9 .1:: 

45.000 17.3 -12.0 -1370. 

2.3 -4.6 662 36'7 3.5 -12.7 
so. 000 15.0 -7.4 -1095. 

5.4 -2.7 655 305 8.2 -8.8 
55.000 

9.6 -4.7 -867. 

5.0 -1.6 641 223 7.8 -7.3 
60.000 

4.6 -3. I -690. 

3.8 -1.0 637 169 5.9 -5.9 
65.000 

. 8 -2. 1 -543 . 

2.1 -.8 640 117 3.3 -6.9 
70.000 -1.3 -1.3 -411. 

-.1 -.7 445 74 -.2 -9.8 
75.000 -1.2 -.6 -291. 

-1.0 -.4 254 40 -3.9 -9.6 
80.000 -.2 -.2 -183. 

-.6 -. 1 172 23 -3.5 -6.1 
85.00~ 

.4 -.0 -105. 

.0 -.0 100 14 .3 -2.8 
90.000 

. 4 -.0 -37. 

.4 .0 29 0 13.5 11.6 
94.480 

0.0 0.0 0. 



TABLE?. SHEAR AND MOMENT DIAGRAMS ; HELlOS TEHSIOH STRUCTURE -- WITH WALL 
UIHD DIRECTION 2'0 COHF I GURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2, 

X-COORDINATE Z-FORCE Y-FORCE Z•ARER Y-AREA Z-PRESS Y·PRESS Z-SHEAR Y-SHEAR X-ftOftEHT 
FEET KIPS KIPS SQ FT SQ FT FSF PSF KIPS KIPS FT-KIPS 

0.000 14.0 -36.4 -3987. 

-1.5 -. 1 87 10 -17.1 -8.9 
5.000 15.5 -36.3 -3 .. 56. 

-1.8 -.4 270 29 -6.5 -13.3 
10.000 17.3 -35.9 -3672. 

-1.8 -.7 628 :n -2.8 -14.1 
15.000 19.0 -35.2 -3367. 

-.2 -1.1 663 87 -.3 -12.4 
20.000 19.2 -34.1 -3065. 

.9 -1.7 647 128 1.3 -13.4 
25.000 18.4 -32.4 -2774. 

1.0 -2.4 645 177 1.5 -13 .s 
30.000 17.4 -30.0 -2496. 

2.6 -3.5 6Sl 230 4.0 -15.3 
3!1.000 14.8 -26.5 -2224. 

2.1 -5.3 663 325 3. 1 -U.3 N 

40.000 12.7 -21.2 -1983. .1::' 

-.7 -6.2 651 369 -1.1 -16.8 U1 

45.000 13.4 -1!1.0 -1688. 
1.3 -5.2 662 367 2.0 -14.3 

50.000 12.1 -9.7 -1417. 

4.2 -3.4 655 305 6.3 -11 . 1 
!15.000 8.0 -6.3 -1187. 

4.2 -2.1 641 223 6.5 -9.2 
60.000 3.8 -4.3 -990. 

3.3 -1.3 637 169 5.2 -7.9 
6!1.000 .5 -2.9 -809. 

2.1 -1.1 640 117 3.3 -9.3 
70.000 -1.7 -1.8 -628. 

. 1 -1.0 445 74 . 1 -13.4 
75.000 -1.7 -.9 -441. 

-.9 -.6 254 40 -3.7 -14.3 
80.000 -.8 -.3 -277. 

-.8 -.2 172 23 -4.6 -9.2 
85.000 -.0 -.1 -152. 

-.2 -.1 100 14 -2.3 -4.6 
90.000 . 2 -.0 -52 . 

.2 .0 29 0 7.6 13.9 
94.480 0.0 0.0 0. 



TAIL£ 7. SHEAR AH~ ftOftEMT ~IAGIAftS t HELlOS TEHSIOH STRUCTURE -- liTH IALL 
liND DIRECTION 270 COHFIGURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDINATE Z-FORCE Y-FORCE Z-AREfl Y-AREA Z-PitESS '!'-PRESS Z-SHEAR '!'-SHEAR X-ftOMEHT 

FEET IClPS ICJPS SQ FT Sl FT PSF PSF KIPS ICIPS FT-II:IPS 

0.000 19. 1 -34.1 -1743. 
-.9 -.0 87 10 -10.7 -4.5 

5.000 40.1 -34.0 -3609. 
. t -.3 270 29 .2 -10.2 

10.000 40.0 -33.7 -3453. 
2.1 -.5 628 51 3.3 -to., 

15.000 38.0 -33.2 -3222. 
3.4 -.7 ,,3 87 s·. t -7.5 

20.000 14., -32.6 -lOU. 
3.9 -t.t '"7 128 ,,1 -8.8 

25.000 10.6 -31.4 -2820. 
4.0 -1.7 , .. , 177 6.2 -9.5 

30.000 26.6 -29.7 -2641. 
5.2 -2.6 ,,1 230 8.0 -tt.t 

35.000 21.4 -27.2 -2449. 

"·' -4.0 ,,3 325 '·' -12.2 N 

40.000 
1,,, -23.2 -2253. .I:" 

.2 -5.7 '51 3,9 .3 -15.3 ~ 

45.000 16.6 -17.5 -1912. 
1.1 -5.:5 ''2 3,7 1.7 -15.1 

50.000 15.5 -12.0 -1709. 
3.5 -4.1 ''' 305 5.3 -13.3 

55.000 12.0 -8.0 -1472. 
4.3 -2., ,41 223 '·' -11.5 

,0.000 7.8 -5.4 -1239. 
4.0 -1.8 ,37 ,,9 ,.3 -to., 

,5.000 3.8 -3.6 -1002. 

3.3 -1.5 ,40 117 5.2 -12.7 
70.000 .5 -2.1 -749. 

t.O -1.2 445 74 2.3 -1,.4 
75.000 

-., -.9 -494. 

-.5 -., 254 40 -2.1 -15.9 
80.000 -.o -.2 -297. 

-.5 -.2 172 23 -2.8 .. 8.8 
85.000 

.4 -.0 .. 152. 

.0 -.0 100 14 .2 -2.8 
90.000 

. 4 -.0 -52 . 
.4 . 0 29 0 14.8 10.0 

94.480 0.0 0.0 0. 



TABLE 1. SHEAR AND MOMENT DIAGRAMS : HEllOS TENSION STRUCTURE -- VITM VALL 
UIHO DIRECTION 280 COHfiCURATtOH B REfERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2S 

X-COORDINATE Z-FORCE Y -FORCE Z-AREA Y-ARER Z-PtESS Y-PRESS Z-SHEAR Y- SHEAR X-MOMENT 
FEET KIPS KIPS Sl FT sa rr PSf PSF KIPS KIPS FT-K!PS 

0.000 75. 1 -32.2 -3112. 
-.2 . l 87 10 -2.4 7.4 

5.000 75.3 -32.3 -3007. 
1.5 .0 270 29 '·' .s 

10.000 73.7 -32.3 -2937. 
s.o -.1 628 51 7.9 -2.6 

15.000 68.7 -32.1 -2869. 
6.3 -.2 663 87 9.5 -2.5 

20.000 62.4 -31.9 -2802. 
7.1 -.5 647 128 11.0 -4.2 

25.000 55.3 -31. 4 -273,. 
7.7 -1.0 645 177 11.9 -5.4 

30.000 47., -30.4 -2669. 
9.1 -1.8 651 230 14.0 -7.' 

35.000 38.5 -28.7 -2557. 
8.7 -3.0 6C3 325 13.2 -9.4 N 

40.000 29.8 -25.6 -2394. .1::' 
3.1 ·5.6 651 3,9 4.8 -15.3 

......., 

45.000 2C.f -20.0 -2132. 
3.0 -C.2 6C2 367 4.5 -1,.8 

50.000 23.7 -13.8 -1876. 
4.5 -4.7 655 305 C.8 -15.5 

55.000 19.2 -9. 1 -1C28. 
5.3 -3.0 641 223 8.3 -13.4 

,0.000 13.9 _,.1 -1364. 
5.4 -2.1 637 169 8.5 -12.7 

65.000 8.5 -4.0 -1085. 
5.1 -1.8 640 117 8.0 -15.2 

70.000 3.3 -2.2 -781. 
2.4 -1.4 445 74 s.s -18.3 

75.000 . 9 -.8 -48,. 
.2 -.1 254 40 .9 •16.8 

80.000 . 7 -.2 -275. 
-.o -.2 172 23 -.2 -7.1 

85.000 . 7 .0 -132 . 
.2 .0 100 14 2.1 .8 

90.000 . 5 -.0 -45 . 
.s .0 29 0 U.7 1.9 

94.480 0.0 o.o 0. 



TABLE 7. SHEAR AHO ROREHT DIACIARS s HELlOS TENSION STRUCTURE -- liTH VALL 
UIHD DIRECTION 290 COHFIGUI*TIOH 8 REFEREICE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COORDJ HATE Z-FORCE '1'-FORCE Z-AREa '1'-AREA Z-PRESS '1'-PRESS Z-SHEAI '1'- SHEAR X-"O"ENT FEET ICIPS ICIPS SQ F'r sa FT PSF PSF ICIPS KIPS FT-IC IPS 
0.000 115.3 -28.9 -2445. 

-.t . 1 87 to -.1 13.2 
5.000 115.3 -29. 1 -2366. 

3.0 .3 270 29 11.2 9.3 
10.000 112.3 -29.4 -2384. 

8.2 . 3 628 51 13.1 5.8 
15.000 104.1 -29.6 -2466. 

9.4 .2 663 87 14'.2 2.2 
20.000 94.6 -29.8 -2526 . 

10.4 . 0 647 128 u.o . 1 
25.000 84.3 -29.9 -2568. 

11.7 -.3 645 177 UL1 -1.5 
30.000 72.6 -29.6 -2587. 

13.9 -.9 651 230 21.4 -4.0 
35.000 58.7 -28.7 -2542. 

14.0 -2.0 663 325 21.1 -6.1 N 4t.ooo 
7.6 

44.7 -26.7 -2428. .1:: -s.o 651 369 11., -13.5 00 
45.000 37.1 -21.7 -2232. 

6.4 -6.2 662 3,7 9.7 -16.9 
so .000 30.7 -15.5 -2024. 

6.7 -5.2 655 305 10.3 -17.0 
55.000 24.0 -10.3 -1791. 

7.0 -3.4 641 223 11.0 ~t5.4 
,0.000 17.0 -6.9 -1512. 

6.6 -2.5 637 "' to .3 -14.8 
65.000 10.4 -4.4 -1204. 

5.8 -2.0 640 tt7 9.0 -16.7 
70.000 4.6 -2.4 -874. 

3.0 -t.5 445 74 6.8 -20.2 
75.000 1.6 -.9 -556. 

1.0 -.8 254 40 4.0 -19.4 
80.000 ·' -.1 -324. 

.3 -.2 172 23 1.9 -7.3 
85.000 . 3 . 0 -uz . 

.1 .0 tOO 14 . 7 2.2 
90.000 . 2 -.o -58. 

.2 -.0 29 0 6.4 -t.z 
94.480 0.0 0.0 0. 



TABLE 7. SHEAR AN~ ftOftEHT ~IAGRAftS I HELlOS TENSION STRUCTURE -- WITH VALL 
YIMD OIRECTIOM 300 CONFIGURATION B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2, 

X-COORDINATE Z-FORCE '1'-FORCE Z-AREA Y-ARER Z-PRESS Y-PRESS Z-SHEAR Y-SHEAR X-"O"EHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 U4.6 -24.1 -1741. 
. 1 .2 87 10 1.6 18.6 

5.000 U4.5 -24.2 -1732. 
4.4 .5 270 29 IG.2 18.4 

10.000 U0.1 -24.8 -1847. 
11.7 . 6 628 51 18.7 12.4 

15.000 138.4 -25.4 -2048. 
12.8 .4 663 87 19.3 5.0 

20.000 125.' -25.8 -2199. 
13.9 . ' 647 128 21.5 3.6 

25.000 111.7 -26.3 -2320. 
15.9 •• 645 177 24.6 2.5 

30.000 9!L 8 -26.7 -2410. 
18.6 . 0 651 230 28.5 .0 

35.000 77.2 -26.8 -2442. 
18.6 -.7 663 325 28.1 -2.1 ""-> 

40.000 51.6 -26. 1 -2389. .&:-

12.0 -3.6 651 369 18.5 -9.9 tO 

45.000 46.5 -22.4 -2246. 
10.3 -5.7 662 367 U.5 -15.5 

50.000 36.2 -1i.7 -2076. 
9.4 -5.5 655 305 14.4 -18 .,l 

55.000 26.8 -11.2 -1852. 
8 .. 6 -3.7 641 223 13.4 -". 7 

60.000 18.3 -7.5 -1579. 
7.2 -2.8 637 169 1t.l -16.3 

65.000 11. 1 -4.7 -1253. 
5.6 -2.1 640 117 8.7 -18.3 

70.000 5.5 -2.6 -895. 
3.0 -1.6 445 74 6.7 -21.1 

75.000 2.5 -1.0 -545. 
1.2 -.8 254 40 4.8 -19.8 

80.000 1.3 -.2 -292. 
.6 -.2 172 23 3.2 -8.9 

85.000 . 8 -.o -117 . 
.4 -.o 100 14 3.7 -.6 

90.000 .4 -.o -32. 

.4 .0 29 0 13.7 .s 
94.480 0.0 0.0 0. 



TABlE 7. SHEAR AND MOMENT DIAGRAMS I HELlOS TENSION STRUCTURE -- VITH VALL 
liND DIRECTION 310 CONF I GURATIOM 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

X-COORDINATE Z-FOICE Y-FOICE Z-AIEA Y-AREit Z-PRESS Y-PRESS Z-SHEAR Y- SHEitR X-MOMENT 
FEET KIPS KIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-KIPS 

0.000 190. 1 -20. 1 -1326. 
. 1 .2 87 10 .8 18.4 

5.000 190.0 -20.2 -1350. 
:5.1 . 6 270 29 

18 ·' 
20.3 

10.000 184.' -20.8 -1502. 
14.2 .8 628 :51 22.5 15.0 

15.000 170.8 -21.6 -1742. 
15.4 ·' 663 87 23.2 6.4 

20.000 155.4 -22.2 -1925. 
16.8 .7 647 128 25.9 5.7 

-2076. 25.000 138.' -22.9 
19.7 .9 64:5 177 30.5 5.0 

30.000 118. 9 -23.8 -2201. 
22.8 ·' 651 230 35.1 2.7 

35.000 96.1 -24.4 -2277. 
23.3 . 1 ,63 325 35.2 .4 N 

40.000 72.8 -24.5 -2278. V1 

16.8 -2.5 651 369 25.8 -6.7 0 

45.000 56.0 -22.1 -2182. 
14.6 -5.o 662 367 22.0 -13.i 

50.000 41.4 -17. 1 -2048. 
12.2 -5.5 iSS 305 18.6 -18.2 

55.000 29.2 -11. :s -11'3. 
10.2 -3.8 641 223 15.9 -17.3 

60.000 19. 1 -7.7 -1574. 
7.9 -2.9 637 169 12.4 -17.2 

65.000 11.2 -4.8 -1253. 
5.3 -2. 1 640 117 8.3 -18.1 

70.000 5.8 -2.6 -901. 
2.7 -1.5 445 74 6.0 -21.0 

75.000 3.2 -1.1 -552. 
1.3 -.9 254 40 5.0 -u.s 

80.000 1.9 -.2 -297. 

·' -.2 112 23 3.3 -9.3 
85.000 1.3 -.0 -120. 

.7 -.0 too 14 '·' -.0 
90.000 . 7 -.0 -33 . 

.7 .0 29 0 24.0 1 . 9 
94.480 0.0 0.0 0. 



TABLE 7. SHERR AHD "O"ENT DIAGRA"S ; HELlOS TENSION STRUCTURE-- WITH WALL 
YIHD DIRECTION 320 CONFIGURATION B REFERENCE PRESSURE 17.0 PSF 

X-COORDINATE 
FEET 

0.000 

5.0C)(t 

10.000 

15.000 

20.000 

25.000 

30.000 

:n .ooo 
40.000 

45.000 

50.000 

ss.ooo 
, •. 000 

,5.000 

70.000 

75.000 

80.000 

85.000 

90.000 

94.480 

Z-FORCE 
KIPS 

. 1 

~L2 

15.3 

17.4 

19.2 

22.6 

2,.3 

27.5 

21.9 

19.3 

15.2 

11.5 

8.0 

4.3 

1.7 

1.0 

.4 

.1 

.8 

Y-FORCE 
KIPS 

. 1 

.4 

. 7 

·' 
. 8 

1.0 

. ' 

. 3 

-1.6 

-4.3 

-5.2 

-3.i 

-2.7 

-2.0 

-1.4 

-.8 

-.2 

.0 

. 0 

Z-AREA 
SCI FT 

87 

270 

628 

6i3 

647 

645 

i51 

ii3 

iSS 
162 

iSS 

141 

137 

i40 

445 

254 

172 

100 

29 

Y-ARER 
SQ FT 

10 

29 

51 

87 

128 

177 

230 

325 

3i9 

3i7 

305 

223 

ti' 

117 

74 

40 

23 

14 

0 

Z-PRESS 
PSF 

1.0 

19.2 

24.4 

26.2 

29.i 

35.0 

40.3 

41'.4 

33.i 

29.1 

23.2 

18.0 

12 .i 

i.8 

3.8 

3.8 

2.3 

i.S 

28.0 

Y-PRESS 
PSF' 

13.i 

15.2 

13.5 

6.7 

6.1 

5.7 

3.7 

1.0 

-4.4 

-11.8 

-17.2 

-u.o 
-1i.3 

-17.1 

-18.9 

-19.1 

-7.7 

·' 
2.7 

Z-SHEAR 
KIPS 

218.2 

218.1 

212.9 

197.' 

180.2 

161.0 

138.5 

112.2 

84.7 

,2.9 

43.6 

28.4 

16.8 

8.8 

4.5 

2.8 

1.8 

1.5 

.a 
0.0 

GUST FACTOR 2.25 

V-SHEAR 
KIPS 

-17.0 

-17.2 

-17., 

-18.3 

-18.9 

-19.7 

-20.7 

-21.5 

-21.9 

-20.2 

-15.9 

-10.7 

-7. 1 

-4.3 

-2.3 

-.9 

-.2 

. 0 

-.0 

0.0 

X-"O"ENT 
F'T-K IPS 

-1058. 

-1096. 

-1235. 

-1444. 

-1617. 

-17,5. 

-1892. 

-1989. 

-2031. 

-1971. 

-1871. 

-1711. 

-1458. 

-1 "8. 

-826. 

-502. 

-274. 

-118 . 

-37. 

0. 

N 
\.T1 .... 



TABLE 7. SHEAR AND RORENT OIAGRARS I HELlOS TENSION STRUCTURE -- liTH IALL 
UIHD DJRECTIOH 330 COHFIGUR,_TIOH B R£f£R£1C£ PRESSURE 17.0 PSf GUST fACTOR 2.2~ 

X-COORDINATE Z-FORCE V-FORCE Z-AREA 't-AREA Z-PRESS 't-PRESS Z-SHEAR V-SHEAR X-MOMENT 
FEET KIPS KIPS SQ fT Sl fT PSF PSF KIPS KIPS fT-ICIPS 

0.000 240.6 -12..1 -784. 
.3 . 1 87 10 3.2 10.6 

5.000 240.3 -12.2 -818. 
5.3 .3 270 29 19.5 t 1 .3 

10.000 235.0 -1z.s -927. 
U.2 . ' ,28 51 25.9 11 . 0 

15.000 218.8 -13. 1 -1087. 
19.1 .5 663 87 28.8 5.8 

20.000 199.7 -13.6 -1226. 
21.3 . 7 ,47 128 32.9 5.5 

25.000 178.4 -14.3 -1350. 
25.1 . 9 ,45 177 39.0 5.4 

30.000 U3.3 -15.2 -1460. 
29.0 .9 651 230 44.5 4.0 

35.000 124.3 -16.2 -1!544. 
30.4 . 6 ,63 325 45.9 1.8 N 

40.000 93.9 -16.7 -1584. U1 

25.8 -.7 651 369 39.5 -1.8 N 

4!5.000 68.1 -16.1 -1537. 
22.8 -3. 1 662 367 34.5 -8.5 

50.000 45.3 -13.0 -1461. 
17.5 -4.4 655 305 26.8 -14.3 

55.000 27.7 -8.6 -1335. 
12.5 -2.9 6•U 223 19.5 -13.1 

60.000 15.2 -5.7 -1130. 

8.0 -2.2 637 169 12.6 -13.3 
65.000 7.2 -3.5 -886. 

3.8 -1.7 640 117 6.0 -14.4 
70.000 3.4 -1.8 -611. 

1.3 -1.1 445 74 3.0 -15.1 
75.000 2. 1 -.7 -343. 

.7 -., 254 40 2.6 -14.5 
80.000 1.4 -.1 -167. 

. 1 -.1 172 23 •• -4.6 
85.000 1.3 . 0 -57 . 

.5 .0 tOO 14 5.1 2.8 
90.000 .8 -.0 -15. 

.8 .0 29 0 26.8 2.7 
94.480 0.0 0.0 0. 



TABLE 7. ~~E~R AHD HOHEHT DIAGRARS : HEllOS TEHSIOH STRUCTURE -- WITH VALL 
YIHD DIRECTION 340 COHFIGURATIOH B REFERENCE PRESSURE 17.0 PSF 

X-COORDINATE 
FEET 

0.000 

5.000 

10.000 

15.000 

20.000 

25.000 

30.000 

35.000 

40.000 

45.000 

50.000 

55.000 

60.000 

65.000 

70.0«.'0 

75.000 

80.0«.'0 

85.000 

90.000 

94.480 

Z-FORC E 
KIPS 

. 1 

5.7 

17.9 

20.9 

23.5 

27.1 

30.4 

31.8 

28.3 

25.2 

18.8 

12.8 

7.8 

3.0 

.6 

.2 

-.3 

.2 

.5 

Y-FORCE 
KIPS 

. 1 

.4 

.5 

.4 

.6 

1.1 

.9 

·' -.o 
-1.9 

-3. 1 

-2.1 

-1.6 

-1.1 

-.7 

-.4 

-.o 
.0 

.0 

Z-IIREA 
SQ FT 

87 

270 

628 

,63 

647 

,45 

'51 

''l 
'51 

662 

655 

641 

637 

640 

445 

254 

172 

100 

29 

Y-ARER 
SCI f'T 

10 

29 

51 

87 

128 

177 

230 

325 

369 

367 

305 

223 

169 

117 

74 

40 

23 

14 

0 

Z-PRESS 
PSF 

1 . 7 

21.0 

28.5 

31.6 

36.3 

42.1 

46.6 

47.9 

43.4 

38.0 

28.7 

20.0 

12.2 

4.7 

1. 5 

.'1 

-1.8 

1.6 

18.6 

Y-PRESS 
PSf' 

10.4 

12.7 

10.5 

5 .1 

5.0 

'. 1 
3.8 

1 . ' 
-.1 

-5.3 

-10.1 

-9.2 

-9.2 _,_, 
-9.8 

-9.1 

-1.9 

3.6 

2.9 

Z-SHEAR 
KIPS 

Z:S4.:S 

254.3 

248.7 

230.7 

209.8 

186.3 

1~,.2 

128.8 

97.0 

68.8 

43.6 

24.8 

12.0 

4.2 

1.2 

.6 

.4 

.7 

.s 
0.0 

GUST FACTOR 2.25 

Y-SHEAR 
KIPS 

-6.2 

-6.3 

-6.7 

-7.2 

-7.7 

-8.3 

-9.4 

-10.2 

-10.9 

-10.8 

-8.9 

-5.8 

-3.8 

-2.2 

-1.1 

-.4 

0 

. 0 

. 0 

0.0 

X-HOHEHT 
FT-IC IPS 

-276. 

-324. 

-441. 

-599. 

-728. 

-842. 

-943. 

-1016. 

-1047. 

-1006. 

-949. 

-867. 

-728. 

-564. 

-386. 

-211. 

-98. 

-28 . 

-9 . 

0. 

N 
V1 
\H 



TABLE 7. SHEAR ARt ltOifEltT DIAGRAitS t HELlOS TEHSIOH STRUCTURE -- liTH VAll 
IIHt OIRECTIOH 3SO COHF'IaURATIOH 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

X-COOROINATE Z-FORCE Y-FORCE Z-AIEA Y-AREA Z-PIESS Y-PRESS Z-SHEAR Y-SHEAR X-IIOIIEHT 
FEET KIPS KIPS SQ F'T sa FT PSF' PSF' KIPS KIPS FT-KIPS 

0.000 259.8 -2.7 t 6. 
-.4 . 1 87 tO -4.2 10.1 

5.000 250.2 -2.8 -41. 
6.1 .4 270 29 22.6 12.9 

10.000 254.1 -3.2 -153. 
19.5 .5 ,28 51 31.0 9.0 

15.000 234.6 -3.6 -282. 
22.0 .3 ,,3 87 33.2 3.2 

20.000 212.6 -3.9 -370. 
24.2 .4 ,47 128 37.4 3.1 

25.000 188.4 -4.3 -439. 
27.9 ·' ,45 177 43.3 3.4 

30.000 160.5 -4.9 -488. 
31.1 .5 ''' 230 47.7 2.0 

35.000 129.4 -5.4 -522. 
32.8 .3 ,63 325 49.5 .8 N 

40.000 
9,,, -5.6 -530. 'IJ 

30.7 -.0 '51 3,9 47.1 -.1 
45.000 65.9 -5.6 -490. 

27.3 -t.O ,,2 3,7 41.2 -2.8 
50.000 38.6 -4.6 -447. 

19.7 -t.' ,,5 305 30.1 -5.3 
55.000 18.9 -2.9 -406. 

12.8 -t.t 641 223 20.0 -4.8 
, •.•• 0 6.1 -1.9 -335. 

7.1 -.8 ,37 169 U.2 -4.9 
65.000 -t.t -1.0 -252. 

1.9 -., ,40 117 3.0 -4.9 
70.000 -3.0 -.5 -us. 

-.3 -.3 445 74 -., -4.5 
75.000 -2.7 -. 1 -77. 

-.5 -.2 254 40 -1 .9 -3.9 
80.000 -z.z .0 -23. 

-1.1 -.0 172 23 -6.4 -.5 
85.000 -t.t . 0 8. 

-.9 .0 too 14 -8., 2.1 
90.000 -.2 -.0 4. 

-.2 .0 29 0 
_,_, 3.9 

94.480 0.0 0.0 0. 



TABLE 7. SHEAR AHP "O"EMT OIAGRA"S : HELlOS TENSION STRUCTURE -- WITH WALL 
lUND DIRECTION 0 CONFIGURATION B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COORDINATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PIESS X-PRESS Z-SHEAR X-SHEAR Y -·" 0" E NT FEET KIPS KIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-K IPS 

0.000 2!51. 3 -5.6 -8i93. 
21.5 1.9 579 213 37.1 9.1 

5.000 229.8 -7.5 -7930. 
20.2 2.9 594 243 34.1 11.8 

10.000 209.6 -10.4 -72i3. 
21.4 3.9 612 291 35.0 13.4 

15.000 188.2 -14.3 -iiOO. 
21.8 2.8 653 374 33.4 ?.4 

20.000 U6.3 -17. 1 -59!53. 
17.0 -.3 639 443 26.6 -.6 

25.000 149.4 -1i.8 -5503. 
16.9 -3.1 630 455 26.8 -6.9 N 30.000 132. !5 -13.7 -5008. V'1 
21.9 -3.7 656 364 33.4 -teo. 1 V'1 

35.000 110.' -10.0 -4231. 
20.8 -3.9 655 237 31.7 -16.4 

40.000 89.9 -i. 1 -3459. 
19.3 -2.7 658 180 29.3 -14.7 

45.000 70.i -3.5 -2717. 
17.4 -t.l £83 139 2:1.5 -9.i 

50.000 53.2 -2. 1 -2051. 
14.5 -.5 719 10:1 20.1 -4.9 

55.000 38.7 -1.6 -150i. 
12.9 -.8 759 78 17.0 -lJ.1 

iO.OOO 25.8 -.9 -1053. 
11.8 -.5 801 56 14.7 -9. t 

i5.0(t0 14.0 -.4 -675. 
9.3 -.4 478 35 19.5 -12.2 

70.0(10 4.7 . 1 -247 . 
4.1 . 1 154 13 30.2 5.1 

75.600 0.0 Ct.O 0. 



TABLE 7. SHEAR AHD MOMENT DIAGRAMS : HEllOS TENSION STRUCTURE -- UITH UALL 
UIND DIRECTION to COHF I GURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COOROIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-S1fEAR X- SHEAR Y-ftOftENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 24,.7 _,_, -8515. 
20.5 1.9 579 213 35.3 8.8 

5.000 22,.2 -8.4 -7792. 
19.4 2.8 594 243 32". 7 11.7 

10.000 20,.8 -11.2 -7153. 
20.9 3.7 il2 291 34.1 12.9 

15.000 185.9 -15.0 -650,. 
21.4 2.5 '53 374 32.8 6.7 

20.000 164.4 -17.5 -586 7. 
17.0 -.5 ,39 443 2i.i -1. 1 

25.000 147.4 -17.0 -:5411. 
17.0 -3.4 i30 455 27.0 -7.4 

N 30.000 130.4 -13.' -4901 . V1 22.2 -3.9 ,5, 3i4 33.9 -10.8 m 
35.000 108.2 -9.7 -4103. 

21.2 -3.8 i55 237 32.4 -16.1 
40.000 87.0 -5.9 -3311. 

19.7 -2.7 ''' 180 29.9 -14.7 
45.000 ,7.3 -3.2 -2,3. 

17.9 -1.2 ill 139 2,.1 -8.9 
50.000 49.4 -2.0 -1869. 

14.8 -.i 719 105 20.1 -5.1 
55.000 34,, -1.4 -llU. 

12.7 -.7 759 78 11.7 -8.7 
,0.000 21.9 -.7 -872. 

10.8 -.5 801 '' 13.4 -8.1 
,5.000 11.2 -.3 -535. 

7.5 -.4 478 35 
15 ·' 

-tO.i 
70.000 3.7 . 1 -198. 

3.7 . 1 154 13 23.9 6.2 
75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AHO MOMENT ~IAGRAMS l HELlOS TENSION STRUCTURE -- WITH WALl 
WI HO IH RECTI OH 20 COHF'ICURATIOH 8 REFERENCE PRESSURE 17 0 PSF GUST FACTOR 2.25 

Y-COORI>IHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-ttOttEHT 
FEET KIPS KIPS SQ FT sa FT PSF PSF KIPS KIPS FT-KIPS 

C) .000 239.3 -7.2 -8433. 
19.2 1.8 579 213 33.2 8.4 

5.000 220.1 -9.0 -7746. 
18.7 2.1 594 243 31.4 11 . 1 

10.000 201.4 -11. 7 -7122. 
20.4 3.5 it2 291 33.3 12.1 

15.000 181.0 -15.2 -6474. 
21.4 2.0 653 374 32.8 5.3 

20.000 1St.' -17.2 -5807. 
17.2 -.8 €.39 443 27.0 -1.7 

25.000 142.3 -UL5 -:n1o. 
17.3 -3.3 €.30 455 27.5 -7.4 N 

30.000 125.0 -13.1 -4763. \J1 
22.1 -3.9 656 3i4 33.8 -10.7 ......, 

35.000 102.9 -9.2 -3952. 
21.4 -3.5 i55 237 32.i -14.9 

40.000 81.5 -5.7 -3145. 
19.9 -2.i i58 180 30.3 -14.5 

4!5.000 &l.i -3. 1 -2366. 
17.9 -1.3 683 139 Zi.2 _, .1 

50.000 43.7 -1.8 -1668. 
14.8 -.i 719 105 20.i -5.6 

55.000 28.8 -1.2 -1097. 
12.1 -.i 759 78 15.9 -7.8 

60.000 16.7 -.6 _,,,, 
9.4 -.4 801 !56 1l .8 -7.4 

65.000 7.3 -.2 -347. 
5.0 -.3 478 35 10.i -7.8 

70.000 2.3 . 1 -u•. 
2.3 . 1 154 13 14.i 6.7 

75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE -- UITH VALL 
YIHD DIRECTION 30 COHfiGURRTIOH B REfERENCE PRESSURE 17.0 PSF GUST fACTOR 2.2~ 

Y-COORI>IHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHERR X-SHERR Y-"O"ENT 
FEET KIPS KIPS SQ FT sa rr PSF PSF KIPS KIPS FT-KIPS 

0.000 228. 1 -:5.9 -8181. 
17.6 1.8 ~79 213 30.4 8.4 

5.000 210.5 -7.7 -7538. 
17.3 2.5 594 243 29.2 10.3 

10.000 193.2 -10.2 -6943. 
19.5 3.2 £12 291 31.9 11 . 1 

15.000 173.7 -13.4 -6302. 
21.4 1.9 653 374 32.7 5.1 

20.000 U2.3 -15.3 -5602. 
17.6 -.2 639 443 27.6 -.5 

25.000 
17'.' 

134.7 -15. 1 -5064. 
-2.7 630 455 27.9 -5.8 "'-> 30.000 117. 1 -12.4 -4484. V1 

21.6 -3.7 656 364 33.0 -10.3 00 
35.000 95.5 -8.7 -3£75. 

20.9 -3.3 655 237 31.9 -14.0 
40.000 74.6 -5.4 -2873. 

19.0 -2.5 658 180 28.8 -13.9 
45.000 55.6 -2.9 -2126. 

17.0 -1.2 683 139 24.9 -8.7 
50.000 38.6 -1.£ -1456. 

14.3 -.6 719 105 19·.8 -5.8 
55.000 24.3 -1.0 -897. 

u.s -.6 759 78 15.1 -7.3 
60.000 12.9 -.~ -474. 

8.7 -.4 801 56 10.8 -6.7 
65.000 4.2 -. 1 -189. 

3.2 -.2 478 JS 6.7 -6.4 
70.000 1.0 . 1 -58. 

1.0 . 1 154 13 6.3 9.3 
75.600 0.0 0.0 0. 



TABLE 7. SHEAR AHD MOMENT DIAGRAMS l HEllOS TEHSIOH STRUCTURE -- WITH WALL 
WIHD DIRECTION 40 COHFIGURATIOH 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COORIHHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-ftOftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 210.4 -5.0 -7616. 
14.9 1.6 579 213 25.7 7.6 

~.000 195.5 -6.6 -7067. 
15.0 2.2 594 243 25.3 8.9 

10.000 180.5 -8.8 -6542. 
17.5 2.7 612 291 28.i 9.4 

15.0(10 163.0 -11.5 -5950. 
19.9 1.6 653 374 30.5 4.2 

20.000 143.0 -13. 1 -5275. 
17.5 .2 i39 443 27.3 .4 

25.000 125.5 -13.3 -4716. 
17.8 -2.0 630 455 28.2 -4.3 ...., 

30.000 107.8 -11.3 -4111 . V1 
20.9 -3.6 ''' 364 31.9 -9.8 U) 

35.000 86.9 -7.7 -3317. 
19.8 -2.9 655 237 30.2 -12.4 

40.000 67.1 -4.8 -2553. 
17.4 -2.2 ''' 180 26.4 -12.3 

45.000 49.7 -2.6 -1868. 
15.3 -1.2 i83 139 22.5 -8.4 

50.000 34.4 -1. 4 ..;1259. 
12.9 -.6 719 105 18.0 -5.4 

55.000 21.4 -.9 -746. 
lO.i -.:s 759 78 14.0 -6.4 

60.000 10.8 -.4 -357. 
8.8 -.3 801 '' 11.0 -5.8 

65.0.00 2.0 -.0 -75. 
2.2 -.2 478 35 4.5 _, .2 

70.000 -. 1 . 2 -2 . 
-.1 . 2 154 13 -.8 13.6 

75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND ROREHT OIAGRARS : HELlOS TEHSIOH STRUCTURE -- WITH WALL 
IIIHO DIRECTION 50 CONF I GURAl ION B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COORDIHATE Z-FORC:E X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR ~-IIIIU Y-"O"EHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF' KIPS '"' FT-KIPS 

0.000 187.2 -4.5 -·110. 
11.8 1.3 579 213 20.4 ,.0 

5.000 175.4 -!5.8 _, .. , ... 
12.3 1.' 594 243 20.7 6.8 

10.000 163.1 -7.4 _,,,. 
15.0 2.1 £12 291 24.4 7.1 

1!5.000 148.2 _,_, -5482. 
17.8 .9 £:n 374 27.3 2.5 

20.000 130.3 -10.4 -4856. 
1,.9 .4 ,39 443 2,.4 .9 

25.000 113.5 -10.8 -4283. 
17.7 -1. 1 £30 455 28.1 -2.5 N 30.000 ,,,7 _,_7 -3652. m 
19.9 -3.2 ,5, 3,4 30.4 -8.7 0 

35.000 7!5.8 -6.5 -2876. 
18.5 -2.4 '55 237 28.2 -10.1 

40.000 :57.3 -4. 1 -2151 . 
15.4 -2.0 ,,. 180 23.5 -10.8 

45.000 41.9 -2.1 -1536. 
13.2 -1.0 £83 139 1C). 3 -7.4 

50.000 28.7 -1.1 -1006. 
10.8 -.5 719 105 15.1 -4.9 

55.000 17.8 -.£ -:Ho. 
9.1 -.4 759 78 12.0 -5.0 

60.000 8.7 -.2 -240. .. , -.2 801 '' 10.7 -4.3 
65.000 . 1 . 0 28 . 

1.2 -.2 478 35 2., -5.9 
70.000 -1.1 . 2 50 . 

-1. 1 .2 154 13 -7.3 17.1 
75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"ENT DIAGRAMS HELlOS TEHSIDH STRUCTURE -- WITH WALL 
WIND DIRECTION 60 COHfiCURRTIOH El REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Y-COORIHHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-ftOftENT 
FEET KIPS KIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-ICIPS 

0.000 1:5:5.3 -2.4 -5754. 

'·' 1.0 ,7, 213 U.i 4.9 
5. OC•O 145.6 -3.4 -!5395. 

10.2 1.3 ,4 243 17.2 5.4 
10. OC•O 13:5.4 -4.7 -5 02 7. 

12.i 1.6 612 291 20.6 !5.5 
15.0 00 122.8 -6.3 -4:579. 

15.3 .6 653 374 23.4 1 . 5 
20.000 107.6 -6.9 -4024. 

15.5 .6 639 443 24.2 1 . 4 
2:5.000 92. 1 -7.:5 -3472. 

16.5 -.2 630 45, 26.2 -.s N 
30.000 75.6 -7.3 -2863. O"l 

17.8 -2.3 ''' 364 27.2 -6.3 ....... 
35.000 57.8 -5.0 -2149. 

16.0 -1.7 i55 237 24.4 -7.2 
40.000 41.8 -3.3 -1513. 

12.7 -1.5 658 180 19.2 -8.5 
-45.000 29. 1 -1.? -1002. 

10.1 -.9 i83 139 14.9 -6.2 
!50.000 19.0 -.9 -595. 

7.9 -.5 719 105 10.9 -s.o 
55.000 11. 1 -.4 -284. 

6.5 -.3 759 78 8.5 -3.5 
60.000 4.6 -. 1 -60. 

'·' -.2 801 56 8.2 -2.8 
,5.000 -1.9 . 1 130 . 

-.1 -.2 478 35 -.2 -4.5 
70.000 -1.9 . 2 90 . 

-1 . 9 .2 154 13 -12.0 17.3 
75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AND ftOftE~T DIAGRAftS I HEllOS TEHSIOH STRUCTURE -- WITH WALL 
III MD DIRECT I ON 70 COMFICURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Y-COORDINATE Z-FORC:E X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-NONEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 117.4 -.0 -4413. 
8.0 1.0 ~79 213 13.8 4.5 

5.000 109.4 -1.0 -4105. 
8.4 1.1 ~94 243 14.1 4.5 

10.000 101.0 -2.1 -3792. 
10.3 1.3 £12 291 1,.8 4.5 

15.000 90.8 -3.3 -3419. 
12.5 .3 '53 374 19.1 .9 

20.000 78.3 -3.7 -294'. 
13.7 .7 ,39 443 21.4 1 . 7 

25.000 64.6 -4.4 -2438. 
15.0 . 4 ,30 455 23.7 .8 N 30.000 49.7 -4.8 -1865. 0' 
1S.7 -1.7 ,5, 364 24.0 -4.6 N 

35.000 33.9 -3. 1 -1220. 
13.3 -1.1 ,5~ 237 20.3 -4.6 

40.000 20.7 -z.o -680. 
9.5 -1.1 '58 180 14.4 -5.9 

45.000 11.2 -.9 -292. 
£.8 -.6 £83 139 9.9 -4. 1 

50.000 4.4 -.4 -18. 
4.4 -.4 719 105 £.1 -3.7 

:n.ooo . 0 . 0 156 . 
2.6 -.1 759 78 3.4 -1.1 

60.000 -2.6 . 1 233 . 
2.2 -.0 801 56 2.7 -.6 

65.000 -4. '8 . 1 2&4 . 
-2.3 -.0 478 35 -4.8 -1 . 3 

70.000 -2.5 . 2 12 4 . 
-2.5 . 2 154 13 -1,.0 13.7 

75.600 0.0 0.0 0. 



TABLE 7. SHEAR RHO ftOftEHT PIAGRAftS : HEllOS TEHSIOH STRUCTURE -- WITH WALL 
VIM~ IHRECTIOH 80 CO HF I GU RAT I 0 H B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Y-COORDIHATE Z-FORCE X-FORCE Z-ARU X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-"OMEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF IC IPS KIPS FT-Klf'S 

0.000 T~L 1 2.3 -Z7~~. 
6.6 .9 :S79 213 11.4 4.3 

5.000 68.5 1.4 -2489. 
6.7 . 9 :S94 243 11.3 3.9 

10.00(< 61.8 . 4 -2228. 
8.1 1. 1 612 291 13.2 3.7 

1!5.0(<0 53.7 -.7 -1924. 
9.8 .3 653 374 15.0 .8 

20.0(<0 43.8 -1.0 -1541. 
11.6 . 8 639 443 18.1 1 .7 

2!5.000 32.3 -1.7 -1091. 
12.8 ·' 630 455 20.4 1 . 4 

"-> 30.000 19.4 -2.3 -!585. O'l 12.8 -1.0 65, 364 19.5 -2.7 \Ill 
35.000 '·' -1. 4 -52. 

9.9 -.5 £55 237 15.2 -2.1 
40.000 -3.3 -.9 355. 

£.2 -.6 £58 180 9.4 -3.1 
4!5 .. 000 -9.5 -.3 608. 

3.2 -.3 683 139 4.7 -2.2 
!50.000 -12.7 .0 730. 

.5 -.3 719 105 . 7 -3.2 
55.000 -13.1 .4 731. 

-1.6 . 1 7!59 78 -2.1 .8 
60.000 -11.6 . 3 63!5 . 

-2.5 . 1 801 '' -3.1 1 . 0 
65.000 -9.1 . 2 479 . 

-5.4 . 1 478 35 -11.4 1.7 
70.000 -3.7 . 2 186 . 

-3.7 .2 154 13 -23.8 13.6 
75.600 0.0 (1,1) (l. 



TABLE 7. SHEAR AHO HOHEHT DIAGRAMS I HEllOS TENSION STRUCTURE -- YITH WALL 
VIKO OIRECTION 90 COHf I GURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2S 

Y-COOROIHATE Z-fORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X· SHEAR Y-HOHEHT 
fEET KIPS KIPS SQ FT SQ FT PSF PSF' KIPS KIPS FT-KIPS 

0.000 40.0 4.3 -1371. 
4.2 .6 .579 213 7.2 3.0 

5.000 35.8 3.7 -1201. 
4.7 .9 594 243 8.0 3.8 

10.000 31.1 2.8 -1014. 
6.0 1.1 612 291 9.8 3.6 

15.000 25. 1 1.7 -785. 
7.1 .5 653 374 10.9 1.2 

20.000 17.9 1.2 -503. 
9.2 . 7 639 443 14.4 1.1 

25.000 8.7 .s -12i. 
10.7 ·' 630 4S5 17.0 1 . 3 N 

30.000 -2.0 -. 1 31:5. 0") 

10.4 -.i iS6 364 1S .8 -l.i J:::o 
35.000 -12.3 . 5 751. 

7.1 -.o 655 237 10.8 -.1 
40.000 -19.4 . 5 1043 . 

3.4 -. 1 ,,. 180 5.1 -.i 
45.000 -22.8 ·' 1179. 

.3 -.o 683 139 .4 -.2 
50.000 -23.1 .7 1180. 

-2.5 -.2 719 105 -3.4 -1.6 
55.000 -20., . 8 1058 . 

-4.6 .3 759 1$ -i.t 3.7 
,0.000 -16.0 . 5 834 . 

-5.4 .3 801 56 -6.8 4.7 
,5.0Cr0 -to., .3 551. 

-i.7 . 1 478 35 -14.0 3.2 
70.000 -3.9 . 2 197 . 

-3.9 . 2 154 13 -25.2 12 .1 
75.,(10 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS 1 HEllOS TENSION STRUCTURE -- WITH WALL 
VIHO DIRECTION 100 COHFICURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COORI:tlHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-PIOPIENT 
FEET KIPS KIPS Slil FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 14.5 6.:5 -574. 
1.9 .5 !179 213 3.3 2 5 

:5.000 12.£ £.0 -479. 
2.7 1.0 :594 243 4.5 4.1 

1(t. 0(1(1 9.9 5.0 -3S8. 
3.9 1.1 £12 291 5.3 3.8 

15.000 ,_ .... 3.9 -193. 
4.2 .5 653 374 5.4 1.2 

20.000 1.8 3.5 -8. 
'-2 .4 £39 443 9.8 ·' 25.000 -4.4 3.0 280. 
8.1 . 5 630 455 12.9 1 . 1 N 30.000 -12.5 2.5 £48. 0') 
8.5 .3 ''' 3£4 12.9 .8 V1 

35.000 -21.0 2.3 1022. 
5.4 .5 655 237 8.3 2.4 

40.000 -2,.4 1.7 12£3. 
2.2 .3 ,,8 180 3.3 1.8 

45.000 -28.£ 1.3 13,4. 
-1.0 . 2 ,83 139 -1.4 1.7 

50.0(10 -27.£ 1. 1 1327. 
-3.8 .0 719 105 -5.3 .2 

55.000 -23.8 1.1 11,1. 
-£.2 . 4 759 78 -8.2 5.5 

£0.000 -17.£ .7 881. 
-7.3 .4 801 56 -9.1 7.0 

,5.000 -10.3 .3 530. 

io.ooo -£.8 . 1 478 35 -14.3 4.2 
-3.5 . 1 175. 

-3.5 . 1 154 13 -22.5 8.3 
75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AND NONEHT DIAGRANS : HEllOS TENSION STRUCTURE -- WITH YALL 
WIND DIRECTION 110 COHF I CURATIOH 8 REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.2~ 

Y-COOIDIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PIESS X-PRESS Z-SHEAR X-SHEAR Y-NONEHT 
FEET KIPS KIPS SQ FT Sl F'T PSF' PSF KIPS KIPS FT-k IPS 

0.000 -3.4 11.2 -194. 
.4 . 5 579 213 . 7 2.2 

5.000 -3.8 10.7 -141. 
1.2 1.1 ~94 243 2.1 4.4 

10.000 -5.0 9.7 -59. 
2.3 1.2 t12 291 3.8 4.1 

15.000 -7.4 8.5 72. 
2.4 .8 653 374 3.7 2.2 

20.000 -9.8 7.6 215. 
4.0 . 9 ,3, 443 ,.2 2.1 

25.000 -13.8 6.7 .... ,. 
5.8 1.2 630 455 9.2 2.7 N 

30.000 -19.6 5.5 749. Ol ,,, 1.4 ''' 3,4 10.2 3.9 Ol 
35.000 -2,.2 4.1 1073. 

4.4 1.3 '55 237 ,,7 5.5 
40.000 -30., 2.8 1299. 

1.7 .8 '58 180 2., 4.7 
45.000 -32.3 1.9 1409. 

-1.5 .5 ,83 139 -2.2 3.9 
50.000 -30.7 1.4 1375. 

-4.7 .2 719 lOS -i.5 2.2 
55.000 -2,.0 1.1 1194. 

-7.0 .5 759 78 -9.3 ,_o 
,0.000 -19.0 . 7 903 . 

-8.5 . 4 801 5' -10 ·' 7.3 
65.000 -10.5 . 3 533 . 

-7.2 .2 478 35 -15.0 5.5 
70.000 -3.4 . 1 170. 

-3.4 . 1 154 13 -zt.7 5.4 
75.,00 0.0 0.0 0. 



T~BLE 7. SHEAR AHD "O"EHT DIAGRA"S : HELlOS TEHSIOH STRUCTURE -- liTH WALL 
YIHD DIRECTION 120 COHFIGURATIOH B REFERENCE PRESSURE 1?.0 PSF GUST FACTOR 2.25 

Y-COOIDIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-"O"EHT 
FEET KIPS KIPS SQ FT sa rr PSF PSF KIPS KIPS FT-KIPS 

0.000 -14.7 17.2 -71 . 
-.1 . 4 579 213 -t.l 1.7 

5.000 -14.0 16.9 -42 . 
. 5 1.2 594 243 .8 4.9 

10.000 -14.4 15.7 32. 
1.9 1.4 612 291 3.1 4.8 

15.000 -16.3 14.3 168. 
1.' 1.7 653 374 2.5 4.5 

20.000 -17.9 12.6 302. 
2.1 2.0 ,39 443 3.3 4.4 

25.000 -20. 1 10.6 487. 
3.5 2.2 ,30 455 5., 4.8 N 30.000 -23., 8.4 729. a') 
5.0 2.i i5i 3i4 7.i 1.0 ...., 

35.000 -28.6 5.9 1002. 
3., 2.0 i55 237 5.5 8.2 

40.000 -32.2 3.9 1224. 1.' 1.3 658 180 2.4 7.-4 
4!5.000 -33.8 2.6 1356. 

-1.4 .8 £83 139 -2.0 5.7 
50.000 -32.4 1.8 1354. 

-·4. 7 .5 719 105 -6.5 4.7 
55.000 -27.7 1.3 1198. 

-7.4 ·' 75t 78 -9.8 7.2 
60.000 -20.3 .1 917. 

-9., .5 801 56 -11 .9 8.2 
65.000 -10.7 .3 534. 

-7.5 . 2 <f78 35 -15.7 ,.1 
70.000 -3.2 .0 164. 

-3.2 .0 154 13 -20.8 2.4 
75.600 0.0 0.0 0. 



TABLE 7. SHERE AHD NO"ENT DIAGRANS ; HELlOS TENSION STRUCTURE -- WITH WALL 
WIND DIRfCTIOH 130 COHfiCURATIOH 8 «EFEIEMCE PRESSURE 17.0 PSF GUST fACTOR 2.25 

Y-COORDIHATE Z-FOICE X-FORCE Z-AREA X-AREA Z-PIESS X-PRESS Z-SHEAI X-SHEAR Y-ftOftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF ICIPS ICIPS FT-KIPS 

0.000 -11.7 21. 4 -365. 
-.5 .4 ~79 213 -.9 1 . i' 

5.0(10 -11.2 21.0 -314. 
. 3 1.3 ~, .. 243 .5 5.3 

10.000 -11. 5 1~.? -229. 
1.6 1.6 612 291 2.7 5.4 

15. 0(10 -13.1 18.2 -82. 
1 . 3 2.3 653 374 2.0 6.2 

20.000 -14.5 15.8 62. 
.7 3.0 639 443 1 . 1 6.8 

2~.000 -15.2 12.8 212. 
1.7 3.3 630 455 2.6 7.2 

N 30.000 -1,.8 9.£ 394. (7) 
3.6 3.3 656 364 5.5 9.2 co 

35.000 -20.4 ,,2 '15. 
3.0 2.2 655 237 4.6 9.3 

·40. 000 -23.5 4.0 822. 
2.0 1. 5 658 180 3.0 8.4 

45.000 -25.5 2.5 979. 
-.3 .8 683 139 -.4 6.1 

50.000 -25.2 1.7 1030. 
-3.1 .5 719 105 -4.3 5.0 

55.000 -22. 1 1 . 1 947. 
-5.2 . 5 759 78 -6.8 i.l 

60.t00 -16.9 .7 766. 
-7.2 . 4 801 56 -8.9 7.3 

65.000 -9.7 . 2 487 . 
-6.7 .2 478 35 -14.0 5.5 

i'O.OOO -3. 1 . 1 157 . 
-3. 1 . 1 154 13 -19.8 4. 1 

75.600 0.0 0.0 0. 



TABLE 7. SHEAR AHD MGMEHT DIAGRAMS l HELIOS TENSION STRUCTURE -- WITH WAll 
WINO &!RfCT!OH 14~ COHF!GURATIOH B REFEREHCf. PRESSURE 17.¢ P5F GUST FACTOR 2.25 

Y-COOROINATE Z-FORCE X-FORCE Z-AP.EA X-AREA Z-PRESS }(-PRESS Z-SHEAR X-SHEAR Y-HOrtEtH 
FEEl KIPS KIPS s!i! n SQ FT PSF PSF KIPS KIPS FT -1( If'S 

0.000 -13.4 23.9 -526. 
-.2 .5 579 213 -.4 2.2 

5.000 -13.2 23.5 -444. 
-.1 1.3 594 243 -.2 5.4 

10.000 -13.0 22.2 -358. .s 1".5 612 291 1 . 3 5.3 
15.000 -13.8 29., -226 . 

. 1 2 li 653 374 . 1 li.S 
20. 01)0 -13.9 18. t -115. 

-1.7 3.7 639 443 -2.6 8.3 
2!5. Ot'O -12.3 t4. 4 -39. 

-1.0 3.9 63(1 455 -1 . i S.i N 30.00() -11.3 lCt.S 54. en 
1.7 3.7 656 364 2.6 10.3 tO 

35.000 -13.0 £.? 209. 
2. t 2.3 £55 237 3.2 9.9 

40.000 -15.1 4.4 390. 
1.9 1.5 658 180 2.9 8.6 

45.000 -17.0 2.8 555 . 
. 4 1.0 683 139 .6 7.0 

50.0(10 -17.4 1. 9 650. 
-1.6 .7 719 105 -2.2 '·' 55.0(<() -us. e 1.2 ,43. 
-3.4 .5 759 78 -4.5 6.8 

60. OC:•O -12.4 .6 546 . 
-5.4 . 5 801 56 -i.7 8.2 

6!LOC:•Q -7.0 . 2 351 . 
-4.9 .2 478 35 -10.3 4.4 

i'O.Ot't() -2. 1 . 0 111 . 
-2. 1 .0 154 13 -13.7 t . e 

75.,(10 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"ENT OIAGRA"S : HEllOS TEHSIOH STRUCTURE -- VITH VALL 
YIHO DIRECTION ISO CONFIGUilATIOH B REFERENCE PRESSURE 17 0 PSF GUST FACTOR 2.25 

Y -C 00 R 1>1 HAT£ Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-"O"E NT 
f:EET KIPS KIPS SQ fT SQ FT PSF PSf KIPS KIPS FT-kiPS 

0.000 -15.0 24.8 -615 . 
. 5 . 5 579 213 .8 2.5 

5.000 -15.4 24.2 -496. 
-.3 1.2 ~94 243 -.4 4.8 

10.000 -15.2 23. 1 -40,. 
.0 1. 3 612 291 .0 4.6 

15.000 -15.2 21.7 -297. 
-.9 2.7 653 374 -1.4 7.3 

20.000 -14.2 1' 0 -221. 
-3.7 4.1 639 443 -!5.7 9.3 

25.000 -10,, 14.9 -219. 
-3.3 4.4 630 455 -5.3 9.6 N 30.000 -7.2 10.5 -212. ....... 
-.1 4 .. C) ' '' 364 - . 1 10.9 0 

35.000 -7.1 ,,5 -124. 
.9 2.2 655 237 1.4 9.4 

40.000 -8.0 4.3 17. 
1. 2 1.5 658 180 1.9 8.2 

45.000 -9.3 2.8 162. 
."l 1.0 E.e3 139 1.0 7.3 

50.000 -10.0 1.8 280. 
-.5 .8 719 105 -.7 8.0 

55.000 -9.4 1. 0 334. 
-1.8 .5 759 78 -2.3 5.9 

,0,000 -7.7 . 5 319 . 
-3.2 . 4 801 56 -4.0 7.0 

,5,000 -4.5 • 1 224 . 
-3. 1 . 1 478 35 _,,, 3.1 

70.000 -1.4 .0 1,, 
-1.4 .0 154 13 -9.0 .6 

15.,00 0.0 0.0 0. 



TABlE 7. SHEAR AND KOKENT DIAGRAKS : HEllOS TENSION STRUCTURE -- YITH MAll 
VIHO DIRECTION 160 COHFICURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COOROIHATE Z-FORCE X-FORCE Z-ARU X-AREA Z-PRESS X-PRESS Z-S HEAR X-SHEAR Y-I'IOitEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-K IPS 

0.0(10 -14.8 22.~ -619. 
- .. 1 .4 ~7, 213 -.2 2.0 

5.000 -14.7 22.0 -518. 
-1.0 1.0 594 243 -·1 . 7 4. 1 

10.000 -13.7 21. (t -452. 
-.8 1.2 612 291 -1.3 4.0 

15.000 -12.9 19. 9 -372. 
-1.8 2.5 653 374 -2.8 6.7 

20. ooo -11. 1 1 7. 4 -320. 
-4.9 4.0 639 443 -7.7 '. t 25. (<c,\() -b. 1 13. 3 -359. 
-4.5 4.3 630 455 -7.2 9.4 N 30.000 -1.6 9.0 -395. ......., 
-.4 3.7 656 3i4 -.i 10.1 ~ 

35.000 -1.2 5.4 -321. 
.9 1.9 i~S 237 1.3 8.1 

40.000 -2. 1 3.4 -189. 
1.4 1.2 i58 180 2.2 '·' 45.000 -3.5 z.z -44 . 
1.2 . 8 683 139 1 . e 5.8 

50.000 -4.8 1 . 4 87. 
.4 .7 719 105 .5 7.1 

55.000 -5. 1 .7 168. 
-.4 .3 759 78 -.i 4.0 

,0,000 -4.7 . 4 199. 
-1.3 .3 801 56 -1 . 7 5.1 

,5.000 -3.4 . 1 172. 
-2.2 . 1 478 35 -4.i 1. 7 

70.000 -1.2 .0 64. 
-1.2 . 0 154 13 -7.5 2.6 

75.6t:•O 0.0 0.0 0. 



TABLE 7. SHEAR AHO ftOftEHT DIAGRAftS l HELlOS TEHSIOH STRUCTURE -- WITH WALL 
YIHD DIRECTION 170 COHfiGURATIOH 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

't-COORDJ HATE l-FORC£ X-FORCE .&!-AREA X-AREA Z-PitESS X-PRESS Z-SHEAR X- SHEAR 't-ftOftEHT 
FEET KIPS KIPS SQ fT SQ fT PSF PSF KIPS KIPS FT-K IPS 

0.000 -t7,, 20. 1 -478. -.s .3 519 213 -.8 1 . 5 
5.000 -17.0 19.7 -392. 

-1.8 .8 594 243 -3.1 3.4 
10.0(t(t -15.2 18.9 -3,,. 

-1.8 1.0 £12 291 -2.9 3.4 
15.0(10 -13.5 17.9 -308. -2., 2.3 653 374 -4.0 6.0 
20.000 -10.9 15.7 -278. 

-6.0 3.9 639 443 -9.4 8.7 
25 .OCtO -4.8 11.8 -354. 

-5.6 4.1 £30 455 -9.0 9.0 1'.) 
30.000 .8 7.7 -435. ......, 

-1.1 3.4 ''' 3,4 -1.1 9.3 1'.) 

35.000 1.9 4.3 -389. 

·' t.? 6!55 237 .9 7.0 
40.000 1.3 2.7 -.273. 

1.1 1.0 £58 180 t.i 5.5 
45.000 . 3 1. 7 -149 . 

1.3 ·' 683 139 1.9 4.5 
50.000 -1.0 1.0 -29. 

.9 ·' 719 105 1 . 3 5.8 
55.000 -1.9 .4 58. 

.4 . 2 ?59 ?8 .5 2.7 
60.000 -2.3 . 2 107 . 

-.3 . 2 801 56 -.3 2.9 
65.000 -2. 1 . l 109. 

-1.3 .0 478 35 -2.9 .4 
70.0(10 -.7 .0 42. 

-.7 .0 U4 13 -4.1 3.4 
75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"EHT OIAGRA"S HELlOS TEHSIOH STRUCTURE -- WITH WALL 
WIND OiiECTIOH 180 CONfiGUR1HIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

\'-COORDINATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR \'-MO"EHT 
FEET KIf'S KIPS SQ FT SQ FT PSF PSF" KIPS KIPS FT-KIPS 

0.000 -1 ~. 1 18.8 -iOi. -., .J 579 213 -1 . 1 1 . 4 
5.0t)('t -14.5 18.5 -~27. 

-2. 1 .8 51)4 243 -3.5 3.3 
10.000 -12.4 17.7 -~03. 

-2. 1 .9 £12 291 -3.5 3 . 1 
1!5.0(1(< -10.3 1i.8 -467. 

-3.2 1.9 i53 374 -4 8 5. 1 
20.000 -7. 1 14.9 -458. 

-ti.4 3.i il9 443 -to. 0 8.2 
25.000 -.7 11.3 -548. 

-5.8 4.0 i30 45!5 -9.3 8.8 N 30.000 ~.1 7.2 -i38. ""-J -1.2 3.3 i56 364 -1.9 9.0 -;,,, VII 
35.000 6.3 4.0 

.5 t.i "5 237 .8 7.0 
40.000 5.8 2.3 -481. 

1.4 1.0 i58 180 2. 1 5.4 
4!5.000 4.4 1.4 -341. 

1.7 ·' i83 139 2., 4.1 
50.000 2.7 .8 -199. 

1. 3 ·' 719 105 1 . 9 5.2 
!55.000 1.4 . 2 -96. 

1.1 . 1 759 78 1.4 1.8 
60.0(10 . 3 . 1 -20 . 

.8 . 1 801 5' t . 0 1 . 4 
65.000 -.5 . 0 29 . 

-.3 -.0 478 35 -.i -.4 
70.000 -.2 . 0 15 . 

-.2 . 0 154 13 -1 .3 2.5 
7!5.600 0.0 Ct.O 0. 



TABLE 7. SHEAR AHD "O"ENT DIAGRA"S HEllOS TENSION STRUCTURE -- WITH WAll 
WIND OIRECTJOH 190 CONfiCURIHIOH B REFERENCE PRESSURE 17 0 PSF GUST FACTOR 2.25 

Y-COORDINATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-ftOftE HT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-K IPS 

0.000 -17.5 20 0 1 -418 0 

-.5 .3 ~7, 213 - . 8 1 0 5 
:$.0(10 -17.0 19.? -392 0 

- t . e .8 ~,4 243 -3.1 3 4 
10. (I(•C) -1~.2 18.9 -356. 

-1 0 8 1.0 612 291 -2.9 3.4 
1:S.OOO -13.5 17.9 -308 0 

-2.6 2.3 6!:53 374 -4.0 i.O 
20.000 -10.9 1~.7 -278. 

-6.0 3.9 639 443 -9.4 8.7 
2:5 0 0(10 -4.8 11 . 8 -354. 

-5.6 4 0 1 630 45~ -9.0 9.0 N 30.0(10 . 8 7.7 -435 . "" - 1 . 1 3.4 656 364 -1 . 7 9.3 .1::' 
35.000 1.9 4.3 -389. 

.6 1.7 655 237 .9 7.0 
40.000 1.3 2.7 -273. 

1 0 1 1.0 6:58 180 1 0' 5.5 
45.000 .3 1.7 -149. 

1 0 3 0 6 683 13CJ 1 0 9 4.5 
50.0(10 -1.0 1.0 -29 0 

.9 . ' 719 105 1 0 3 5.8 
5:5 .0(1.0 -1.9 . 4 58 . 

.4 .2 759 78 .5 2.7 
,0.000 -2.3 . 2 107 . 

-.J .2 801 56 -.3 2.9 
65.0(10 -2 0 1 0 1 109 0 

-t.J .0 478 35 -2.8 .4 
70.000 -.7 . 0 42 . 

-.7 .0 154 13 -4.7 3.4 
75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS HELlOS TENSION STRUCTURE -- WITH VALL 
WIND DIRECTION 200 COHFICURATIOH 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Y-COOROIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-F'RESS X-PRESS Z-SHEAR X-SHEAR Y-ftOftENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-K IPS 

0.000 -14. e 22.5 -619. 
-. 1 .4 ~79 213 -.2 2.0 

5.000 -14.7 22.0 -518. 
-1.0 1.0 594 2<43 ··1 . 7 ... 1 

10.000 -13.7 21 0 -452. 
-.8 1.2 612 2S'1 -1.3 4.(1 

15.000 -12.9 19.9 -372. 
-1.8 2.5 i53 374 -2.8 i.7 

20.000 -11.1 17.4 -320. 
-4.9 4.0 i39 443 -7.7 9.1 

25.000 -£.1 13.3 -359. 
-4.5 4.3 630 455 -7.2 9.4 "-> 30.000 -1.6 9.0 -395. ....., 

.;..4 3.7 ''' 364 
__ , 

10. 1 U1 
:n.ooo -1.2 5.4 -321. 

·' 1.9 6SS 237 1.3 8.1 
40.000 -2. 1 3.4 -189. 

1.4 1.2 658 180 2.2 6.i 
4:'1.000 -3.5 2.2 -44. 

1.2 .8 683 139 1.8 5.8 
50.000 -4.8 1.4 87. 

.4 .7 719 lOS .s 7.1 
55.000 -5. 1 .7 168. 

-.4 .3 759 78 -.6 4.0 
60.000 -4.7 . 4 199 . 

-1.3 . 3 801 56 -1.7 5.1 
65.000 -3.4 . 1 172 . 

-2.2 . 1 478 3S -4.6 1 .7 
70.000 -1.2 .0 64. 

-1.2 .0 U4 13 -7.5 2.6 
75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS l HELlOS TENSION STRUCTURE -- WITH WALL 
WIHD DIRECTION 210 COHFIGURATIOH 8 REFERENCE FRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Y-COORI>IHATE Z-FORCE X-FORCE Z-RREA X-AREA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-ftOftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 -15.0 24.8 -itS. 
.5 .5 ~79 213 .s 2.5 

5.00Ct -15.4 24.2 -49i. 
-.3 1.2 S94 243 -.4 4.8 

10.000 -15.2 23. 1 -40,. 
.0 1.3 612 291 .0 4.6 

15.000 -15.2 21.7 -297. 
-.9 2.7 6S3 374 -1.4 7.3 

20.000 -14.2 19.0 -221. 
-3.7 4. 1 i39 443 -S.7 9.3 

25.000 -10., 14.9 -219. 
-3.3 4.4 iJ(I 45S -5.3 9.i N 

30.0(t0 -7.2 10.5 -212. ....... 
-.1 4.0 ''' 3i4 -. 1 10.9 Ol 

35.000 -7.1 i.5 -124. 
.9 2.2 ''' 237 1.4 9.4 

40.000 -8.0 4.3 17. 
1.2 1.5 i58 180 1 . 9 8.2 

45.000 -9.3 2.8 162. 
.7 1.0 ill 139 1 . 0 7.3 

50.000 -10.0 1.8 280. 
-.5 .8 719 lOS -.7 8.0 

55.000 -9.4 1. 0 334. 
-1.8 .5 759 78 -2.3 5.9 

iO.OOO -7.7 .5 319. 
-3.2 . 4 801 5i -4.0 7.0 

,5.000 -4.5 . 1 224. 
-3.1 . 1 478 JS _,,, 3.1 

70.000 -1.4 .0 1,. 
-1.4 .0 154 13 -9.0 ·' 75.,00 0.0 0.0 0. 



TABLE 7. SHEAR AHD MOMENT DIAGRAMS : HEltOS TENSION STRUCTURE -- WITH WALl 
VIHD DIRECTION 220 COHFIC.URATlOH B REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

Y-COORDIHATE Z-FOii!CE X-FORCE Z-AREA X-AREA Z-P'RESS X-PRESS Z-SHEAII! X-SHEAR Y-"OftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF' PSF' KIPS KIPS FT-KIPS 

0.000 -13.4 23 9 -:126. 
-.2 .!5 !57' 213 -.4 2.2 

!5.000 -13.2 23 5 -444 
-.1 1.3 3CJ4 243 -.2 5.4 

10.0t.H.~ -13.0 22.2 -358. 
.8 1.5 f.12 291 1.3 5.3 

1:1.00(< -13.8 20.6 -226. 
. 1 2.6 i53 374 . 1 6.8 

20.000 -13.9 18. 1 -115. 
-1.1 3.7 f.39 443 -2.6 8.3 

25 .04.~(' -12.3 14.4 -39. 
-1.0 3.9 £30 455 -1.6 8.6 1'.) 30.00(> -tt.l tca.s 54. ......, 

1.7 3.7 ''' 364 2.6 10.3 ......, 
35.000 -13.0 6.7 209. 

2.1 2.3 £53 237 3.2 9.9 
40.000 -15.1 4.4 390. 

1.9 1.5 658 180 2.9 8.6 
-45. oc.~o -17.0 2.8 555. 

.4 1.0 683 139 ·' 7.0 
50.000 -1?.4 1.9 650. 

-1.6 .1 719 lOS -2.2 6.5 
55.000 -15.8 1.2 643. 

-3.4 . 5 759 78 -4.5 6.8 
60.000 -12.4 . 6 546 . 

-5.4 .s 801 56 -6.7 8.2 
65.000 -7.0 . 2 351 . 

-4.9 .2 478 3S -U.3 4.4 
70.00«.l -2. 1 .0 111. 

-2.1 . 0 154 13 -13.7 1.8 
75.600 0.0 (1.0 0. 



TABLE 7. SHEAR AHD "O"EHT DIAGRA"S : HELlOS TEHSIOH STRUCTURE -- WITH VALL 
UIHD DIRECTION 230 CO HF I GU RAT I 0 H B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Y-COORDUIATE Z-FORCE X-FORCE Z-AP.EA X-AP.EA Z-PRESS X-PRESS z.;.SHEAR X-SHEAR Y-"O"ENT 
FEET KIPS KIPS . SQ FT SQ FT PSF PSF KIPS KIPS f'T-KIPS 

0.000 -11.7 21.4 -36!5. 
-.:5 .4 ~79 213 -.9 1 . 7 

5. 00(• -11.2 21. (I -314 
.3 1.3 5«}4 243 .:5 :5.3 

10.000 -1l.S 19.7 -229. 
1.' 1.' '12 291 2.7 S.4 

15.000 -13. 1 18.2 -82. 
1.3 2.3 6:53 374 2.0 6.2 

20.000 -14.5 15.8 62. 
.7 3.0 ,3, 443 1 . 1 6.8 

25. OC•O -15.2 12.8 212. 
1.7 3.3 630 4:5~ 2.6 7.2 N 30.000 -16.8 '·' 3,4. ....... l., 3.3 ''' 3,4 5.:5 9.2 00 

35.00(1 -20.4 6.2 615. 
3.0 2.2 '55 237 4., 9.3 

40.000 -23.5 4.0 822. 
2.0 1.5 658 180 3.0 8.4 

45.001) -25.5 2.~ 979. 
-.3 .8 683 139 -.4 '. 1 50.000 -25.2 1.7 1030. 

-J.1 .5 719 105 -4.3 5.0 
::55.000 -22. 1 1 . 1 947. 

-5.2 . 5 759 78 _,,, 
'. 1 60.000 -16.9 . 7 766 . 

-7.2 .4 801 56 -8.9 7.3 
65.000 -9.7 .2 487. 

-6.7 .2 478 35 -14.0 5.5 
70.000 -3. 1 . 1 157 . 

-3. 1 . 1 154 13 -19.8 4. 1 
75.600 0.0 0.0 0. 



TABLE 7. SHEAR AH~ "OMEMT DIAGRA"S : HELIOS TENSION STRUCTURE -- WITH VALL 
VIHD DIRECTION 240 CONFIGURATION B REfERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Y-COOROIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-PIOHENT 
FEET KIPS !(IPS SQ FT SQ FT PSF PSF KIPS KIPS FT-K IPS 

0.000 -14.7 17 z -?1. 
-.7 .4 579 213 ··1 . 3 1 . 7 

:5.000 -14.0 16.9 -42. 
.5 1.2 594 243 ·* 4.9 

10.000 -14.4 1:5.? 32. 
1.9 1.4 i12 291 3.1 4.8 

1:5.0(10 -16.3 14.3 168. 
1 . t 1.7 653 374 2.5 4.5 

20.0(10 -17.9 12.6 302. 
2.1 2.0 639 443 3.3 4.4 

25. 0<.10 -20. 1 10.6 487. 
3.5 2.2 630 455 5.6 4.8 N 30.000 -23.6 8.4 729. ......, 
5.0 2.6 i5i 364 7.6 7.0 c.o 

35.000 -28.6 5.9 1002. 
3.6 2.0 £55 237 5.5 8.2 

40. Ot.'O -32.2 3.9 1224. 
1.6 1.3 658 180 2.4 7.4 

45.000 -33.8 2.6 1356. 
-1.4 .8 £83 139 -2.0 5.7 

50.000 -32.4 1.8 1354. 
-4.7 . 5 719 105 -6.5 4.7 

55.000 -27.7 1.3 1198. 
-7.4 .6 759 78 -9.8 7.2 

,0.000 -20.3 . 7 917 . 
-9.6 .5 801 56 -11.' 8.2 

,5.0(10 -10.7 .3 534. 
-7.5 . 2 478 35 -15.7 i.7 

70. OC•O -3.2 . c> 164 . 
-3.2 . 0 154 13 -20.8 2.4 

?5.£t'O 0.0 0.0 0. 



TABLE 7. SHEAR AHO MOMENT DIAGRAMS t HELlOS TEHSIOH STRUCTURE -· WITH WALL 
YIHO DIRECTION 250 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COORDINATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SNEAR X-SHEAR Y-MOMENT 
FEET KIPS KIPS SQ f'T SQ f'T PSF' PSF' KIPS KIPS f'T-KIPS 

O.OQO -3.4 11.2 -194. .. .4 .5 579 213 .I 2.2 
5.0(1(< -3.8 10.7 -141. 

1. 2 1.1 594 243 2.1 4.4 
10.000 -!5.0 9.7 -59. 

2.3 1.2 £12 291 3.8 4.1 
15.000 -7.4 8.5 72. 

2.4 . 8 ,,3 374 3.7 2.2 
20.000 -9.8 7., 215. 

4.0 ·' ,3, 443 6.2 2.1 
25.000 -13.8 6.7 445. 

5.8 1.2' ,30 455 9.2 2.7 ....., 
30.000 -19.6 5.5 749. 00 

,,7 1.4 ''' 364 10.2 3.9 0 

35.000 -26.2 4. 1 1073. 
4.4 1.3 £55 237 ,,7 5.5 

40.000 -30., 2.8 1299. 
1.7 . 8 '58 180 2., 4.7 

45.000 -32.3 1.9 1409. 
-1.5 .5 £83 139 -2.2 3.9 

50.000 -30.7 1.4 1375. 
-4.7 .2 719 105 -6.5 2.2 

55.000 -26.0 1.1 1194. 
-7.0 .5 759 78 -9.3 ,,0 

60.000 -19.0 . 7 903 . 
-8.5 .4 801 56 -u., 7.3 

65. 0(•(< -10.5 . 3 533 . 
-7.2 . 2 478 3!5 -15.0 5.5 

70.000 -3.4 . 1 170 . 
-3.4 . 1 154 13 -21.7 !5.4 

75.600 0.0 0.0 0. 



TABLE 7. SHEAR AHD MOMENT O!AGRA"S HEllOS TEHSIOH STRUCTURE -- WITH WALL 
WIH~ OIRECTIOH 2t0 COHFIGURATiOH B REFERENCE PFESSURE 17.0 PSF GUST FACTOF 2.2, 

Y-COORI>IHATE Z-FORCE X-FORCE Z-ARE~ >:-·AFEA Z-PRESS ;'(-·Pf(ESS Z-·SHEAR X-SHEAR Y-I'IOrtENT 
FEET KIPS KIPS SQ FT SQ FT FSF PSF' KIPS KIPS FT-KIPS 

0.00¢ 14.5 6 ~ -:S74. 
1.9 .5 579 213 3.3 2.~ 

5. 0 (•f;' .. """ ,. 6. C.' -479. .. .:. Cl 

2.7 1.0 5'H 243 4.i 4 l 
10. ;)c,.1(< 9.9 :S.O -358. 

3.9 1.1 £12 291 6.3 3.8 
15. 0(•(; 6.0 3.9 -193. 

4 2 .5 653 374 i.4 1 . 2 
20.0t\(> 1.8 3.5 -8 . 

6.2 .4 639 443 9.8 . 9 
25.<H•(' -4.4 3.0 280. 

8. 1 .S 63.0 455 12.9 l.t "" 30.0(•{\ -12.5 2.5 £48. 00 
8.5 .3 656 364 12.9 .8 ..... 

35. ()(H) -21.0 2.3 1022. 
5.4 . ' 655 237 8.3 2.4 

40.0(•0 -26.4 1.7 12,3. 
2.2 .3 658 180 3.3 1. 8 

45.0!)() -28.6 1.3 1364. 
-1.0 ... 683 139 -1.4 1 . 7 .... 

50.0(•(' -27.6 1 . 1 1327. 
-3.8 .0 719 105 -5.3 .2 

55.0(•(• -23.8 1.1 11,1. 
-6.2 .4 759 78 -8.2 5.3 

,O.OQ(l -17.6 .7 881. 
-7.3 .4 801 56 -9.1 7.0 

65 .OIH.• -1(1.3 .3 ~530. 
-6.8 . 1 478 35 -14.3 4.2 

70.06~ -3.5 .1 175. 
-3.5 . 1 154 13 -22.5 8.3 

75. b(·(1 0.0 0.0 0. 



TABLE 7. SHEAR RHO "O"EHT DIRGRA"S I HELIOS TEHSIOH STRUCTURE. -- WITH VALL 
WINO OIRECTICH 270 COHFICURATIOH e REFEREMCE PRESSU'E 17.0 PSF GUST FACTOR 2.2~ 

Y-COOROI HATE Z-FORCE X-FORCE z- AREA X-AREA Z-PRESS X-PRESS Z-·SHEAR X- SHEAR Y-ftOftEHT 
FEET KIPS KIPS SQ f'T SQ FT PSF' PSF t<!PS KIPS FT-KIPS 

0.000 40.0 4.3 -1371. 
4.2 . ' 579 213 7.2 3.0 

5. !)(•(• 3~.8 3.7 -1201 . 
4.7 .9 5'4 243 8.0 3.8 

10. ()(;>(~ 31. 1 2.8 -1014. 
6.0 1.1 £.12 291 ,,8 3.6 

15.0(<(< 25. 1 1.7 -785. 
7.1 -~ £.53 374 10., 1 . 2 

20. !)(I(• 17.9 1.2 -503. 
,.2 .7 £.39 443 14.4 1 .7 

25 .01!<(• 8.7 . ~ -126 . 
10.7 ·' i30 455 17.0 1 . 3 "-> 

30. OC:•O -2.0 -.1 315. 00 
10.4 -.6 i5i 364 15.8 -1.6 "-> 

35. (1(.'1(. -12.3 .5 751. 
7.1 -.o £55 237 10.8 -.1 

40.000 -19.4 . 5 1043 . 
3.4 -. 1 i58 180 5.1 -.i 

45.000 -22.8 ·' 1179. 
.3 -.0 i83 139 .4 -.2 

50. C)(•(i -23. 1 . 7 1180 . 
-2.5 -.2 719 105 -3.4 -1.' 

55.00(> -20.' . 8 1058 . 
-4.i .3 759 78 -6.1 3.7 

iO. Ot.'~O -ti.O . 5 834 . 
-5.4 .3 801 56 -i.8 4.7 

i5 .0(•(< -tO.i . 3 551. 
-6.7 . 1 478 35 -14.0 3.2 

'10. 0(•0 -3.9 . 2 197 . 
-3 9 .2 154 13 -25.2 12.1 

75.60(< 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"EHT OIACRA"S : HELIOS TENSION STRUCTURE -- WITH WALl 
WIND DIRECTION 280 COHFICURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Y-COOROINATE Z-FORCE X··FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-"O"EHT 
FEET KIPS KIPS SQ FT SQ fT PSF PSF KIPS KIPS FT-KIPS 

0.000 75. 1 2.3 -27''· 
6.6 .9 ~79 213 11.4 4.3 

,,000 68.5 1.4 -2489. 
6.7 .9 594 243 11.3 3.9 

10.000 61.8 . 4 -2228 . 
8.1 1.1 612 291 13.2 3.7 

15.0(•0 53.7 -.7 -t 924. 
9.8 .3 653 374 15.0 .8 

20.000 43.8 -1. 0 -1541. 
11.6 .8 639 443 18.1 1 . 7 

25.000 32.3 -1. 7 -1091 . 
12.8 .6 630 455 20.4 1 . 4 N 

30.000 19.4 -2.3 -585. 00 
12.8 -1.0 656 364 19.5 -2.7 \H 

35.000 ,,6 -1.4 -52. 
9.9 -.5 '55 237 1!5.2 -2. 1 

40.000 -3.3 -.9 35!5. 
6.2 -.6 6!58 180 9.4 -3.1 

45.000 -9.!5 -.3 '08. 
3.2 -.3 683 139 4.7 -2.2 

50. 0(•0 -12.7 . 0 730. 
.5 -.3 719 105 .7 -3.2 

55.0(•0 -13.1 .4 731. 
-1.6 . 1 759 78 -2.1 .8 

60.000 -11.6 . 3 635 . 
-2.5 . 1 801 56 -3.1 1.0 

65.0<•0 -9.1 . 2 479 . 
-5.4 . 1 478 35 -11.4 1 . 7 

70.000 -3.7 . 2 186 . 
-3.7 .2 154 13 -23.8 13.6 

75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRANS 1 HELlOS TENSION STRUCTURE -- UITH UALl 
YINO DIRECTION 290 COHFICURATIOH B REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.2, 

Y-COOROINATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-ftOftENT 
FEET KIPS KIPS SQ fT SO fT PSF PSF KIPS KIPS fT-KIPS 

0.000 1t 7. 4 -.0 -4413. 
8.0 1.0 579 213 13.8 4.5 

5.000 109.4 -1.0 -4105. 
8.4 1.1 594 243 14.1 4.5 

10.000 101. 0 -2.1 -3792. 
10.3 1.3 £12 291 u.s 4.5 

15.000 90.8 -3.3 -3419. 
12.5 .3 £53 374 19.1 .9 

20.000 78.3 -3.7 -2949. 
13.7 . 7 i39 443 . 21.4 1.7 

25.000 £4.£ -4.4 -2438. 
15.0 .4 £30 455 23.7 .8 N 

30.000 49.7 -4.8 -1865. 00 
15.7 -1.7 ''' 3i4 24.0 -4., .1::' 

35.000 33.9 -3.1 -1220. 
13.3 -1.1 £55 237 20.3 -4.6 

40.000 20.7 -2.0 -£80. 
9.5 -1.1 £58 180 14.4 -5.9 

45.000 11.2 -.9 -292. 

'·' -.£ i83 139 9.9 -4.1 
50.000 4.4 -.4 -18. 

4.4 -.4 7.1' 105 '. 1 -3.7 
55.000 .0 .0 15i. 

2.i -.1 759 78 3.4 -1.1 
,0.000 -2., . 1 233. 

2.2 -.0 801 5' 2.7 
__ , 

,5.000 -4.8 . 1 2'4 . 
-2.3 -.0 478 35 -4.8 -1.3 

70.000 -2.S . 2 124 . 
-2.5 .2 154 13 -u .o 13.7 

75.,00 0.0 0.0 0. 



TABLE 7. SHEAR RHO ftOftEHT DIACRAftS : HELlOS TEHSIOH STRUCTURE -- WITH VALL 
VIHO DIRECTION 300 CONFIGURATION 8 REFERENCE PRESSURE 17 0 PSF GUST FACTOR 2.2, 

Y-COOROIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PtESS X-PRESS Z-SHEAR X-SHEAR Y-ftOftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-ICIPS 

0.000 1!55.3 -2.4 -5754. 

'·' 1.0 579 213 a., 4.9 
5.000 145.' -3.4 -5395. 

10.2 1.3 594 243 17.2 5.4 
10.000 135.4 -4.7 -5027. 

12 ·' 
1.6 612 291 20.6 s.s 

15.000 122.8 -i.3 -4579. 
15.3 ·' 6:13 374 23.4 1.5 

20.000 107.6 -6.9 -4024. 
15.5 .6 639 443 24.2 1.4 

25.000 92.1 -7.5 -3472. u.s -.2 630 455 26.2 -.5 "' 30.000 75.6 -7.3 -2863. co 
17.8 -2.3 ''' 364 27.2 -6.3 V1 

35.000 57.8 -s.o -2149. 
16.0 -1.7 ''' 237 24.4 -7.2 

40.000 41.1 -3.3 -1513. 
12.7 -1.:1 658 180 tt .2 -8.:1 

4:1.000 
68l 

29. 1 -1.7 -1002. 
10.1 -.9 139 14.9 -6.2 

50.000 19.0 -.9 -595. 
7.9 -.5 719 lOS 10.9 -5.0 

55.000 11. 1 -.4 -284. 
6.5 -.3 759 78 8.5 -3.5 

60.000 4.6 -.1 -60. 

'·' -.2 801 56 8.2 -2.8 
65.000 -1.9 . 1 130 . 

-.1 -.2 478 35 -.2 -4.5 
70.000 -1.9 . 2 90 . 

-1.9 .2 154 13 -12.0 17.3 
75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"EMT DIRGRA"S 1 HELlOS TENSION STRUCTURE -- ~ITH WALL 
VIHD OIRECTIOK 310 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.2~ 

Y-COOROIHATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-ftOftENT 
FEET KIPS KIPS SQ FT sa FT PSF PSF' KIPS KIPS FT-KIPS 

0.000 187.2 -4.5 -6870. 
11.8 1.3 579 213 20.4 i.O 

5.000 175.4 -5.8 -6434. 
12.3 l.i 594 243 20.7 i.8 

10.000 163. 1 -7.4 _,,,,, 
15.0 2.1 &12 291 24.4 7.1 

15.000 148.2 -9.5 -5412. 
17.8 ·' &53 374 27.3 2.5 

20.000 130.3 -10.4 -485,. 
li.9 .4 639 443 26.4 .9 

25.000 113.5 -10.8 -4283. 
17.1 -1.1 630 455 21.1 -2.5 N 30.000 95.7 -9.7 -3652. 00 
19.9 -3.2 65& 3&4 30.4 -8.7 0"1 

35.000 75.8 -&.5 -287i. 
18.5 -2.4 655 237 28.2 -10.1 

••. 000 57.3 -4. 1 -2151. 
15.4 -2.0 &58 180 23.5 -10.8 

45.000 41.' -2.1 -1536. 
13.2 -1.0 683 139 tf.3 -7.4 

50.000 28.7 -1. 1 -100&. 
10.8 -.5 719 105 15.1 -4.9 

55.000 17.8 -.& -570. 
9.1 -.4 759 78 12.0 -5.0 

,0.000 8.7 -.2 -240. 
8.i -.2 801 '' 10.7 -4.3 

65.000 . 1 . 0 28 . 
1.2 -.2 478 35 2.6 -5.9 

70.000 -1. t . 2 50 . 
-1. 1 .2 154 13 -7.3 17.1 

75.600 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS : HEllOS TENSION STRUCTURE -- WITH WALL 
WIND DIRECTION 320 COHFIGURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y -C OOR DI HATE Z-FORtE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-"O"ENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSf KIPS KIPS FT-KIPS 

0.000 210.4 -5.0 -7616. 
14.9 1.6 579 213 25.7 7.6 

5.000 195.5 -6.6 -7067. 
15.0 2.2 594 243 25.3 8., 

10.000 180. s -8.8 -6542. 
17.5 2.7 612 291 28.6 9.4 

15.000 163.0 -11.5 -5950. 
19.9 1.6 653 374 30.5 4.2 

20.000 143.0 -13. 1 -5275. 
17.5 . 2 639 443 27.3 .4 

25.000 us. s -13.3 -4716. 
17.8 -2.0 630 455 28.2 -4.3 N 30.000 107.8 -11.3 -4111 . co 
20.9 -3.6 656 364 31.9 -9.8 ........ 

35.000 86.9 -7.7 -3317. 
19.8 -2.9 655 237 30.2 -12.4 

40.000 67.1 -4.8 -2553. 
17.4 -2.2 658 180 2,.4 -12.3 

45.000 49.7 -2.6 -1868. 
15.3 -1.2 683 139 22.5 -8.4 

50.0(10 34.4 -1.4 -1259. 
12.9 -.6 719 105 18.0 -5.4 

55.000 21.4 -.9 -746. 
10.6 -.5 759 78 14.0 -6.4 

60.000 10.8 -.4 -357. 
8.8 -.3 801 56 11.0 -5.8 

,5.0(10 2.0 -.0 -75. 
2.2 -.z 478 35 4.5 -6.2 

70.000 -.1 .2 -2. 
-.t .2 154 13 -.8 13.6 

75.GOO 0.0 0.0 0. 



TABLE 7. SHEAR AHD "OMENT DIAGRR"S HEllOS TEHSIOH STRUCTURE -- WITH WALL 
IIHD DIRECTION 330 COHFICURATIOH B REFEREHCE PRESSURE 17.0 PSf GUST FACTOR 2.2:5 

Y-COORI>I HATE Z-FORCE X-FORCE Z-AREA X-AREA Z-PRESS X-PRESS Z-SHEAR X-SHEAR Y-"O"EHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT -KIPS 

0. OC•O 228.1 -5.9 -8181. 
17.6 1.8 :579 213 30.4 8.4 

5.000 210.5 -7.7 -7538. 
17.3 2.:5 :5,4 243 2,.2 10.3 

10.00(1 Ul. 2 - 1 C•. 2 -6943. 
19.5 3.2 £12 2CJ1 ll.CJ 11 . 1 

15.0(•(• 173.7 -13.4 -6302. 
21.4 1.' 653 374 32.7 :5.1 

20.000 152.3 -15.3 -5602. 
17.6 -.2 (,39 443 27.6 -.5 

25.00(1 134. 7 - 15. 1 -5064. 
17.6 -2.7 £30 4:5:5 Z7.CJ -5.8 N 30.000 11 7. 1 -12.4 -4484. 00 
21.' -3.7 i5i 3(,4 33.0 -10.3 00 

35.000 95.5 -8.7 -H.75. 
20., -3.3 f.55 237 31.9 -14.(.1 

40.000 74.6 -5.4 -2873. 
19.0 -2.5 i58 180 28.8 -13.9 

45.000 55.6 -2.9 -2126. 
17.0 -1. 2 £83 t:n 24.CJ -8.7 

50.000 38.6 -1.6 -1456. 
14.3 -.i 71CJ 10:5 n.e -:5.8 

55.000 24.3 -1.0 -897. 
11.5 -.i 75, 78 15. l -7.3 

60.000 12.9 -.5 -474. 
8.7 -.4 801 56 10.8 -6.7 

65.000 4.2 -. 1 -189. 
3.2 -.2 478 35 &.7 -6.4 

70.000 1.0 . 1 -58 . 
1.0 . 1 154 13 6.3 9.3 

75.600 0.0 0.0 0. 



TABLE 7. SHEAR AHD MOMENT DIAGRAMS HELIOS TEHSIOH STRUCTURE -- WITH WALL 
WINO OIFECTIOH 340 COHFIGURIHIOH e REFERENCE PRESSURE 17 0 PSF GUST FACTOR 2 25 

Y-·COORDIHATE Z-FORCE X-FORCE Z-AREA X-AF.EA Z-PRESS X-PRESS Z-SHEAR X- SHEAR Y-"O"ENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0. 00(• 239 3 -?.2 -8433. 
19.2 1.8 579 213 33.2 8.4 

5. 0(•(1 220.1 -9.0 -7 74 i. 
18. i' 2.7 594 243 31.4 11 . 1 

10.000 201. 4 -11.7 -7122. 
20.4 3.5 E-12 291 33.3 12.1 

15. 0(•('• 181. 0 -15.2 _, 4 7 4. 
21.4 2.0 653 374 32.8 5.3 

20.000 159.6 -17.2 -5807. 
17.2 -.8 639 443 27.0 - 1 . 7 

25. O<:'C: 142.3 -16.5 -5310. 
17.3 -3.3 630 455 27.5 -7.4 N 

30.~)<.'1(> 125.!) - 13. 1 -4763. 00 
22.1 -3.9 656 364 33.8 -10.7 tO 

35. 00(: 102.9 -9.2 -3952. 
21.4 -3.5 655 237 32.6 -14.9 

40. !)(•(: 81.5 -5.7 -3145. 
19.9 -2.6 658 180 30.3 -14.5 

45. t~(•(• 61.6 -3. 1 -2 36'. 
17.9 -1.3 f.8J 139 26.2 -9: 1 

50.0(!0 43.? -1.8 -1£68. 
14.8 -.6 719 105 20.6 -5.6 

55. 00<" 28.8 -1.2 -10,7. 
12. 1 -.6 759 78 15.9 -7.8 

60.000 16.7 -.£ -£5£. 
9.4 -.4 801 56 11.8 -7.4 

65.01)(, 7.3 -.2 -347. 
5.0 -.3 478 35 10.6 -7.8 

7 tj. 0 (•(• 2.3 . 1 -124. 
2.3 . 1 154 13 14.6 6.7 

75. GC•t' 0.0 0.0 0. 



TABLE 7. SHEAR AHD "O"ENT DIAGRA"S : HELIOS TENSION STRUCTURE -- WITH WALL 
WIHO PI~ECTtOH 350 COHFIGURAT!OH B REFEREHCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Y-COOROIHRTE Z-FORCE X-FORCE Z-AREA X-AREA Z·PRESS X-PRESS Z-SHEAR X-SHEAR Y-ftOftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 24b.7 -6.!5 -8!515. 
2()."5 1.~ ~7~ 213 3!5.3 e.e 

5 .OIH• 22b.2 -8.4 -7792. 
1~.4 2.13 5~4 243 32.7 11 . 7 

1tt. tH~e< 206.8 -11.2 -7153. 
20.~ 3.7 612 291 34.1 12.9 

15. Q(;.!) 185 ' -15.0 -6506. 
21.4 2.!5 £.53 374 32.13 £..7 

20 .(,\!.\(< 164.4 -17.5 -586 7. 
17.0 -.5 £.39 443 2i.6 -1 . 1 

25.0()t, 147.4 -17.0 -5411. 
17.0 -3.4 630 45S 27.0 -7.4 

N 30. (1!)(' 130.4 -13.6 -4901 . \.0 22 2 -3.9 £.!5£. 364 33.9 -to.e 0 
35.0()0 108.2 -9.7 -4103. 

21.2 -3.8 6!55 237 32.4 -16 .1 
40. 0(1(< 87.0 -5.9 -3311. 

1,.7 -2.7 f.58 180 29.9 -14.7 
45 .!.H•(· 67.3 -3.2 -2,3. 

17.9 -1.2 683 139 26.1 -8.9 
50.00(< 49.4 -2.0 -1869. 

14.8 -.6 71CJ 105 20.6 -5., 
55.0 (t(: 34.6 -1. 4 -131£. 

12.7 -.1 75CJ 78 16.7 -8.7 
,(\,()(!() 21.9 -.7 -872. 

10.8 -.5 801 56 13.4 -8.1 
'5. {)(t(.l 11.2 -.3 _,35. 

7.5 -.4 478 35 lS.i -tO.i 
70. Qf.'t(> 3.7 . 1 -us . 

3.7 . 1 154 13 23.9 6.2 
75.,(•() 0.0 0.0 0. 



TABLE 7. SHEAR AHO "OftEHT OIAGRA"S l HELlOS TENSION STRUCTURE -- liTH IALL 
IINO &IRECT!OH 0 CONFICURATlON B REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

Z-COOROIHATE X-FORCE '1'-F ORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR V-SHEAR Z-"OMENT 
FEET KIPS ICIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-K IPS 

o-.ooo -14.7 0.0 0. 
_,.3 0.0 295 409 -21.3 0 0 

5.0¢'0 -58.4 0.0 0. 
N -15.4 0.0 £93 ,23 -22.2 0.0 

10.00(< -43. 1 0.0 0. (,0 

-18.1 0.0 81£ 539 -22.1 0.0 
...... 

15.()C)C) -25.0 0.0 0. 
-13.9 0.0 7,7 555 -18.1 0.0 

20 .0(•(< -ll.t 0.0 0. 
-£.5 0.0 480 442 -13 ·' 0.0 

25. I)('(< -4.' 0.0 0. 
-4., 0.0 17£ 173 -25.9 0 0 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHD MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE -- WITH WALL 
WIND DIRECTION 10 CONF'IGURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAF. Y- SHE FIR Z-ftOftEHT 
FEET K 1 PS KIPS Sli! FT SQ FT PSF PSF KIPS KIPS FT-K IPS 

0.000 _,2.' 1.4 '' -6.0 -1.6 295 409 -20.4 -3.8 
5. ()CH~ _,,,, 2.9 ~'· -15.4 .7 693 i23 -22.3 1 . 1 N 

10 .OCaC< -41. 1 2.3 49. t.O 

-17.8 1.1 8U 539 -21.8 2.0 
N 

15.000 -23.4 1.2 24. 
-13.0 .9 767 555 -17.G 1 . ' 20.000 -10.3 . l 29 . 
-6.0 ·' 480 442 -12.5 1.9 

25.000 -4.3 -., -17. 
-4.3 -., 176 173 -24.6 -3.3 

28.32(1 0.0 0.0 0. 



TABLE 7. SHEAR RHO HOHEHT DIACRAHS : HELlOS TENSION STRUCTURE -- WITH WALL 
WI Hf> 0 IRECT I OH 20 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORI>I HATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHERR Y- SHEAR Z-PIOHENT 
FEET KIPS KIPS SQ FT SQ fT PSF PSf KIPS KIPS FT-ICIPS 

0. 0(10 -58.9 4.9 228. 
-5.2 -1.3 295 409 -11.6 -3.2 

5. 0(•0 -53.1 i.2 260 
-14.7 1.4 693 623 -21.2 2.2 N 

10. 00(1 -39.0 4.8 181. t.O 
-1i.i 1.1 8li 539 -20.3 3.2 \.H 

15.0(o(< -22.4 3.1 139. 
-12.!5 1.9 767 sss -U.3 3.4 

20. 0(10 -9.9 1.2 93. 
-i.O 1.8 480 442 -12.4 4.1 

25.000 -3.9 -.6 -14. 
-3.9 -.6 176 173 -22.4 -3.4 

28.32!< 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS : HELIOS TENSION STRUCTURE -- WITH WAll 
UNO OIRECTIOH 30 COHF I CURA TIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-"O"EHT FEET IC IPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-ICIPS 
(a. C)(•() -~2.8 10. 1 427. 

-4.7 -.8 295 409 -u.o - 1.' 
5.(1(1(< -48. 1 10.9 428. 

-13.3 2.4 i93 i23 -19.2 3.9 N 
10.000 -34.8 8.4 310. U) 

-14.4 2.7 81i 539 -11.1 5.0 ~ 

1 !L OC•C< -20.4 5.7 252. 
-11.5 2.8 7i7 555 -15.0 5.1 

20.(;00 -8.9 2.9 172. 
-5.5 2.9 480 442 -11. !J 6.5 

25.00(1 -3.4 .0 17. 
-3.4 .o 17i 173 -19.1 .2 

2S.J2~ 0.0 0.0 0. 



TABLE 7. SHEAR AND ftOftENT DIAGRAftS : HELlOS TENSION STRUCTURE -- WITH VALL 
VtHO OIRECTIOH -40 COHFtGURATIOH B REFERENCE PRESSURE 17.0 PSf GUST FACTOR 2.25 

Z-COOROIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-ftOftEHT 
FEET KIPS KIPS SQ FT Sl FT PSF PSF KIPS KIPS FT-KIPS 

o,ooo -45.9 14.' 700. 
--4.8 -.7 295 409 -16.3 -1.8 

5.000 -41.1 15.7 £78. 
~ -12.0 3.2 693 i23 -17.4 5.1 

10.000 -29. t 12.5 516. V1 -12.2 3.6 816 539 -14 ·' '·' 15 .-000 -1,.9 9.0 415. 
-9.5 -4.0 7i7 555 -12.4 7.2 

20.000 -7.4 4.9 274. 
--4.7 4.0 410 4-42 -9.1 9.0 

25.0('0 -2.7 1.0 58 
-2.7 1.0 176 173 -15.3 5.5 

28.320 0.0 o.o Q 



TABLE 7. SHEAR AHO ftOftENT OIAGRAftS : HEllOS TEHSIOH STRUCTURE -- UITH UALL 
WINO OIRECTIOH 50 CONf'IGURATIOH B REf'EREICE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROINATE X-FORCE V-FORCE X-AREA Y-AREA X-PlESS Y-PRESS X-SHEAR Y- SHEAR Z-ftOftENT 
FEET IC IPS KIPS Sl FT Sl FT PSF PSF KitS KIPS Ff•KIPS 

0.000 -38.2 19.0 997. 
-4.9 -.7 295 409 -U.7 -1.8 

!.5.000 -33.2 19.8 94,. 
-to., 4.4 ,93 ,23 _., .4 7.0 N 

10.000 -zz., 15.4 705. "' -9., 4.5 81, 539 -11.8 8.3 0'1 

15.000 -13.0 10.9 533. -7.' 4.9 7,7 555 -U.l 8.8 
20.0('0 -5.1 ,.0 321. 

-3.7 4.1 480 442 -7.7 9.4 
25.000 -1.4 1.9 91. 

-1.4 1.9 17' 173 -e.o 11.0 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHD MOMENT DIAGRAMS l HELlOS TEHSIOH STRUCTURE -- WITH WALl 
It HD D t RECTI ON 60 COHFICURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORIHHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRES~ Y-PRESS X-SHEAR Y- SHEAR Z-ftOftEHT 
F'EET kiF'S KIPS SQ F'T sa FT PSF' PSF KIPS KIPS FT-KIPS 

0.000 -29. 1 23.:5 1259. 
-4.5 .0 295 409 -u.:, .0 

5.00(< -24.6 23.:5 1163. 
-8.8 5.5 693 623 -12.7 8.8 N 

10 .OC•O -1:5 7 18.0 .857. c.o 
-7.1 5.1 816 539 -8.7 9.4 

......., 

15. 0(•(< -EL' 12.9 642. 
-5.9 5.6 767 555 -7.6 10. 1 

20.0('0 -2.7 7.3 371. 
-2.4 4.6 480 442 -5.0 10.4 

25.000 -.3 2.7 120. 
-.3 2.7 176 173 -2.0 15.7 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AH~ fiOIIENT OIAGRANS I HELlOS TENSION STRUCTURE -- WITH VALL 
tUH~ OitECT I OH 70 COHF I CURA TlOH 8 REFERENCE PRESSURE 17.0 ~SF GUST FACTOR 2.25 

Z-COORDIHAT£ X-FORCE Y-FOIC£ X-AREA Y-AR£A X-PlESS Y-PRESS X-SHEAR Y-SH£AI Z-IIOfiEHT 
FEET KIPS KIPS se FT II FT PSF PSF KIPS KIPS FT-KIPS 

0.00(< -20.4 21.9 1474. 
-3.4 t.' 295 409 -tl.7 3.1 

5.000 _,,_, 27.4 1123. 
N -7.0 7.0 693 '23 -10.1 u.z 

10.000 -9.9 20.4 ''1. U) 

-4.9 5.7 .. , 539 -s.t 10., 00 

15 .00(• -5.t 14.7 709. 
-3.9 ,.1 7,7 555 -5.1 11.0 

20.000 -t.z 8.5 401. 
-t.l 5.1 410 442 -2.7 tl.S 

25.000 .2 3.5 146. 
.z l.S 17, 173 ·' 20.1 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHD lfOifEHT DIAGRAMS I HELlOS TEHSIOH STRUCTURE -- ~ITH VALL 
WIHD DIRECTION 90 COHFIGURATIOH B REFERENCE PRESSURE 17.0 PSF GUS~ FACTOR 2.25 

Z-COORDIHATE X-FORCE Y-F ORCE X-AREA ¥-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-HOifEHT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-ICIPS 

0.00(' -12., 32.4 1573. 
-2.1 3.5 295 409 -7.1 8.5 

5 .OC:•O -10.8 28., 1362. 
N -5.1 8.4 693 623 -7.3 13.4 

10.000 -5.7 20.6 981. tO 

-3.0 ,.0 81, 539 -3.7 11 . 0 tO 

15.000 -2.7 14.6 731. 
-2.4 6.2 767 555 -3.1 11 . 1 

20.000 -.3 8.5 3,8. -., 5.0 480 442 -1.2 11 . 2 
25.00(< .3 3.5 141. 

.3 3.5 176 173 1.5 20.1 
28.32(< Q.Q Q.Q 0. 



TABLE 7. SHEAR AHD "O"EHT DIAGRAMS: HELlOS TENSION STRUCTURE -- VITH VALL 
IIIHD DIRECTION 90 CONFIGURATION B REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

Z-COOROINATE X-FOaC:£ Y-FOICE X-AREA Y-AREI X-PRESS Y-PRESS X-SHEAR Y-SH£AR z-••y•r FEET KIPS KIPS SQ FT Sl FT PSF PSf KIPS KIPS fT-K PI 

0.000 -5.4 JS.C> 1525. 
-.4 s.s 295 409 -1.5 13.5 

5.000 -4.9 29.5 1262. 
\~if -2.8 '·' i93 i23 -4.0 15.4 0 10.000 -2.2 19.9 881. 0 

-t.i i.l 8ti 53' -2.0 tt.i 
t5.0C<O -.5 13.7 i5t. 

-.6 i.O 7i7 555 -.7 10.8 
20.000 .0 7.i 341. 

-.0 4.i 480 442 -.0 10.5 
25.000 . t 3.0 112 . 

. t 3.0 17i 173 .3 17.3 
28.320 0.0 0.0 0. 



TABLE 7~ SHEAR AND ftOftEHT DIAGRAftS : HEllOS TENSION STRUCTURE -- WITH WALl 
WIND DIRECTION 100 COHFICURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDIHATE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS Y-PRE$S X-SHEAR Y-SHEAR Z-ftONEHT 
FEET KIPS KIPS SQ FT SQ FT PSF' PSF' KIPS KIPS FT-KIPS 

0.000 3.7 37.0 1470. 
1.0 6.2 295 409 3.4 15. 1 

5. O(t(< 2.7 30.8 1196. 
.3 9.9 693 '23 .5 15.9 \N 

10.000 2.3 20.9 851. 0 
.4 6.7 816 539 . 5 12.4 ...... 

15 .OC.O 1.9 14.2 '36. 
1.4 6.4 7'7 555 1.8 tl."' 

20.000 .5 7.8 329. 
.7 4.9 

··~ 
442 1.' 11.0 

25.000 -.2 2.9 108. 
-.2 2.9 11, 173 -1 .3 16.9 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR RHO ftO"ENT DIAGRAftS : HEllOS TEHSIOH STRUCTURE -- liTH IALL 
IIHD DIRECTION 110 COHFIGURATIOH B REFERENCE PRESSURE 17.0 PSF CUST fACTOR 2.25 

Z-COORIHHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PlESS Y-PRESS X-SHEAR Y- SHEAR Z-IIOIIEHT 
FEET ICIPS KIPS Sl f'T SCI f'T PSf' PSF KIPS KIPS f'f-ICIPS 

0.000 14.7 37.0 1325. 
2.2 6.2 295 409 7.4 15.2 

5.0Ct0 12.5 30.8 lOii. 

""' 3.7 10.1 693 623 5.4 ".2 0 10.000 8.8 20.7 750. N 
3.4 7.3 81, 539 4.2 13.5 

1!5.000 5.4 13.5 548. 
3.6 ,,5 767 555 4.7 11.7 

20.000 1.7 7.0 271. 
1.9 4.5 480 442 4.0 10.2 

25.000 -.z 2.5 85. 
-.2 2.5 11, 173 -t.2 14.4 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"ENT DIAGRA"S : HELlOS TENSION STRUCTURE -- UITH UALL 
IIHD DIRECTION 120 CONFICURATIOH B REFERENCE PRESSURE 17.0 PSF CUST FACTOR Z. 2:J 

Z-COORDI HATE X-FORCE Y-FORC£ X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y·SHEAR Z-NOftEHT 
FEET KIPS KIPS SQ FT SQ FT PSF ¥SF KIPS KIPS FT-KIPS 

0.000 2:5.1 33.8 1070. 
3.4 '·' 295 409. 11.7 16.1 

5.000 21.£ 27.2 793. 
6.3 9.8 £93 £23 9.2 1:5.8 VI 

10.000 15.3 17.4 536. 0 
6.0 £.!5 8ti 539 7.3 12 . 1 VI 

15.000 9.3 10.8 398. 
!S.!S 5.5 757 555 7.2 10.0 

20.000 3.8 :5.3 18£. 
3.4 3.7 480 442 7.2 8.5 

25.000 . 3 1.£ 4:5 . 
.3 t.i 175 173 2.0 8.9 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHO "O"EHT DIAGRA"S : HELlOS TENSION STRUCTURE -- liTH IALL 
liND DIRECTION 13~ CONFIGURATION 8 REFERENCE PRESSURE 17.~ PSF CUST FACTOR 2.25 

Z-COOROIHATE X-FORCE V-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y-SHEAR z-"OMEHT 
FEET KIPS KIPS $1 FT Sl FT PSf PSF KIPS KIPS fT-ICIPS 

0.000 31. s 25.3 634. 
3., 5.3 295 409 12.3 12.9 

5.000 27.9 20.0 433. 
\H 7.7 7.2 693 ,23 11.1 11 . ' 0 10.000 20.2 12.8 316. .1::' 

7.8 4.8 816 539 '·' 8.9 
15.000 12.4 8.0 260. ,_. 4.3 7,7 555 8.8 7.7 
20.000 5.6 3.7 112. 

4., 3.0 480 442 9.7 6.8 
25.000 1.0 . 7 6. 

1.0 .7 17, 173 5., 4.1 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AN~ MOMENT OtAGRAHS : HELIOS TENSION STRUCTURE -- UITH UALL 
WIND DIRECTION 140 CONFICURATIOH 8. REFERENCE PRESSURE 17.0 PS~ CUST FACTOR 2.25 

Z-COOROI HATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-HOHENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-K IPS 

0.000 37.2 1 '. 1 348. 
4.0 4.2 295 409 

13 ·' 
10.3 

5.000 33.2 14.9 197. 
\H 9.5 5.8 693 623 13.8 9.2 

10.000 23.6 9.2 138. 0 

9.3 3.8 816 539 11.4 7.0 V1 

15.000 14.3 5.4 124. 
7.3 3.2 767 sss '·' 5.8 

20.000 7.0 2.2 37. 
5.4 2.3 480 442 11.2 5.2 

25.000 1.7 -.1 -30. 
1.7 -. 1 116 173 9.4 -.5 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"ENT DIAGRA"S : HELIOS TENSION STRUCTURE -- WITH UALL 
WIND DIRECTION 150 CONFIGURATION B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-"OIIEHT 
FEET IC IF'S KIPS sa FT sa FT F'SF PSF -IC IPS KIPS FT-KIF'S 

0.000 39.8 14.2 157. 
4.3 3.6 295 409 14.7 8.8 

5.000 35.5 to., 45. v.. 10.8 .. , ,,3 ,23 u.s 7.4 
10.000 24.7 ,,0 5. 0 

10.2 3.0 816 539 12.5 5.5 
en 

15.000 14.5 3.0 11. 
7.0 2.2 7,7 555 9.2 4.0 

20.000 7.5 .8 -25. 
5.5 1.4 480 442 u.s 3.2 

25.000 2.0 -., -st .. 
2.0 -., 17, 173 11.3 -3.7 

28.320 0.0 0.0 0. 



TABlE 7. SHEAR AHD MOMENT DIAGRAMS I HEllOS TEHSIOH STRUCTURE -- UITH UALl 
WIHD DIRECTION 160 COHF I CURAT IOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROitUHE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS \'·PRESS X-SHEAR Y- SHEAR Z -"O"ENT 
FEET KIPS «IPS SQ F'T SQ FT PSF PSF KIPS XIPS FT-ICIPS 

0.000 39.6 8.8 31. 
4.2 2.6 295 409 14.3 6.3 

5.000 35.4 6.2 -47. 
10.8 2.8 693 623 U.i 4.5 VI 

10.000 24.6 3.4 -46. 0 

10.2 1.7 816 539 12.5 3.2 " 15.0(1(< 14.3 1.7 -17. 
i.8 1.4 767 555 8.8 2.5 

20.000 7.i . 3 -30 . 
5.5 . ' 480 442 11.4 2.1 

25.000 2. 1 ... , -41. 
2.1 -.6 176 173 12.0 -3.4 

29.320 0.0 0.0 0. 



TABLE 7. SHEAR ANO "O"ENT DIAGRA"S : HEllOS TENSION STRUCTURE -- UITH VALL 
UIN& &IRECTtGH 170 COHFICURATIOH 8 REFEREHCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORI>INATE X-FORCE Y-FORCE X-AREA Y-AREA X-PlESS Y-PRESS X-SHEAR Y- SHEAR Z-NONEHT 
FEET KIPS KIPS SQ FT sa rr PSF PSF KIPS ICIPS FT-ICIPS 

0.000 38.7 4.0 -14. 
4.0 1.3 295 40t U.i 3.1 

5.000 34.7 2.8 -58. 
\H 10.9 1.1 693 623 15.7 1.8 

10.000 23.8 1.6 -33. 0 

10.1 . 7 816 S3t 12.4 1.3 
00 

15.000 13.7 .9 -9. 
6.2 . ' 757 SS5 8.1 1.1 

20.000 7., .3 -14. 
5.3 .s 480 442 10.9 1.1 

25.000 2.3 -.1 -t,. 
2.3 -.1 176 173 13.1 -.8 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR RHO ftOftEHT DIAGRAftS : HEllOS TENSION STRUCTURE -- WITH WALL 
VIHD DIRECTION 180 CONfiGURATION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDIHATE X-FORCE '!'-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-NONEHT 
FEET KIPS KIPS SQ FT SQ fT PSF PSF KIPS KIPS FT-KIPS 

0.000 38.5 0.0 0. 
3.7 0.0 295 409 12.7 0.0 

5.000 34.8 0.0 0. 
\.N 11.0 0.0 693 '23 tS .9 0.0 0 10.0(<0 23.8 0.0 0. c.o 

10.2 0.0 81, 539 
12 ·' 

0.0 
15.000 13., 0.0 0. 

'·1 0.0 7,7 ''' 8.0 0.0 
20.0Ct0 7.4 0.0 0. 

5.2 0.0 480 442 10.8 0.0 
25.000 2.2 0.0 0. 

2.2 0.0 17, 173 12.7 0.0 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHO HOHEHT DIAGRAHS : HELlOS TEHSIOH STRUCTURE -- WITH WALL 
VIHI> DIRECTION 19~ CONFIGURATION B REFERENCE PRESSURE 17.~ PSF GUST FACTOR 2.25 

Z-COORI>INATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-HOHEHT 
FEET KIPS KIPS sa FT Sl FT PSF PSF KIPS KIPS FT-ICIPS 

0.000 38.7 -4.~ 14. 
4.0 -1.3 295 409 

13 ·' 
-3.1 

5.0(10 34.7 -2.8 58. 
10.9 -1.1 693 623 U.7 -1.8 \H 

10.0(10 23.8 -1.' 33. ....... 
1~.1 -.7 81, 539 12.4 -1.3 0 

15.00(1 13.7 -.9 9. 
,,2 -., 7,7 sss 8.1 - 1 . 1 

20.000 7., -.3 14. 
5.3 -.5 410 442 10.9 -1.1 

25.000 2.3 . 1 1' . 
2.3 . 1 17, 173 13.1 .8 

28.320 0.0 0.0 0. 



TABLE 7. SHERI AHO MOMENT OIAGRAHS : HELlOS TENSION STRUCTURE -- WITH WAlL 
WIND OIRECTIOH 200 CONFIGURATION B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDIHATE X-FORCE Y-FOICE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-MOftEHT 
FEET KIPS KIPS SQ FT SCI FT PSF PSF KIPS KIPS FT-KIPS 

0.000 39.6 -8.8 -31. 
4.2 -2.6 29!5 409 14 3 -6.3 

5.000 3!5.4 -6.2 47. 
\N 10.8 -2.8 693 623 U.i -4.5 

10.000 24.6 -3.4 4,. ....... 
10.2 -1.7 81, 539 lZ .s -3.2 

....... 

15.000 14.3 -1.7 17. 
6.8 -1.4 767 555 8.8 -2.5 

20.000 7., -.3 30. 
5.5 -.9 480 442 11.4 -2.1 

25.000 2. 1 . ' 41. 
2.1 .6 176 173 12.0 3.4 

29.320 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE -- WITH WALL 
WIND DIRECTION 21~ CONFICURATION 8 REFEREMCE PRESSURE 17.~ PSF GUST FACTOR 2.25 

Z-COORI>INATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y- SHEAR Z-fiOftE NT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 39.8 -14.2 -U7. 
4.3 -3.6 29~ 40' 14.7 -8.8 

5.000 35.5 -10.6 -45. 
\.Ill 10.8 -4.6 693 623 15.5 -7.4 ...... 10. 0(<(< 24.7 -6.0 -5. N 

10.2 -3.0 816 S3' 12 .S -s.s 
1 S. OCtO 14.5 -3.0 -11. 

7.0 -2.2 767 ''' 9.2 -4.0 
20.000 7.5 -.8 25. 

s.s -1.4 480 442 11.5 -3.2 
25.000 2.0 . ' 51. 

2.0 ·' 176 173 tt .3 3.7 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND ftOftENT DIACRAftS I HELlOS TENSION STRUCTURE -- WITH VALL 
WIND DIRECTION 220 CONFIGURATION B REFERENCE PRESS~RE 17.0 PSF GUST FACTOR 2.25 

Z -C OORf>I NATE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR 'f- SHEAR Z-ftOifENT 
FEET kiPS KIPS SQ F'T SQ FT PSF PSF KIPS KIPS FT-KlPS 

0.000 37.2 -1 '· 1 -341. 
4.0 -4.2 295 409 

13 ·' 
-10.3 

~. 0(•0 33.2 -14.9 -197. 
\H 9.5 -5.8 693 '23 13.8 -9.2 ...... 10 .00(• 23.6 -9.2 -138. \H 

9.3 -3.8 816 ,39 11.4 -7.0 
15.000 14.3 -5.4 -124. 

7.3 -3.2 7,7 555 '·' -5.8 
20.000 7.0 -2.2 -37. 

5.4 -2.3 480 442 11.2 -5.2 
25 .00(• 1.7 . 1 30. 

1.7 . 1 176 173 9.4 .5 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND "O"EHT DIAGRR"S I HELlOS TENSION STRUCTURE -- WITH VALL 
YIHO DIRECTION 230 COHF I GURRTION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDI NATE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y- SHEAR Z-IIOIIEHT 
FEET KIPS KIPS SQ FT sa FT PSF' PSF KIPS KIPS FT-KIPS 

0.000 31.' -25.3 -i34. 
3.6 -5.3 295 409 12.3 -12.9 

5.000 27.9 -20.0 -433. 
7.7 -7.2 i93 623 11.1 -11.i \J\1 

10.000 20.2 -12.8 -31i. ...... 
7.8 -4.8 81, 539 '·' -8.9 ~ 

15.000 12.4 -8.0 -260. 
,,8 -4.3 7i7 555 8.8 -7.7 

20.000 '·' -3.7 -112. 
4., -3.0 480 442 9.7 -i.l 

2!1.0Ct0 1.0 -.7 -i. 
1.0 -.7 17, 173 '·' -4.1 

28.320 0.0 o.o 0. 



~~=kEoiRE~~j~~ ~~: MOMENT D~AGRA~gH~ICURATIOH eHELIOS TENSION it~~~i~~~ PRE~i~:Eur~~o PSF GUST FACTOR 2.25 

Z-COORIHHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y- SHEAR Z-ftOftENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

0.000 25.1 -33.8 -1070. 
3.4 _,,, 29!5 409 11.7 -16.1 

5 .O«H~ 21.6 -27.2 -793. 
6.3 -9.8 693 i23 9.2 -IS .8 \H 

10 .OC•O 15.3 -17.4 -53i. ~ 

6.0 -6.5 816 539 7.3 -12.1 V1 
15.0(10 9.3 -10.8 -398. 

5.5 -5.5 767 555 7.2 -10.0 
20.000 3.8 -!5.3 -186. 

3.4 -3.7 480 442 7.2 -8.5 
25 .oc.•o .3 -1.6 -45. 

.3 -1.6 176 173 2.0 -8.9 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHO "O"EHT OIAGRA"S I HELlOS TENSION STRUCTURE -· WITH WALL 
WIND OIRECTIOH 250 CONFIGURATION B R£F£REMC£ PRESSURE 17.0 PSF CUST FACTOR 2.25 

Z-COORDINATE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y- SHEAR Z-IIOIIENT 
FEET KIPS KIPS sa FT SQ FT PSF PSF KIPS KIPS FT-KIPS 

o.oc.o 14.7 -37.0 -1325. 
2.2 _,.2 295 409 7.4 -15.2 

5.000 12.5 -30.8 -to''· \H 3.7 -10.1 ,,3 623 5.4 -1,.2 
10.000 8.8 -20.7 -750. ~ 

3.4 -7.3 81, 539 4.2 -13.5 
en 

15.000 5.4 -13.5 -548. 
3.6 .,.5 767 555 4.7 -11.7 

20.000 1.7 -7.0 -271. 
1.9 -4.5 480 442 4.0 -10.2 

2~.000 -.2 -2.5 -es. 
-.2 -2.5 11, 173 -1.2 -14.4 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AH~ ftOftENT DIRGRAftS : HELIOS TENSION STRUCTURE -- WITH WALL 
WINO ~IRECTIOH 260 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOR~I HATE X-FORCE '!'-FORCE X-AREA Y-AREA X-PRESS '!'-PRESS X-SHEAR 'I'- SHEAR Z-ftOttENT 
FEET KIPS KIPS SQ FT Sl FT PSF PSf kiPS kiPS FT-KIPS 

0.000 3.7 -37.0 -1470. 
1.0 -6.2 295 409 3.4 -15.1 

5.000 2.7 -30.8 -1196. 
.3 -9.9 693 623 .5 -15.9 \JII 

10.000 2.3 -20.9 -851. ....... 
.4 -6.7 816 539 .5 -12.4 ""'.J 

15.000 1.9 -14.2 -636. 
1..C. _, .. 767 55!5 1.8 -11 ·' 20.000 . 5 -7.8 -329. 

.7 -4.9 480 442 1.6 -11.0 
25.000 -.2 -2.9 -108. 

-.2 -2.9 17, 173 -1.3 -16 ·' 28.320 0.0 0.0 0. 



TABLE 7. SHEAR RHO "OHENT OIAGRR"S : HELlOS TENSION STRUCTURE -- UITH UALL 
UIHD DIRECTION 270 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORDtNATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-ftOftEHT 
FEET KIPS KIPS SQ FT sa FT PSF PSF KIPS KIPS FT-IC IPS 

0.000 -:S.4 -3:S.O -1:S2:S. 
-.4 -5.5 2,5 409 -1.5 -13.5 

5.000 -4.9 -29.:S -12,2. 
Vol -2.8 -9.6 ,,3 623 -4.0 -15.4 

10.000 -2.2 -19.9 -881. ~ 

-1.6 -6.3 su, 539 -2.0 -11 . ' 
co 

15.000 -.5 -13. 7 -651. 
-.6 -6.0 767 555 -.7 -10.8 

20.000 . 0 -7.6 -341. 
-.0 -4.6 480 442 -.0 -10.5 

25.000 • 1 -3.0 -112. 
. 1 -3.0 176 173 .l -17.3 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS : HEllOS TEHSl~M STRUCTURE -- WITH WALL 
WIND DIRECTION 280 CONf I CURATIOH B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOIDIHATE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAF. Y-SHEAR Z-ftOftENT 
FEET KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS fT-KIFS 

0.000 -12.9 -32.4 -1573. 
-2. 1 -3.5 295 409 -7.1 -8.5 

5.000 -10.8 -28.9 -1362. 
-5.1 -8.4 693 623 -7.3 -13.4 \N 

10.000 -5.7 -20.6 -981. ....... 
-3.0 -6.0 816 539 -3.7 -11.0 c.o 

us .000 -2.7 -14.6 -731. 
-2.4 -6.2 7,7 555 -3.1 -1 1. 1 

20.000 -.3 -8.5 -398. 
-.6 -5.0 480 442 -1.2 -11 . 2 

25.000 . 3 -3.5 -141. 
.3 -3.5 176 113 1.5 -20 .1 

28.J2(t 0.0 0.0 0. 



TABLE 7. SHEAR AHO "O"EHT OIAGRA"S : HELlOS TENSION STRUCTURE -- WITH VALL 
VIND DIRECTION 290 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSf GUST FACTOR 2.25 

Z-COORDINATE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS 'f-PRESS X-SHEAR Y-SHEAR Z-"O"EHT 
FEET KIPS KIPS sa FT SQ fT PSf PSf KIPS KIPS fT-KIPS 

0.000 -20.4 -28.9 -1474. 
-3.4 -1., 295 409 -11.7 -3.8 

5 .oc.o -16.9 -27.4 -1323. 
-7.0 -7.0 ,93 '23 -10.1 -11 . 2 \H 

10. OC/0 -9.9 -20.4 -9,1. N 

-4.9 -5.7 81, 539 -5.9 -10., 0 

15.000 -s. 1 -14.7 -709. 
-3.9 _,_ 1 7,7 555 -5.1 -11.0 

20.000 -1.2 -8.5 -401. 
-1.3 -5.1 480 442 -2.7 -11.5 

25.000 . 2 -3.5 -14'. .2 -3.5 17' 173 .9 -20.1 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND HOHENT DIAGRAMS : HELlOS TENSION STRUCTURE -- WITH WALL 
IIHD DIRECTION 300 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROI HATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y -PRESS X-SHEAR Y-SHEAR Z-ftOftENT 
FEET kIPS KIPS SQ FT SQ FT PSF PSF' KIPS KIPS FT-KtPS 

0.000 -29. 1 -23.!5 -1259. 
-4.5 -.0 29!5 409 -15.3 - 0 

5.000 -24.6 ·23.S -1U3. 
\.N -EL8 -5.s ,,3 ,23 -12.7 -8.8 N 10.000 -1S.7 -18.0 -157. ..... 

-7.1 -5. 1 816 539 -8.7 _, ... 
15.000 -8.6 -12.9 -642. 

-5.9 -5.6 7,7 555 -7.6 -10.1 
20.000 -2.7 -7.3 -371. 

-2.4 -4.6 480 442 -5.0 -10.4 
25.000 -.3 -2.7 -120. 

-.3 -2.7 17' 173 -2.0 -15.7 
28. :uo 0.0 0.0 0. 



TABLE 7. SHEAR AN~ MOMENT DIAGRAMS : HELlOS TENSION STRUCTURE -- UlTH UALL 
UIHD DIRECTION 310 COHFICURATIOH B REFERENCE PRESSURE 17.0 PSF CUST FACTOR 2.25 

Z-COORDIHATE X-FORCE Y-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y·SHEAR Z-ftOIIEHT 
FEET tc IPS KIPS sa FT sa FT PSF PSF KIPS KIPS FT-IC IPS 

0.000 -38.2 -19.0 -997. 
-4.9 . 7 295 409 -a .1 1.8 

5.000 -33.2 -19.8 -94,. 
\H -10., -4.4 i93 ,23 -u .4 -1.0 N 10.000 -22., -15.4 -705. N -9., -4.5 81i 539 -lt .8 -8.3 

15.000 -13.0 -10.9 -533. 
-1.9 -4.9 1,1 555 -10.3 -8.8 

20.000 -5. t -i.O -321. 
-3.1 -4. 1 410 442 -1.1 -9.4 

25.000 -1.4 -1.9 -tl. 
-1.4 -1.9 17i 173 -8.0 -11.0 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AN~ "O"ENT DIAGRA"S l HELlOS TENSION STRUCTURE -- ijiTH WALl 
VIHD DIRECTION 320 COHFICURATIOH 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z -COOR~I NATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-"O"EHT 
FEET KIPS KIPS SQ FT SQ fT PSF' PSF' KIPS KIPS FT-KIPS 
0.000 -45.9 -14.9 -700. 

-4.8 . 7 295 409 -16.3 1.8 
5.000 -41.1 -15.7 -678. 

-12.0 -3.2 £93 i23 -17.4 -5 .1 Vol 
10.000 -29. 1 -12.5 -516. N 

-12.2 -3.i 816 539 -14.9 _,_, Vol 

15.000 -1£.9 -9.0 -415. 
-9.5 -4.0 7i7 555 -12.4 -7.2 

20.000 -7.4 -4.9 -274. 
-4.7 -4.0 480 442 -9.8 -9.0 

25.000 -2.7 -1.0 -58. 
-2.7 -1.0 17£ 173 -15.3 -5.5 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AM~ ftOftENT ~IAGRANS : HELlOS TENSION STRUCTURE --.WITH WALL 
WIHt DIRECTION 330 CONFIGURATION B REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COOROUIRTE X-.FORCE Y-FOICE X-AREA Y-ARER X-PlESS Y-PRESS X-SHEAR Y- SHEAR z-"O"EHT 
FEET KIPS KIPS SQ FT Sl FT PSF PSF KIPS KIPS F'T-KIPS 

0.000 -52.8 -10.1 -427. 
-•.7 .8 295 •ot -a.o 1.9 

5.000 -•a. 1 -10.9 -428. 
-13.3 -2.4 ,,3 ,23 -19.2 -3.9 Vol 

10.000 -34.8 -8.4 -310. N 
-14.4 -2.7 81, 539 -17.7 -5.0 -'=' 

15.000 -20.4 -5.7 -252. 
-11.5 -2.8 7,7 sss -15.0 -5.1 

20.000 _,_, -2., -172. 
-5.5 -2.9 480 442 -11.5 _,.5 

25.000 -3.4 -.0 -11. 
-3.4 -.0 17, 173 -19.1 -.2 

28.320 0.0 0.0 0. 



TABLE 7. SHEAR AND MOMENT DIAGRAMS : HEllOS TENSION STRUCTURE -- UITH URLL 
WIND DIRECTION 340 CONFIGURATION 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR Z.ZS 

Z-COOROIHATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR Z-NONENT 
FEET KIPS KIPS sa FT sa FT PSf PSf KIPS KIPS FT-KIPS 

0.000 _,8.9 -4.9 -228. 
-5.2 1.3 295 409 -17.6 3.2 

5.000 -53.7 -£.2 -260. 
\N -14.7 -1.4 £93 623 -21.2 -2.2 N 1 0 . tH~O -39.0 -4.8 -181. V1 

-15.5 -1.7 81£ 539 -20.3 -3.2 
15.00(i -22.4 -3.1 -139. 

-12.$ -1.9 767 ''' -16.3 -3.4 
20.000 -9.9 -1.2 -93. 

-£.0 -1.8 480 442 -12.4 -4.1 
25.000 -3.9 ·' 14. 

-3.9 ·' 176 173 -22.4 3.4 
28.320 0.0 0.0 0. 



TABLE 7. SHEAR AHO "O"EHT DIAGRA"S : HELlOS TENSION STRUCTURE -- WITH WALL 
VIHD DIRECTION 350 COHFIGURATIOH 8 REFERENCE PRESSURE 17.0 PSF GUST FACTOR 2.25 

Z-COORIH HATE X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y·SHEAR Z-NONENT 
FEET liPS liPS sa FT Sl FT PSF PSF KIPS KIPS FT-K t PS 

0.000 -62.' -1.4 -56. 
-6.0 1.6 295 409 -20.4 3.8 

5.000 -56.6 -2.9 -96. 
\H -us .4 -.1 693 623 -22.3 - 1 . 1 N 10.000 -41. 1 -2.3 -49. en -17.8 -1. 1 816 539 -21.8 -2.0 

15.000 -23.4 -1.2 -24. 
-13.0 -.9 767 555 -17.0 -t.' 20.000 -10.3 -.3 -29. 
-6.0 -.9 480 442 -12.5 -1.9 

25.000 -4.3 ·' 17. 
-4.3 ·' 116 173 -24.6 3.3 

28.320 0.0 0.0 0. 



1 ftBL E 8. COftPARISOH BETWEEN PRESSURE COEFFICIENTS ( 1 ;. PEAK OIFFEREHCE 
( 2 > SI"ULTAHEOUS DIFFERENCE 

COHFICURATlON A 
PEAk SI lUll TANEOUS 

OIFFEREHCE OIFFEREHCE 
-------------- ------------

COLUMN ( 1 ) ( 2;. (3) (4) (5) (f,} ( 7 I 
TAP MAX M!H PIS HEG POS HEG RATIO 

101 . ,04 -.549 1.,37 -.688 1. £41 -. ''' . 998 
201 . 139 -1.033 

103 .321 -.692 1.094 -.800 .,11 -.588 1. 201 
203 .02? -.??3 

104 . 491 -1 . t 80 1.413 -1.447 1.180 -1. 300 1. 113 
204 .2£7 -.92Z 

105 .569 -1.013 1.273 -1 . 3 75 1 . 151 -1.263 1.08' 
205 .3£2 -.704 

10£ .5£9 -.887 1.094 -1 . 138 .94£ -1. 007 1. 130 
20£. . 251 -.525 

10' .438 -.660 1. 177 -.778 1 . 03' -.£:55 1. t 3£ 
209 .118 -.?39 

112 . 393 -.984 1.100 -1.238 .845 -.952 1. 300 
(1.1 

212 .254 -.707 --- --- N 
...... 

113 . 233 -1.288 . 723 - l . '75 .629 -1. 1£9 1.433 
213 .387 -.490 

12£ .371 -1.545 ., .. , -1 . 981 .5££ -1.541 1. 28£ 
Z2i .436 -.275 

130 .412 -1.100 .701 -1.£20 .450 -1. 392 1. 1£4 
23C• .520 -.289 

132 .114 -.972 .,29 -1.256 .178 -1. 122 1.119 
232 .284 -.515 

133 .373 -1.060 .645 -1 . 5 71 .361 -1.320 1. 190 
233 .511 -.272 

134 -· 322 -.983 .753 - t. 244 .£17 -1.002 1.242 
234 .2£1 -.431 

135 . 539 -.iOO 1.4,1 -.735 1. 252 -.510 1. 1£7 
••• ., C" . 135 -. 922 ,;::.~..J 

13£ . 327 -1.332 .£15 -1.715 .383 -1.340 1. 280 
23i . 383 -.288 

13' .369 -.960 1. 1 ~8 - 1 . Q 68 . ,8€· -.642 t . t 74 
239 . 208 -.78' 



328 

14£ . 371 -1.004 .742 - 1 . 3 24 .~71 - t. 146 1. 1 ~5 
246 . 320 -.371 

151 . 57' -.i88 1.212 -.,05 1.114 -.537 1. 088 
25! .217 -.633 

152 . 571 -.741 1. 14 3 -.941 .944 -. 650 1. 211 
252 .200 -.572 

1~3 . 434 -.,06 1.211 -1.171 l.l,E- -.884 l.f.tlJ 
253 .2,, -.?77 

155 . 426 ... ,,8:S 1.157 -.836 1 . 1 t 1 -.817 1.041 
zss . 1St -.731 

157 . 18'9 -.449 1.0,2 - .47' .983 -.348 1. 111 
25 7 . (•30 -.903 

COt4F I GURAT IOH B 
PEAK SiftULTAHEOOS 

1)1 FFEREHCE DIFFERENCE -------------
__________ ..,. ____ 

COlUtHt ( l) ( 2) (3) (4) ( 5) (£) (?) 

TAP fUIX ftlH POS NEG POS NEG RATIO 

101 .4:J6 -.638 1. 17 5 -.952 1.076 -.711 1 . "' 2 
2Ct1 .314 -.719 

103 . 297 -1 . 077 .999 -1 . 409 .931 -1.435 .982 
203 .332 -.702 

104 . 383 -1.254 1.198 - 1 . 7 37 1 . 011 -1.212 1.433 
204 . 483 -.815 

105 .403 -.823 . 952 -1 . 340 . 799 - t. 4 72 .910 
205 .517 -.549 

10& .446 -.797 .977 -1 . 193 . 794 -. 931 1. 281 
20£ . 396 -.531 

10' .42' -.481 1.187 -.774 1. 288 -.939 . 922 
20'9 . 293 -.761 

11 2 .340 -.859 .963 -1.261 1. 000 -1. 123 1. 12 3 
212 .402 -.623 

113 . 224 -1.254 . 535 -1.754 .413 -1. 429 1. 227 
213 .500 -.311 

12f. .3£0 -1.604 _,,. -2.054 .569 -1. 826 1.125 
22£ . 450 -.294 

130 .444 -1.201 .730 -1.708 .511 -1. 5,7 1. 090 
230 . 507 -.286 

132 . 133 -1.149 .442 -t. S90 .143 -l.S13 1 . OS 1 
232 .44t -.309 

133 .352 -1.0'9 ,,39 -1. ,,7 .304 -1. 523 1.095 



233 

134 
234 

135 
235 

136 
23£. 

13CJ 
239 

146 
24i 

151 
251 

152 
252 

153 
253 

155 
25~ 

157 
25? 

. 598 

. 308 

. 3 €.3 

.548 

. 1 ' ' 

.383 

.341 

. 376 

. 279 

. 294 

.321 

.5£6 

. 299 

. 472 

. 291 

. 457 

.341 

. 345 

. 163 

.21i 

. 108 

-.287 

-.SS4 . 72 3 
-.415 

-.,48 1.385 
-.937 

-.991 .b80 
-.297 

-.902 .973 
-.597 

-.921 .630 
-.336 

-.813 1.071 
-.505 

-.,92 .999 
-.527 

-.772 1.031 
-.574 

-.709 1. 048 
-.703 

-.479 .989 
-.773 

NOTES REFER TO COlU"N HU"BER: 

-1.:247 

-.814 

-1.332 

-1.181 

-1.242 

-1.112 

-.983 

-1.113 

-.8?2 

-.587 

(1) "AXIMU" PEAK PRESSURE COEFFICIEHT<CP> 
(2) "IHIMU" PEA« CP 

.681 -1.118 1 . 11 5 

1 . 195 -.692 1 . 15' 

.257 -.991 1.344 

.848 -.715 -1.393 

.322 -.?89 1. 574 

. 939 -.655 -1.184 

. ''' -.783 1. 034 

.71£. -.7£.1 t. 463 

t . 08 2 -.b34 . ''' 
. 903 -.4£9 t . 09 5 

(J) PEA« DOWNWARD ACTING CP CALCULATED BY TAKING THE MAXIftUft PEAK CP FOR 
THE TOP TAP <tOO'S) AHD SUBTRACTING THE "IHI"U" PEAK CP FOR THE 
SOTTG" TAP <200'S) 

<41 PEAK UPWARD ACTING CP CALCULATED BY TAKIHC THE "IHiftUft PEAK CP FOR 
THE TOP TAP AND SUBTRACTING THE MAXI"U" PEAK CP FOR THE BOTTO" TAP 

<5> PEAK DOWHIARD ACTING CP CALCULATED BY TAKING THE DIFFERENCE 
IN CP ACROSS THE TAPS SIMULTANEOUSLY 

(6) PEAK UPIARD ACTING CP CALCULATE~ BY TAKIHC THE DIFFERENCE 
IN CP ACROSS THE TAPS SIMULTANEOUSLY 

(7) F.ATIO OF THE COHTROLLIHG PEAK OF EITHEF. (3) OR (4) TO THE COHTROLLIHG 
PEAK OF EITHER (5) OR (6). IN E~CH CASE THE VAlUE UNDERliNEO IS THE 
COHTROlliHG PEAK 

~ 
\0 
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APPENDIX A 

PRESSURE DATA 

Note: Pressure coefficients are defined in Section 4.3. 

Pressure tap designation is explained in Figure 3. 



APPENDIX A -- PRESSURE OATAI HELlOS TENSION STRUCTURE -- NO WALl 

.. ~ TAP CPPIEAN CPRPIS CPMAX CPKIN YO TAP CPPIEAN t:PRMS CPPIAX CPMIN 110 TAP CPIIEAH CPRIIS CPPIAX CPNlH 

<• 10·1 -. 1,~ .064 .031 -.492 0 1!51 .20' .099 .~4!5 -.200 10 122 -.370 .ltt: -. 1 0 1 - 1 . 0 74 

0 102 -. 170 . 061 .Ot.\9 -.497 0 1!52 . 230 .tOO . :s 71 -. 0 t5 to t23 -.20:S .052 -.019 -.408 
(t 103 •.. 322 .095 -.0!32 -.648 0 1~3 .128 .077 .397 -.047 10 124 -.JSS .lOS -.098 -.83!5 
(• 104 -.273 . t 02 . 0:56 -.903 0 1:54 -.012 .043 . 130 -. 1:57 to 125 -.364 .097 -. t 76 -.983 

0 10~ -.238 .093 .0~3 -.917 0 1~5 -.064 . 022 .021 -.151 10 126 -.328 .078 -. 17 3 -. ''' 
0 106 -.241 . c>8t -.005 -.826 0 156 .074 . Co64 .302 -.210 10 121 -.236 .048 -.098 -. 388 

0 107 -. 1,3 .044 .006 -.420 0 157 -.020 .026 .076 -. 130 10 128 -.28& .062 -.122 -.!518 
(t 108 -.274 . 074 -.051 -.607 0 201 -.102 .046 .060 -.302 to t29 -.lib .099 -. 150 -.829 

0 109 -.204 .037 -.067 -.328 0 203 -. 080 .021 -.013 -.166 to 130 -.386 .0,, -.154 -.767 
(t 110 -.263 . 09t .092 -.891 0 204 026 .038 . 186 -. t 03 to 13t -.467 . tot -.219 -.840 

0 111 -.251 . 082 .004 -.672 0 205 .060 . 0!58 .~34 -. 185 10 132 -.!511 .106 - 225 - 927 

0 112 -.277 .0£0 -.058 -.504 0 206 -. (•30 . (*4' 
. 1 ' ' 

-.212 to t 33 -.37£ . 08£ -.149 -.828 

0 113 -.32'1 .095 -.017 -.841 0 209 -.037 .021 . Ol!S -.123 10 134 -.355 . oeo -.126 -. 689 
(t 114 -.347 .112 -.070 -1.04£ 0 212 .056 .. 040 .254 -. 071 10 135 - .tft2 .049 -.044 -.390 

0 115 -.285 .086 -.001 -.i45 0 213 .059 .069 .381 -.152 10 136 .045 . 1)59 .244 -. t 16 
(t 11, -.355 . 082 - .15' -.80' 0 226 .000 . 047 . 196 -. t 61 to 137 -. t 61 . 054 -.012 -. 404 

0 117 -.163 .023 -.093 -.235 0 230 -.008 . 044 . 179 -. 180 u 138 -.326 .018 -. l3i - 607 

0 118 -.351 . 087 -.102 -.678 0 232 -.039 .077 .269 -.325 10 139 -.213 .037 -.08' -.353 

0 119 -.390 . 108 -.067 -.876 0 233 -.(109 . 038 . 109 -.140 to 140 -.286 . 068 -.119 -.553 
(I 120 -.401 .095 -.139 -.824 0 234 . 015 .048 .234 -.202 10 141 .096 .053 .276 -. 070 

0 121 -.333 . 081 - .148 -.813 Q 235 -.031 .020 . 028 -. 149 to 142 -. 187 .045 -. 061 -.376 Vol 

(I 122 -.379 . t 15 -.ttt -1.149 0 236 -.019 .038 .108 -. t 92 tO 143 -.222 . 041 -.095 -.3-89 Vol 

0 123 -.233 .050 -.062 -.476 0 239 .ott .040 . t 43 - .1 90 to 144 -.312 . 062 -.us -.521 .... 
(I 124 -.362 . 105 - .107 -.985 0 246 -.0,3 .051 . t 03 -.252 to 14., -.! 66 .024 -. 104 -.250 

0 125 -.340 .093 - .14i -.899 0 251 -. Oi3 . 065 . 101 -.525 10 I 46 .057 . 054 . 254 -. 114 
(t 126 -.359 .085 -.190 -.847 0 252 -.079 .0,0 .093 -.569 10 147 -. t 59 .034 -.045 -. 280 

0 127 -.234 .045 -.114 -.395 0 253 -. 089 .081 .114 -.71)9 10 148 -.062 .047 . 111 -.242 

0 128 -.298 .060 - .147 -.499 0 255 -.02i .028 .058 - .187 to t 49 -.018 .042 . 132 -. 157 

0 129 -.399 . lOS -.143 -.824 0 257 -.153 . 13 t : 4>25 -.903 to 150 -.224 .046 -.097 -.428 
(I 130 -.432 .tot -.150 -1. 100 tO lOt -.141 .060 . 074 -.407 10 151 .200 .099 .552 -.162 

0 131 -.443 . 107 -.169 -.930 10 102 -.ttl . 062 .044 -.454 10 1,2 .218 . 1)94 . ,45 -.060 
(I 132 ..;.480 . 106 -.243 -.826 10 103 -.156 .Oi2 -. 017 -.470 10 153 .069 . Oi7 .319 -. 1.02 

0 133 -.311 . 091 - .172 -.826 10 104 -.245 .081 -.009 -.595 10 154 -.070 .042 .091 -. 278 

0 134 -.365 .07& -. t67 -.738 10 105 -. 252 .114 .088 -.864 to 155 - .1 07 .025 -.030 -.2t0 

0 135 -. 135 .048 -.029 -.348 10 106 -. 225 .085 .02' -.618 10 156 .023 .057 . 240 -.270 

0 136 .too .061 .307 -.078 to 107 -.128 .062 .045 -.624 10 157 -.022 . 029 .078 -. 145 

0 137 -.232 .059 -.065 -.452 10 108 -. 268 .077 -.017 -.789 10 201 -.075 .037 .085 -. 222 
(t 138 -.253 . 074 -.062 -.602 10 109 -.148 .039 .010 -.283 to 203 -.092 . 021 -.008 -. 173 
(I 139 -.202 035 -.t10 -.388 10 110 -.246 .095 .081 -.750 to· 204 .026 .038 .208 -. 124 

0 140 -. 200 062 -.043 - 477 10 ttl -.272 112 . 040 -1.084 10 205 .0,, . 066 . J32 -.224 
Q 141 .116 .059 .30i -.024 10 112 -.229 .Oi7 -.019 -.502 10 206 -.024 .048 .229 -.217 

0 142 -.222 .047 -.088 -.406 tO t 13 -.344 .088 -.032 -.648 10 209 -.057 . 021 .004 -. t56 

0 143 -.232 .043 -.110 -.373 10 114 -.321 .095 -.060 -.983 to 212 .057 .043 . 254 -.070 

0 144 -.275 .063 -. 121 -.501 tO 115 -.272 .103 .040 -.815 to 213 .06Q . 065 .327 -. 166 

0 145 -.116 .021 -.052 -. t 92 to 116 -.348 .089 -. 123 -.799 to 226 .012 . 052 .232 -. 158 
(t 146 .102 .060 .295 -.063 10 117 -.151 .022 -.063 -.244 10 230 .006 . 1)50 .192 -. 172 

0 147 -. 115 . 032 .Oll -.245 10 118 -. 330 .098 -.054 -.784 to 232 -.018 .Ct75 .254 -.320 

0 148 .01(1 . 05t .219 - .197 10 119 -.388 . to3 -.0,.., - .tH- t'$'" ~3!- --.003 .039 .128 -. t 59 

<• 149 -.021 .045 . 143 -.2(11 10 120 -.405 .(198 -. 134 -.788 tO 234 .023 . 048 . 224 -. 1 , • 

(• 15(t - 1i 9 .038 -.007 -.248 10 t2t -.373 .089 -.2(tO -.880 lO 215 -.024 .(tt9 . 0,4 -. 130 



APPEH~IX A -- PRESSURE DATA: H£LIOS TEHSIOH STRUCTURE -- HO WALL 

wo TAP CP .. £AN CPR"S CPfiAX CP .. IN wo TAP CP .. EAH CPRfiS CPttAX CPfiiH YO TAP CPfiEAN CPRfiS CPNAX CP .. IN 

10 23, -.009 .036 .118 -.118 20 143 -.223 .043 -.093 -.420 30 lt4 -.337 .090 -.019 -.850 

tO 239 .021 .t\39 . f 75 -.217 20 i44 -.351 . Oi9 -. i 8i -.589 30 t15 -.25i .104 .078 -.7£1 

10 246 -.042 .0~2 . 1 21 -.307 20 145 •. U3 .024 -. 1 11 -.273 30 tli -.393 .no -.03& -1.It7 

10 2!51 -.063 . 0 7!5 .IH -.!587 20 14, -. 002 .050 .177 -. 1 71 30 112' -. 135 .029 -. 00!5 -. 274 

10 252 -.Oil .Oil .113 -.473 20 147 -.201 .040 -.t-01 -.382 30 118 -.352 .136 .025 -1.095 

10 253 -.0,3 . 077 . ,,2 -.573 20 148 -.149 . 047 -. 012 -.382 30 119 -.434 .097 -. 165 -.817 

tO 255 -.015 .028 .080 - .176 20 149 -.023 . 043 . 180 -.155 30 120' -.389 .108 -.079 -.740 

1(1 257 -.137 . 106 .018 -.653 20 150 -.278 .049 -. 155 -.449 30 121 -.404 .10' -.187 -1.049 

20 101 -.125 .062 .068 -.486 20 1!51 .182 . 089 .493 -. t 12 30 122 -.402 .102 -. 17 3 - 1 . 0 70 

2(1 102 -. 153 .073 .091 -.463 20 152 .178 .092 . 474 -.128 30 123 -.15'4 .070 .152 -.4b8 

20 103 -.085 . 035 .098 -.282 20 153 -.017 .056 . 183 -. t 94 30 124 -.440 .093 -.158 -.799 

20 104 -.249 .084 -.019 -.79' 20 1~54 -.135 .040 .... 003 -.302 30 125 -.418 .103 -.202 -.908 

20 H\5 -.230 . t 04 .084 -1.013 20 155 -.145 . 025 -.Ob3 -.244 30 126 -.351 .094 -.164 -1.068 

20 Uti -.175' .02'5 . 038 -.47(t 20 15t> -. 049 .0,9 . 1 5'2 -.457 30 127 -.231 . 055 -.056 -. 432 

20 107 -.109 .080 .133 -.684 20 157 -. 035 .031 .062 -.199 30 128 -.275 .066 -.04C. -.522 

20 108 -.278 . 108 .054 -.814 20 201 -. 0,5 .035 .0,2 -.230 30 129 -.40' . 087 -. IG9 -.7,5 

20 109 -.123 .053 .051 -.443 20 203 -. 081 .021 -.015 -.lit 30 130 -.345 .092 -.107 -.841 

20 110 -.208 . 101 . 108 -.732 20 204 .019 .038 . 211 -.181 30 13.1 -.487 .093 -.245 -. 820 

20 l 1 1 -.265 .118 .043 -.912 20 205 .062 .062 .362 -. 133 30 132 -.470 . 085 -.235 -.837 

2(a 112 -.230 .Ct87 .030 -.818 20 20' -.010 . Ct40 . 153 - .135 3.0 133 -.374 . 065 -.205 -. 719 VI 
20 113 -. 346 .083 - .107 -.716 20 209 -.052 .023 .044 - .149 30 134 -.312 .076 -.116 -. 771 VI 

20 114 -.311 . 07, -.0,7 -.654 20 212 .049 .043 .232 -.144 30 135 -.151 .026 -.062 -.383 N 

20 115 -.280 . 122 . 050 -1.035 20 213 .058 .056 .297 -.127 30 llf -.119 .064 .084 -.392 

20 116 -.353 .099 - .135 -.932 20 22, .019 .052 . 251 - .142 30 137 -.035 .050 .136 -. 223 

20 11 7 -.154 . 024 -.019 -.280 20 230 . 027 . 049 .242 ,.. . l 07 30 138 -.418 .090 -. 116 -.747 

2(t 118 -.334 . 114 -.005 -1.121 20 232 -.019 .066 . 225 -.lOS 30 139 -.259 . 048 -. 13, -. 438 

20 119 -.41' .097 -.149 -.908 20 233 .011 .034 . 133 - .ll1 30 140 -.446 .087 -.239 -.792 

20 120 -.417 . 097 -.07' -.773 20 234 .034 . 048 .205 -.153 30 141 -.04' . 046 .109 -.210 

20 121 -.381 . 102 -. 181 -1 . 038 20 235 -. 034 .020 .054 - .1 68 30 142 -.092 . 045 . 059 -.253 

20 122 -.382 . 111 -.138 -.97' 20 23b .012 .Ct34 . 145 -.113 30 143 -. t '' .042 -.084 -.387 

20 123 -.182 .058 .048 -.385 20 239 .033 .043 .. 192 -.300 30 144 -.377 .082 -.154 -.684 

20 124 -.438 . tlt -.173 -.811 20 24, -.008 .050 . 145 -.193 30 145 -.188 .027 -. 102 -. 275 

20 125 -.403 . 103 .-.201 -1.016 20 251 -. 043 .071 . 133 -.501 30 146 -.082 .049 .986 -.2~8 

20 12.6 -.338 . 091 -.151 -.932 20 252 -. 045 .065 . 132 -.541 30 147 -.238 . 04? -.126 -.420 

20 127 -.234 .oso -.070 -.465 20 253 -.023 .r>77 . 180 -.475 30 148 -.240 .057 -.065 -.463 

2(1 128 -.272 .0,3 -.1 Cat -.558 20 255 -. (t04 .027 . 091 ~ .195 30 149 -.02' . 039 . 156 -. 172 

20 129 -. 359 .081 -.ISS -.151 20 257 -.104 .08' .016 -.659 30 1 so -.347 . 064 -.204 -.588 

20 130 -.362 .097· -. 1,5 -.903 30 101 -.105 .052 .05' -.412 30 151 .15' .090 .435 -.2?0 

20 131 -.502 .097 -. 231 -.859 30 102 -.114 . 056 .037 -.444 30 152 . ll' . 083 . 392 -. l 59 

20 132 -. 509 . 094 -.297 -.89' 30 103 -. 051 .040 . 119 -.325 30 153 - .1 00 . (t48 . 056 -.2,8 

20 133 -.386 .076 -.197 -.679 30 104 -.236 .105 .063 -.151 30 154 -.213 . 048 -.OfJ4 -.459 

20 134 -.34' . 072 -.151 -.659 30 105 -.173 .078 . 025 -.,50 30 155 -.188 . 030 -.098 -. 280 

20 135 -. 168 .035 -.077 -.386 30 10€. -.142 .0!58 .008 -.394 30 lSi -.151 . 101 .032 -.738 

20 13, -,023 .059 . t 59 -.219 30 107 -.065 .071 . 136 -. !526 30 157 -.058 . 03 t . 057 -.233 

20 137 -.102 .052 .09i -.318 30 108 -. 263 .123 .018 -. 938 30 201 -.055 .030 .098 -.166 

20 138 -.382 . 0?7 -. t 92 -.733 30 109 -.087 .072 .240 __ ,60 30 203 -.059 .020 .004 -. t 57 

20 139 -.245 .048 - .128 -.455 30 110 -.168 . (•90 . 072 - .• 97 30 204 .029 .031 .215 -.103 

20 140 -.362 . 075 - .175 -.,,8 30 ttl -. 215 .090 .077 -.723 30 205 .079 .054 .313 -. 072 

20 141 .034 . 052 . 195 -.184 30 112 -.209 .103 .098 -.804 30 206 -.012 .033 .146 -. 168 

20 142 -.145 .O·U .006 -.315 30 113 -. 320 .Ct86 -.090 -.669 30 209 -.04! .022 .034 -.142 



APPENDIX A -- PRESSURE DATAl HEllOS TENSION STRUCTURE -- HO WAll 

we- TAP CP"EAN CPR"S CP"AX CPM IN wo TAP CP,.EAH CPIUtS CPP!AX CP,.IH Lfl) TAP CP,.EAN CPRP!S CP,.AX CPI'fiN 

3(• 212 .034 .042 .223 -.QSf. 40 13~ -. 127 . 02 ~ -.027 -.242 50 106 - '1 07 . ¢4C• . 021 -.2CJ4 

3(1 213 .(1?1 .048 .248 - 111 40 136 -. 219 .070 005 -.457 50 107 -.03(1 . C•45 . 119 -.3:6 

30 22€- . 040 .046 .213 -. 12 3 4Q 1~7' .033 . 055 .213 -. 1135 50 1 (18 -. 152 . <;15 7 .OC1 -.::.,1 
3(1 230 .oo4 .04? .235 - . 1 0 7 4~ 138 -. 454 ' 1 (< 7 -. 173 -.880 5!) 10~ -.044 . 05? . 162 -.4~6 

30 232 -. 027 . 060 . 1 !58 -.412 40 139 -.254 .050 -.1 1' -.437 50 110 - 11 5 . (J!5 3 .054 -.421 

3(1 233 . 024 . 029 . 1 ~(I -.075 40 14 (• -. 489 .098 -.222 -.846 50 111 -. 14 5 .073 . 05? -.~39 

3(t 234 . 039 .042 . 256 -.0,3 40 1 4 1 -. 132 . 050 .009 -.341; 50 112 - '128 .(!77 .086 -. 7t>6 
3(1 235 -.048 . 021 . 023 -.161 40 142 -. 032 .048 .144 -.205 50 113 -.200 ,1)55 -.05b -. 4% 

30 236 .049 .038 . 1 '3 -.101 40 143 -. 14 7 .040 .008 -.25'4 50 1 14 - . 3 1 1 . 12 6 -·.026 -1.(11~ 

30 239 .032 .039 .183 -.2~1 40 144 -.405 . 080 -. 159 -.685 50 115 -. 182 . 084 .038 -.609 

30 24~ .03Z .046 . 1 71 - . 1 91 40 145 -. 178 . \•28 -' QCJ4 -.308 50 116 -.355 . ! C) 5 -·. 08 3 - 1 . v t-2 
3(1 251 -.031 .060 . 1 ~~ -.396 40 146 - . 17 0 .051 ,...,1)22 -. 3 41 50 11 i' -.077' .032 . 025 -.288 

30 252 -.023 .067 
. 1 '' 

-.568 40 147 -.253 .951 -. l (•2 -.440 50 118 -.28€- . 10 0 -.028 -. 8C18 

30 253 . 021 . 072 .234 -.578 40 148 -.303 . 06b -. 130 -.596 50 119 - .311 .086 -.087 -.b17 

30 255 .00' . 022 . 088 -. 176 40 14, -.01(1 .041 .lU -. 163 50 120 -.226 .Ct97 . (IC) 7 -.684 

30 2S7 -.071 .. 0~1 .018 -.451 40 15(1 -. 371 .063 -.209 -.581 50 121 -.430 . 10 5 -. 142 -.930 

40 101 -.(192 .041 .023 -.318 40 151 . 117 .081 .374 -.229 50 122 -.432 .107 -. 155 -.,37 

40 1C:2 -. 09.1 .039 .O~H -.320 40 152 .080 .071 .329 -.313 50 123 -.099 . 093 .164 -.607 

4 (• 1Q3 -.041 .042 . 142 -.254 40 153 -. 18 4 .ii46 -.037 -.4iil 51) 124 -.450 . 10 0 -. 188 -.834 

40 104 -.196 . 089 .060 -.734 40 154 -.253 . ~.~so -. 127 -. 4 30 50 125 -.44~ . 10 7 -.192-1.131 

4(1 105 -. 142 . 061 . 018 -.451 40 155 -. 196 .032 -. 103 -.323 50 126 -.3,8 .10i -.152 -1.084 \.H 

40 106 -.126 .04' .026 -.420 40 1~6 -.279 .119 . 020 -.720 50 127 -.150 . 057 . 06' -. 416 \.H 

40 107 -.039 ..... ~, . 144 -.350 40 157 -. 0,2 .044 .. I) 18 -.363 50 128 -.200 ,(I,, .049 -.610 \.H 

4(.'1 1(}8 -.20~ . 094 .013 -.791 40 201 -.052 .022 . 065 -. 163 50 ! 29 -.393 . 10 2 -.060 -.800 

4(1 1~9 -. 063 . 071 . 164 -.507 40 203 -. 047 .019 .016 -. 135 5i) 130 -.377 . 105 -. 1S8 -.970 

40 110 -.138 . 06~ . 123 -.439 40 204 .046 .041 . 250 -.076 50 131 -.251 .0?3 .007 -.642 

40 111 -. 110 .077 . 072 -.632 40 20~ .100 . O~Sl .360 -. 076 50 132 -.279 .072 -.018 -.592 

4(1 112 -.166 .101 .083 -.984 40 20£ -. 030 .025 .078 -. 126 50 133 -.233 . 068 . 029 -.537 
4(1 113 -.2i3 . 077 -.093 -.613 40 209 -. 031 . 021 .0~3 -.1 a 50 134 -.347 .Ct98 -.010 -.7,, 

4(• 114 -. 342 . 124 -.026 -1.030 40 212 .014 .031 . 189 -.084 50 135 -.097 .026 -.007 -.209 

40 115 -.215 .092 .045 -.599 40 213 .104 .042 .275 -.Q78 ~0 136 -.321 . 079 -. 118 -.622 

40 116 -.403 . 138 -.O•U -1.218 40 226 . 091 . OS 1 .324 -. 0'1 50 137 .085 . 056 . 305 -. 113 

40 117 -. 102 .032 .008 -.24' 40 230 .137 . 063 . 454 -.025 50 138 -.425 .100 -.145 -.813 
4(1 118 -.309 . 122 -.001 -.893 40 232 -. 004 . ()4, . 180 -.211 50' 139 -.225 . 049 -. 063 -. 4 Ct3 
41) 119 -.364 . 0,0 - '116 -.734 40 233 .035 .024 . 1 41 - 'i) 39 50 140 -.447 . (ICJ9 -.212 -.813 

40 i 2 (• -.310 . 109 -.02~ -.732 40 234 . C•4b . <!t4 2 . 261 -. 11b 50 1 41 -.244 . 064 -.056 -.487 

40 121 -.439 . 130 -. 168 -1 . 332 40 23~ - . 04 8 .023 .030 -. 174 50 142 .040 . (149 .199 -. 141 
40 122 -.402 . 1 Ol -.138 -.981 40 23b .081 .039 . 231 -. 1.'73 50 143 -.082 .036 .036 -. 223 

40 123 •.. 121 .082 . 251 -.i54 40 239 .026 .033 . 12~ -. 112 50 144 -.383 .080 -. 14£. -.735 
40 124 -.45? . 111 -.217 -1.055 40 246 . 0,~ .040 ' 2 Col -. 173 50 145 -. t 48 . 02 7 -.041 -.288 
4(1 12!5 -.424 . 097 ~.228 -.994 40 251 -.(13~ .048 . 136 -.426 !50 146 -.257 .0£.0 -. 128 -.464 
4(1 126 -.383 . 103 -. t 87 -1 . 106 40 252 .000 .053 . 148 -.291 ~0 147 -.249 . 049 -. 122 -.411 

4(• 127 -.202 .053 -.005 -.42£. 40 253 .OS' . 054 .242 -.345 50 149 -.34£. . (1,4 -. 1 <J 5 -.558 

40 128 -.251 .<!r£5 -.028 -.506 40 255 . 005 . 02 f.' . 078 -.0?8 50 149 .007 . 039 . 15 9 -. 1(•1 

4(• 12~ -.41(. . (<,5 -. 1(•5 -.828 40 257 -. 057 . 042 . 02C• -.433 so 150 -.373 ,(1(.(. -.223 -.628 

44:• 13(• -·. 3ftl . 09&- - . 11.~9 -.879 56 1<:• 1 -. 114 .04b .016 -. 317 50 151 . () (,; .075 . 29 7 -. 255 

4C:• 131 -·. 392 . oet. -. 1 es -. 745 '50 1 ,;. 2 -. (•75 .027 .025 -.206 Sli 152 .019 .058 .218 -.2,4 

40 132 -. 397 . 079 -. 149 -.670 50 103 -. 040 . 033 . 090 -. 199 so- 153 -.253 .045 -. 112 -.437 

40 133 -.332 .Oii -.057 -.5CJ5 50 104 -.154 .056 .o1e -.438 50 154 -.27' .Q57 -. 13 9 -.502 

4(1 134 -.369 .()85 -.045 -.(.72 50 105 -. 120 .043 . 031.\ -.305 50 155 -.216 .039 -.087 -.382 



APPENDIX A -- PRESSURE OATA: HELlOS TENSION STRUCTURE ~- HO WALL 

wo TAP CPIIEAH CPRIIS CPIIAX CPII 1 H WC« TAP CP"EAM CPRIIS CPIIAX CPII IN WI) TAP CPIIEAM CPRIIS CP"AX CPIIIH 

5(1 15£ -.372 . 1 Ot -.04' -.i'£4 £0 127 -.107 . .0,4 . 075 -.927 £0 253 .0£1 .035 .186 -. 140 

s.o 157 -. 12£ .049 -.019 -.329 60 128 -.153 .t>75 .085 -.499 60 255 -.006 . 02C• . 052 -.088 
5.0 201 -.Oft4 1.'121 .007 - 145 £0 129 - .356 .1t2 -.051 -.~eo f,t\ 257 -.058 . 023 . 011 -.240 

5(• 20.3 -.045 . 018 .026 - .110 60 l 3 ,, -.416 . 12' -.141 -1.014 70 1 (t 1 -.222 .060 -.070 -. 536 

so 20'4 .04' .035 . 189 -.049 60 131 -. 116 . 063 . 124 -.344 70 102 -.077 . 021 -.019 -. 188 

50 205 . 0,4 .043 .235 -.053 60 132 -.180 . 062 .038 -.389 70 103 -.054 .02!5 . 041 -. 173 

50 20~ -.032 . 024 .051 -.14 7 60 133 -.105 . 0,4 . 124 -.338 70 104 -.135 . 02 7 .003 -.2£2 

50 209 -. 026 .019 .039 -. 129 60 134 -.317 .114 -.1)12 -.983 70 105 -. 106 . 028 .008 -.293 

5Ct 212 .CtO? .027 .130 -.0£9 60 135 -.075 .033 .046 -.449 70 106 -.069 .Ct22 .005 -.225 

5(1 213 . 091 . 036 .232 -.035 60 136 - . 41 t .Ott -. 189 -.733 70 107 -.035 . 029 .(180 -. 146 

5(1 226 .117 .059 .347 -.054 t.O 137 .107 .051 .2£8 -.049 70 108 -. 11 7 .032 -.028 -. 292 

5(• 230 .178 . 075 . 443 .001 60 138 -.402 .0,6 .... 138 -. e 31 7() 1 OCJ -.053 . 036 .oeo -.302 

5(t 232 .018 .034 .134 - < 14 7 60 139 -. 183 .054 -. (q)7 -.351 ?0 110 -.071 . 04 7 . 112 -.335 

50 233 .048 .026 . 167 -.037 '~ 14t'l -.421 .100 -. 149 -.782. (0 111 -.110 .039 . 040 -.347 

5(1 234 .036 . (139 .240 -.089 60 141 -.323 .070 -. 162 - .. '11 70 112 -.108 .048 .038 -.373 

50 235 -.03!.5 . 021 . 048 -. 127 60 142 .Ct77 .046 .221 -.076 70 113 -. 103 . 044 .061 -. 31' 

50 236 .092 .041 .263 -.033 60 143 - . Ct2 (I .034 .114 -. t 4!.5 ?0 114 -.216 . Oil -. 00 3 -.482 

5(• 239 .024 . 030 . 129 -.145 60 144 -.338 .Q81 -.101 - i84 (() 115 -. 136 . Oi2 .045 -. 613 

5(t 24b .077 .038 .210 -.091 £0 145 -. 110 .029 -.012 -.258 70 116 -.269 .05£ -.074 -.478 

50 2!51 -.037 .041 .077 -.285 60 14i -.319 .063 -. 17, -.564 70 111 -.0£7 .035 .048 -.337 

5(t 252 -.013 . 052 .H·7 -.355 60 147 -.221 .053 -.074 -.403 70 119 -.251 .099 -.017 -.?02 \.N 

50 253 . Oi6 .045 .264 -.275 tO 148 ~. 351 .075 -. 178 -.589 70 119 -. 119 .073 .110 -. 38i \.N 

50 255 .005 . 022 .089 -.086 60 149 .023 .036 .141 -.092 70 120 -.146 .017 . 063 -.510 ..1::' 

50 257 -.051 .027 .027 -.391 €·0 15t:r -. 334 .Ct58 -. 1 ' ' - ~67 7() 12 t -.352 .Qi'~ -. 1!57 -. 717 

6(t 101 -. 157 .0~2 -.025 -.389 60 151 .036 .055 . 278 -.201 70 122 -.369 . 11 (I -.090 -.. 967 

60 102 -.073 . 020 -.000 -.17£ 60 1!52 -.032 .045 . 185 -.285 70 123 -.Oi£ .049 .130 -. 294 

'(I 103 -.(141 .027 .099 - . 15 t 60 153 -. 292 . (142 -. t b8 -.449 70 124 -.234 . (194 . 106 -.654 

6(1 104 -.138 .037 -.005 -.342 60 1!54 -.273 .052 -. 129 -.552 70 125 -.423 . 114 -.166 -1.136 

6(t 1(<5 -. 105 .034 '040 -.262 6(< 155 -.201 . 038 -.083 -.392 70 126 -.408 . 103 -. 143 -. 866 

60 106 -.082 .032 .02i -.293 60 156 -. 444 .109 -.112 -.94!5 70 127 -.087 .067 .089 -.645 

£0 107 -.030 . (13, .112 - .1 96 60 157 -.167 . .052 -.031 -.389 70 128 -. 121 .075 .087 -.621 

60 108 -.129 .041 -.010 -.369 60 201 -. Oi8 . 023 .030 -.170 70 129 -.334 . 110 -.074 -.961 

60 109 -.042 .042 .138 -.291 60 203 -. 046 .017 .018 - .1 t1 70 t 30 -.428 . 126 -.172 -1.057 

60 11.Ct -.087 .052 .067 -.363 60 204 .Ott .030 . 171 -.077 70 131 -.005 .Ct~t .231 -. 1 '' 
6(1 111 -.125 .056 . 081 -.420 60 205 .030 . 026 .B'S -.051 70 132 - .156 . 017 .tc~ -.569 

iO 112 -. 117 .059 .081 -.3CJ5 60 20€- -. 021 .024 . 125 -.115 70 133 -.001 .059 .227 -. 190 

6(1 113 -.154 .050 .026 -.38'(1 60 209 -. 027 .017 . 037 -.086 70 134 -.253 .Ct92 . 046 -. 736 

6(t 114 -.254 .089 -.003 -.685 60 212 .004 .024 .114 - • C) 74 70 135 -.071 .041 .OS£ -. 472 

6(1 115 -.164 .083 .059 -.592 60 213 . 066 .036 .210 -.068 70 136 -.428 . 095 -.207 -.933 

60 ltt. -.308 .075 -.065 -.690 60 226 .122 .062 . 436 -.047 70 137 .1 05 . 048 . 328 -.026 

60 117 -.071 .043 .068 -.509 iO 230 .114 .074 .520 . 013 70 138 -.367 .091 -.138 -.723 

60 118 -.281 .0,5 -.053 -.664 60 232 .016 .028 .147 - .1 01 70 139 -.134 .050 .055 -.357 

60 11CJI -.224 .087 -.007 -.542 £0 233 .052 .027 . 174 -.027 70 140 -.389 .091 -. 10 3 -.785 

iO 120 -.177 .087 .029 -.~69 (.0 234 . 034 .027 .205 -.068 70 141 -.394 .077 -.211 -.6£1 

bO 121 -. ·415 . 094 -. 172 - 81!1 .!i,Q 235 -. (•24 . 022 .()i,f, -. 1 t 3 ?0 142 .088 . 044 . 248 -.033 

f,(t 122 -.416 . 122 - .127 -.964 6($ 236 .101 . (•5(1 .284 -.010 70 143 .001 . 029 .li4 -.203 

6(• 123 -.079 .077 . 194 -.505 60 239 . C•20 . 030 . 163 -. 127 70 144 -.268 .074 -.063 -.57? 

60 124 -.371 . 108 -.067 -.793 60 246 .078 .(t3f, .205 - 058 70 145 -.080 .032 .Q45 -.396 

60 125 -.4,5 .118 - . t 70 -1 . 0 8 2 60 251 - . (•51 .039 .085 -.276 70 146 -.361 . 0£7 -.197 -.607 

6C• 126 -. 410 . 108 - .1 63 -.,47 f,O 252 -. Q15 . 045 . 127 -.2!52 70 147 -.181 .054 -. 028 -.382 



APPENDIX A -- PRESSURE DATAl HELlOS TENSION STRUCTURE -- NO WALL 

wo TAP CPftEAN CPRftS CPftAX CPftiN wo TAP CPftEAN CPRftS CPftAX CPftiH WO TAP CPftEAN CP,UfS CPPfAX CPPfiH 
70 14S -.3 .. 9 .OS2 -. 1 '3 -.670 so 119 -.044 .058 .118 -.419 so 233 . 012 . 022 . 10 7 -.049 
70 1-49 .020 .030 . 133 - 083 80 120 -.127 . «>74 . 141 -.418 80 234 .013 . 021 . 087 -.058 
7(• 1~0 -.259 .057 -. 1 (10 -.449 80 121 -.322 .069 - 152 -. i'14 80 23, -.015 .019 . 083 -.092 

70 151 -.02£ .047 . 127 -.309 80 122 -.319 . 083 -. 115 -.tHO 80 236 . ()lf, .027 . 17 2 -.068 
70 1:52 -. 100 .044 . 041 -.31' 80 123 -. 049 .035 .115 -. 199 so 239 . !) 1 7 . 027 . 13 7 -. ~84 
7(• 153 -·. 302 .053 -.180 -.550 80 124 -.104 .092 .253 -. 4 70 81) 246 .040 .034 . 18 7 -.088 
70 154 -.230 . 053 -.091 -.422 so 125. -. 362 .090 -. 135 -.?49 80 251 -.021 . 033 .114 -. 180 
70 155 -. 179 . 036 -.050 -.354 80 12£ -.395 .096 -.075 -.895 80 252 -.005 .032 . 12 C) -. 155 
70 15, - ... 4 .. . 109 -.125 -.879 80 127 -.064 .050 .130 -.3,8 80 253 . 052 . 041 .236 -.097 
7¢ 157 -. 166 .048 -.036 -.3!.59 80 128 - . 101 . QSi . 036 -. 472 80 255 -.011 .021 . 087 -.083 
?(I 2<> 1 -.(1,4 . ('21 .02(' -. 158 80 t?<.'t -. 282 . (d) 3 -.1>25 - 7,9 80 257 -.069 . 021 -.008 -.144 
7(1 203 -.(151 . (• 17 . 001 -.132 80 13 r.· -.3CJ7 .10S .,.. . 172 - . '"' 90 1 01 -.202 . 0~4 -.030 -.4~2 

?(I 2(•4 -.001 . 022 .213 -.072 8{.\ 1 31 -. 004 .054 . 238 -.217 90 t (12 -. 123 . 02 2 -.0,1 -.244 
7(1 205 .¢22 .022 . 134 -.Of,Q 80 132 -. 154 .094 . 114 -. 536 90 103 -. l 7 .. . o•8 -.042 -.383 
?(I 2<>6 -.¢17 . 022 .115 -.110 80 133 .019 .0,2 .352 -.210 90 104 -.178 .028 -. 093 ~.31-4 

7C• 209 -.032 . 018 .037 -.094 so 134 -. 190 .0,3 -.010 -.561 90 105 -. 127 .022 -.049 -.210 
7(1 212 -.(10 .. .020 .017 -.0?2 80 135 -.057 . {.\29 .043 - 219 90 106 -.058 .016 -.005 -. 131 
70 213 .031 . 025 . 147 -.073 so 13E· -.409 .089 -. 1 71 -.781 90 107 -. 108 .032 .006 -.349 
7(1 226 . 099 .059 .359 -.037 80 137 .083 .051 . 274 -.264 90 108 -.181 . 038 -.088 -. 311 
7¢ 230 .131 .0,2 .48i -.018 so 13S -.317 .087 -. 074 -.i97 90 109 -.091 . 02i -.009 -. 1S3 
7(1 232 . 008 .029 .157 - .1 08 80 139 -. 093 .03' .033 -.294 90 110 -.043 .023 . 041 -. 171 \N 

70 233 . 031' .025 . 131 -.044 so 14(1 ':". 335 .087 -.096 -·''' 90 11 '1 -. 159 .037 -. 0~58 -. 330 \N 

70 234 . 031 .02 .. .150 -.053 80 1 ·41 -.445 .ott -.22 .. -. 839 90 112 - .1 08 .028 .02' -.241 V1 

7(1 235 -.016 .022 . 135 -.104 80 142 . 080 .046 . 270 -. 099 90 113 -.060 . 029 .084 -.249 
7<• 23, .055 .039 .217 -.055 80 143 -.02 .. . o•5 . 108 -.299 90 114 -.250 .0,0 -. 102 -.480 
70 239 .019 .028 . 1" -. 115 eo 144 -.193 . 062 -.022 -.54f, 90 115 -.130 . 041 -.017 -.331 
7<• 246 .071 .038 .220 -.0,8 80 145 - (t' 0 .027 .023 -.331 91) 11, -.328 .074 -. uo -.595 
70 2~1 ·-. 043 .034 .059 -.247 80 14€. -.372 .073 -. 191 -.612 90 117 -.061 .020 .015 -. 160 
7C• 252 -.007 .033 .110 -. 197 so 147 -.100 . 037 .013 -.27 .. 91) 118 -. 149 .045 -.022 -.379 
7(• 253 .051 .036 .265 -.183 80 148 -.278 .0,6 -. 117 -.513 90 119 . 0 1' . 055 .213 -.203 
70 255 -.010 .022 . 077 -.083 80 1 .. 9 -. 003 .Olt . 132 -. 18, 90 120 -. 109 .078 .126 -.455 
7¢ 257 -.064 .022 .011 -.146 80 150 -.187 .043 -. 071 -.395 90 121 -.388 .080 -.179 -.7¢4 
8(1 101 -.23' . 05, -.085 -.504 80 151 -. 082 .043 .053 - 285 90 122 -.285 . 0,2 -.07' -.,09 
8(1 102 -. 124 .023 '-.05i -.231 80 152 -. 16 7 .046 -.010 - ... 86 90 123 -.047 . 034 . 084 -.248 
eo 103 -.093 .035 .008 -.283 80 153 -. 299 . 053 -. 167 -.609 90 124 . 010 . 090 .288 -.35' 
80 104 -. 153 .027 -.048 -.302 80 154 -. 196 .0 .. 7 -.058 - . 411 90 125 -.345 .075 -. 139 -.752 
80 105 -. 115 .024 -.022 -.294 8(t 155 -.150 .037 . 000 -.322 90 126 -.387 .088 -. 150 -. 7, .. 
8(• 1(<6 -.063 .017 .005 -. 1 71 80 156 -. 324 . (•97 -. 120 -.803 90 127 -.040 . 03 4 .082 -.215 
8(1 107 -.067 . 031 .045 - 1' 1 80 157 -.137 .(t .... -.(t17 -.415 90 128 -.064 .035 .045 -.293 
8¢ 108 -.152 .033 -.049 -.300 80 201 -.¢75 .021 -.013 -. t i3 90 129 -.200 .059 -.056 -. 550 
9(1 1Q9 -.c>,8 .c>27 .053 -. t 70 90 2<>3 -. (155 .017 -.O(tl -. 128 90 130 -.351 . 082 -. 1?3 -.839 
8(1 110 -.054 . 031 .tH7 -.228 80 204 -.003 . 022 .099 -.080 90 131 -.021 .051 .212 -.203 
so 111 -. 121 .032 -.012 -.24 .. so 205 . ~H-4 .024 .118 -.089 90 132 - .13' .074 . c>79 -. 478 
8(1 112 -. 103 . 031 .023 -.292 so 20€- -. (•29 . 02 t . 075 -.115 90 133 <009 . Oi? . 357 -. 252 
8(t 113 -.073 . 039 . (t?' -.265 80 2<>9 -.03' .021 . 040 -. 149 90 134 -.143 .044 -.015 -.349 
8(1 114 -.211 .052 -.060 - ... 31 so 212 -.019 .v19 .079 -.095 9Q 135 -.048 .024 .051 -. 1 ' ' 
8(t 115 .... 11, .037 -.001 -.272 80 213 .00£ .023 . 1 (•2 -.104 90 13£ -.398 .089 -. 126 -. 811 
eo 1 t £ -.262 . 059 -. 1 12 -.523 80 226 . 04 .. .C>Sof. .333 -.09$ 90 137 .027 .075 .30£ -.339 
so 117 -.0,1 .023 . 02, - 169 so :2JC.'t .<-73 . 050 .414 -.037 90 139 -.296 .079 .... 074 -.787 

80 1 t 6 -. 185 07Q -.028 -.774 Sc> 2Z2 - . (·1 (1 .1>26 . 1¢7 -.128 'J(,t 139 -.087 . 034 .018 -.2£2 



APPEN~IX A -- PRESSURE DATA: HEllOS TENSION STRUCTURE -- NO WALl 

YO TA.P CPftEAN CPRftS CPMAX CPft IN uo TAP CPftEAN CPRftS CPftAX CPftiH uo TAP CPR£AH CPRMS CPftAX CPftiN 
90 140 -.2oO .0~4 -.0,1 -.557 1 00 111 -. 221 . 045 -. 072 -.413 1 00 205 -.003 . 024 .078 -.159 

90 141 -.401 . 081 -.215 -.695 100 112 -. 149 .044 -.032 -.340 100 20, -.062 .030 .012 -. 189 
9(1 142 .043 . 0:53 . 230 -. 1 '? 100 113 -.028 .02£ .0?2 -. 187 100 209 -.008 .018 .066 -. 082 

90 143 -.064 . 070 .208 -.393 100 114 -. 307 .070 -. 130 -. 578 100 212 • t) 17 .027 . 13 7 -. 075 

90 144 -. 155 . CH5 -.014 -.388 100 115 -.195 .056 -.04£ -.417 100 213 -.tHO .017 . 062 -.078 

90 145 -.056 . 025 . 016 -. 184 100 116 -. 365 .074 -. 191 -.~31 100 226 . 020 .035 . 192 -. Ct70 

90 14£ -.340 .0£4 -.184 -.543 100 11? -.080 .1>2' ,()(.15 -.224 100 230 .072 . 057 . 322 -.042 

90 147 -.070 .02., .036 -. 192 1 (tO 118 -.180 .058 -.017 -.454 100 232 -.Ctl' .024 .098 -. 126 
9(t 148 -.235 .054 -.070 -.451 1(t0 1 19 .063 .043 . 218 -. 139 too 233 .017 . 023 . 134 -.052 

90 149 -.028 .043 . 110 -.248 100 120 -. 044 .047 . 123 -.285 100 234 .012 . 022 .134 -.048 

90 150 -. 158 .034 -.058 -.353 100 121 -.432 .092 -.215 -. 782 100 235 -.025 .018 .045 -. 100 

90 151 -.081 .040 .051 -.325 100 122 -.336 .or~ -. 121 -.646 1 oc;. 231; _()36 .043 .224 -. 071 

90 i52 -. 1&3 . 0·43 -.o£0 -.364 100 123 -.07? . 044 .on -.289 100 239 -.019 .017 . 04 7 -.082 
9(1 153 -.2?6 .049 - .148 -.522 100 124 .096 .065 . 31i - .211 100 246 .029 .032 . 179 -.046 

90 154 -.161 .047 -. 019 -.411 100 125 -. 393 . oas -. 139 -.717 1 (t(l 251 -.011 . 026 .108 -. 129 

90 155 -. 126 . 035 -.035 -.301 100 12i -.433 .086 -.2(ri -.733 100 252 -.027 . 023 .071 -. 144 

90 156 -.242 .058 -.088 -.:596 100 127 -.0:51 .040 . 072 -. 292 100 253 -.005 .026 . 105 -. 102 

90 157 -.112 .033 -.017 -.314 100 128 -.076 .041 .047 -. 276 100 255 -.036 .017 .048 -.083 
9(1 201 -.(191 .024 -.02:5 -.226 100 129 -. 232 .0,9 -.o£5 -.569 100 257 -.049 .018 .013 -. 109 

90 203 -.04' .oa .011 -. 133 100 13(• -.368 .074 -. 188 -.706 110 101 -.042 . o:u .088 -.286 

90 204 .005 .025 . 159 -.075 100 131 -.00:5 .0:51 
. 1 ' ' 

-.210 110 102 -.086 .019 -.015 -. 153 \.H 

90 20!5 .010 .024 . 140 -.091 100 132 •. 14 !5 .061 .082 -.682 110 1 OJ -.215 .042 -.079 -.38? \.H 

9(1 206 -.035 .020 .060 -.126 too 133 . 045 . 068 .373 -. 177 110 104 -.207 .035 -.0'98 -.336 en 

90 20' -.014 .01., .070 -.087 100 134 -.191 .067 -.005 -.586 110 10:5 -.065 .028 . 08:5 -.156 
9(1 212 -.000 .025 . 112 -.060 100 135 -.05' . 034 .044 -. 311 110 106 -.016 .023 .088 -.077 

90 213 -.008 .020 .062 -.114 100 136 -.370 .0,5 -. 13' -.814 110 107 -.192 .03' -. 0.?7 -.376 

90 226 .010 .032 .174 -.102 100 137 -.OCJ.O .089 .181 -.:527 110 108 -. 177 .037 -.084) -.326 

90 230 .042 . 035 .25' -.046 100 138 -. 331 .0,8 -.081 -.807 110 109 -.183 .040 -.059 -.327 

90 232 -.022 .023 .058 -.209 100 139 -. 08£ .034 . 065 -. 231 110 110 . 002 . 025 .0,, -.072 

90 233 .003 .020 .095 -.075 100 140 -.275 .076 -.08!5 -.679 111) 111 -.285 . 054 -. 161 -. 478 

90 234 . 004 .019 .085 -.083 100 141 -.341 . 066 -. 134 -.652 110 112 -.218 . 054 -.057 -.436 

90 23!5 -.02S .016 .047 -.090 100 142 .002 .0!53 .193 -. 219 110 113 .008 .031 .126 -.082 

90 23' .011 . 028 . 143 -.078 100 143 -.093 . 06, . 159 - 464 110 114 -.370 . 082 -. 167 -.614 

9(• 23.9 -.004 . 022 .085 -.087 100 144 -.194 .052 -.054 -.521 110 115 -.276 .070 -.107 -.!518 

90 24' .018 .025 .136 -.063 100 145 -.059 .026 .035 -. 184 110 116 -.360 .077 -. 178 -. 596 

90 251 -.017 .029 . 110 -. 121 100 146 -.276 .053 -. 124 -.525 110 117 -.092 .028 -.007 -. 371 
9(• 252 -.017 .027 . 12, - . 181 100 147 -. 064 . 029 .038 -.249 110 118 -.280 .074 -.074 -.556 

90 2!53 . 021 . o:n .215 -.104 100 148 - . 21 1 .048 -.028 -.394 110 119 .091 .039 .224 -. (tl9 

9(• 255 -.022 .021 .095 -.093 1 (10 149 -. 053 .056 . 146 -.308 110 120 -.014 .033 .090 -. 151 

9(• 257 -.048 . 019 .018 -. 137 100 150 -.157 .037 -.050 -.360 110 121 -.453 .090 -.226 -.780 

100 101 -. 099 .042 . 046 -.256 100 151 -.068 . 028 . 024 -.210 110 122 -.419 . 092 -. 167 -.753 

100 1C<2 -. 116 . 019 -.038 -.215 1(10 152 - . 12 7 .Ct34 -.1)35 -.327 110 123 -. 123 .0!57 . 050 -.369 

100 103 -.209 .044 -.080 -.407 100 153 -.234 .<:-44 -. 116 -.445 110 124 . 11? .054 .314 -. 1 (12 

t 01;• 104 -.200 033 -.111 -.305 100 1!54 -. 122 .037 -.001 -. 376 110 125 -.431 .0,6 -. 161 -.804 

100 105 -. 113 .023 -.037 -.208 100 155 -. 089 . (,\27 -.007 -.239 110 126 -. 441 .092 -.200 -. 826 

tOO 1(<6 -. 047 . 011 .026 -. 116 100 156 - . 211 . (•53 -.062 -.485 110 127 -.1)74 .060 . 111 -. 4 74 

100 10 7 -. 152 . 038 -.042 -.309 t 00 157 -. 10£ . 024 -.017 -.268 110 128 -. 120 . 065 .074 -. 435 

100 108 -. 190 .040 -.085 -.349 100 201 -.131 
. "'' -.028 -. 470 110 1 2, -.328 . 102 -.062 -.808 

100 1(•9 -. 131 .031 -.024 - 248 1(•0 203 -.051 .01b -. OcH -. 1 14 110 130 -.407 .¢9b -.203 -.947 

100 11 ('! -.021 . 022 .0~& - 137 100 2&4 0Ci8 .02!1 . 105 -.135 11Ci 131 -.009 .052 . 171 -. 195 



AfPEHDIX A -- PRESSURE DATA: HELlOS TENSION STRUCTURE -- HO WALL 

'"' TAP CPftEAN CPRftS CPftAX CPftiH we< TAP CPftEAH CPRftS CPftAX f!Pft lH WI) TAP CPftEAH CPRftS CPftAX CPftiH 
110 132 -·. 12, .0£b .081 -.489 120 103 -.210 .04£ -. 102 -.403 120 153 -. 1 ' ' . 049 -.014 -.440 

110 133 .022 .0£3 .288 -. 174 120 104 -.189 .032 -.093 -.329 12<> 154 -.09!5 . 055 .073 -.415 
11 (• 13-4 -.241 .090 .003 - . 76(• 12e 1 (• 5 - ..... 20 . t'l4 . 113 -. 144 120 !55 -.055 . C•35 . 10 4 -.221 

llC• 135 -·. Oi 7 .036 .1)6' -.387 120 106 . 035 .OZ7 . 11}17 -.073 12(,'1 15, -.091 .0·4:;. .033 -.324 
11 (• 13£ -·. 393 . 1 (•3 -.¢93 -.90€. 120 t07 -. 210 . (•41 -. 1(•0 -.428 12t> 157 -.0'55 . 025 . <>£€. -. 184 
11(• 13 7 -.229 . 093 . C•76 -.il9 120 108 -. 15 7 040 -.042 -. 313 129 201 -. 141 .054 .017 -.377 
1 H'~ 138 -.410 . 114 - .134 -.9££ 120 U.l9 -.211 . 037 -.094 -.381 120 203 -.0£1 .023 . 004 -. 181 
110 139 -.099 .045 .090 -.307 120 110 .032 .030 . 126 -.052 120 204 -.015 . 038 .112 -. 188 
1 1 (I 140 -.337 . 108 -.089 -.989 120 1 1 1 -.294 .050 -. 181 -.452 120 205 -.073 . 045 .0£1 -.290 

11 0 141 -·. 371 . 073 -. 1 '' 
-.700 120 112 -.26!5 . 054 -. 113 -.488 120 206 - . 144 . 052 .012 -.3€>2 

11 (• 142 -.oss .O£t' . 1£3 -.297 120 113 .03!5 • <.~3 4 . 1 oi -.OE.2 1 Z<' 209 -.024 . 02:5 .071 -. 197 
11 (• 143 -·. 101 .OE.i .082 -.458 12(• 114 -.377 .078 -. 194 -.645 120 212 -.011 . 02 7 . 090 -. 115 

110 144 -.24£ .085 -.054 -.£10 120 115 -.312 . (•£ 7 -. 1£5 -.545 120 213 -.033 . 023 .040 -. 154 

110 145 -.010 . 038 .057 -.305 120 116 -.306 . (•71) -.137 -.561 120 22i .096 .047 .265 -.048 
110 146 -.274 . 052 - .119 -.539 120 11 7 -. 11 9 ' <.\31 -.015 -.251 120 230 . 190 .070 .415 -. 018 

110 14 7 -.062 .040 .081 -.27£. 12() 118 -.334 . 080 -. 120 -.650 120 232 - . f,ll 7 .021 .075 -.10Q 

110 148 -.205 .0£0 -.030 -.458 120 119 . 090 .044 .23£ - .O·U 120 233 . 0 41 .026 .121 -.037 

11<• 149 -.068 . 062 . 144 -.402 120 12(• -.044 .033 .067 -. 1 !" 121) 234 . () 18 . 02i .142 -.083 

110 150 -. 181 .059 -.015 - 480 120 121 -.400 .080 -. 172 -.£7£ 120 235 -.028 . 027 .128 -. 116 

110 151 -.064 . 030 .048 -.234 120 122 -.459 .103 -. 195 -.812 120 236 . 102 .053 .335 -.043 

11(• 152 -. 109 . 029 -. 017 -.2,8 120 123 -. 184 . 0,2 .047 -.433 120 239 -.009 .021 .12£ -.077 \H 

11<• 153 -. U4 .036 -.051 -.402 120 124 109 .0'54 .287 -.054 12Q 246 . 098 . 044 .292 -.053 \H 

11(1 15 .. -. 103 . 4>41 .0£4 -.325 120 125 -.4,, .099 -.245 -.84') 121) 251 -.022 .021 .061 -. 118 
....., 

110 155 -.Oi .. .029 .073 -.205 120 12£. -.391 .080 -. 158 -.739 120 252 -.028 .021 .062 -. 110 
11 (I 156 -.1 .. 5 . 052 -.007 -.39 .. 120 127 -. 091 .062 .093 -.556 120 253 . 011 . 028 .13, -.0£8 

110 157 -· . 081 .024 .035 -.175 120 128 -.152 .074 .0€.3 -.616 120 255 -.037 .016 .020 -.098 

110 2(11 -. 190 . 077 . 025 -.558 120 129 -. 375 .123 -.0£7 -1.140 120 257 -.055 .016 -.003 -. 11€. 

110 203 ·-.057 . 018 -.006 -. 154 120 130 -. 421 .100 -.206 -.915 130 101 .058 .046 .272 -.073 

110 204 .002 .029 . 127 -. 154 120 131 -. 100 . 061 . 074 -.330 130 102 -.012 .030 . 108 -. 1 12 

110 205 -.035 .028 .0!59 -.208 120 132 -. 163 .059 .038 -.357 130 103 -.188 .041 -.092 -.439 

110 206 -. 107 .042 -.008 -.307 120 133 -.082 . 069 . loU -.323 130 104 -. 148 . 029 -.0 .. 9 -.2€.' 
110 209 -.016 .021 .082 -. 108 120 134 -. 282 .096 -.005 -.715 130 105 .032 .044 .251 -.089 

110 212 .015 .025 .112 -.085 120 135 -.070 .t<29 .043 -.277 130 1t<i .089 .046 .252 -.035 

1 1 0 213 -.008 . 018 .068 -.084 120 136 -.402 . 111 -.158 -1.057 130 107 -.192 .039 -.081 -.404 
110 22'' . 067 .050 .241 -.075 120 137 -. 343 .093 -.040 -.723 130 108 - .1 02 .034 .013 -. 25b 

110 230 .155 . 077 .413 - 027 120 138 -.392 . 104 -. 149 -. 979 130 109 -.221 .04C) -. 108 -.354 
11(• 232 -.014 .022 . 070 -. 107 120 139 -. 119 .0,, .068 -.42£ 130 110 .055 .039 .218 -. 05f, 

110 233 .032 .02' . 142 -.041 120 140 -.37' . 122 -. 961 -.989 130 111 -.279 .044 -. 170 -.446 

110 234 .(123 .023 . 122 -.042 120 141 -.421 .086 -. 181 -.929 130 112 -.308 . 057 -. 134 -.493 

110 235 -.019 . 019 .Of.t -.1Oft 120 142 -.149 .070 .043 -.492 131) 113 . 057 .043 . 222 -. 070 

11 0 23£ .077 . 051 .319 -.067 120 143 -. 137 .082 . 071 -.b23 130 114 -.342 .Ob3 -. 194 -.59' 
11<• 239 -.017 . 016 .059 -.077 12() 144 -.271 .088 .011 - .73S 130 llS -. 313 .059 -. 1,8 -.532 
11 (• 24£ .0,, .04(1 .29 .. -.035 120 145 -. 072 .045 .059 -. 49<.1 llt) 116 -.224 .057 -.054 -.51£ 
11(• 251 -. 007 .025 . 135 -.101 120 146 -.310 .067 -. 1 OS -.654 130 117 -. 14 7 .028 -.040 -.24' 
11(1 252 -.028 . 021 .0£2 - . 115 120 147 -.065 .051 . 112 -. 2 9() 130 118 -.351 . (•78 -. 144 -.£38 

11(• 253 -·. 005 .022 . 125 -.070 120 148 -.234 .088 '002 -.653 130 119 .074 . 048 .240 -. 070 
11 (• 255 -·. 040 . 014 .010 -.090 t 20 149 -. 088 . (•b (.'t . 119 -. 41'J 13<) 120 -.088 . 038 .045 -. 258 

11 (• 257 -·. 05 7 .016 .001 - 115 1 2() 1 5(• - 184 ,C',It;9 -.024 -.585 130 121 -. 291 .0£.13 -. 134 -.572 

12 C• tot .0i)9 .037 . 149 -. 14£ 120 1 51 -. 080 . C•3S .lHl -.270 13C• 124: -.447 . lC•S -. 183 -.857 
12(• 1(<2 -.062 .C<24 .038 -. 169 120 152 -. 11 7 .031 -.022 -.279 13() 123 -.222 . Q6 4 -.024 -.463 



APPENDIX A -- PP.ESSURE DATA: HELlOS TENSION STRUCTURE -- HO WALL 

we- TAP CP"£AN CPR"S CP"AX CPfUN Wf.\ TAP C P"£AN CPRMS CP"AX CPMIN WD TtiP CPMEAR CPRMS CP"AX CP"IH 

130 1£4 .07' .0~5 .258 -.061 130 24ft . 099 .047 . 320 -.033 140 145 .;. . t 01 . 044 . 050 -.428 

130 125 -.449 . 102 -.191 -.792 ! 30 251 -.032 . f.'t22 . 114 - .135 140 14i -.345 .092 -. 055 -.805 

130 12' -.288 . (t75 -.097 -.573 130 252 -.012 .Ct29 . 135 -. 120 140 147 -.101 .Ct77 .144 -.597 

130 121 -·. 129 .0£7 . 1 (tO -.49£ 130 253 . (128 . 038 .212 -.082 140 148 -.282 .096 -:.035 -.751) 

130 128 -.208 .080 .020 -.605 130 255 -. 038 . 023 .065 -. 118 140 149 -. 168 .0913 . 0813 -. 783 

130 129 -.390 . 1 (15 -.088 -.7i7 130 257 -.050 .Oti .0Ct1 - .1 08 140 150 -.237 .071 -.008 -. 599 

13(1 13C• -.407 . 105 -.203 -.945 140 101 .104 .057 .374 -.035 140 151 -.132 . 05ft . 046 -.452 

130 131 -. 242 . 071 .024 -.54£ t 40 102 . 028 .Ct40 . 181 -. 078 140 152 -. 1£8 . 050 -.035 -.4£4 

130 132 -.251 . 070 -.017 -.483 140 103 -. 148 .029 -.054 -.322 140 153 -.260 .083 -.032 -.747 

130 133 -.222 .077 .003 -.491 140 1(•4 -.097 .032 .035 - 220 140 154 -.129 .071 . 108 -.442 

13(1 134 -.313 .089 -.010 -.823 140 1Co5 .Ct82 .Ct57 29l -.05ft 140 155 -.076 . 059 . 151 -.4i1 

130 135 -.099 .<.\32 .016 -.338 140 10ft .144 . 1)59 .349 -.032 140 156 -.073 .046 .10!5 -.26~ 

13(1 13i -. 37C• .090 -.178 -1.332 140 107 -. 1~0 .Ct33 -.017 -.3!56 140 1!57 -.055 .02CJ . 103 -. 183 

130 137 -.362 .085 - .130 -.759 140 108 -. Ct45 . (135 .0£6 -.171 140 201 - . 115 .056 .037 -. 5 71 

13(1 138 -.335 .075 - .157 -.i93 140 109 - . 211 .Q38 -. 111 -.3~2 140 2(13 -.093 .058 -.001 -. 474 

13(• 139 -. 14' .087 .132 -.694 140 11(• .Ct78 . 047 .223 -.040 140 204 -.067 .041 . 077 -.413 

13(1 14(< -.35i .089 -.124 -.,02 140 1 11 -.253 .C<45 -. 136 -.394 141) 205 -.088 .042 .075 -.319 

13(• 141 -.401 .Ct92 -. 179 -.783 140 112 -.310 .0:5£ -. 152 -.520 140 206 - . 131 .Ct53 .027 -.459 

130 142 -.239 .073 -.02i -.542 140 113 . 057 .Ct45 .213 -.059 140 209 -.024 .03' .115 -. 3I' 

130 143 -. 187 . 085 .020 -.525 140 114 -. 295 .0,3 -. 137 -.562 140 212 -.048 . <.\35 . 124 -. 278 

13(1 144 -. 286 .086 -.045 -.685 140 115 -. 3Q3 .Ctil -. 154 -.527 140 213 -. 124 . 043 .011 -.321 Vol 

130 145 -.08' .051 .1 02 -.,49 140 11' -. 14Ct ,(150 . Ct88 -.37i 140 226 .013 .040 .'181 -.211 Vol 

13(1 146 -.357 .086 -.143 -1.004 140 11 7 -. U3 .031 -. 070 -.300 140 230 . 0 71 .048 .29i -.053 00 

130 147 -.078 .0£4 . 144 -.447 140 118 -. 342 .080 -. 15(1 -.620 140 232 -.084 . 0!55 .092 -.41C) 

130 148 -.270 . 106 .008 -.982 140 119 .035 .048 .206 -. 1 t8 140 233 -.o£7 . 028 .021 -. 190 

130 149 -.128 .Ct83 . 097 -.629 140 12(1 -. 144 ,(139 -.0Ct5 -.317 14(1 234 -.0,8 .034 .015 -.220 

13(1 150 -.215 .069 -.024 -.72(1 140 121 -.186 . (159 -.02C) -.428 140 235 -.063 .035 . 083 -.206 

13(1 151 ·-. 101 .045 . 146 -.348 140 122 -.400 . 092 -. 182 -.763 140 236 -.026 . 040 .140 -. 175 

130 152 -. 141 .040 -.022 -.347 140 123 -.227 .054 -.069 -.436 14<.\ 23C) -.049 .Ct3i .teo -. 1 '' 
130 153 -.232 . 074 -.022 -.i44 140 124 .Ct11 .059 . 196 -.205 140 24' -.001 . 043 .159 -. 137 

130 154 -. 111 .Oil .068 -.467 140 125 -. 402 .095 -. 18C) -.704 14(< 251 -.03i . 031 . oes -. 144 

130 155 -.058 045 .094 -.304 140 126 -. 190 . (.\69 .015 -.525 140 252 -.023 . (140 .182 -. 197 

13(1 156 -.073 .041 .098 -.327 140 127 -.149 . 0,4 . 098 -.4i8 140 2~3 -.025 .047 .Ui -.221 

130 !57 -.04£ .025 .098 - .143 140 128 -.215 .074 .Ct27 - 578 140 255 -.05£ . 027 . 057 -. 1 '' 
13(1 201 -. 107 . 052 .077 -.413 140 129 -. 328 . 091 -. 070 -.648 140 257 -.05(1 .Ct18 .013 -. 151 

130 203 -. (167 .030 .006 -.300 140 130 -.373 .Ct9i -. 181 -.904 150 101 . 162 .068 .441 .OCtl 

13(1 204 -.054 . 03i . 114 -.208 140 131 -.358 .071 -. 1&5 -.i09 150 1(12 .089 .051 . 263 -.048 

13(• 205 -.097 .047 .0£8 -.314 140 132 -. 328 . (•72 -.lOS -.602 150 103 -.119 .024 -.027 -.253 

130 206 -. 137 .047 -.ooe -.405 140 133 -.323 .Ct69 -. 137 -.550 150 104 -.037 . 040 .121 -. 1 i2 

13(• 209 - .. 029 .030 . 07!5 -. 183 140 134 -.32£ .086 -.052 - 72~ 150 105 . 130 . 06, .394 -.044 

13(1 212 -.042 .033 . 158 -. 176 140 135 - . 141 .045 .013 -.357 150 1 Oi . 1 'JO .070 .418 .008 

13(• 213 -.095 .043 .040 -.331 140 136 -. 32£ .Ct72 -. 165 -.778 150 107 -. 103 .(132 .002 -.236 

13(• 22i . 067 .044 .30' -.062 140 137 -.348 .076 -. 1 ,, -.696 150 108 .011 .043 .168 -. 139 

13(• 23(1 .144 .0£0 .461 . 001 140 138 -. 301 .069 -. 161 -.708 150 109 -. 183 .031 -.OC)6 -.304 

130 232 -.026 .032 . 107 - 16(1 140 139 -. 169 . (•92 113 -.8ft0 150 no . 104 . 052 .276 -.020 

13(1 233 -.005 .029 .090 -. 11' 140 14(1 - 339 . (•78 -. 140 -.652 15(• 111 - . 1 C) 7 . (t4(• -.072 -. 401 

130 234 -.036 .034 .095 -.175 140 141 -. 380 . 09(• -. H·S -1 . 013 150 112 -.284 .Ct52 -.160 -.468 

13(• 235 -. 057 .032 .083 -.312 140 142 -. 295 ,(175 -.(184 -. 592 150 113 .052 .(t5(t .229 -. 085 

13(1 236 .0$8 .042 .250 -.0£8 140 143 -.240 .091 -.OtiS -.~12 l!SI) 114 -.222 .056 -.1)73 -.4CJ6 

130 239 -.020 .033 .132 - .157 140 144 -.293 .OCJ3 .Ob3 -.832 150 115 -.2i3 . 05£ -. 10 7 -.544 



HPPENDIX A-- PRESSURE DATA; HELlOS TENSION STRUCTURE -- NO WALL 

WD TAP CF'PfEAH CPF.PfS CP,.AX CPrtiH wo TAP CPI'IEAH CPIUIS CPPfRX CPPfiH wo TAP CP .. EAH CPRf'IS CPI'IAX CPIUN 
150 11' -.0!5!5 .053 . 124 -.2i5 1 !50 22£. -.0!54 .OJ5 . j) 82 -. i 76 lf.O 137 -.338 .073 -. 151 -. 6i·4 

1:5¢ 11 7 -·. 164 .029 - 082 - 285 1 50 2 3C• - . C•14 . 041 136 - 1 48 160 139 -.264 . C>E) 7 -. 13 s -. 7 b 1 

1 !5 (• 118 -.321 . 073 -. 127 -. 585 150 232 - . 16 8 . •:•70 .042. - 488 1 €d) 13'J - . 1 7 1 . 95 8 . 006 -. ~F18 

1 5 C• 11. ~ -·. 01 2 .043 . 140 - . 1 7 4 ,150 233 - . 11 2 .032 - (.'132 -. 264 161) 14i;1 -.287 . C• i' 6 -. 13 3 -.875 

15(• 12C• -·. 17 3 . 03, - . 0£.1 -.342 1 5() 234 -. 08 7 . (•41 . t;• €·2 - 243 1 (. j) 141 -.30£. . (,If, 0 -·. 16 0 -.74~ 

150 121 -.04)9 . 054) . 1 17 -.33£. 150 23~ - . C•7 0 . 1.1 34 . 0 t'1 -.2~5 lli.O 142 - . 3 14 . C•7';~ -·. 11 6 -.576 

150 122 -.379 . 079 -. 165 - . 711 150 23£. -.090 .034 j) 45 -. 205 1 {.1) 143 -. 28., .076 -. (16 i' -.647 

150 123 -·. 225 .050 -.079 -.383 150 239 -.(143 . (•4 5 . 162 -. 216 160 144 -. 2 7 7 . C•S 8 C•2 0 -. 736 

150 124 -·. 051 .0€.3 . 149 -.303 150 24€· - . 07 f, .042 . C,•~2 - . 31 ~ 11&0 145 - . 1 23 . <::2€ .. -.01~ -.218 

1~(1 125 -.390 . 0 81 -.204 - 735 150 251 -. (•45 (•46 217 - . 211 160 146 - . 3 3 C• . C•76 -. 16 5 -.7~0 

150 14;6 -.07i .060 . 118 -:300 150 252 -.Cr'JO . t}iQ . 1 10 -.436 160 147 - . 1 fir~ . .;rFH. .0,2 -:1344 

150 127 -. 17 7 .057 .013 -.404 150 253 -. 086 . 046 .080 -.326 160 148 -.255 . 06 2 -.065 -.619 
15 (• 128 -.223 . 07C< -. 017 -. 4 74 150 255 -.052 .030 . Q 75 -. 1513 1 {of) 14, -.253 . 0,2 -.005 -.660 

15(• 12 !:' -.313 .086 -.088 -.688 150 257 -. 057 .011) . 009 -. 159 160 150 -.251 .080 -.048 -. 809 
15(• 13¢ -.304 .¢7i -. 133 -.873 160 1 01 .218 . f;l; If, 543 .008 1 f,(,• 151 -.225 .074 -.007 -. 575 

150 131 -.399 .0£6 -. 216 -.683 160 10:2 
. 1 ' ' 

. 06 3 .406 -.017 1£.0 152 -. 2 51 . 063 -.068 -. 5 76 
15(• 132 -·. 371 . 078 "l'. 178 -.700 ltO 103 - 087 .022 -.0¢4 -.204 l f,Q 153 -.2:54 .0:55 -.070 -.46' 
150 U3 -.375 . 072 -. 182 -.659 160 104 .034 . (•46 .227 -.093 160 154 - . 1 7 5 .091 . 10 E. -.738 

150 134 -.303 . 076 -. 075 -.6!54 llirO 105 . 1 eo . 07(,• . 4 72 -. t;•39 1 6(,• 1!55 -.121 .050 .044 -.494 

15(1 135 -.179 .057 -.047 -.548 160 106 .238 . <:•8 7 .569 049 1 £0 156 - . 1 2 4 . 06 9 . 095 -.5£5 

150 136 -.306 .Of.5 -. 1 fi,6 -.683 160 1<,\ 7 -.048 .OJS .089 -. 163 160 157 -.088 . 03t· .023 -. 288 \.N 

15¢ 13 7 -.332 . 075 -. t 54 -.749 160 108 .083 .050 .2£2 -. 074 tiC< 201 -. 17 3 . 066 -.013 -. 606 \.N 

150 138 -.275 .068 -. 13, -. 7 31 160 10'.:1 -. 144 .028 -.051 -.2f.6 160 203 -.1,1 .0,5 .006 -.616 c.o 

15 C• 139 -. 177 . 079 .077 -.G3S 1£0 1 1 (o . 128 . (•55 .313 -. 1.~20 160 204 -. 154 . 060 -.020 -. 4 71 

15C• 140 -.306 . C',tf,!'j -. 129 -.65~ 1 60 11 1 - . 13 2 . r.·35 -.024 -. 2 7C• 1f.l) 205 -. 143 .048 -.015 -. 5 75 

15 C• 141 -.322 . 0 75 -. 15, -.889 1£0 112 -. 25 7 .047 -. 121.) -.432 1£0 206 -. 1 '7 . 050 -.015 -.525 

150 142 -.320 .074 -. 120 -.618 160 113 .053 . (•48 .233 -. 08(• 1 f,l) 209 -. 122 .07!5 .o~e -.469 
15(1 143 -.2,7 . 085 -. 031 -.639 160 114 -. 144 .048 -.001 -.318 160 212 -. 14 3 . 06 4 .040 -.4:22 

150 144 -.285 . 0~6 -.020 - . '12 160 115 -.208 .047 -.0&5 -.429 160 213 -. 172 .045 -.028 -.347 

150 145 -.110 .033 . 031 -. 2 5(• 160 11£ . (t 11 . <.\53 .203 -. 144 161) 226 -.101 . 038 .022 -.255 

150 146 -.344 . 081 -.080 -.843 160 117 -.at . (,•26 -.093 -.249 160 230 -.086 .042 .058 -.222 

150 14 7 -. 155 .097 . 116 -.960 160 11 s -. 304 .064 -. 142 -.594 160 232 -. 198 .070 -.000 -.515 

150 148 -·. 278 . 072 -. 07CJ -.645 1&0 11~ -.Oif. .04& .084 -.225 lf.O 233 - . 121 .037 .004 -.272 

150 149 -.223 . 1 01 .057 -.921 1b0 120 -. 193 .040 -.081 -.338 160 234 -.093 .052 . 139 -.285 

150 15·(• -·. 24Q . (•74 -.005 -.667 1€.0 121 -. 013 .056 . 188 -.237 1f.O 235 -.095 .033 . 011 -.330 

150 151 -. 189 . Cc73 .038 -.60£ 1£0 122 -. 354 .071 -. 182 -.669 160 236 -.115 .036 .018 -. 278 

150 152 -.216 .0£1 -.040 -.!523 1 f,Q 123 - . 216 .047 -. 1)95 -.404 160 23CJ -.025 . 04 7 . 17 5 -. 196 
15(• 153 -.267 . 0 i' 1 -.1)44 -.63£ 160 124 - . 121 .062 . 056 -.358 160 246 -.099 .041 .048 -.371 

150 154 -. 143 074 . 11 s -.596 1 60 125 -.359 .04t9 -. 196 -.714 160 251 -.059 .057 . 168 -.291 
15 (• 155 -. 1.02 0£6 . 1 01 -.685 1£v 126 . 001 . <.'6 2 .242 -. 198 1 bQ 252 - . 11 6 . (t5') . 106 -.389 

150 156 -. 096 054 082 - 492 160 127 - . 191 .049 -. •> 17 -.393 160 253 -.090 .045 .050 -.301 

1 5 (• 157 -.068 .o3S .053 -.254 1£0 128 -.228 .061 -.056 -.504 160 255 -.054 .031 . 1 s 1 -. 192 

150 2C• 1 -·. 148 .0£0 .057 -.468 1 frO 129 -.293 .075 -. ~~ 'H -. 701; 1f.O 257 -. 063 .018 - 001 -. 129 
1 5 (• 2Ct2 -. 133 .077 -. 010 -.505 1£.0 13 (• -. 268 .055 -. 1 :25 -.584 1 71) 1 01 .242 . (•9 C• .5?5 -.005 

15C• 2('4 -·. 10 9 . IHl .027 - . 8 1" 160 1 31 -. 4<:•2 . j;.j' 8 -. 2H• -. 6 71 1 71) 1 02 . 2 j) 4 .¢75 .423 -. (•03 

15 (• 2C•S -. 109 .045 .018 -. 498 1 6(~ 1 ....... - 413 . t:•Sb -. 211 -. 7 34 1 7!~ 1 03 - 042 C•2 4 . 058 -. 155 
""' 1 5 c;. 2C• 6 -·. 14 b . (s52 . (•25 - . 4 71 1€.0 1 3.3 - . 38 (I .• ;. 7 1 -. ~ {;11 -. 6 48 1 7<'! 1<H . 092 . (•5 t· . 305 -.052 

1 5(• 2(•9 -.062 .061 . 115 -. 3 7(• 160 134 -. 305 . <:066 -. 125 -.634 1 70 1 OS . 2 I) (o . (•7 2 .438 . 011 

1 5(• 212 -·. 099 .060 .0 71 -.409 160 135 -. 234 .074 -. C•8•) -.549 1 70 
1 "' 

.254 .079 .563 .061 

1 5 (• 213 -·. 14 7 .047 -.027 -.369 160 1 ..... -.288 . 049 -. 1 45 -.555 1 71) 107 . tct (t .042 . 191 -. 130 
.j\:1 



APPENDIX A -- PRESSURE DATA: HELlOS TENSION STRUCTURE -- NO WALL 

wo TAP CPftEAH CPRftS CPftAX CPftiH WD TAP C PftEAN CPRffS CPftAX CPftiH wo TAP CPftEAH CPRftS CPftAX CPftiH 
170 108 .135 . 058 .321 -.024 170 201 -.198 .07b -.010 -.b85 180 129 -.294 . Ob' -. 153 -.,82 

17(1 l(t9 -. 102 .027 .011 -.212 170 2(<3 -.210 .106 -.032 -.751 180 130 -.281 . 058 -. 128 -.565 

17(1 11 (I .132 . 058 .331 -.047 170 204 -. 189 . Ct63 -.005 -.603 180 131 -.356 .077 -.179 -. 681 

170 111 -.060 .040 . 078 -.198 170 205 -. 176 .060 -.032 -.528 180 132 -. 415 .075 -.225 -.804 

170 112 -.205 . 0·41 -. 108 -. 377 170 206 - . 177 .048 -.018 -.439 1SO 133 -.324 . 06b -. 141 -.732 

17(1 113 .042 .045 .228 -.093 170 209 -.110 .082 .051 -.545 180 134 -.322 . 065 -.172 -. 611 
17(1 114 -. (151 . 052 . 105 -.243 1 7(1 212 - .179 . 067 .047 -.516 180 135 -.168 .077 -.029 -.600 

170 115 -·. 148 .043 -.012 -.326 170 213 -. 176 .048 -.022 -.360 180 136 -.277 .048 -. 144 -.483 

17(1 116 .077 .055 .281 -.106 170 226 -. 120 . 040 -.010 -.248 180 137 - . 311 .074 -. 105 -.667 

17(1 117 -. 153 .024 -.088 -.251 170 230 -.116 .042 .020 -.250 180 138 -.273 .075 -. 113 -. 796 
17(1 11 s -.292 .063 -. 138 -.515 170 232 -. 179 .059 -. 020 -.429 180 139 -.208 .041 -. 059 -.372 

170 lU' -. 110 . <)44 .022 -.276 170 233 - . 10 4 .040 . C) 51 -.227 180 140 -.27' .074 -.077 -.862 

170 i~O -.218 . 042 -.092 -.367 170 234 - . 100 . (•5(< 1(•4 -. 295 1 so 141 -.291 . 054 -. 163 -.5S5 

17<• 121 .053 .054 . 27i -. 122 1 7() 235 -. 123 . (•JJ -. C:•27 -. 298 18() 142 -.313 .072 -.096 -.644 

170 122 -.279 .064 -. 107 -.573 170 236 - . 105 .048 . 074 -.288 180 143 - . 31 3 . 06 7 -. 136 -.574 

170 123 -.205 .040 -. 101 -.365 170 239 -. 026 . 044 .208 -.215 180 144 -.291 .070 -. 059 -.570 

17(1 124 -.195 .061 -.034 -.412 170 24£ -.103 . 043 .042 -.285 180 145 -.145 .023 -.077 -.225 

170 125 -.317 . 0(·4 -. 143 -.603 1 70 251 -. 998 .Qi(t . 1 &8 -.398 18(t 146 - . 313 .o:n -. li 1 -. 612 

1 7 C• 12£ .071 .065 .302 -. 140 i 70 252 - . 114 . (•54 . l 6') -.338 180 14i' -. 1 S2 . 04 7 -.022 -.362 

17(1 12 7 -.2~i .042 -.Ct5i -.342 170 253 -.098 .051 .082 -.310 180 148 -.252 .078 -.001 -. 778 

17(1 128 -.236 .052 -.081 -.451 170 255 - . 04 4 . C•25 .057 -. 161 1 so 1 49 -.264 .066 -.059 -.552 \.H 

170 129 -.290 .066 -.088 -.683 1 70 257 -. Oi 7 .018 -.003 - . 151 180 150 -.276 .068 -.060 -.645 .r:-
17(1 13(1 -.2,1 . 0·49 -.135 -.560 180 1 (•1 .268 . 093 . 582 .041 180 151 -.233 .059 -.044 -.541 0 

17(1 131 -.410 .077 -.203 -.784 180 102 .229 .075 . 472 .062 180 152 -.275 .065 -.040 -.576 

17(1 132 -. 416 .074 -.237 -.779 180 103 -. 009 . 027 . 088 -. 104 180 153 -.269 .078 -.032 -.791 

17(1 133 -.329 .061 - .175 -.i4fi 180 to• .146 ,(162 .4t,J2 - .OlS 180 154 -.208 ,t,J77 .015 -. 604 

170 134 -.305 .061 -. 153 -.618 180 105 .211 .076 .545 . 008 180 155 -.153 .028 -.050 -.265 

170 135 -.257 . 079 -.081 -.597 180 106 .266 .093 . 564 .059 180 156 -.142 .041 -.037 -.488 

170 13, -.273 .048 -. 1£1 -.5;J2 180 1cH .058 .048 .235 -.072 180 1:57 -.206 .057 -.044 -.449 

170 137 -.323 . o75 -.084 - . 711 180 108 .a1 . 060 . 377 .020 180 201 -.234 .t,J83 -.038 -.708 

170 138 -.2i3 . (170 -. t 20 -.793 180 109 -. 056 .027 .0,0 -.173 180 203 -.230 .124 -.030 -.728 

170 139 -.18i .045 -.002 -.387 180 110 .129 .059 .358 -. 018 180 204 -.224 . 068 -.050 -.583 

170 HO -.298 . ~82 -.1 Oi -.913 180 111 .(104 . 045 . 160 -. 1 '0 180 205 -.217 .077 -.04' -.702 

170 141 -.303 . 061 -. 175 -.,81 180 112 -. 158 .037 -.053 -.308 180 206 - . 181 .048 -.035 -. 411 

17(1 142 -.324 .073 -.094 -.Ei22 1 so 113 .025 .~41 1 S2 -. 113 180 209 - . 2 t 1 .094 .016 -.599 

170 143 -.310 .069 -.037 -.i2J 180 114 .021 . 054 .203 - . 181 180 212 -.217 .076 .007 -.581 

170 144 -.290 .079 -.038 -.645 1 so 115 -. 081 . 043 .047 -.274 180 213 -.199 . 054 -.025 -.478 

17(t 145 -. 137 . 022 -.067 -.222 180 116 .109 . 058 .356 -.025 180 226 - . 110 .039 -.000 -.262 

17(1 146 -.299 .054 -. 1 '' -.607 1$0 117 -.13' .022 -.058 - 217 180 230 -. 109 .040 .018 -.239 

170 14 7 -.175 .064 .050 - .48!5 180 118 -.240 .0~7 -. 107 - 473 180 232 -. l 62 . 050 -. 020 -.386 

170 14S -.245 .0,5 -.042 -.£19 180 119 -. 157 . 040 -.049 -.374 1 so 233 -.090 .038 .025 -.225 

170 149 -.279 . 079 .007 -.738 180 12Ct -.222 .040 -. 117 -.376 180 234 -.088 .048 .10Ct -. 292 

170 150 -.268 .077 -.053 -.653 180 121 .092 .059 .300 -.070 180 235 -. 158 . 052 -.039 -. 4 71 

170 151 -.231 .065 -.039 -.688 180 122 -. 215 .Oii -.033 -.459 180 23i -.097 .043 .072 -. 252 

170 152 -. 2,7 . 060 -.080 -.529 180 123 -. 185 . <.'>40 -. 07, -.326 180 239 -.010 .040 . 118 -.237 

170 153 -.252 . C•58 -.1)88 -.51Ct 180 12.C. -.263 .Oi2 -.092 -.504 180 246 -.091 .043 .Oi5 -.302 

17(1 154 -·. 205 . 094 .Ob4 __ ,60 180 125 -.237 . 068 -.015 -.521 1 so 251 -. 120 .055 . 080 -.328 

17(t 155 -. 129 .032 -.022 -.305 180 126 . 108 .06i .314 -.101 180 252 -.098 . 06 4 .18' -. 354 

1 7 (• 156 -·. 148 .Ob4 .060 -.580 180 127 -.211 .Ct4Ct -. 107 -.362 180 253 -.069 .047 .094 -.256 

170 1~7 -. 123 .046 -.on -.3CJ7 1 so 128 -.252 .o~Ct -. 12, -.432 180 255 -.031 .OlCJ . 050 -. 130 



APPENDIX A -- PRESSURE DATA: HELlOS TENSION STRUCTURE -- NO WALL 

Wt• TAP CF'"EAN CPRMS CPMAX CPPIIN WD TAP CPMEAN CPRPIS CPMAX CPPIIN WO TAP CPPIEAN CPRPIS CPMAX CPMIH 
18¢ 257 -.¢i9 . 0 lti -. C•22 - 1 51 190 15(• -. 285 .055 - 1Oft -.507 zoo 1 21 . 064 054 .240 -. 105 

19(1 101 . 264 .087 . 6C•4 .053 190 151 -. 223 . 065 . t.\25 - 54e 20() 122 - . 0 11 064 .208 -.243 
1,0 H•2 .241 .080 .550 . 04(1 190 152 -.268 . 06 7 -. l;t€,13 -.513 2\•l;t 123 -. 06<:• . 03 7 . (•54 -.227 
1 9 C• 1!.' 3 . (•22 033 . 134 - 096 1 '0 153 - '30 1 . "'' 2 

- 083 -.906 2(•0 124 - 358 . 06 7 -. 178 -.643 

1 '(• ltH .1,6 . (•74 .444 . o 1 e 1,0 154 -. 208 . <:054 -.02' -.437 201) 125 - . I) 1€· .N,5 .223 -.245 
190 105 .221 . 082 .569 . 033 1 '.:'0 155 -' 170 . 1)26 - 1 <;•l) -.264 20(• 126- 103 . 0£7 .337 -. 127 

1'0 H<ft .25f, . oee .53i .0,1 1 ~t() 15ft -. 13, .026 -.054 -.241 200 127 -. 1 71 .03€. -.066 -.297 
190 10 7 .118 . 057 '333 -.033 190 157 -. 202 . (•4 6 -.083 - 412 2(•0 128 -.230 . 04 7 -. 10 6 -.376 
1,0 108 .183 .¢62 . 411 ,()18 190 2C)l -.246 .QSl 010 -.727 200 12, -.365 . 068 -. 160 -. 6{·2 
19¢ 109 -.006 .034 .134 -. 118 190 203 -. 174 .1~2 -.020 - 773 20C< 130 - . 3 61 .072 -. 156 -.671 
190 11 0 . 13~ . 058 .327 -.023 190 204 -.247 .074 -.081) -.879 200 131 -.3~1 .¢70 -.ZQ1 -.740 
19 (1 111 .072 .053 .249 - 07(1 190 21:•5 -.228 . C•i' 6 -.029 -.704 2(•0 132 - 391 .078 -. 181 -.716 
190 112 -·. 090 . 037 .;•28 -. 19' 190 2CH· - . 177 . 049 ·- 0 42 - 442 20Q 133 -. JF.-5 .077 -. 15 7 -. 676 
190 113 -.011 .037 . 134 -. 148 190 2C•~ -.224 .084 -.029 -.b35 200 134 -.330 .061 -. 173 -.~85 

lCJO 114 . 094 .060 .307 -. 121 190 212 -.231 .OIH -.015 -. 638 200 135 -.02€. . 036 . 124 -.370 
190 115 -.002 .049 . 158 -. 162 190 213 -.207 . oss -.041 -.490 200 136 -.322 .·060 -. 163 -.721 

1'0 116 .126 . 058 .306 -.027 190 226 -.0,, .043 .047 -.268 200 137 -.332 .OIJ5 -. 116 -.,43 
190 117 -. 0,0 .027 -.005 -. 179 190 230 -. 105 .042 .1>42 -.260 200 138 -.312 .076 -. 129 -.651 
1 9 C• 11 s -·. 17 3 .056 . 004 -.377 1,0 232 - . 173 . C>64 .072 -.449 200 139 -.243 . 042 -. 133 -.3,3 
190 1U' -. Ut .045 -.031 -.358 190 233 -. 061 .043 .082 -.227 200 140 -.330 .076 -. 101 -.813 

1CJ¢ 120 -.218 .040 -.o6J. - .·35(. 1 '0 234 -. 0,9 .OS! .047 -.355 2C•Q 141 -.334 . 061 -. 170 -.7¢'} VI 
190 121 .090 . 053 .293 -.058 190 235 -. 257 .118 -.065 -.922 200 142 -.299 .082 -.031 -. 6 78 .c-
1,0 122 -. 112 .Of.3 .Of.2 -.372 1 '0 236 -.075 .042 . C)i9 -.218 200 143 -.289 .077 -.¢31 -.575 ...... 
190 123 -. 131 . 03, -.008 -.258 190 239 .003 .029 . 1 C•S -. 165 200 144 -.324 . 0,5 -. 130 -.,36 
1,0 124 -.311 .0£3 -. 110 -.559 190 24(. -. 059 .037 .069 -. 191 200 145 -. 136 .020 -.055 -.2¢5 
190 125 -. 143 .Of,8 .040 -.392 190 251 -.103 .058 . 1 0' -.357 200 14, -.339 . 0,5 -. 1,3 -.792 

l'(t 12£ .127 .067 . 371 -.05~ 1 '0 252 -.088 .051 . 12£ -.285 200 147 -.233 .046 -. 126 -.3,8 
190 i""" -.200 . 041 -.088 -.338 190 253 -. (151 .046 ' 144 -. 212 200 149 -.277 .075 -·. 035 -.654 

• .c.t 
19(1 128 -.256 .Q~2 -.115 -.452 190 255 -.031 .020 .032 -. 124 200 149 -.268 . 097 .058 -.863 
19(1 129 -.331 . 075 -.144 __ ,,3 190 257 -. 080 .018 -.029 - .148 200 150 -.313 . 054 -. 136 -. 511 
190 130 -.313 .064 -.1 ,, -.594 200 101 .240 .083 . 538 .010 2Ct0 151 -.201 .071 .006 -.545 
19¢ 131 -.347 .0,, - ·. 191 -.14' 200 102 . 249 .081 '470 .05' 200 152 -.262 . 072 -.045 -.643 
19¢ 132 -·. 401 .063 -.201 -.752 2(•0 1(•3 '0£3 .039 '191 -.039 2C•O 153 - . 311 . 091 -.024 -.765 
190 133 -.337 . t'73 -. 177 -.696 2(10 104 .208 .077 . 457 . Q31 200 154 -.228 . 047 -.079 -.403 
190 134 -·. 352 .061 -.183 -.603 2C•O lC•S . 186 .077 .460 .001 200 155 -. 17 7 .026 -. 103 -.269 
19 C• 135 -.074 .035 .065 -.385 200 106 .242 .092 .5¢1 .038 2¢0 156 -. 155 .025 -.088 -.247 
1,¢ 136 -.298 .056 - 163 -.566 200 107 .154 . C)£5 .380 -.005 2¢0 157 -. 184 .043 -.072 -.423 
1 9(• 137 -.328 . (•85 -. 133 -.763 2(10 tcHl . 196 .065 .373 .029 201) 201 -.229 .092 -.005 -.682 
190 138 -·. 303 . ()(.7 -. 120 -.7<:•8 2(t0 1 f.• ~ <:•4 4 '(•4 2 . 195 -.077 200 203 - '139 .045 -.025 -.46' 
19 (• 13 9 -·. 232 .oza -.115 -.3b2 2(•0 11(• . 113 .tt53 .322 -.038 200 204 -.250 . 073 -.Obb -.651 
1 CJ (• 140 -.306 . ¢72 -.052 -.67~ 200 1 11 .132 .058 330 -.022 200 205 - 21lll .077 . 001 -.664 
19 (• 141 -·. 313 .0£,2 -. 174 -.667 200 112 -.010 .042 '143 - '1 £,0 200 206 -. 1 '7 .04£, -.025 -.3,2 
19 (• 142 -.312 . 080 -. C•SE. -. 718 200 113 -. 039 . <~3 2 '114 -. 170 2¢1) 209 -. 22t· .078 -.059 -.604 
19 (• 14 3 -·. 314 . 0 73 -.118 - 706 200 114 '143 .OG2 . 353 -.045 200 212 -.245 . t:•S9 -·. 028 -.707 
19(• 14-4 -·. 308 . <H-4 -. 113 - 57~ 2. (•(• 115 . (•76 (tC"' . 2€.5 -.081 200 213 -.213 . (•64 -.008 -.488 • 'OJ;!. 

19(• 145 -·. 150 .C•;.H -.084 -.230 200 i16 . 101 . (•58 .310 -. ()47 200 226 -.0131 .045 .050 -. 275 
1 CJ C• lH, -.316 . C,\58 -.171 ..:.631) 2(•0 11 7 -. 025 .031 . 100 -. 127 200 230 -. 0 91 .03CJ -.001 -.289 
19 (• 147 -·. 220 .045 - '084 -.393 200 118 -. 076 .050 .092 -.253 200 232 -. 1 '3 .071 . 13 9 -.392 
19¢ 148 -.283 . (•83 -.058 -.802 200 119 -.220 . (•46 - 088 -. 379 200 233 -. !) 02 .¢4€. . 151 -. 181 
190 149 -·. 291 .075 -.045 -. 613 2(•0 12<• - 195 .f:.-40 -. 0 79 -.371 200 234 -.096 . (•57 .059 -.431 



APPEH~IX A -- PRESSURE OATA: HELlOS TEHSIOH STRUCTURE -- HO WALL 

WCt TAP CPftEAH CPRftS CPIUUC CPftiH wo TAP CPftEAH CPRftS CPftAX CPftiH WD TAP CPftEAH CPRftS CPftAX CPftiH 

200 235 -.277 . 124 -.051 -.901 210 142 -. 313 .094 -. 0"73 -.756 220 113 -.111 .026 -.007 -.298 

20(• 23' -.030 .047 .134 -.223 210 143 -.277 .082 -.049 -.571 220 114 . 1 7 (t . (t' 1 . 388 .013 

200 239 .014 .028 . 1 ' ' 
-. 180 210 144 -.376 .072 -. 199 -.589 220 115 . 184 . 061 .429 .041 

200 246 -·. 026 . 034 . 102 -. 156 210 145 - . 104 .023 -. 010 -. 187 220 116 - . 0 1 0 .053 .176 -. 194 

200 251 -.0,6 .052 . 120 -.267 210 14£ -.380 .095 -. 115 -.954 220 117 . 10 7 . 053 .281 -.017 

200 252 -.079 .048 .074 -.305 210 147 -. 237 .046 -. 129 -.424 220 118 . 091 . 05 5 . 265 -.079 

200 253 -.003 .042 . 184 - . t 91 210 148 -. 301 .070 -. 102 -.645 220 119 -.273 .052 -. 124 -.461 

200 255 -.046 .026 .035 -. 164 210 149 -.224 .102 .066 -.842 220 120 -. 128 . 037 .002 -.275 

20(1 257 -.(192 .(122 -.028 -.209 210 15(1 - .341 ,(158 -. 2(•4 -.515 220 121 -.11£ .061 .070 -.327 

21(• ttH . 209 .oe1 .504 .023 210 151 -.162 .068 . 050 -.487 220 122 . 121 . 069 . 365 -.055 

21(1 1Q2 .217 . 075 .472 .033 210 152 -. 265 . 089 -.035 -. f,66 220 123 .096 . 049 .305 -.051 

210 103 .086 .049 .241 -.029 210 1!53 -. 280 .069 -. 1 (tl -.569 220 124 -.392 . 082 -. 194 -.767 

21(• lt•4 . 203 . 073 . 491 008 210 154 -. 242 .047 -. 129 -.394 220 125 . 114 . 066 .340 -.063 

210 1C•5 .137 .064 .364 -.014 210 155 -. 1(0 .027 -. 1 02" -.283 220 126 -.030 . 06CJ .166 -.258 

210 to£ .190 . 074 .456 .025 210 156 -. ao .024 -.090 -.258 220 127. -.069 .035 .043 -.220 

210 107 .188 . 071 . 472 . 015 210 157 -.lSi . 045 -.054 -.398 220 128 -. 122 .043 -.005 -.317 

210 108 . 171 . 061 .358 -.015 210 201 -.230 . 092 -.000 -1.033 220 129 -.297 .076 -.099 -.594 

210 109 . 097 .057 .337 -.059 210 203 -.liO .056 -.013 -.372 220 130 -.410 .088 -. U7 -.757 

210 l 1 (I .099 .O•U . 251 -.039 210 204 -. 256 .071 -.090 -.561 220 131 -.393 .079 -. 197 -.779 

210 111 . 167 .062 .402 . 014 210 205 -. 187 .070 .001 -.644 220 132 -.340 . 06 8 -. 135 -.660 

210 112 . 055 .045 .255 -.088 210 206 -. 141 .049 .007 -. 411 220 t 33 -.407 . 087 -. 193 -. 770 \.Ill 

21 (t 113 -.078 .030 .050 -. 1 '5 210 209 -.218 . 06l -. 070 -.548 220 134 -.197 . 049 -.040 -.383 .a::-

210 114 .160 .061 .3?6 . 011 210 212 -.200 .074 -.038 -.576 220 135 .066 .050 .279 -.069 N 

210 115 .135 .057 .337 -.022 210 213 -.175 .070 .020 -.443 220 136 -.430 .106 -.170 -1.061 

210 11E. .049 . 05, .278 -. 145 210 226 -.044 :o50 . 143 -.235 220 137 -.399 . 101 -. 15 7 -. 886 

210 117 .050 .043 .214 - 070 210 230 -.053 .040 .095 -.254 220 138 -.443 .098 -.205 -.805 

210 118 .012 . 053 . 181 -. 1 ?5 210 232 -. 103 . 0,4 .114 -.342 220 139 -. 184 .039 -.059 -.322 

21(1 11, -.24' .051 -.127 -.452 210 233 .083 .052 .2t9 -. 124 22Q 140 -.406 .086 -.216 -.767 

210 120 -. 169 .035 -.016 -.285 210 234 -. 038 .037 .074 -.245 220 141 -.423 .108 - . 1 7 2 - 1 . 0 05 

210 121 -. 002 .056 .201 -.209 210 235 -.218 .077 -.048 -.535 220 142 -.329 .112 -.033 -.813 

210 122 .072 .0,5 .312 -.149 210 236 .044 .047 . 255 - .196 220 143 -.222 . 084 .031 -.580 

210 123 .012 .042 .1,3 -. 162 210 239 .015 .035 . 142 -.1 9' 220 144 -.375 .072 -. 187 -.630 

21(1 124 -.381 .073 -. 195 -.729 210 246 .013 .031 .141 -.149 220 145 -.053 . 029 .089 -.155 

210 125 .072 .063 .316 -.199 210 251 -.052 .041 . 098 -.235 220 146 -.418 . 091 -.172 -. 838 

21(1 12£ .054 .0,3 .260 -. 153 210 252 -.075 .038 .064 -.280 220 147 -.212 . 046 -.091 -.398 

210 127 -. 131 .037 -.029 -.266 210 253 .019 .030 . 158 -.084 220 148 -.319 .070 -. 147 -.594 

210 128 -·. 194 .047 -.077 -.3,0 210 255 -.083 .039 .035 -.248 220 149 -. 158 . 089 . 111 -. 652 

21(1 129 -.376 . 0 71 -.188 -.636 210 257 -.(193 .030 -.027 -.309 220 150 -.364 . 061 -.189 -.551 

210 130 -.410 . 073 -.215 - 706 220 101 .167 .0,6 .408 .003 220 1 s 1 -. 130 . 057 .026 -.402 

210 131 -.363 .069 -. 192 -.663 220 102 .171 .071 .401 .004 220 152 -.219 .082 -.002 -.741 

210 132 -.374 . 075 -. 140 -.721 220 103 .113 .051 .292 -.019 220 153 -.262 .052 - .. 101 -.462 

210 133 -· .377 078 -.163 -.762 220 104 .176 .068 .387 .013 220 154 -.224 . 045 -.091 -.390 

210 134 -.287 . 056 -.112 -.576 220 105 .086 .054 .298 -.054 220 155 -.133 . 025 -.057 -.242 

210 135 .016 .041 176 -. 14 8 220 1 f)' 144 . 058 .343 -.015 220 156 -.145 . (12 4 -.072 -.234 

210 13£ -.392 . (194 - . 1 95 -1 . 11 ' 220 lt~ 7 .212 . 065 .4?5 . 038 220 157 -. 12' . 040 -.032 -.357 

210 137 -.375 . 1 (t 1 -. 148 -.676 22Cc 108 . 123 .Cc58 .308 -.028 220 201 -.267 .092 -.070 -.793 

210 138 -.367 . 081 - .1 65 -:722 220 109 . 150 . 060 . 381 .001 220 203 - .1 94 . 062 -.041 -.443 

210 llCJ -·. 225 . C)40 -.130 -.378 220 110 .074 .044 .237 -.038 220 204 -.2,4 .074 -.087 -.ili 

21(1 14 C• -.349 . 070 -. 1 '' -.688 220 111 .184 . 065 .444 .024 22() 2~5 -.179 . 075 .025 -.627 

21C• 141 -·. 366 . 061 -. 180 -.886 22C• 112 . 12 8 . 054 .307 -.020 220 206 -. 128 .049 .012 -.423 



APPENDIX A -- PRESSURE DATA: HEllOS TEHSIOH STRUCTURE -- NO WALL 

Wr> TAP CPPIEAH CPRPIS CPPIAX CPPIIH wo TAP CPPIEAN CPRPIS CPPIAX CPPIIH WD TAr CPPIEAH CPRftS CPPIAX CPRIH 
220 209 -.222 .059 - 077 -.479 230 134 -.079 .048 .080 -.246 240 105 -.020 .032 .109 -. 112 
22(• Z12 -.166 .052 -.028 -.374 230 135 .123 .062 . 371 -.029 240 1 Oi . 040 .037 . 182 -.042 
22C• 213 -·. 111 .054 . O~H -.362 230 136 -.385 . 095 -. 164 -.915 240 107 . 148 . 057 . 359 .018 

22C• 22ft .022 .034 . 154 - . 112 230 137 -.353 .077 -. 150 -.1318 240 108 . 005 .037 . 12 3 -. 140 

220 23(• .006 .027 . 102 -.092 230 138 -. 423 .079 -. 1,1 -.704 240 109 161 . 067 .3,4 . 016 
22(• 232 -·. 027 .0<42 . 174 - . 1 '1 230 139 -.119 .038 .016 -.278 240 110 .024 . 02' .133 -. 103 
220 233 .149 .057 .384 . 001 230 14 C• .;. . 398 .Ct79 -.200 -.671 240 1 11 . 115 .052 .2'H -.008 

22C• 234 -.003 .023 . 072 -.104 230 141 -.403 ,0,5 -. 139 -.8i6 240 112 . 15l . 057 .3,3 .013 

22(1 235 -.211 . 073 -.006 -.533 230 142 -.318 . 104 -.065 -.8,5 240 113 -. 127 . 021 -.064 -. 214 
22(• 23ft .106 .053 .383 -.062 230 143 -.163 ,()76 .064 -.5Ct4 240 114 .036 .Co47 .174 -. 1€·8 
220 239 -.061 .ou .133 -.314 230 144 -. 301 .063 -. 140 -.544 240 115 . 15 4 .054 . 344 .024 

22C• 24€. .()42 .03() . 151 -.042 230 14~ .()11 .()42 
. 1 '' 

-.o•.H 2 4'0 116 -. 1 '2 . ()~7 -.Co2~ -.40!5 

220 251 -.053 .027 .075 -. 167 230 146 -. 371 .OSl -. 154 -.738 240 117 . 188 .()66 .471 .031 

220 252 -·. 0!57 .026 .0€.2 -. 164 230 147 -. 164 Ct42 -.035 -.3~4 240 118 . 1 ~ 7 .0~!5 .342 .oeoz 

220 253 .034 . 033 . 182 -.072 230 148 -. 327 .0,8 -. 16, -.592 240 119 -.219 .048 -.085 -.394 

220 255 -. 10:5 .05!5 . 030 -.403 230 149 -. 112 .068 102 -. 4 74 240 120 -.022 . 03!5 .Co,2 -. 142 

220 257 -. 109 .O•U -.027 -.419 230 150 -.310 . 058 -. 160 -.488 240 121 -.319 .069 -. 128 -. 588 

230 l 01 .112 . 056 .352 -.022 230 151 -.099 .()45 .053 -.312 240 122 .09(o . 062 . 327 -.088 

230 102 .120 .056 .336 -.010 230 152 -. 185 .()61 - 044 -.556 240 123 .181 . 060 .380 .052 

230 103 .119 .054 .321 -.C22 230 153 -.258 .()52 - 143 -.471 240 124 -.300 . 060 -.139 -.569 

230 104 . 131 .059 .330 -.030 230 154 -. 188 .042 -.081 -.332 240 125 . 0 77 .062 .274 -. 133 VI 

230 105 .030 .043 
. 1 ' ' 

-.077 230 155 -.088 .025 .0(15 -.177 240 126 -.261 . (o' 7 -.060 -.536 .,1:::' 

230 1C<6 .101 .050 .290 -.022 230 156 -.123 .022 -.057 -.225 240 127 .060 . 043 .222 -. 120 VI 

2JO 107 .194 .063 .517 .025 230 157 -.094 .029 .001 -.328 240 128 .035 .039 .162 -.143 

230 108 .0,, .045 .22' -.072 230 201 -. 263 .075 -.060 -.69' 240 129 -.052 . 053 .137 -.280 

2J(o 109 .170 .065 .438 .003 230 203 -.195 .()64 -.046 -.466 240 130 -.154 .()72 . 068 -. 425 
23(1 11C< .057 .03' .2(15 -.068 230 204 -.319 .113 032 -.757 240 131 -.378 .092 -. 122 -.885 

230 111 .170 .Ofit .386 . 01' 230 20S -.190 .()64 -.013 -.477 240 132 -.2os . Oi8 .0,6 -.488 

230 112 .1'3 .ObO .388 . 010 230 206 -.136 .047 -. 0 (10 -.322 240 133 -.362 .079 -.184 -. 778 

230 113 -. 125 .Ct22 -.OSl -.213 230 209 -. 228 .066 -.070 -.570 24Co 134 .oeo5 .049 .197 -. 158 
23(1 114 .124 . 054 .335 -.03S 230 212 -. lb3 ,0,3 -.025 -.435 240 135 . 145 .068 .405 -.022 

230 115 .190 . 059 .401 . 041 230 213 -.Co20 .037 . 1 C)' - .18i 240 136 -.332 .074 -. 130 -.7Co9 

230 11' -.Ct97 .054 .063 -.300 230 226 . (129 .030 . 152 -.053 240 137 -.306 .071 -. 132 -.664 

230 117 .147 .058 .36!5 -.005 230 230 .027 .028 . 150 -.056 240 138 -.36(o .078 -.175 -.666 

230 1 t 8 . 141 .059 .3£3 -.028 230 232 -.026 .027 . 106 -. 112 240 139 -.049 .038 . 104 -. 175 

23(• 119 -.249 . «>49 -. 104 - 436 230 233 . 171 06 7 414 -.041 240 140 - .3,2 .085 -. 177 -.7Co4 

230 12(• -·. 072 .037 . 041 -.212 230 234 -. C•l5 .048 077 -.258 240 141 -.392 . (184 -. 148 -. 730 

230 121 -.232 . 077 -.046 -.597 230 235 -.254 . t)') 7 -.022 -.624 240 142 -.288 . 090 -.040 -.693 

230 122 .125 .064 .3£' -.032 230 23, .102 .061 . 3Co9 -.072 240 143 -.125 .074 . 0,3 -.563 

230 123 .153 .058 .392 .006 230 239 -.124 . 0,3 .049 -.453 240 144 -.217 .052 -.072 -.490 

23(• 124 -.370 . 074 - .1 69 -.652 230 24£ .031 . C<32 . 176 -. C<79 240 145 . 073 .051) . 262 -. 097 
230 125 . 137 .t>62 340 - 025 230 251 - . CoS 2 .020 .049 - 141 240 146 -.332 .Coil -. 166 -.581 
23<• 126 -·. 1£1 .0£8 . 094 -.448 230 252 -. 030 . 033 . 181 -. 144 240 147 -.099 .035 .027 -. 2£1 

23¢ 127 .1)05 .037 .151 -.135 230 253 . 009 . 043 .212 -. 155 240 148 -.298 .Co64 -. 129 -.520 

23C• 128 -·. 036 .040 . 1 C•O -.209 230 255 -. 166 .IH5 .031 -.508 240 149 -.093 . 061 .094 -.459 

23Co 129 -.167 . 068 .022 -.514 230 257 -.133 .0,5 -.018 -.448 240 150 -. 2 4(• .047 -. 138 -. 4(•7 

23(1 13(' -·. 291 .082 - f.\12 - 5S4 240 101 . 060 .(•·U 221 -.050 24!} 151 -.080 . 04(• . 086 -. 319 

230 131 -·. 372 .077 -.139 - . 711 240 lt\2 .¢75 .c>44 .221 -. 029 241) 152 -. 153 .()4(1 -.Co27 -.357 

230 132 -.2oS . 065 -.037 -.496 240 103 .112 .051 270 -. 019 240 153 -.239 .042 -. 132 -.414 

23¢ 133 .,. . 403 . C)84 -. t es -. 744 240 1(•4 . (•78 . 1~5 () .262 - ()f,C) 241) 154 -.1 so . 037 -.056 -.285 



APPENDIX A -- PRESSURE DATAl HELlOS TEHSIOH STRUCTURE -- HO WALL 

WCt Tfie CP"EAH CPR"S CP"AX CP" IH wo TAP CP"EAH CPRftS CP"AX CP"IH wo 'f'AP CPftEAH CPR"S CP"AX CP"IH 
240 155 -.040 .029 .058 - . 151 250 12£ -. 320 . 060 -. 135 -.539 250 252 -.020 .039 .184 -.217 

24(1 15£ -.110 .025 -.049 -.230 250 127 .114 . 052 . 325 -.010 250 253 -.040 .053 .1£8 -.244 

240 157 -.085 . 02' -.009 -.227 250 128 .093 . 04 7 2"'"' -.024 250 255 -.213 .077 . 007 -.727 . ( t 

24(1 201 -.297 . 08£ -. 103 - 705 250 129 (147 . 053 251 -. 145 25(1 257 -. 186 .Ct88 -.022 -.578 

240 203 -.a£ .052 -.034 -.372 250 130 -. 018 .0£8 . 21£ -.277 2£0 101 -.059 .029 .051 -.237 

24(1 2~4 -.22i . 137 .070 -.C)22 250 131 -. 364 . 085 - . 1 54 - 1 . 183 2£0 1Ct2 -.049 . Ct25 .033 -.148 

24(1 205 -. 191 .087 . 104 -.4,8 250 132 -.219 .098 . 091 -.,05 2£0 103 '059 .041 .215 -. 119 

24(1 206 -. 13i .045 -.023 -.33(1 250 133 -.298 . 059 -. 163 -.602 260 104 -.082 .034 .Q38 -.2Ct8 

240 2(19 -.252 .087 -. 075 -.720 250 134 .072 .052 .277 -.075 260 105 - .1 09 . 021 -.020 -. 187 

24(t 212 -. 174 .073 - .Q08 -.629 250 135 .184 . 080 .507 .008 260 10£ -.049 .017 .021 -. 113 

24(1 213 .(115 .025 . 119 -.073 250 13£ -. 301 . 0£7 -. 130 -. ,02 2£0 107 . 048 .Q34 . 191 -.055 

240 22£ -·. 004 . 03£ .110 -. 157 250 137 -. 270 . 064 -.062 -.670 2£0 108 -. 122' .032 -.033 - 243 

240 230 -.002 .033 . 112 -. 118 250 138 -.284 . Ob8 -. 114 -. 592 260 10' . 103 . 057 .310 -.042 

240 232 -.025 .024 . 0,5 -. 125 250 139 .01' .045 .lU -. 127 2£0 110 -.024 .02('1 .Ct4' -. 141 

240 233 .100 . 073 343 -. 128 250 140 -. 321 .075 -. 145 -.,10 2£0 111 -.024 . 039 .12' -. 174 

240 234 -.097 .057 . 077 -.342 250 141 -.3i6 .071 -. 180 -.£15 2£0 112 . 078 .050 . 287 -.040 

240 235 -.208 .08£ .Ott -.584 250 142 -.272 .078 -.01$ -.£28 2£0 113 - .143 .031 -.009 -.310 

24(1 23£ .022 .068 .340 -.143 250 143 -.100 0£1 .07i -. 376 260 114 -.150 .054 -.014 -.379 

24(• 239 -. 155 .072 . 059 -.4£3 250 144 -. 130 . 1)46 .OQ9 -.303 2£0 115 .022 .Q45 .170 -. 14£ 

24(• 246 -·. 001 .037 177 -. 123 25\• 145 . 119 .0!58 . 328 -. 034 260 11i -.287 . 057 -. 134 -.509 

24(1 251 -.044 . 020 .035 -. 123 250 14£ -.298 . (•5' -. 153 -.549 2£0 11 7 . 212 .075 .434 . 041 \H 

240 252 -.019 .039 .2(10 -.143 250 147 -.037 .036 .080 -. 179 2£0 118 . 0 71 .052 . 250 -. 130 ..r::-
240 253 -.023 .048 . 198 -.231 250 148 -. 2£7 . 0£2 -. 100 -.51£ 2£0 119 -.214 . 059 -.02£ -.542 ..r::-

240 255 -.208 .080 .025 -.520 250 149 -.077 .Oil .221 - 484 260 12C) -. C)39 .05(1 . 10? -.446 

240 257 -. 155 . 076 -.025 - 52£ 250 150 -. 1£9 . C:•ZS -.0£9 -.312 2£0 121 -.331 .0£4 -. 172 -.£05 

250 101 -.003 .034 . 138 -.135 250 151 -. 066 .033 . 0£8 -.2£5 2£0 122 -.089 .058 .165 -.320 

250 102 ·. 008 .033 . 165 -.082 250 152 -.135 . OJ 1 -.052 -.283 2£0 123 . 167 . 0£1 .370 .020 

250 103 .092 .048 .24' -.039 250 153 -. 204 .038 -. 113 -.337 2i0 124 -.278 .074 -.0,2 -.7li 

250 104 -.011 . 039 . 138 -' 17 5 250 154 - . 11 (I .032 -.(11' - 22£ 2i(l 125 - . 1 4 4 . 0£3 . 042 -.433 

250 lOS -.075 .023 . 011 -. 1 ' ' 250 155 -.003 .Ct33 126 -. 105 2£0 126 -.33£ . 064 -. 154 -. 606 

250 to£ -.008 . 028 .091 -.095 250 156 -. 093 .025 -.009 -. 192 260 127 . 1 '(I . 05£ .376 -. 024 

250 107 .107 .043 .247 -.019 250 157 -.074 .025 .031 -.217 26(1 128 . 144 . 050 . 358 -.010 

250 108 -.063 . 032 .Ct27 -.2Ct5 250 201 -. 336 .113 -.065 -. 811 2£0 129 . 117 .055 .337 -.045 

250 109 .135 . 059 . 336 -.01Z 250 203 -.134 .Ct45 -.015 -.403 260 130 . 0 74 . 064 .274 -. 154 

2!50 ltO .(103 .023 . 09S -.0?1 25C• 204 -.132 . (•71 .030 -.593 2£0 131 -.313 . 071 -.148 -.775 

250 111 .060 .046 .226 -.084 250 2(•5 -. 091 . 0~4 . 121 -.466 2£0 132 -.220 . 083 .016 -.751 

250 112 .129 .054 . 309 -.015 250 206 -.093 . 040 .025 -.266 2£0 133 -.273 .050 -. "' -.557 

250 113 -. 12i .023 -.046 -.208 250 209 -. 26i .093 -.056 -.714 2£0 134 . t 04 . 0~54 .285 -.042 

250 114 -.042 .048 . 124 -.224 250 212 -.185 . OSl .022 -.561 2£0 135 .20(1 .082 .539 -.007 

25(1 115 .104 . 049 . 272 -.071 250 213 .003 . (•31 . 137 - 151 2£0 136 -.2CJ5 .058 -. 116 -.552 

250 11' -·. 242 .057 -.09S -.449 250 226 -.043 .035 067 -.252 2£0 137 -.269 .076 -.0£7 -.734 

250 1 t 7 .215 . 070 .4,5 . 031 250 230 -. 033 . 030 .080 -.146 2£0 138 -.190 . 063 -.014 -.426 

250 11 s . 133 .059 .319 -.OS2 25·0 232 - . (11' .(12' . 109 -. 172 260 139 . 0 76 .054 .295 -.065 

250 119 -.201 .050 -.058 -.408 250 233 - . (I() 5 .056 . 271 -.139 2i(l 140 -.219 .070 -.036 -.510 

250 12 (I -.003 . 031 1 (•3 - 145 250 234 - . 120 . (•52 .050 -.361 2£0 141 - 324 .056 -. 165 -.534 

250 121 -.34CJ .0£9 -. 184 -. iC•O 250 235 -.191 . (•81 .032 -.5£3 2£0 142 -.259 .0,1 .006 -.734 

25(1 122 .013 .054 .261 -. 159 250 23£ -. (•45 .042 . 157 -.1 '' 2'(1 143 -.090 . Ct7 1 . 161 -.469 

250 123 .1C)1 .0£2 .411 .031 250 239 -. 17£ .071 .018 -. 626 2£0 144 -.033 . 043 . 11 8 -.228 

25(1 124 -·. 27S . 0£1 -. 134 -.540 250 24€. -. Ct26 . (•4(1 . 182 -. 179 2£!) 145 . 1 £>3 .067 .406 -.022 

2!50 12:5 "'.015 . C)!, . 1 !5C) -.243 2!50 251 -.030 . 023 .063 - . 113 260 14i - 282 .0~3 -. 138 -.!534 



APPENDIX A --PRESSURE DATA: HELlOS TENSION STRUCTURE -- NO WALL 

Wtr TAP CP"EAN CPRf'IS CP"AX CPM IN WC< TAP CP"EAH CPR"S CPf'IAX CP"IH WD TAP CPftEAH CPR"S CPf'IAX CPriiH 
2i0 14 7 .027 . 041 . 1 79 -. 120 270 118 -.010 .048 . 156 -. 180 27() 232 -.Q23 . 025 . 080 -. 132 
260 148 -.2~5 . 052 -.078 -.380 270 11 9 -.258 . 082 .018 -.654 2 70 233 - 026 .030 . 09 7 -. 120 
2i0 141J -.063 . 055 . 136 - . 31' 270 12 (• -. 081 . <:•65 H·2 -.390 2 7'C• 234 -. ''' e . (/4' . 035 -.314 

26 C• 150 -.0!1 . 036 . 031 -.281 270 1 21 -.321 .05' -. 172 -.558 270 235 -.230 . 10 8 -.008 -.884 

260 151 -.071 .032 . 028 -.278 270 122 -.207 .064 .OC:.2 -.463 270 236 -.047 . 02 7 .070 -. 149 
260 152 -.136 . 030 -.017 -.257 270 123 . 133 .053 .307 -.003 2 70 239 -.201 . 06 7 .023 -.789 
2i(t 153 -·. 180 . 035 -.094 -.310 270 124 -.291 . (•78 -. 0 9C'; -.821 270 246 -.025 .035 . 12' -. 177 
2!iC• 154 -.061 . 030 . 040 -.213 270 125 -.253 .072 -.058 -. 582 270 251 -.029 .025 . 094 -. 120 

260 155 .044 . 041 .212 -.085 270 126 -. 330 .063 -. 161 -. i32 270 252 -.02' .036 . 1 i 7 -. 18, 
26(1 156 -.068 . Q24 .Q1i -. 164 270 127 .170 . 060 .3U .018 270 253 -.054 .047 . 123 -.387 

260 157 -·. 053 . 026 .057 -. 16 4 2 7(< 128 . 15 7 .055 .350 .015 270 255 -.233 . 076 -.008 -.5,3 
2&;(• 2C• 1 -·. 310 .121 -.043 -.787 2 ?0 129 . 138 .059 351 -.025 270 25i' -. 19 6 . 10 7 -.025 -.710 

260 203 -. 156 .080 -.020 -.556 270 13(t . 138 .Oi9 .412 -. 100 280 101 -.199 .OiQ -.048 -.549 
26(1 204 -.071 .044 .048 -.364 270 131 -. 308 . ,., 1 -. 163 -. 604 280 102 - . 11 1 . 023 -.036 -.201 

260 20!5 -.033 .034 .064 -.269 270 132 -.214 .076 -.005 -.555 28Q 103 -.002 .031 . 142 -. 158 

260 206 -.051 .025 .022 -.220 270 133 -.27(1 . 047 -. 145 -.450 280 104 -. 186 .037 -.078 -.317 

260 20, -.270 . 09, -.052 -.706 270 134 . 120 .057 .322 -.042 2 sr, 105 -. 133 . 026 -.062 -.268 
260 212 -. 1?0 . 075 -.003 -.558 270 135 . 209 . 085 . 518 . 016 280 

1 "' 
-.066 .018 -·. 010 -. 186 

2iC• 213 -.007 . 031 . 12i -. 130 270 136 -. 31' .066 -. 160 -.543 280 107 -.044 .028 .047 -. 152 
260 22£ -·. 055 .028 .063 -. 159 270 137 -. 260 . c>71 -.040 -.73' 280 108 -. 194 .042 -.080 -. 376 

260 230 -.042 .024 .040 -. 165 270 138 -.0,0 .054 . 093 -.283 280 1 0' -.003 .039 . 191 -. 147 Vol 

260 232 -.025 . 029 . 097 -. 188 270 139 . 121 .059 .367 -.040 280 110 -.052 .031 .049 -. 350 J::" 

260 233 -.037 . 032 . 166 -.147 270 140 -.12!5 .05' .034 -.426 280 111 -. 158 . 037 -.046 -.34' V1 

2,0 234 -. 117 .048 .050 -.330 270 141 -. 325 .061 -. 165 -.551 280 112 -.052 . OJ' .071 -. 211 

260 23!5 -.197 . 08, .023 __ ,,7 270 142 -.223 .07' .034 -.574 280 113 -.209 .070 -.02' -.i05 
2,(1 236 -.059 . 031 .071 -. 198 270 143 -. 069 .064 . 165 -.382 280 114 -.280 .064 -. 12 7 -.549 

260 23, -.200 . 071 -.006 -.655 270 144 .03!5 .048 .214 -.111 280 115 -. 140 .048 .006 -.358 
260 246 -.033 .036 .210 -. 183 270 145 .188 .073 . 504 .009 280 116 -.295 . 063 -. 110 -.590 

260 251 -.030 . 023 . 102 -. 120 270 146 -.305 . 053 -.173 -. 548 280 117 . 156 .065 . 383 .015 
2,0 252 -.028 .037 .122 -. 183 270 147 .087 . 047 .2:57 -.035 280 118 -.097 .051 . 0,3 -.303 
2,0 253 -.054 .051 . 159 -.2,5 270 148 -.159 . 048 -.028 -.333 280 1U -.285 .0,7 .022 -.761 
26(1 25!5 -·. :231 . 074 .015 -.,12 270 149 -.044 .038 . 090 -.255 280 120 - . 111 .0,4 .101 -.444 
2i0 257 -.202 . 093 -.035 -.826 270 150 -. 02, .038 . 111 - .1 iO 280 121 -.339 .064 -. UJ -. i38 
27(1 1 (•1 -.130 .057 -.007 -.384 270 151 -. 094 .041 .018 -.304 280 122 -.309 .072 -. 130 -.592 

270 1 C• 2 -.099 C•24 -.005 -. 182 270 152 -. 134 .030 -. C'J42 -.264 280 123 .072 . 045 .230 -.049 
2 7(• 103 . 02£ . <,\3£ . 182 - . 1 C•8 270 153 -. 1 so O"" -.054 -.2£7 280 124 -.302 .074 -.049 -.693 ...... 
270 1(•4 -. 143 .035 -.053 -.275 270 1!54 -.012 .032 . 121 -. 135 280 125 -.369 . 078 -. 181 -.640 
270 105 -. 129 . 0:25 -.057 -.254 270 155 . 084 .048 .252 - . 1).40 280 126 -.341 .Oi7 -. 1i3 -.i£5 
27(• 1 C• 6 -.062 . OUt -.015 -. 133 270 156 -. 034 . 025 . 084 -. 128 280 127 . 168 .061 .412 .006 

27C• 107 .005 . (127 . 112 -.OS£ 270 157 -.029 .c>29 . 097 - . 151 28f,) 128 .151 .055 .35' .002 
27(• H•S -. 174 .040 -.CI£7 -.32£ 270 201 -.142 .Q98 .005 -.722 280 129 .131 . 05CJ .333 -.029 
270 109 .050 .049 .253 - 088 270 203 -.176 .099 -. 022 -. 679 280 130 . 154 . 068 .402 -.029 
27(• llC• -.03' . 022 . 047 -.151 270 204 -.044 .044 . 128 -.317 280 131 -.323 . Oi9 -. 180 -.i53 
270 111 -·. 095 . 035 .014 -.232 270 205 - . (10 8 . 025 . 1)98 -. 164 280 132 -.246 .094 .053 -. 6 91 
2 7(• ! 12 .019 .042 .200 - 131) 270 2 C•t. -.030 .024 C) 55 - 152 280 133 - 286 . 051 -. 160 -.501 
270 113 -. 179 .052 -.029 -.398 270 209 -.235 .0~1 -.015 -.739 280 134 . 099 . 053 .273 -. 068 
2 7 (• 114 -.226 . 057 -.091 -.41€. 2 70 212 -. 143 .058 . 022 -.510 280 135 . 186 .076 .463 -. 004 
2 7(• 1 is -.058 .043 . 0 77 -.233 270 213 - . 00 2 .029 . 180 - . 11 a 28() 13, -.330 .0,, -. 153 -.597 
27(• 11 f, -.2e7 . 055 -. 129 -.505 27¢ 22€· -.¢49 . 1)25 .043 -.lf.l 280 137 -.28¢ . 063 -.095 -.530 
27C• 117 . 192 . 073 .440 0"..,. 270 231;• -. C•36 . <,\2(• . 030 -. 140 28C.'I 138 . 004 .056 . 249 -. 188 

. llf.v 



AFPENviX A -- PRESSURE DATA: HEllOS TENSION STRUCTURE -- NO WALL 

WCt TAP CPftEAN CPRftS CPftAX CPftiN WO TAP CPftEAH CPRI'S CPftAX CPftiH WO TAP CPftEAH CPRftS CPftAX CPftlH 
280 139 .142 . 061 .331 :003 290 11(• -. (t' 2 .042 . 134 -.292 290 204 -.009 .053 .230 -.312 

28(1 140 -.(138 . (14, . 132 -.246 2,0 ttl -.t73 . (•4£ -.0£8 -.343 290 2¢5 .021 .Ct37 .t71 -.t16 

280 141 -.355 .0££ -. 185 - ,34 290 1!2 -. 12, . (.\36 -.010 -.296 290 20£ . 001 .025 . 141 -.082 

28¢ 142 •.. 199 .(Jf.t -.010 -.4£4 290 113 -. 23, .085 .008 -.68' 290 20' -. 160 .07' .037 -.604 

280 i 43 -.030 .043 . 111 -.287 2~(1 114 -. 323 Oi'O -. 173 -. 608 290 212 -.tc.'9 . 072 . 095 -.505 

28¢ 144 .089 . 052 .285 -.058 2 90 115 -. 198 . 060 -.0£4 -.425 290 213 . 027 . 02 7 . 153 -.063 

280 145 .193 . 0 74 .430 . 009 290 11, -.324 .073 -. 112 -.£91 290 22, -.034 .038 .157 -. 145 

280 146 -.298 .057 -.lit -.494 290 11 7 . 101 . 055 .322 -.030 290 2 3_(t -.027 . 028 . 102 -. 173 

280 14 7 . 129 .053 .308 -.012 290 118 -. 198 .Q,4 -.02' -.403 290 232 . 013 .033 .215 -. 1£4 

2eo 148 -.095 .043 .027 -.269 290 11 9 -.294 .0,2 -.056 -.691 290 233 . 023 . 04 4 .298 -. 127 

280 149 -·. 023 .028 .081 -. 155 290 120 -. 13£ . t)71 .047 -.500 290 234 -.063 . 048 . 109 -.273 

280 15¢ .033 .043 . 178 -.094 290 121 -. 341 .076 -. 1 ~3 -.716 290 235 -.227 . 112 .018 -.877 

28(• 15-1 -.093 041 . 1.'43 -.313 290 122 -.406 . (•$4 - 174 -.763 290 236 -.018 .035 .114 -. 1 ~' 
281) 152 -·. 12 8 . 026 -.048 -.224 290 123 .(r22 .041 . 198 -. 127 290 239 -. 1 to . 065 .035 -.472 

280 153 -. 108 .030 -.012 -.212 290 124 -. 331 ,(;.?7 -. 158 -.8£7 290 2·H .003 .044 . 141 -.223 

28¢ 154 037 .037 . 201 -.079 290 125 -. 388 . 084 -. 176 -.649 290 251 -.055 . 037 . 087 -. 238 

28(1 155 .118 .056 .30' -.015 290 12, -. 368 .078 -. 144 -.794 290 252 -.045 . 037 .077 -.228 

280 156 -·. 0? 1 . (128 . 1 (•4 -.(185 29(1 127 14!5 . ('J58 . 37, -.022 290 253 -.C) 50 . 044 .075 -.281 

28(1 1 ~? -.008 .031 . 121 -. 112 290 128 . 121 . C•~2 .323 -.035 290 2!55 -.23£ .090 -.017 -.592 

28(• 2C· 1 -· 056 .037 .057 -.376 290 129 .081 .056 .285 - 117 2 ,c;. 257 - .. 097 . 043 -.013 -. 5 t•l 

280 203 -.as .095 .023 -.740 290 130 .129 .070 351 -. 128 300 101 -. 152 . 04 7 -.010 -. 4(•3 \.N 

280 204 -.040 048 . 1 !55 -.283 290 131 -. 365 (•9 1 -. 159 -.937 300 1 02 -.140 . 024 -.Oi2 -.241 ..z::-

280 205 .C104 .032 . 193 - 159 290 132 -.244 . ~.~~2 003 -.657 3(10 1 ()3 -.069 .035 . 038 -. 271 en 

28(• 266 -.015 .024 . 122 -. 142 290 133 -. 332 .Q66 -. 182 -. 717 300 104 -.244 . 047 -. 131 -.442 

28(1 209 -. 199 .Ca71 .028 -.523 290 134 .050 . (150 .235 - .116 300 105 -. 153 .038 -.032 -.383 

28(1 212 -. 121 . 065 .052 -.383 290 135 .154 . 069 . 370 -.034 30() 1 Oi -.082 . 02 9 . 0<*5 -.3£0 

28(1 213 .012 .029 . 173 -.103 290 13€. -. 362 .072 -. 173 -.ti02 30(1 107 -. 123 .032 -.040 -.257 

280 226 -.048 . 026 . 07() -. 163 290 137 -. 296 . 062 -.095 -. 585 300 1<:•8 -.237 .05£ -.090 -.423 

280 230 -.033 .021 .0£8 - 116 290 138 .097 .0~8 . 306 - 077 300 109 -. 118 .031 . 001 -.229 

280 232 -.015 .027 . 124 -.125 290 139 .144 .0,5 .36' -.014 300 110 -.085 .049 .116 -.342 

280 233 -.015 . 030 .097 -. 113 290 140 . 047 . 055 . 27, -. 12, 300 111 -.219 . 049 -. 104 -.390 

280 234 -.076 .045 .045 -.27£ 2'0 141 -. 370 . 068 -. 197 -.600 300 112 -.203 . 04!5 -.073 -. 374 

280 235 -.254 .113 -.018 -.787 290 142 -.183 . 045 -.056 -.440 300 113 -.2,0 . 095 -.007 -.735 

280 236 -·. 035 028 .072 -.194 290 143 .004 .031 .112 -. l 00 300 114 -.362 . 070 -. 159 -.612 

280 239 -·. 171 .065 .011 -.515 290 144 .130 056 .314 -.018 300 115 -.2ti8 . 0,4 -. 120 -.490 

280 246 -. (•15 . 034 . 154 -.261 290 145 .216 .073 . 486 -. 000 300 11' -.382 . 081 -. 120 -.7~1 

280 251 -· (128 . 026 .05' -. 1£8 290 14€. -.2,, .. 050 -. 133 -. 4 31 300 117 .043 . 045 .236 -.068 

280 252 -.021 . 033 . 104 -.241 290 147 .169 .057 . 383 .027 300 118 -.293 .070 -. 123 -.568 

280 253 -.042 . 050 . 152 -.327 290 148 -.019 . 043 .151 -. 198 300 119 -.321 . 080 -.074 -.666 

280 255 -·. 233 . 080 -.023 - 645 290 149 .004 .030 . 129 - . 112 300 120 -. 182 . 085 .044 -. 560 

280 257 -·. 142 086 -.020 -.676 290 150 .105 . (.'144 .2,4 -.012 300 121 -.374 .082 -. 155 -.696 

290 1(: 1 -·. 182 052 -.053 -.436 290 151 -.016 . 040 . 136 -. 184 301) 122 -.49!5 .095 -.240 -.800 

290 lt.' 2 -. 121 . 024 -.0£2 -.252 290 152 - . 10 1 . 024 -.022 - 181 300 123 -.045 .038 . 10 7 -.219 

2CJO 10.3 -. 037 .02' .094 -. 196 290 153 -.0~2 .033 .089 -.155 300 124 -.36~ .07~ -. 193 -.762 

2~(1 1(<4 -·. 21 b 043 - 116 -.369 290 154 . (•73 . (•42 .231 -.049 3 Oc.' 125 -.432 .090 -.219 -.717 

29(• 1 (< 5 -·. 138 . 030 -.057 -.427 290 155 .134 .OiO . 338 - . ,. 10 30(t 126 -.394 . 092 -. 172 -.978 

290 1()£ -.073 . ()22 -.002 -.229 290 15£ .023 .034 . 157 -.070 300 127 . 095 .050 . 284 -.049 

2,0 H7 -. 087 .028 .013 -.205 2,0 157 (•07 .035 . 137 - . 110 300 128 . Of,3 .04i .229 -.083 

290 lOS -.218 .050 -.090 -.400 290 2t) 1 - . C•31 .038 . 092 -.372 300 129 -.007 . 059 . 182 -.260 

211(• lll9 ··.Of. 1 .034 . 124 -. 183 290 2(•3 -. 124 .01'6 . 011 -.502 300 131) . 043 .070 .256 -. 2(·7 



APPENDIX A -- PRESSURE DATA: HEllOS TENSION STRUCTURE -- NO WALL 

WD TAP CPPIEAH CPRf'IS CPPIAX CP!'tiN wo TAP CPJIIEAH CPR!'tS CP!'tAX CPPIIH WD TAP CP!'tEAH CPRPIS CPPIAX CPPIIH 

300 131 -. 407 . 096 -. 184 - . ~,4 310 102 -.15' .025 -.Q82 -.24Q 310 152 . t) 21 . 043 . 188 -.107 
30(1 132 -.231 . 072 .02' -.592 310 103 - . 121 . 053 . f.lO' -.422 310 153 . 099 .(152 . 287 -.053 

300 133 -. 38Q . 081 -. 173 -.764 31Q 104 -.26ft . 0~2 -. 112 -.476 31() 1 ~4 . 1 €· 2 .0:5' . 364 -.012 
3 0(• 134 •.. 030 .047 . 129 - 219 310 11.:•5 -.171 . C)56 -. 020 -.665 310 1 :55 . 1 3 8 .061 .426 -.002 

JOC• 135 .0,6 .054 .312 -.048 :no 10£. -. 103 . c:•38 .020 -.300 31Q 156 . 1 1 0 .ti56 .310 -.030 

30(1 13£ -.307 . 073 -.085 -.546 310 107 -. 152 .034 -.054 -.290 3 1<.~ 157 . 034 .034 . 16 7 -. 0 71 
30(• 137 -.318 . 071 -.145 -.589 310 108 -.252 .065 -.070 -.540 310 201 -. 0 l 7 .032 .116 -. 128 
3(1(• 138 .153 .0£2 . 379 -.043 310 109 -.as .032 -.058 -.363 310 203 -.056 . 048 .025 -.431 
30(• 139 . 133 .OE-3 . 36, - 032 310 1H• - . 114 .Q~2 . 038 -.346 310 2Cr4 . 040 .048 . 225 -' 150 
300 140 .100 058 . 280 -.063 310 111 -.268 .0~£ -. 143 -.476 310 20S . 0 51 .036 . 227 -.093 
300 141 -·. 335 .OE.'} -. 160 -.5£5 310 112 -.2~8 .045 - 12!5 -.417 310 206 -.000 . ¢2 2 . 14 3 -.Q,, 
300 142 -·. 196 . !)42 -.074 - '35(• 310 113 -.245 . (.l82 -. 1)4£ -.559 310 201) -.054 . 061 . 118 -.484 

300 143 -.020 . 034 . 094 -. 1 i2 310 114 -.409 . oe3 -. 1 ' ' 
-. 716 310 212 -. <!14 .¢55 . 164 -.334 

30(1 144 . 132 .057 .362 -.029 310 115 -.338 .tH4 -' 170 -.585 310 213 . 045 .025 .162 -. 032 
300 145 .177 .OE-5 . 424 . ¢23 310 lli -.438 . 1 (': 1 -. 134 -.8,8 310 226 . 109 .071) .415 -. 119 
J(l(l 14£ -. 191 . 051 -."'55 -.367 310 117 -. <Hf. .033 . 1 00 - . 118 310 230 . 069 . 044 . 259 -.071 

300 14 7 .li6 .061 .387 . ""4 310 118 -.390 . oso -. 192 -.647 310 232 .041 .041 .216 -. 150 

3(10 148 .055 .049 .233 -.092 310 119 -.36' .102 -. 104 -. 898 310 233 . 166 . 068 .474 -.006 

300 149 .005 .035 . 127 -. 133 310 12¢ -.229 . (•94 -.018 -.628 310 234 . 060 .037 .18, -. 158 
30(• 150 .135 .048 . 292 .013 310 121 -.436 . O't'7 - 173 -.815 310 235 - 172 . OSCt .013 -.779 

300 151 .041 . 051 . 224 - . 171 310 122 -. 522 . 110 -.251 -.,43 31(• 236 . 0 77 .038 .221 -.042 \H 

300 152 -.048 .032 .081 -. 1 71 310 123 -.126 .043 .017 -.301 310 239 -. 18 7 . 104 .Ct35 -.710 .t:' 

300 153 .019 .043 . 185 - . 11' 310 124 -.441 .01)3 -.221 -.855 310 246 . 0 77 .040 .224 -.081 ......, 

30(1 154 . 11 7 . 050 . 2~9 -. C•21 310 125 -. 520 .1(12 -.245 -.88' 310 251 -.045 . 044 .09f, -.277 

300 155 .15' . Of,4 .378 -.010 310 12£ -. 480 .120 -. 187 - 1 . 2 35 310 252 -.070 .050 . 101 -.347 

300 156 .0£2 .04' .248 -.0,0 310 127 .031 . 041 . 195 -.084 310 253 -.200 .107 .030 -.620 

300 1!57 .01!5 . 035 . 157 -.10Cr 310 128 -. 015 .0~9 . 137 -.148 310 255 -. 132 .075 -.005 -.729 
30(1 '20 1 -·. 024 .040 . 13~ -.216 310 129 -. 136 . (•ft2 . 074 -.359 310 257 -. 12.7 .047 -.020 -.302 

300 203 -.084 .062 .018 -.418 310 130 -. 090 .073 . 177 -.360 320 101 -. 103 . 025 -. 007 -.229 

300 204 .013 . 05, .225 -. 177 310 131 -.445 .095 -. 182 -.894 320 102 -. 1£0 .029 -.072 -. 29, 

300 205 .033 .039 . 183 -.092 310 132 -. 308 . 081 -.057 -.626 320 103 -.213 .072 -.060 -.564 
300 20ft .002 .021 .099 -.077 310 133 -.445 .103 -. 180 - 1 . 058 320 104 -.2,6 .058 -.119 -.495 

300 209 -. 113 . 074 .083 -.439 310 134 -.130 .052 .045 -.310 320 105 -. 198 .081 .01' -.610 
30(t 212 -.0£3 . 072 . 137 -.432 310 135 . Of,O .045 . 260 -. 104 32(1 1 Of, -.121 .045 .015 -.339 

300 213 . 037 .027 . 170 -.074 310 136 -.197 . 068 .005 -.455 320 11.'7 - '1 89 .039 -.oc;s -.348 

300 22.6 .024 .059 . 274 - 1,7 310 137 -.375 .070 -. 191 -.£79 320 108 -.250 .075 -. 028 -.681 
JO(t 210 -·. ()02 .038 . 13i -.142 310 138 .158 .Oil .369 -.003 320 109 -.217 . 034 -. 118 -.378 
30(1 232 .025 .033 .230 -.102 310 139 .091 .Ct59 . 351 -.0,8 320 110 -. 149 . (•72 .054 -.512 

300 233 . 0,7 .05' .497 -.044 310 140 .128 . Of,2 .345 -.034 32(1 111 -.282 .058 -.146 -.484 

300 234 -.011 .045 . 188 - 193 310 141 -. 240 . (•,4 -.07(1 -.472 320 112 -.314 . 052 -.177 -.506 
30() 235 -·. 1CJ 6 . 098 . 030 - '721 310 142 -. 24 7 .045 -. 118 -.428 320 113 -.290 .087 -.060 -.632 
300 23t. .032 .041 '198 -. 102 310 143 -.07' .038 . 041 -.202 320 114 - .406 .087 -. 199 -.755 

300 239 -. li4 . 072 .042 -.595 310 144 . 109 . (t55 .333 -.04S 320 115 -.353 .078 -. 182 -. 605 
30(• 246 .056 .038 . 2t•G -. 109 310 145 .138 .052 .302 -.003 320 116 -.439 . 121 -. 123 -.994 
30(• 2!51 -.Cr54 . C)4J .C<87 -.288 310 14to -.103 .049 .050 -.340 320 117 -.o?c; .025 .018 -. 159 
JC)(,'o 252 -·. 1.\GS .043 . !)37 -.:29(1 310 147 .154 . N>t . 358 -.003 320 118 -.447 . 091. .. -· 230 -.722 

H•O 253 -·. 089 .06'?: .065 -.S13 310 148 . 109 . (•53 .31i -.044 320 1U -.402 . 13 1 -.090 -.,65 
301.\ 255 -·. 24 5 . 1 11 (:• 15 - 731 310 149 - . (•04 . '-"35 . 112 -. 188 320 120 - 304 .101 -.027 -.687 

3C•C:• 257 -·. tvs . (•39 -. C•vG -.2.81 3' H• 1 5 (• .a(} . c;,s2 .323 -.017 320 121 -. 51)5 . 130 - . 20' - 1 . 11 s 
31\:• 1(< 1 -·. 126 . 038 -.012 -.338 310 151 . (•78 .062 . 279 -.302 320 122 -.562 . 114 -·.302 -1.055 



kPPEHDIX A -- PRESSURE DATA: HELIOS TEHSIOH STRUCTURE -- HO WALL 

WD TAP CP"ERH CPR"S CP"AX CP"IH UD TAP CP"ERN CPRftS CP"AX CP"IH uo TAP CP"EAN CPR"S CP"AX CP"IH 
32(1 123 -.207 .048 -.096 -.397 320 239 -,(1,5 .084 . 088 -.575 330 144 -.032 .049 .147 -.198 

32(1 124 -.523 . 134 -.217 -1.2'2 320 24' .055 .04' .248 -.ttl 330 145 .037 .038 .189 -.077 

32(• 125 -.544 . 1 (t8 -.26CJ -1."16 320 251 -.(t41 . (t47 . 141 -.32' 330 146 .053 . 055 .242 -. 122 

32(1 12, -.505 . 136 -.210 -1.199 320 252 -. 064 .050 . 081 -.351 330 147 .083 .Ct47 . 284 -.049 

32(1 127 -.038 . 03, .093 -.175 320 253 -.232 .113 . 046 -.711 330 148 . 152 .057 . 367 .006 

32(1 128 -.097 . 040 .018 -.260 320 255 -.103 .04' . 012 -.375 330 149 -.034 .039 .12<4 -. 171 

32(1 129 -.2,6 . Ct74 -.047 -.571 320 257 -.109 .Q50 .004 -.275 330 150 .095 . 048 .273 -.038 

32(1 13(1 -.255 . 082 .013 -.593 330 101 -. 091 .03(1 .000 -.361 330 151 . 144 . 086 .508 -.236 

i~g 131 -·. 514 . 101 -.257 -.944 330 102 -. 168 . (147 -.044 -.529 33(1 152 . 136 .076 . 367 -.Ct39 

1l2 -·. 402 .082 -. 1£2 __ ,86 330 103 -.254 ,Q,, -.077 -.499 330 US3 . 178 .078 .403 -.021 

32(• 133 -.459 .097 -. 2(•0 -.947 330 1 (•4 -.258 .068 -.083 -.634 330 154 . 149 . 063 .365 -.012 

32(1 134 -.233 .059 -.062 -.519 330 tr;.s -.219 . 097 . 073 -. 732 330 155 . 069 .043 .254 -. 049 

32(1 135 .022 .036 . 157 -.107 330 lOt. -.13t. .062 . 028 -.433 33(1 156 . 1 5(1 .Q71 .387 -.Q14 

32(1 136 -.086 .064 .135 -.354 330 107 -. 208 .042 -. 105 -.358 330 157 . 036 . 029 .189 -.057 

32(1 137 -.437 . 083 -.238 -.728 330 108 -.289 .110 -.Q24 -.868 330 2Q1 -.036 .02(1 .073 -. 125 

32(1 138 .13(1 .062 .328 -.057 330 109 -.239 .039 -. 127 -. 378 330 203 -. 0 41 ,(117 . (12 7 -. 133 

32(1 139 . 042 .050 .241 -.090 330 110 -.172 .093 .083 -.706 330 204 .066 .034 .246 -.(118 

32(1 140 .125 .061 .329 -.052 330 1 11 -.299 . 0' 1 -. 143 -.535 330 205 . 051 . 029 .196 -.039 

32(1 141 -. 139 . 055 .033 -.341 330 112 -. 355 . 063 -.212 -.5,, 330 2Qfr . 02€· . (142 .233 -. 110 

32(1 142 -.290 . 055 - .150 -.488 330 113 -. 306 .113 -.009 -1.021 33(t 209 -.012 .032 . 083 -. 159 

32(1 143 -.142 .041 -.012 -.2813 330 114 -.429 . 101 -. 133 -.840 330 212 .089 .Q4:) .251 -.Q45 \H 

32(1 144 .046 .048 .230 -.103 330 115 -. 377 . (•81 -. 184 -. ,82 330 213 . 085 . 043 . 305 -. 072 .1::' 

32(1 145 .Q95 .048 . 275 -.051 330 11£ -.483 .1!5(1 - . 124 - 1 . 1 55 330 226 . 134 .Ct62 .341 -.050 00 

320 14, -.012 . 045 .135 -.204 330 .117 -. 127 .021 -.040 -. 192 330 230 .089 . 040 .251 -.025 

32(1 147 .129 . 056 .323 -.017 330 118 - .. , 1 .Q94 -. 211 -.82(1 33(• 232 -.019 .052 .171 -.225 

320 148 .148 . 061 .361 -.001 330 119 -.417 .142 - . 0 68 - 1 . 184 330 233 . 193 . (180 .511 .023 

320 149 -.025 . 039 .119 -. 159 330 120 -.417 .109 -. (179 -.807 330 234 .090 . 037 . 233 -.022 

320 15(t .130 .052 .298 -.007 330 121 -.518 .136 -. 213 -1.352 330 235 -. 17 3 .093 . 011 -.524 

32(1 151 .113 . 072 .340 - .2i8 330 122 -.533 .115 -. 2 50 - 1 . 0 04 330 236 . 089 .042 . 269 -. 034 

320 152 .080 .060 .335 -.077 330 123 -.249 .049 -. 115 -.424 330 239 -.009 . 03£ .097 -. 379 

320 153 . 147 .069 .411 -.ott 330 124 -.526 . 1S 1 -. 165 - 1 . 48, 330 246 -.014 . 049 .142 -. 172 

320 154 .156 .064 .390 -.010 330 125 -. 551 . ttl -.248 -.9,7 330 251 -.035 .Ct,l .143 -.456 

32(1 155 .115 .. 053 .338 -.010 330 126 -. 542 .138 -.265 -1.545 330 252 -.058 .051 .103 -.5£1 

32(1 156 . 131 .0,5 .412 -.032 330 127 -.102 .033 .027 -.221 330 253 -. 175 .092 .070 -.557 

32(• 15 7 .043 .Q34 . 167 -.057 330 128 -.175 . (143 -.063 -.313 330 255 -.079 . (13 9 .024 -.257 

J2(• 2(< 1 -.033 .024 .071 -. 108 330 129 -.388 . 084 -. 178 -.£59 330 257 -.097 .Ct47 .030 -.389 

32(1 203 -.039 . 022 .02(1 -.244 330 13Q -.433 . 10(• -. 117 -.857 340 101 - . 115 . 060 .0,5 -.481 

32(1 204 .081 .045 .2,1 -.033 330 131 -. 527 .098 -.287 -.978 340 102 -.203 . 08(1 -.032 -.620 

32(1 2(•5 .046 .026 . 158 -.054 330 132 -.482 .Q95 -.23ft -.852 340 103 -.274 . 061 -. 119 -. 579 

320 20£ -.001 . 028 . 130 --. t 30 330 133 -. 447 .10£ - . 1 94 - 1 . 0 60 340 104 -.269 .095 .028 -.740 

320 209 -.021 .039 .098 -.263 330 134 -. 33£ .070 -.172 -.580 340 1 (15 -.225 .084 .028 -.6£1 

320 212 .040 .046 .223 -. 128 330 135 -. 022 .030 . 1 (1, -. 192 340 1 0' -. 178 .076 . 023 -. 714 

32(• 213 .Oi9 . 030 . 190 -.Qf.(t 330 136 .014 
. "'' .220 -.234 340 107 -.202 .038 -. 109 -.345 

32C• 226 .120 .0£1 . 391 -.090 330 137 -.448 . 082 -.244 -.759 340 108 -.310 .119 .015 -1.051 

32(• 23(1 . 080 . 040 .259 -.037 330 138 .049 .Of. I .258 -.179 340 109 -.251 .Q39 -. 147 -.396 

32(1 232 .023 .053 . 284 -. 1£4 330 139 -.025 .042 . 146 -.162 340 110 -.207 .09£ .074 -.955 

32(• 233 .176 . (•76 . 445 001 330 14 (• .0£5 .056 .284 -. 126 340 111 -.286 .058 -. 112 -.550 

32(• 234 . (188 . 0 3'5 . 19£ -.047 330 141 -.045 . (•56 .140 -.248 340 112 -.351 . 0£3 -. 188 -. 538 

320 235 -. 1i4 . 0£8 .025 -.506 330 142 -.307 .054 -. 158 -.52' 340 113 -.340 . 131 -.031 -1.288 

32(1 236 .. 096 . 04£ .299 -.032 330 143 -.194 . C•42 -.0,5 -.34' 340 114 -.405 .104 -.075 -.883 



AFFEHDIX A -- PRESSURE DATA: HELlOS TENSION STRUCTURE -- HO WALl 

.lilt- TAP CPMEAN CPRMS CPMAX CPf!!N YO TAP CPMEAN CPRffS CFMAX CPfflH Wl' TAP CPffEAH CPRffS CPMAX CP!'IIN 

34(• 11!5 -.354 . 075 -. 145 -.705 340 209 - . 00 2 . 021 .068 -.082 3~(1 132 -.500 .115 -.214 -. ~ 70 

340 11 6 -·. 449 . 1 2(> -.134 -1.192 340 212 .073 . 036 . 198 -.028 350 133 -.390 .096 -. 145 -.779 

34<:• 117 -·. 152 . 021 -.0~0 - . 2 2E· 340 213 . (•74 . 057 .343 -. 147 35() 134 - . 3 e 4 .0713 -. 1 <) 5 -.662 
34<) 118 -.417 . 092 -.150 -.753 :.Ho 226 094 . <.•52 .310 -. 098 350 135 -.092 . (>35 . 006 -.3C>7 
34(• !19 -.418 . 126 -.063 -1.037 340 230 .043 . C:•39 .ten -.QSQ 35() 136 . 10 7 . 06 2 .327 -' 0 75 
34(l 120 -.425 . 098 -.094 -.798 340 232 -.010 ,0,2 .234 -.259 3:10 137 -. 314 . 06 4 -. 157 -.~47 

34<:• 121 -·. 486 . 125 -. 1 '1 -1.050 340 233 .076 . 057 . 371 - '1 (10 350 1313 -. 1£.5 .0?'2 .056 -.427 
340 122 -.481 . 107 -.1 9' - 953 340 234 .078 .038 229 -. 103 350 139 -. 156 .035 -.032 -.295 
340 123 -.280 . 053 - .142 -. 481 340 235 - . 131 .0,3 .034 -.512 3~0 140 -.101 .058 .0,4 -.318 
34() 124 -·. 495 . 148 -.117 ··1.403 340 23£ .032 .039 . 1 SIS - . 1 10 350 141 . 079 .Oi2 . 283 -.082 
34(1 125 -.475 . 121 -.154 -.,78 340 239 .(!06 .029 . 1 (t2 -. 196 350 142 -.246 . 048 -. 120 -.457 
34f:1 12.6 -·. 4' 7 . 106 -.2b4 -1.133 340 246 - . 04 7 .046 . 1 (I? -.244 350 143 -.233 . 047 -.099 -.418 
340 12 7 -·. 159 . 034 -.Oi5 -.286 340 251 -.050 . 080 . 1£.2 -.633 35Ct 144 -.207 .057 -.060 -.421 
340 128 -·. 240 .04' -.11i -.388 34() 252 -. (t5i . 05i .112 -.572 350 145 -.079 . 024 .014 -. 175 
340 129 -.445 .088 -.238 -'.726 340 253 -.109 . C•6i . 072 -.477 35(< 146 . 123 . 064 .371 -.036 
340 13(1 -·.51 0 . 100 -.239 -.889 340 255 -.049 . 034 . Oil -. 198 350 147 -.046 . 033 .070 -. 159 

340 131 -.518 .096 -.271 -.943 340 257 -.091 ,(152 025 -. 416 350 148 .077 . 057 .278 -. 106 
340 132 -·. 517 . 098 -.260 .. ~12 350 1(•1 -.131 . 0,7 0£, - 429 350 149 -.023 . 043 . 112 -. 199 
340 133 -.398 . 103 -.162 -1.054 350 102 -.213 .Ott! . 004 -.611 350 150 -.043 .037 . 10 2 -. 170 
34(t 134 -·. 391 . 0 ?1 -.225 -. 7 81 350 103 -. 34i . f.198 -. 157 -.692 350 151 .215 . 104 .579 -. 234 \H 
340 135 -.058 .029 .040 -.316 350 104 -.289 . 121 . 0 05 - 1 . 180 350 152 . 22£ .0 11H· .517 .003 ..&:::' 

340 136 .074 .06' .300 -.104 350 105 -. 233 .081 .02' -.710 350 153 . 183 .C>"/9 .432 -. 016 CD 

340 137 -. 384 . 077 - .1 97 -.703 350 10£ -. 209 .082 .032 -.887 350 154 . 051 . 049 .230 -.0£8 
34(1 138 -.oss . 0£1 . 143 -.318 350 107 -. 18 3 .<>39 -.033 -.33? 350 155 -.016 . 027 . <.'188 -.097 

340 139 -.098 .037 .(163 -.249 350 1 C•S -.294 .093 .OOS -.815 350 156 . 111 .OiS . 344 -.084 
340 140 -.012 . 061 .200 -.218 350 109 -.232 .037 -. 104 -.367 350 157 -.007 . 027 . 111 -. 127 
340 141 .044 .062 .260 -.1 i4 350 11 C• -.256 . (•96 038 -.755 350 201 -.060 .036 .073 -.23Ct 
340 142 -.282 .053 - .139 -.484 350 111 -.259 . 0,6 -.056 -.58C) 350 203 -.064 .018 -.003 -. 132 
340 143 -.224 .044 -.069 -.382 350 112 -.314 . 055 - . 1 03 -. 496 350. 204 . 048 .041 .267 -.055 
340 144 -. 122 .051 .031 -.309 350 113 -. 331 .114 .025 -.93' 350 205 . 050 . 048 . 298 -. 159 

340 145 -.025 .027 . 126 - . 1 14 350 114 -. 373 .122 -.042 -1.273 350 20, -.006 .046 .21!5 -.172 
340 14i .099 .·060 .281 -.0,4 350 115 -.308 . 080 -.033 -.,21 350 209 -.017 .018 .049 -. 089 
340 147 .017 . 040 

. 1 ' ' 
-.107 350 116 -. 391 .0,, -. 170 -.833 350 212 .069 .038 . 224 -.038 

34(1 148 .132 . Oil .352 -.093 350 11 7 -. 164 .022 -.09' -. 233 350 213 . 059 . 063 . 285 -. 146 
340 149 -.037 .041 . 126 - 17¢ 350 118 -. 360 . 083 -' 127 - 775 350 226 . 036 . 044 .251 -. 111 
34(• 150 .031 .041 . 188 -.086 350 119 -. 391 .112 -.065 -.860 350 230 .00£ .038 .135 -. 152 
340 151 .178 .094 .515 -.094 350 120 -. 398 .095 -. 103 -.838 350 232 -.023 . 06 9 .281 -.330 
340 152 .190 .087 . 47, -.032 350 121 - '385 .090 -. 198 -.868 350 233 . 016 . 045 .175 -' 139 
340 153 .197 .082 .434 -.014 350 122 -. 384 .096 - 141 -.792 350 234 .042 .046 211 -.189 
340 i54 .107 .054 .323 -.042 350 123 -. 258 . <.152 -. 122 -.4,1 350 235 -.0,, .05? . 027 -.527 

340 155 .023 .034 154 -.0131 350 124 -.407 .ltc;t -. 116 -. ,,4 350 236 .003 .034 .126 -. 150 
340 15£ . 141 .068 . 4(.\8 -.029 350 125 -. 389 .103 -. 147 -.835 350 239 . Q 18 .031 . 145 -. 159 
340 157 .<H2 .027 .113 -. (•82 350 12£ -.402 .092 -.205 -1.005 350 246 -.05' .049 .092 -.245 
34(• :H1 -·. ()J4 .027 t-•73 - . 159 350 127 -. 19, .042 -.083 -.3,0 350 251 -.061 . 068 .128 -.576 
3 4 <;t 203 -·. 048 . c· 1 e .0Ct4 - . 11 4 350 128 -.273 .OSb -. 133 -.4,0 35C• 252 - . 0 €.1 . ¢57 . 089 -. 4 77 

34(• 204 .ooz .038 .230 - 1';•28 350 129 -.442 .096 -. 195 - S4o 350 253 - 106 .076 . 149 -. 5S·;t 

340 205 . C•52 . 03b . 175 - '(•72 350 13Q -.490 .H<7 -. 2C•i' -.908 35CJ 255 -.025 . 028 .085 -. 177 
34(• 206 '(t18 1)46 .251 - . 156 350 131 -. 489 . (,~98 -.241 -.995 350 257 - . 120 '(><)4 025 -.671 



APP~H~IX A -- PRESSURE ~ATA: HELlOS TEHSIOH STRUCTURE -- WITH VALL 

vo ~AP CPftEAH CPRftS CPftAX CPftiN YO TAP CPftEAN CPRftS CPftAX CPftiH YO TAP CPftEAN CPRifS CPftAX CPftiH 
~ it\t -. 179 .OS' -.02' -.499 0 151 .(179 . 131 . 566 -.439 10 122 -.508 . 151 -.158 -1.283 
(t 102 -. U7 .067 -. 012 -.648 0 152 .130 .100 .424 -.34' 10 123 -.289 .050 -. 106 -. 4 71 
(t 1C«l -.391 . 138 -. 142 -.984 0 153 .065 .~70 .313 -.149 10 124 -.521 .123 -.218 -1.016 
(I 104 -.281 . 124 . 045 -.999 0 154 -. 064 .046 . 1 fr5 -.282 to 125 -.543 . 151 -.242 -1.481 
(t 105 -.248 . 107 .045 -.823 0 155 -. ~66 .~25 . oos -. 199 10 126 -.463 . 10 7 -.228 -.996 
(t 106 -.212 . 078 -.012 -.693 0 156 .Ct08 .080 .247 -.463 10 127 -.338 .053 -. U2 -. 538 
(t 1(<7 -. 189 .(137 -.013 -.318 0 157 .024 .028 .121 -. t 03 10 128 -.406 .071 -. 179 -.666 

~ 108 -.326 .097 -.074 -.907 0 201 .026 .040 .249 -. 139 10 129 -.545 .11(1 -.286 -.970 

f.' 1(<9 -·. 256 .040 -. 10, -.402 0 2(13 -. 025 .0,3 .247 -.184 10 130 -.518 .113 -.205 -.938 
(t 11 (t -.293 .0,2 -.073 -.783 0 204 .143 .052 .483 -.007 10 131 -.704 .130 - . 32 5 - 1 . 1 92 
0 111 -.295 .072 -.039 -.692 0 205 .167 .058 .423 .021 10 132 -.657 .118 -.356 -1.112 
(t 112 -.339 . 054 -.152 -.529 0 206 .110 .051 .317 -.049 10 133 -.544 .106 -.274 -1.057 

t• 113 -.4t5 .112 -.067 -1.254 0 209 .041 .046 .214 -.115 to 134 -.467 .084 -.244 -. 795 
(t 114 -.472 . 150 -.111 -1.207 0 212 .134 .052 .402 -.000 10 135 -.282 . 083 -.01)0 -.648 
(I 115 -.369 . ~90 -.090 - . 71 1 0 213 . 194 . 062 . 496 .052 10 136 .025 . 065 .270 -. 211 

0 11' -·. 498 .091) -.270 -.1)11 0 22i .127 .050 .368 -.()22 10 137 -.274 . 063 -. 100 -.~37 

(1 11? -.215 .032 -.122 -.3,, 0 230 .119 . 043 .334 -.014 10 138 -.440 . 099 -.214 -.831 
(• 118 -. 483 .099 -.198 -.873 0 232 .1!54 . 06!5 .441 - .122 10 139 -.217 .047 -. 102 -.384 
(I 119 -.548 . 132 -.178 -1.009 0 233 .099 . 037 .242 -.O(tO 10 140 -.356 .078 -. 160 -.658 

0 120 -.5!57 . 113 -.2i1 -1.008 0 234 .144 .050 .363 .019 10 141 .008 . O!J8 .1~2 -. 156 
(• 121 -.534 . 111 -.303 -1.052 0 235 .012 . 030 . 139 -.099 10 142 -.3tH .052 -.163 -.588 \.H 

(t 122 -.498 . 133 -.146 -1.058 0 236 .102 .037 .244 -.020 10 143 -.338 . 049 -. 185 -.514 V1 

C• 123 -.330 .058 - .1 ?' -.538 0 239 .095 .037 .270 -.043 10 144 -.395 .076 -.214 -.659 0 

(t 124 -.540 . 144 - . 1 75 -1 . 12 2 0 24i . 097 .050 .290 -.122 10 145 -.203 . 028 -.118 -. 316 

0 125 -.52' . 128 -.227 -1.250 0 251 .017 .099 .254 -.492 to 146 .021 .058 .218 -.179 
(t 126 -.527 . 116 -.253 -1.033 0 252 . 025 .083 .244 -.417 to 147 -.221 .038 -.078 -.359 
(I 127 -.290 .053 -.162 -.520 0 253 .031 .092 .247 -.574 10 t 48 -.147 .048 .047 -.355 
(1 128 -.371 . 074 -.193 -.650 0 255 .055 . 026 . 163 -.049 10 149 -.112 .042 .062 -.258 

~ 129 -.59' . 128 -. 294 -t. 043 0 257 -.037 .079 . t 08 -.5,0 10 150 -.270 .052 -.138 -.502 

0 130 -.618 . 121 -.307 -1.101 10 101 -. 1,8 .055 .031 -.478 10 151 .081 .127 .520 -.469 

0 131 -.704 . t29 -.350 -1.159 10 102 -.205 .055 -.022 -.451 10 152 .123 .107 .472 -.338 

0 132 -.662 . 116 -.378 -1.149 10 103 -.226 .093 -.090 -.963 10 153 -.006 .070 .210 -.313 
(I 133 -.532 . 1 oe -.234 -1.0'' 10 t04 -.2,2 .099 .000 -.872 10 154 -.150 . 047 .006 -.426 
(t 134 -.489 .090 '-.280 -.748 10 105 -.223 .117 .084 -.814 10 155 -. t 16 .029 -.(132 -.23' 

~ 135 -.276 .077 -.050 -.604 tO 106 -.218 .087 .026 -.797 to 156 -.Ot9 .092 .208 -. 511 
(t 136 . 06(1 .063 .2fr4 -. 140 tO 107 -.164 .041 -.011 -.423 10 t57 . 043 .032 .148 -. t 79 

0 137 -· .358 .0,8 -.183 -.626 10 108 -.332 .092 -.07' -.909 to 20t .034 .037 .19S -.082 

0 138 -.338 (181 -.109 -.707 10 109 -.164 . ()41 -.028 -.308 10 203 -.049 . (150 .211 -. 188 
(• 139 -·. 210 . 03, -.084 -.373 10 11(• -. 2,4 .092 .024 -.713 10 204 .147 .044 .34' -. 010 

0 140 -.265 .068 -.043 -.588 10 111 -.288 .095 -.029 -.759 10 205 . 189 .059 .423 .024 

(• 141 . 059 . 0£1 .2,0 -.127 10 112 -.271 .058 -.067 -.468 to 20, . 106 .054 .3,0 -.062 

(t 142 -.342 .Ofr5 -.155 -.626 10 113 -.420 .093 -. 105 -.80' 10 209 .038 .040 .241 -. 070 
(t 143 -.350 .059 - . 1 71 -.559 10 t 14 -. 4,4 .137 - . 1 29 - 1 . 2 1 7 to 212 . 133 . 053 .356 .020 
{) 144 -·. 329 .0,4 - 1 '4 -.~49 10 11 ~ -. 350 .105 -.043 -.905 tO 213 . 179 .059 . 484 -.Ofr4 

t• 145 -. 158 .026 -.080 -.264 10 11£ -.482 .109 -.228 -.978 10 22, . 159 . 057 .435 -.029 
(t 146 .064 .056 .294 -. t 13 10 117 -. U7 .031 -.096 -.327 10 230 . 161 .052 .413 .005 

(• t 4 7 -·. 13? .034 - 039 -.292 tc• t 1 s -.471 .104 -. 138 -.904 10 232 . 146 . 064 .432 -. 128 

(! 146 -.038 .054 . 155 -.23£ 10 11 9 -.555 .128 -.218 -1.098 10 233 .104 .040 .244 -.000 
,. 149 -. 117 .041 .057 -.26£ 10 120 -. 523 .123 -. t 79 -. 995 10 234 . 141 .051 .350 .015 

'f i 5 (• -. 1? 5 .042 -.034 -.330 10 121 -.487 .099 -.2,, -1.031 10 235 -.010 .034 . 111 -. 197 



~PPENDIX A -- PRESSURE OATA: HELIOS TEHSIOH STRUCTURE -- WITH WALL 

wo TAP Cf' PIE AN CPR PIS CPPfAX CPPf IN wo TAP CP"£AH CPRMS CPMAX CPPfiH Wt TAP CPflEAN CPRPfS CPPIAX CP f'II N 

1 (• 236 . 111 .036 .269 - .CH2 20 143 -.314 .05(1 -. 146 -. 488 30 114 -.424 .106 -.057 -.,98 

1 <• 23~ .110 .04(1 . 279 -.113 20 144 -.456 .082 -.243 -.710 30 115 -.315 .137 .024 -1.238 
1 ,. 246 ' 101 . 050 .289 -. 104 20 145 -.222 .029 -. 136 -.324 30 116 -.41)2 . 16(1 -.134 -1.3¢5 
1 (• 251 .013 . 103 .299 -.492 20 14£ -. 039 . <.~53 '160 -.1 '' 30 117 -. 15 3 .029 •.. 062 -.253 

H• 252 .018 . 086 . 274 -.46tjl 20 147 -. 269 . (•50 -. 120 -.445 30 llS -.423 .144 -. oi e - 1 . 125 

1 <• 253 .049 .085 .294 -.435 20 148 -. 242 . C•S 7 -. 0~3 -.512 30 119 -.517 .107 -.224 -. 933 
1 ,. 255 .053 .026 . 143 -.037 20 149 -.098 .042 .075 -.231 30 120 -.434 .115 -.0,7 -. 795 
1 C• 257 -·. 01' . 0£'4 .099 -.405 20 15(• -. 354 . ,.,0 -.205 -.607 30 121 -.512 .128 -.166 -1.214 
2(• 101 -·. 162 .058 .058 -.561 20 151 '(•50 . 141 .4Q2 -.5Q1 30 122 -.479 .124 -.197 -1.230 
2C• i t,l2 -·. 210 .067 -.057 -.557 20 152 .09£ .104 . 420 -.319 30 123 -.20(1 .o:n .002 -.496 
2 (t 1C<3 -·' 13' .034 -.033 -.345 20 153 - '085 .O~CJ . 1 11 -.3:5CJ 30 124 -.~44 . 10 7 -.216 -.CJ56 
2(1 1(;\4 -·. 246 .085 -.022 -.644 20 154 -.234 '(•52 -.Qbb -.52' 30 125 -. 5 21 . 12£ -.278 -1.231 
2(• 1 c;< 5 -·. 199 '092 '125 -.747 20 155 -' 165 . (t.l2 -. Q(.4 -.354 30 126 -.425 .114 -.208 -1.271 
20 106 -.183 . 074 .026 -.588 20 156 -.132 .117 . 142 -.637 30 127 -.311 . 057 -. 152 -.582 
2(t 107 -·' 13i .056 .065 -.495 20 157 . (•09 . 042 .123 -.270 30 128 -. 36(• .072 -. 161 -.655 
2(1 108 -.342 . 121 -.012 -.931 20 2 t•l .030 .Ct39 .188 -.082 30 129 -.464 .099 -. 161 -.878 
2(• 10 ~ •.. 107 .043 .058 -.285 20 203 - . (t4 4 .034 .083 -. 179 30 1 JO -.395 . 10 7 -. 13 5 -.CJ21 
2 (• 11 (' -.231 . 107 . 071 -.784 20 2(14 .144 .047 .372 .025 30. 131 - . 5' 1 . 10£ -.299 -. 992 
2(• ! 11 -·. 277 .116 . 000 -.CJ34 20 205 ' 184 C•iO .517 . 043 30 132 -.~56 . 091 -.271 -.845 
:H• 112 -.228 .0£7 -.010 -.499 20 206 . (•88 .049 .280 -.040 30 133 -.468 .078 -.238 -.811 
2(• 113 -.412 .092 -.145 -.753 20 2Qtjl .Q35 . ti32 .H.') -.049 3C:• 134 -:432 . (tfjCJ -. 143 -.827 Vol 
2(• 114 .-. 426 ' 110 - '1 C:•5 -.9b4 20 212 .117 . <.~SO . 31 !) . (<1)5 30 135 -.178 .031 -.076 -.523 V1 
2(• 115 -. 3Z-9 . 128 -.002 -.CJ£7 20 213 . 17 2 . C:•5i .437 -.005 30 136 - '143 .0,5 .086 -.424 ~ 

2(• 116 -.493 . 143 -.155 -1.335 20 226 .153 .058 .414 .005 30 131 -. 1 OS . 058 . lOS -.355 
2 (• 117 -·. 180 .C28 -.082 -.273 20 23(t . 168 .0~6 .418 .012 30 138 -.~11 .107 -.235 -.l)f.7 

20 118 -.424 .115 -.083 -1.09(t 20 232 ' 12£ . 1)5£ . 376 -.107 30 139 -.260 '057 -.096 -.48' 
2(• 11' -.531 .113 -. 253 -1. (•04 20 233 .104 . (•36 .2~2 .002 30 140 -.493 . 0' 1 -.266 -.774 
2(• 120 -.505 . 11' - '15~ -.954 20 234 .132 . 049 .337 .010 30 141 - . 119 . 053 . 053 -.492 

2(• 121 -.4CJ4 . 121 -.252 -1.184 20 235 -.034 .031 .O?i -. 155 30 142 - . 1 7 4 .045 -.008 -.333 

20 122 -.491 . 143 -. 191 -1.278 20 23£ .114 .042 . 317 -.027 30 143 -.268 .046 -. 132 -.49b 
2(t 123 -.248 . 0~4 -.065 -.49£ 20 239 .Q98 .036 . 25' -.097 30 144 -.4i6 . 08i -.262 -.795 
2(t 124 -.5 .. , .121 -.2Q1 -1.121 20 24£ .115 .048 .312 -.0£0 30 145 -.226 .032 -. 104 -. 380 
2(• 125 -. 534 . 131 -.270 -1.24£ 20 251 .(t29 .096 . 29C:• - .454 30 146 -. 12(t .Q50 .Q3i -.281 
20 126 -.43£ .118 -.218 -1.178 20 252 .Q24 . 089 .240 -.527 30 147 -.297 . 051 -. 130 -.549 

2C• 12 7 -·. 338 .057 -.192 -.579 20 253 .Q8(t .078 '316 -.292 30 148 -.313 .QS4 -.178 -.575 
2(• 12S -.396 . C• 74 -.214 -.668 20 255 . 042 .02£ ' 146 -.052 30 149 -. o a 1 .039 . 071 -. 195 

2C:• 129 -·. 497 . 1 Oi - . 1 64 -· 1 . 0 3, 20 257 - . (,r0 f, .047 . t;t86 -.336 30 150 -.397 . (til£· -.229 -.622 
2(1 lH· -.453 . 120 -.163 -1.1(•9 30 101 -.155 . (•52 . <H•J -.387 30 151 .Gl'!l .126 . 326 -.688 
2(t 131 -.649 . 120 -.291 -.997 30 102 -. U6 .056 -.045 -.512 30 152 .044 .lOft .371 -.455 
2(• .. ~ .... -.614 . 103 -.344 -1.005 30 1C•3 -. 095 .032 .032 -.261 30 153 -. 174 . 060 .042 -.513 

:.~.t 

2(• 133 -.518 .094 -.300 -.969 30 104 -.229 .099 .000 -.772 30 154 -.292 .056 -. 154 -.559 
2(• 134 •. '442 '082 -.22' -.79£ 30 1 (•5 - . 171 .077 . 1 (•2 -.575 30 15' -.217 .036 -' 110 -.429 

2C• 135 -.223 057 -.098 -.579 30 1 Oti· -. 163 '062 .0¢6 -.470 31) 156 -.253 . 12, .068 -. 7U 

2<:• 13b -. (•41 . <.~64 . 168 -.26£ 30 107 - . 121 '(•7 3 . 1 35 - 1 . (• 17 30 157 -.036 . 054 .097 -.314 
2(• i3 7 -·. 182 . (•55 . 026 -.398 30 108 -.31() .120 -.015 -1.011 30 2(•1 . 02 7 .¢38 . 227 -.085 
2(• 13 e -·. 493 . 1 (•3 -.220 -.~39 3t> 109 - '015 . t.)51 . 119 -.403 30 203 -.024 . (129 . 102 -' 112 
2 (t 13~ -·. 239 .048 -. <)91 -.407 30 11¢ -. 18 7 .089 .<H·b -.729 30 204 . 138 . (t4 7 . 329 .010 

2(• lH• -.425 <:•87 -.210 - . 781 30 111 -.247 .106 .030 -.992 30 205 . 179 . 058 .427 .038 

2 (• 141 -·. (~4 6 . c:•59 . 154 -. 23€· 3<:< 112 -.208 . <>'J 2 . <> e 1 -.847 3<) 2¢6 .077 .048 .299 -.077 

~') 142 -·. 241 . (<49 -.053 -.472 J() 113 -. 350 . ()9(1 -. 12b -.773 3l) 209 . ()38 .032 . 1S 1 -. 0 57 



~FPEN~IX A -- PRESSURE O~TA: HELIOS TEHSIOH STRUCTURE -- WITH WALL 

wo TAP CPfiEAH CPF.fiS CPfiRX CPPIIH wo TAP CPfiEAH CPF.PlS CPftAX CPfl IH wo TAP CPfiEAH CPRftS CPfiAX CPfiiH 
3(1 212 .104 .043 2,2 .000 40 135 -.142 . 027 -.0,5 -.302 50 1 (1, -.122 . (147 .001 -.393 

3(• 213 . 160 .O<t7 .412 .ts3£ 40 13-' -. 229 . (1,5 -.(139 -.547 50 107 -.072 .Ct48 .118 -.374 

30 2~£ .147 . 0!53 .43£ -.017 40 137 -.028 .059 1 ~8 -.214 50 108 -.205 . (1£ 1 -.t-19 -.545 

3(1 23(t .175 . 052 .377 . 050 40 138 -. 55i .114 -.249-1.077 50 109 -.031 .¢58 . 143 -.38i 

3t'1 232 .102 .045 .284 -.0,2 40 139 -.233 .05b -.f) ?1 -.423 50 11 () -. 135 . 055 .03' -. 418 

30 233 .10' . (•33 .231 -. 00-3 40 140 -.512 .109 -. 271 -.933 50 111 -. 172 .075 .030 -.808 

3(l 234 .129 .049 .319 -.000 40 141 -.211 .0£0 -.030 -.42' 50 112 -.131 .074 . 098 -.552 

30 2-15 -.050 .027 .Oi9 -. 193 40 142 -.100 . 051 . 04i -.259 50 113 -.213 . OiO -.Oil -.582 

3(1 23, .115 .040 .279 . 005 40 !43 -. 20£ .042 - 057 -.3,, 50 114 -.371 .137 -. 00 1 - 1 . 1 92 

30 239 .088 . 039 . 251 - 052 40 144 -.452 .092 -.210 -.798 50 115 -.224 .091 .050 -.703 

3 t'l 24£ . 122 . 04'5 . 274 -.057 40 145 -.214 . t~3 4 -. 1 f:19 -. 418 50 116 -.394 .110 -.094 -.934 

30 2~1 .040 . 07S .221 -.505 40 14& -. 201 .0!50 -.04' -. 41' 50 117 -.074 .030 . 028 -.272 

3(• 252 .033 . 090 244 -.521 40 147 -. 329 '(•62 -' 150 -.540 50 118 -.351 .118 - . 04 1 - 1 . 0 98 

30 253 .106 .0&3 .341 -.28& 40 148 -. 402 .074 -.21' __ ,,o 50 lU -.370 '0'2 -. 122 -.737 

3(1 255 .(13() .Ct25 .122 -.082 40 149 -. 065 .043 . 126 ·- .206 50 120 -.250 .103 -. 027 -' 674 

30 257 M• o 009 . 034 .081 -.235 40 150 -.421 .069 -.231 -.680 50 121 -.4iQ .113 -. 17 9 - 1 . 0 85 

4(1 101 -. 164 . C•55 -.007 - . 491 40 ! 51 .Ca05 . 111 .303 -.426 50 122 -.443 .tOt. -.162 -.990 

41) 1 1~2 M• • 172 _1)42 -.043 -.368 4() 152 -.014 .Q96 .249 -. 522 50 123 -. 134 . 08, .UZ -.677 

4C:• tel -.073 .037 . 073 -.275 40 153 -.225 .052 -. 073 -.606 50 124 -.4SO . 109 -. 178 
__ ,,, 

40 1'f4 M•.U2 . 082 .013 - .·1305 40 1!54 -.33& .060 -·. 15S -. 633 50 125 -.4il .106 -.214 -1.040 

4(1 105 -. 142 .Ot.O .058 -. 557 40 155 -.243 .042 -. 117 - .429 50 126 -.405 .114 -.180 -1.287 Vol 

4(• UH· -. 147 . 050 -. (1(•4 -.436 40 15& -. 351 .108 -.052 -.750 50 127 -.203 .(t59 . 00, -.!518 V1 

4(• 107 -. 090 . (161 . 120 -.6?2 40 15? -.(193 . (t£ <-' .036 -.358 50 128 -.247 .072 .015 -.542 N 

4(• 108 -.257 .092 . 007 -.950 40 201 .017 .035 . 14i -.08' 50 12, -.3,6 .110 -.076 -.840 

4C• 1(•9 -.052 .0,5 . 1St" -.45' 40 ~03 -.016 . 025 . 099 -.092 50 130 -.367 .109 -.lOS -.900 

40 11C• -. ti4 .070 .043 -.565 40 2(14 .124 .045 .30' .020 50 131 -.343 . 088 -.053 -.683 

4(• 111 -.203 . 078 . 025 -.613 40 205 .149 .051 .363 .024 50 132 -.319 .074 -.047 -.623 

4(• 112 -.173 . 09i . 127 - 859 40 20ft .056 . <:•33 .215 -.0~7 5Q 133 -.246 .OiS -.041 -.~50 

40 113 -·. 282 . 07, -.085 -.660 40 209 .038 .02' . 163 -.044 ~0 134 -.355 . 095 -.012 - 702 

40 114 -.402 . 122 -.032 -.965 40 212 . 0,2 .036 .235 .008 50 135 -. 105 .029 .016 -.264 

40 115 -.2i1 . 101 .005 -1.03(1 40 213 .14, .049 .336 .028 50 136 -.34.C. .084 -. 113 -.745 

40 11' -.448 . 1 4' -.117 -·1.20& 40 22ft . 159 .059 .4li -.04i 50 137 .028 . 057 .227 -. 154 

4(• 117 -. 108 . 028 -.012 -.283 40 23(• .194 . 0£7 . 488 .043 so 138 -.485 .100 -.235 -.939 

4(t 11 e -.389 .141 -.083 -·1.132 40 232 .090 . (•42 .270 -.055 50 13, -.203 . 052 -.058 -.417 

4 (• 119 -.447 . 09, -. 153 -.809 40 233 .\191 .033 .224 .007 so 140 -.484 .114 -.211 -.966 

4(• 12 (! -. 345 .119 -.Oii -.751 40 234 . 11)4 . (•4 7 .312 -.003 50 141 -.326 .OiS -. 14i -. 599 

4(• 121 -·. 470 . 129 -.2(•4 -·1.176 40 235 -. (149 . <.'23 .064 -. 159 so 142 -.024 .052 . 144 -. 178 

40 122 -.454 . 1 (1, -.21S __ ,43 40 23ft .127 .041 . 277 .017 50 143 -.140 . 04 (t . 043 -.29S 

4\.'t 123 -. 164 . 077 .115 -.754 40 239 . (•71 .034 .1'11 -.080 50 144 -.398 .078 -. 190 -. 699 

4(• 12.4 -.490 .112 -.224 -.948 4(< 24€· . 125 . (•43 . 2 7Q -.129 50 145 -. 182 . 034 -.072 -' 409 
4(1 125 -.480 . 114 -.229 -.981 40 251 .047 . (•52 . 2(•3 -.274 50 146 -.279 . 054 -.146 -. 494 

4 (t 12£ -.425 .1::33 -.193 -1.272 40 252 .034 C:•7C• 255 -.39ft 50 147 -.317 . 060 -. 151 -.510 

4(• 127 -·. 21itb . 059 -.0?5 - .H)3 4Q 253 . 105 . (•4~ 276 -.220 50 148 -.423 .(179 -.227 -.698 

4 !;t 1.;2€' -.314 . 073 -.lf;.( - 585 40 255 . (•1 f., f~25 1 1' -. 072 50 149 -.035 .Ct37 . 11 7 -. 155 

4(: 129 -.451 107 -. 148 -.S?O 40 257 -.(117 . ('2 7 .0£4 -.268 50 150 -.410 .C*£9 -.237 -.636 

40 13 (• -·. 37 t . 115 -. 114 - 95& SC< 101 -.1S7 .059 -.Ql7 -.482 50 151 -.012 .l<H . 243 -.384 

4<:• 131 -·. 498 . 100 - 232 -.846 50 102 -. 143 . (•34 -.048 -.323 50 152 -.063 .OS' .157 -. 477 

4<:• 132 -· 445 .09!5 -. 175 - 1333 5C• 1 <:• 3 -.¢53 . (J33 .076 -.205 50 153 -.290 . 052 -.160 -. ft30 

4 (1 13 3 -·. 371 . OS5 -. 159 - 818 50 104 -.15(1 '056 't) 1 s -.425 50 154 -.355 062 -. 171 -' 6 51 
~ (.t 7. 34 -·. 39? C•~4 - 092 -.831?. 50 11;•5 -. 115 . 04 i 'C•Z7 -.376 St:• 155 -.254 . ¢4 (' -. 105 -.5¢7 



AFPEHOIX A -- PRESSURE OATA: HELIOS TEHSIOH STRUCTU~E -- WITH WALL 

wo TAP CPPIEAH CPRPIS CPftAX CPPIIH WI) TAP CPPIEAM CPRPIS CPftAX CPftlft wo TAP CPftEAH CPRft.S CPPIAX CPPIIH 
sc- lSi -.410 .112 -.070 -.905 ,. 127 -.154 . f.'t59 .069 -.410 60 253 .094 .039 . 227 -. 122 
50 1!!7 -.144 .063 .01S -.408 60 128 -.194 .075 .030 -.i14 60 255 -.009 .022 .070 -.080 
5(1 2~1 . 003 . (128 .115 -. 107 60 129 -. 365 .119 -.053 -1.042 '0 257 -.037 .023 .034 -. 195 
50 2C3 -.007 .021 .079 -.084 60 130 -.381 .129 -.111 -1.045 70 101 -.223 .osz -.0,0 -.437 
50 2C'4 . 111 .043 .310 .025 60 131 -. 194 .070 .026 -.46:S 70 102 -. 120 . 027 -.038 -.278 
50 205 .126 . 043 .320 .024 £~ 132 -.218 .Oi9 .021 -.455 70 103 -.022 . 025 . 065 -. 141 
5(t 2(<6 .050 .029 . 194 -.047 60 133 -.127 .062 .094 -.368 70 104 -.112 . 02 7 -.025 -.298 
5(1 209 .038 .024 . 147 -.023 60 134 -. 304 . 102 -.0(12 -.818 70 105 -.083 . 028 . 029 -.266 
50 212 .081 .033 .231 -.012 £0 135 -.076 .033 .041 -.390 70 106 -.057 . 023 .032 -.251 
50 213 .126 .041 .272 . 026 60 136 -.406 .087 -. 184 -.762 70 107 -.062 .032 . 0,5 -.229 
50 22£ . 1:S3 .057 .450 -.007 £0 137 064 .056 . 230 -.092 70 108 -.153 .034 -.066 -.lOS 
5(1 230 .188 .065 .507 . 031 60 138 -.457 .100 -. 185 -.864 70 109 -.017 .032 .114 -. 198 
5(t 232 .090 .034 .229 -.020 £0 139 -. 150 . 050 .012 -. 3-67 70 110 -.089 . 049 .074 -.515 
5(1 23,3 .090 .031 .214 -.003 60 140 -.438 . 090 -.2Ct3 -.83& 70 111 -.123 . 044 . 04~ -.3Ct2 
~0 234 .096 .037 .284 -.015 60 141 -.381 . 080 -. 190 -.696 70 112 -.089 . 044 . 068 -.333 
so 235 -.Ct35 .023 .067 -. 155 iO 142 . C•t 7 .050 . 235 -. 126 70 113 -.092 . 048 . 060 -.336 
50 236 .132 .049 .341 .005 60 143 -.078 .038 .056 -.207 70 114 -.256 .073 -.060 -.558 
S<• 239 . 060 .033 .176 -.068 60 144 -.368 . 083 -. 1 to -.686 10 115 -.1 ~' .07-Ct . 027 -.457 
50 24, .126 .041 .321 - 047 60 145 -.135 .030 -.035 -.253 70 tU -.290 . 065 -.074 -.564 
so 251 .042 .035 . 169 -. 191 60 146 -. 327 . 066 -. 177 -.!582 ro 117 -.045 .032 . 068 -.220 
50 252 .033 .060 .214 -.292 60 147 -. 268 .055 -.099 -.470 70 118 -.287 .100 -.061 -.756 \H 

50 253 .1~8 .043 .279 -.141 60 148 -.409 .076 -.206 -.653 70 119 -. 173 . 080 .044 -.547 \11 

so 255 -.001 . 023 .080 -.085 60 149 -. 016 .035 . 130 -. t 2-4 70 120 -. 156 .072 .041 -.526 \H 

50 2S7 -.021 .024 .064 -.116 60 150 -.373 .068 -.203 - . ~;n7 70 121 -.400 . 088 -.165 -.785 

'0 tot -.203 .053 -.052 -.438 60 151 -. 044 .086 . 174 - . 4 70 70 122 -.377 .121 -.079 -.968 
60 102 -.120 .030 -.015 -.26~ 60 152 -.109 .080 . 133 -.531 70 123 -.086 . 055 . 141 -.367 

'(I 103 -.044 .Ct29 .064 - .171 60 153 -.314 .Ct57 -. 163 -.602 70 124 -.283 . to 1 . 085 -.709 
60 104 -.118 .037 .028 -.321 60 154 -. 346 .063 -. 161 -. 611 70 125 -.472 .115 -.132 -1.013 
60 lOS -.015 . 035 .042 -.269 60 155 -.250 .051 -. 103 -.486 70 126 -.385 . 095 -. 160 -. 892 
60 106 -.093 .03~ .026 -.431 ~· 156 -.377 .108 -. 090 -.965 70 127 -.120 . 063 . 097 -.498 
60 107 -.067 .041 .085 -.257 60 157 -.160 .056 -.014 -.376 70 128 - .154 .074 .029 -.557 
60 108 -.173 .047 .005 -.386 60 201 -.013 .023 . 098 -.088 70 129 -.358 .125 -. 039 -1.050 
60 109 -.023 .• 42 . 144 -.226 60 203 -. 001 .019 . 084 -.0, • 70 130 -.389 .118 - . 13 8 - 1 . 0 25 
60 110 -. tt 1 .oss .046 -.450 60 204 . 084 .030 .225 -.015 70 131 -.0,7 . 055 .107 -.2, • 
,(1 111 -. 142 . 060 .078 -.449 60 205 . 099 .031 .255 -.002 70 132 - .150 .075 .133 -.519 
£0 112 -·. 104 . 055 . 0~56 - 394 f,(< 2C•€. . 047 .029 .205 -.045 70 133 . 009 .061 . 287 -.226 
£0 113 -. 161 .051 .014 -.380 f.O 209 .037 . 020 . 119 -. 031 70 134 -.233 . 09£ •.018 -.884 
60 114 -.303 . 107 -.033 -.847 £0 212 . 068 .02£ '230 .000 70 135 -.035 . 035 101 -.292 
60 115 -.194 .087 .022 -.808 60 213 .090 .C.35 .242 .C.02 7(1 136 -.400 . 086 -. 167 -.881 
60 11.6 -.328 . 082 -.112 -.733 £0 226 .130 . Of.O .373 - <'119 70 137 068 . 048 .254 -.05S 

'" 117 -.056 . 035 .0£1 -.314 ·~ 
2Jf.'t .as . Oii6 .441t 008 7(1 138 -.409 .087 -. 158 -.787 

'0 118 •.. 317 .097 -.043 - 733 1;«1 232 . ,;.,, . c:•;';3 2i5 - . (~!53 70 139 -.094 .040 . 044 -.274 
£0 119 -.282 . 091 .007 -.£12 £(' 2"17. . ,.e 1 t:<?2 . 239 - (:1)5 70 140 -.3£8 . 095 -. 102 -.712 ... .., 
60 12 (t -.208 .094 .034 -.719 f,(,> 234 .Ni7 . (•30 .213 -.!)20 7(.'1 141 - 4:n .086 -.227 -.786 
60 121 -.433 . 102 -. 195 - 890 £0 235 - . (•1 e . (~~~ .Ct98 ·- (.'19£ 7(< 142 042 . 045 .189 -.103 
60 122 -.380 142 -. 103 -1 . 022 60 23{· .103 ,•45 255 -.(108 7t;• 14J ·-. ()33 .Ct33 .092 -. 138 
bCt 123 -. 107 . O?l .tll - 592 60 2 7.Ct . 053 . (:•29 . 1 Sb -. t)2' 70 144 ... 278 .077 -.0,5 -.559 
f,(l 124 -.410 . 1 0' -.133 -.853 c;o 246 .tto .041 .253 -. 028 7& 145 -.097 .Ca28 . Ct05 -.255 
bO 125 -.460 .117 -.2Ct0 -1.09£ 60 251 .029 .032 . 141 - . t '1 7(t t 46 - 344 . 0€, -. 177 -.5~4 

6¢ 126 -.397 . 169 - 155 -1 061 60 252 .63' _(144 . 180 - 316 ((• 147 -.215 .053 -.063 -.416 



HPP£NtiX A -- PP.ES~U~£ tATA: !-~ £ L! r.... ~F.~~ I ,J N ~ T :::·f.' t.- 1.~ r:~ r k ~!.. L 

we- TAP CPftEAH CPRftS CPJUtX CP,.IH lit< '"~o~j:· Cf'l'iEH~ (.f.·P;ftiS f,f 1'1 f4.>, C:Pf"IPI "" TAP CPNEAH CPRNS CP,.AX CPftiH 

7(J 148 -.391 .084 -.171 -·''' ae· 1 'l -~ .. f:( 3 l't f. p;4 .. J7S 1$(1 23J (> 4 s . "'23 . 13 4 -.030 

1fJ i49 -.008 .032 . 109 -.119 80 1:H• •. :i.3!5 . t•7S ,)31 !;\H 8() 234 (.~ ~ (~1 . <>2t. .170 -.0~5 

7(J 150 -. 284 . 05i -.135 - .. ,, 8~ 121 •. 333 .i::72 1 -:i.S - (, 75 80 235 - ~03 . ·~1 ~ 103 -.Ofr3 

7C• 151 -.059 .0,4 .119 ·-. 312 80 1 ~2 -.297 .090 -.042 ... 7.28 no 2l6 (•54 . <•30 .a3 -.037 

7(• 152 -·. 150 .0£7 .017 -.422 9() 123 - (171 .c>l9 o7t -.259 so 23? . ()3£ o26 . 1 s 1 -. c.ss 
70 153 -.308 .OfrO -.1 '0 -.,13 so 124 -. 142 .o?5 2C•4 -. 534 80 2·U ~H9 .032 .227 -.037 

70 154 -.297 . OfrO -.114 -.5fr0 80 125 - 398 (1,3 .... 115 -.843 80 251 . 014 031 . 141 -. 109 

70 155 -·. 201 . 04, -.078 -.400 so 12£ .. 3,8 . 1)?0 ... 4 •--"' -.75' 80 ~'~ .(.l31 .Ct32 158 -. 141 " . ~ 
7(• 15fr -.361 . 1 (t1 -. 075 -.877 80 127 -. 097 .(uH <'15, - :nF.t 8() 2.53 r.;"2 . r14 (,• . 268 -. 070 

7(1. 157 -. 141 . 054 .003 -.375 80 128 -.lUi .054 .031 -.4£~ 8(• 25S . (ll) ~ (•22 . 1 C£ -. 07, 

7(• 201 -.017 .020 .Ofr4 -.09£ 80 129 -. 264 .OCJO - Ct27 -. 751 sc~ 257 - 04€- . (•21 .024 -. 1£0 

70 203 .008 . O!G .0£7 -.051 so 130 - . 348 0~8 - 1 J£ - 0 7' 9(J t (ll 1 e 1:. Q4(.• -.02£ -.331 

70 204 .069 .025 . 170 -.012 80 1 J 1 - . 01 e . (J51 {€.( - 333 ';t~t : <'2 1:::7 . ,)2 .::: ... 078 -.277 

?(• 205 . 083 .(1.27 .179 .005 80 1"7"' -. 148 .0,0 . 124 - . 517 ')•} 1 ~~·3 -~ ~ ! ~· .. ,.; 3 -.00! -. 28£ . ....,, 
70 20ft .042 .025 . 142 -.049 80 133 .070 .057 .310 -.223 '" 1¢4 -.171 . C•2S -. 100 -.317 

7(• 209 .030 .019 .119 -.019 80 134 -.180 .OE-4 - ooe - .?O' '~ t OS - . 1 () 5 . ¢22 -.03' -.211 

70 212 . 055 .024 . 150 -.019 so 135 -.015 . 028 . 09, -.247 91) 1 06 -. l;•45 .015 . 007 - 098 

70 213 .070 .029 . 181 -.035 80 13£ - . ~34)2 .090 -. 158 -.801 90 1 07 .. 13~ .033 -·. ~·u; -.277 

7(• 225 .097 . (t51 .300 -.032 80 137 .053 .052 .233 - 225 91-:: 1 <H~ .. 2 !:t (: . ¢J(. .114 -. 343 

7(• 230 .124 .052 .340 000 eo 138 -. 35(1. (192 - 131 -.757 90 1 09 ·· Ot·5 . t;J25 ':)..4 4 -. 157 

7 (t 232 .055 .02' .214 -.~39 80 139 -.OiiJ .03'5 .052 - . 412 9Q 1 1" - .O•H. .023 .02' - 182 \.H 

7(• 233 .059 .025 .205 -.013 80 14(• - . 311 .083 -.0,4 -. 6 72 90 111 -. 170 .036 -· (•6 0 -.317 V1 

70 234 . 01-1 .029 . 189 .002 80 141 -.45f, .0&6 -.227 -.781 90 112 - (;,8 . 027' -· 01)5 -.244 .C' 

7(1 235 -.003 .023 . 1 oe -.0£5 80 142 .04£ .044 .203 - 120 9(c 113 - <'1 r 5 02 ·~ .07' - 192 

70 236 . 082 .037 .231 -.012 80 143 -.036 . ()Ji' . 102 -.239 90 114 - . 2 ~ 1 (!6;;. - 112 -.517 

7C• 239 .054 .028 . 193 -.02' 80 144 -. 207 .Cc~9 -. 04£ -. 4 71 90 • 11# -.151 . (•41 -. (•1 9 -.341 4 ... • 

70 246 . 105 .039 .263 . OOCt 80 145 -.091 . 027 .023 -.243 90 116 .. 3·2~ . 073 -. 128 - 630 

7(• 2~1 . 023 .034 . 158 -. 14fr 80 14£ -. 333 ()£4 -· 1£0 -.54? 9(1 1!.1 ... ;)4£ . 02(• 031 -·. 146 

7(• 252 .048 .034 . 172 ,_ .098 80 147 -.147 .(1!8 - 026 - 294 90 11 e -.1~1 .047 -. 033 -. •'47 

?(I 253 . 015 .039 .224 -.080 80 148 -.315 .0,7 -. 141 -.581 90 119 - .Ct(r5 .058 .204 -.299 

70 25S .006 .Ct22 .103 -.076 80 149 -. 010 .o:u 098 - t 48 90 120 - . ! 10 . 080 .130 -. 494 

7(1. 2~7 -.044 . 023 .027 - . 16-4 80 15Ct -. 221 .04S -·. 093 -.389 90 121 - . J93 .Ct78 - 21~ -.£95 

eo 1 (< 1 -.224 . 043 -. 095 -.397 80 151 -. 060 .048 . 074 -.298 90 122 -.272 .064 - 0,8 -.551 

8(1 102 -.134 . 026 -.OfrO -.262 80 152 -.182 .050 -·. 043 -.425 9(1 123 -.064 . (•34 .0~1 -. 208 

SCt 103 -.039 . 030 .055 -. 198 80 1!53 -.278 .()54 - 125 - 52!5 '" 124 -.003 . OS? 315 -.327 

SC• 1(:4 -. 135 .025 -.0,0 -.24£ so 154 -. 263 . 06'! -.087 -. 534 90 1 ..... .. 364 . 07 0 -·. 14 5 -.7£2 • <:...J 

t}(t 105 -.099 .023 - .OU -.212 80 155 -. 158 .o::n ... (t 1 i -.357 '" 126 ... 3 78 .084 -·. 166 -. 706 

80 H<£ -.050 . 017 .014 -. 128 80 15£ -. 264 .07£ ... 083 - 593 90 12? -.080 .035 .039 -.2SCJ 

8(• 107 -.089 .034 .031 -.238 80 1!57 -. 105 . 044 . C) 1.1 -.432 '(I 128 -.087 .tn6 .02' -.314 

s (• lOS -. 17, .03' -.053 -.338 so 201 -. 03S .01~ . C•32 - 109 '" 129 - . l 9 8 ¢6 1 •.. 05 7 -.523 

so 109 •.. 034 .02i . 088 - . 1 71 80 20.'3 .003 .015 .0£() - . (J ,, ~('• 1 30 J.1 9 . oe~;- - . 15 4 -. 7 77 

S(l 11 (• -.073 . 033 . 053 -.303 so 204 .049 . t•2.4 . !.53 -. {.,22 9..:; 131 - '\!32 ;)5.;:: .209 - 246 

ec• ! 11 •.. 133 .033 .000 - ~71 80 205 .054 .(127 1 E· J - (4{ ~f:· ! 32 .. i ! -:= . r')t5 7 .0136 - 399 

SCt 112 -·. 08, . 031 023 - . 2 41 so 2(•£, .¢11 ~·~ :2 i .. > t ~- 7~ <:;tr~ : 3! (• 3 ') f•ti, 1 313 -. ! 80 

$(• 113 -.047 . 041 . 1 ,,, -. 2€. 7 SQ 209 .019 . ·:·.: 1 ':1 ; C' {. 4f: ·~o ~ :.::~ ~:.:4 ,_)~::: . C•~: B ..... 336 
. ,.. L•.i 

St' 114 -·. 248 . (l54 - • ( 1 97 - .. ,9 so 212 .037 . 02~ i4'!. .. :.:.·: ~~· : 3'5 :.} (· : '~·2 '5 ()9 .3 .... 1 (•0 

eo 115 -·. 139 .041 .012 - 3i3 80 2.13 .038 (t2. s 141 . (. !3~, 9<:: !"3~ ~· . 3 8 1 c·~ e 110 8 €·1 

SC• 116 -·. 278 .05£ - . 1 t•O - . 551 so 22' .Ct58 (•40 .259 . (.:; t 9(: 1::;7 .. '0 •> s \·t: 8 2~ 3 295 

8(• 11 7 •.. 042 .022 .043 -. 158 80 23(t 080 .(140 . 258 - (J 16 90 139 - 3 i; t· <·7 9 -·. (.·~ 7 - 7 ::;, 

SC• 118 -.237 .oso -.0£5 -.747 80 232 .031 . (•29 . 155 - (<8, 9(t 1 3':' - .... :5 !~' ' ~~ 3 2 . :;•4 7 .. 23S 



hPPEN~IX A -- PRESSURE DATA= HELlOS TENSION STRUCTURE -- WITH WALL 

W£1 TAP CP"EAH CPRMS CPPJAX CPMIH YD TAP CP!'fEAH CPRMS CPPJAX CPPI IH WD TAP CPPIEAN CPRfifS CPfifAX CPMIN 
C) (I 140 -.268 .068 ·-.1>8(1 -.,72 U•O 1 1 1 -. 23~ . 044 -. 096 -. 40(1 100 zos -.030 . Ct29 . (ti~ -. 161 

90 141 -.399 . 076 -.191 -.690 ! (t(t 112 -. 138 .Ct39 -.02.1 -.283 100 20, -.05:5 . 028 . 040 -.200 

9(1 142 -· • (l() 1 .054 .168 -.256 100 113 ,<;t,2~ .02S lZt;• -.093 1 0(• 2(•9 -.028 .021 . 060 -. 114 

90 143 -·. oss .0£9 . 150 -.494 100 114 .:..343 . <.•73 -. 130 - 614 100 212 -. Ql)l . 026 . 13 3 -.078 

90 144 -. 161 .047 -.021 -.424 100 11~ -. 220 .('' 7 -.O~i -.446 100 213 -.008 .019 .063 -.osz 
90 145 -.070 . 025 .013 -.485 100 t l £ -.361 .077 -. 184 -.662 100 226 .007 .027 . 13 t -.088 

9(1 146 -.330 .062 -.170 -.523 100 11 7 -.(170 . 024 -.005 -.275 100 230 .030 . 037 .203 -.078 

90 147 -·. 111 . 030 - .01.8 -.266 100 118 -. 246 .067 -.068 -.532 100 232 -.015 . 023 . 099 -. 1 31 

'(I 148 -·. 2i3 . 0~3 -.083 -.459 100 119 .0:53 .043 . 183 - .127 1QO 233 .008 .Ql8 .Q79 -.049 

90 1-49 -.029 .040 .146 -.262 100 120 -. 047 .046 . 11' -.416 1 (•(\ 234 . 009 . 02(t . 109 -.057 

9(: 150 -.171 .036 -.060 -.352 100 121 -.474 . 0,5 -.253 -.823 l (t¢ 235 - 014 .Q18 .Q72 -.085 

9(• 151 -.039 .041 .088 -.22£ 100 122 - .:n8 . (•7 f, -. 111 - 778 t (l(~ 236 . 0 ~ 5 .032 . 185 -. 084 

90 1!52 -.152 .044 -.058 - 43ft 100 123 -.102 .Ct4S .054 - 421 1 (•(\ 23, - . 1': 18 .017 . 062 -. 1 (t7 

90 153 -.227 .051 -.086 -.5£4 100 124 .108 . (•65 .307 -.219 1¢0 246 ~027 . 025 . 153 -. 042 

90 154 -.197 .0~0 -.016 -.48~ tOO 12~ -. 397 . 08~ -. 190 -.727 1 (t(l Z~l -.OQZ .028 .143 -.120 

90 155 -·. 114 .034 -.016 -.277 100 12£ -. 387 . 081 -.200 -. 737 10() 252 - . 016 . 024 089 - 133 

'0 156 -.210 .0~9 -.044 -.50~ 100 127 -.(197 .045 064 -.320 lOCJ 2!53 . 013 . (•2 8 . l~H -.077 

90 157 -. 084 .032 .010 -.358 100 128 - . 113 . 047 .025 -.401 100 255 - \) 16 .<t1S 082 -.072 

90 201 -.051 . 018 .007 -.125 100 129 -.248 .072 -.072 -.538 100 257 ·-. ()4¢ . (•17 . 02.9 -. 1 (19 

90 203 -.012 . O!G .039 -.0,8 t·oo 130 -. 317 .074 -. 145 - 675 110 1 (11 -.073 .034 .012 -.267 

9(t 204 .025 .025 .143 -.054 100 131 -.011 . 0,4 .243 -.210 110 102 -. l 09 .019 -.¢38 -.222 \N 

90 205 .018 .027 .130 -.088 too 132 -.130 .072 .$65 -.425 110 1(13 -.127 .040 -.011 -. 313 V1 

9(1 206 -.013 .~22 .091 -.132 1(10 133 .087 .0,1 . 352 - .134 110 104 - .1 92 .030 -. 110 -.307 V1 

90 209 .005 . 020 .091 -.055 100 134 -.182 .0£3 .024 -.584 110 105 -.047 . ('2 3 .057 -. 133 

90 212 .025 .024 .153 -.061 100 135 - . (ttl .031 . 108 -.316 110 106 -.008 . (•2(' . (164 -. 078 

90 213 .012 .020 .084 -.Oi5 t o·o 136 -.334 .078 -. 104 -. 621 110 11)7 -.22(' .042 -.110 - 395 

90 226 . 027 . 030 .205 -.064 100 137 -. 131 .091 . 161 -.537 110 1\18 .. 2;(10 .035 *'. tv5 -.366 
Cj(l 230 .048 . 033 . t 96 -.050 too 138 -. 362 .096 -.tOO -.870 110 1(•9 - . 151 .031 -.039 -. 2C)5 

90 232 .001 .021 .093 - .1 00 100 139 - . Oi' .(135 .072 -.233 110 110 - 006 . (•23 . 107 - (189 

90 233 .018 .019 . t 05 -.04£ too 14<* -.285 .082 -.055 -.738 110 111 -.276 .<'45 *'. 15£ -.-448 

90 234 .030 .021 .113 -.049 100 141 -. 345 . 066 -. 169 -.818 110 112 -. 2C:•8 .oso -.015 -.462 

90 235 -.008 .017 .058 -.072 100 142 -.051 .05' .249 -.285 11Ct 113 . 058 .028 .15£ -.030 

9(1 236 .032 .028 . 147 -.Oil tOO 143 -. 118 . 068 .086 -.409 110 114 -.3;'4 .073 -.179 -.668 

90 239 .005 .020 .08' -.074 100 144 -.202 .070 -.025 -.802 110 115 -.278 .060 -.110 -.540 

9(1 246 .043 .027 '1 57 -.042 1 (10 145 -.071 .02' .06' -.256 110 116 -.335 .072 -·. 16 2 -.591 

90 251 -.<'02 . 029 . 126 -.117 100 146 -. 257 . c>47 -. 136 __ .. ,, 110 117 -.097 . 025 .003 -.272 

9(1 252 .004 .029 . 142 -. 115 100 147 -. 103 .032 .052 -.265 110 118 - . J 17 .Ct71 -. 115 -.563 

90 253 .040 . 038 .298 -.086 100 148 -.228 . 048 -·. 0 71 -.o40i 110 119 .068 . 040 .200 -.Oil 

90 255 -.002 .021 . 108 -.083 1 CtO 149 -. 062 .0,5 .236 -. 449 110 120 -.027 .Ctll .100 -. 166 

90 2~7 -.035 .018 .031 - .124 too 150 -.1£7 .03-4 -.0£0 - .392 110 12t -.420 . 092 -.242 -.763 

too tot -. 100 .037 -. 011 -.259 100 151 -.017 .029 .071 -.173 110 122 -.363 .082 -.117 -. 735 

100 102 -.126 . 020 -.060 -.225 too 152 -. 108 .032 -.028 -.292 110 123 -. 148 .059 .034 -.450 

1 0(• 1.¢3 -. 125 . (134 -.016 -.299 100 153 -.156 .(140 -.050 -.357 110 124 .. 104 . 056 .336 -.039 

100 104 -.1St . 031 -.105 -.288 100 154 -. 152 .038 -.033 -.365 1 Hl 125 -.407 .08' -. 184 -.728 

1Ct0 105 -. 084 .023 -. 0(•7 -.1 , .. 1 C•O 155 -. (•72 .026 022 -.204 110 126 - 3~2 . OSJ ·~. 192 -.697 

100 1(<£ -.<'36 .015 .029 -.089 1 (•0 156 -.182 .050 -. 0(•7 -.424 1 H• ......... -. 1 30 .06€. . 0,, -. 4C)8 t..:.t 

100 107 -. 184 .035 -.081 -.360 100 157 -. 082 .023 -.009 -. 181 110 128 -. 16' . (•71 .017 -.514 

100 108 -.209 . 039 -.117 -.340 100 201 - . 07' . 027 -·. 002 - 289 11& 129 -.3-tt .085 - 100 -.797 

1('0 1G9 -·. 113 .029 .022 -.250 100 203 -.039 .01' 013 -.132 110 130 -.341 . 08 0' -·. 17 2 -.782 

100 itO -.027 . 019 .048 - . t 01 100 204 - . 01' .02' . 104 -.135 110 131 -.040 .oss .147 -.254 



MPPENDIX A -- P,ESSURE DATA: HELlOS iEHSION STRUCTURE -- WITH WAll 

wo TAP CPIIEAH CPRIIS C Pit AX CPftiH WD TAP CP"EAH CPRftS CPftAX CPftiN WD TAP CPftEAH CPRftS CPftAX CPftiH 
11 (t 132 -. 142 .0£2 .047 -.394 120 1(13 -.13' . (•4, -.til' -.379 1 2\\ 1 '3 -. 132 . ~·43 . tiO 4 -.309 
110 133 .040 .0£2 .299 -.197 120 104 -.188 .029 -. 102 - 304 12C:t 154 -. 153 056 . 079 -.517 

110 134 -. 2,. 7 .079 -.021 -.618 120 t(c!S -. 031 .028 . 09(• -.! 67 !2('t 155 -.t'72 ,(.>34 .092 -. 2£5 

11¢ 135 -.021 .034 . tOi -.392 120 10£ . 027 .029 . 133 -.048 ! 2(• 1 'i - . 1 r! S (•44 083 -.282 

110 13, -.350 079 -. 135 -.770 120 107 -. 243 . (•4, - . 1 (18 -.4,7 ! 2(1 •.c• - \) :2 02 4 040 -. 179 <L>JI 

110 137 -.274 .093 .004 -.623 120 108 -.18£ .035 ~·. 0£5 -.305 120 201 - . l t;·' .04! -.012 -.332 
11(1 138 -.37' . 103 -.122 -.909 120 109 -.197 .(141 - 075 -.397 120 203 -. () 71 ~2 2; -.Ct11 -. 1 '' 
110 139 -.089 .049 .086 -.334 120 110 .009 .029 . 1 19 -.098 120 204 - .1(;.} . 031 .002 -.320 

110 140 -.329 . 1 OJ -.093 -1.043 120 111 -. 297 .048 - . 1 7'7 -.504 120 20!5 - 1 1 4 .03~ . 00 7 -. 2 80 

110 141 -.35£ . 069 -. 171 -.643 120 112 -. 2i3 . 051 -. 1 15 -.490 120 206 - . 12' .043 - 017 -.33!5 
11\"& 142 -. 127 .0,4 .09' -.371 120 113 .069 .035 .214 -.027 120 209 -.~·as f.#\·: -· 00 7 -.221 ... " -
11¢ 143 -. 151 .¢71 .047 -.460 120 114 -.377 . 0,7 -.205 -.626 !2(« .. ~..., -.Ql37 ~·~ 3 062 -.233 4£4 

11 (• 144 -.2,2 .088 -.048 -.,87 120 115 -.310 . 05~ -. t 52 -. 5,1 1 2t'l 2:3' -. r.q;? 02 3 (t(q -. 178 

1 10 14 !5 -.082 .034 .068 -.320 120 116 -. 279 .061 -. 12CJ -.544 120 2 2i - 0~3 . C•2 5 . 067 -. 1413 

11\"& 14, -.257 . 050 -.0~8 -.459 120 117 -.123 . 026 -.042 -.241 t2(t 230 -.040 Ct30 . 13 2 -. 118 

110 147 -. t 16 .047 .061 -.329 120 118 -. 344 .074 -. 1 !52 __ ,,4 120 232 -.074 .02!5 .044 - . 1 8!5 

110 148 -.237 .065 -.058 -.531 120 119 .046 . 046 .217 -.100 t 20 233 -.050 .019 .010 -. 112 

110 149 -.085 .0!59 . 1 ta -.374 120 120 -. 070 .035 .055 - 207 120 234 -.054 (•1' .022 -. 116 

110 150 -.2~' .059 -.048 -.514 120 121 - .389 .079 -.210 -.687 120 235 -.04' .019 .039 -. 1 07 

11(1 151 -.018 . 033 . 175 -.1 '7 120 122 -. 355 .081 -·. 167 -.677 120 236 -.047 . P2 3 (•71 -·. 133 

11(1 152 -. 093 .027 . 027 -.292 120 123 -. 205 . 068 . 020 -.509 12() 23? -.063 . 016 . 009 -. 144 \H 

110 153 -.116 :oJ4 .001 -.29' 120 124 .097 .058 . 2'0 -.077 120 246 -.029 .026 . 15 3 -. 116 V1 

11(1 154 -. 139 .041 . 034 -.375 120 125 -.391 .086 -.205 -.819 120 251 -.037 .028 .064 -. 1 ' ' 
0") 

110 155 -.060 .027 .044 -.185 120 12£ -. 331 . 065 -. 135 -.ili 120 252 -.0!59 .02!5 . 020 -. 175 

110 15, -. 113 . 043 . 025 -.292 120 127 -. 1' 1 .078 . 107 -.757 120 253 -.022 .022 . 086 -. 109 

110 157 -. 063 .023 .020 -.150 120 128 -.218 .082 C) 6!5 - !59' 120 25!5 -.048 Cti7 .CtlO - . 1 (18 

11(1 201 -.088 .033 -.002 -.281 120 129 -.339 .0,2 - ! 1 1 - 1 . ()50 !.20 25i' -.058 015 00 !5 -. 118 

11(1 203 -.055 .017 .006 -.144 t 20 l30 -. 32i . 06i -. 1 ft7 - 70, 13(• 1 01 -. (s4' Q44 . 108 -. 276 

11~ 204 -.~60 .~3~ .136 -.340 120 131 -.165 . 063 . 1)~4 -.421 13(' 1 02 -.068 .'.>2!5 . ~63 -. 141 

110 205 -.077 .041 .041 -.394 120 132 -.193 . 051 -.023 -.390 130 103 -. 153 : o5v -·. 011 -.440 

110 20, -.084 . 032 .022 -.237 120 133 -. 08, .0,5 . 123 -.331 130 104. -. 157 .02' -·. 07 5 -.282 

110 209 -.Oil .023 .027 -.191 120 134 -.299 .017 -.003 -.853 130 105 .000 .040 . 181 -. 1 Z8 

110 212 ·-. 037 .025 .084 - .1 50 120 135 -.042 .035 .111 -.371 130 106 .0!58 . 040 .209 -.046 

110 213 -.043 . 023 . 034 - .149 120 136 -. 348 .064 - 17, -.727 130 107 -. 2 41 C)4 5 - 094 -.429 

110 22, -.014 . 030 . 161 -. 108 120 137 -. 375 . ()9 0 -. 149 
__ ,,1 13(• 1 ,.8 -. 14, .032 -.(142 -.2£CJ 

110 230 .010 .040 .234 -.093 120 138 -. 353 .081 -. 170 -.989 13C) 109 -. 21' .¢44 -·. ¢68 -.360 

110 232 -.036 .028 . 090 -.1 , .. 120 139 -. 124 .062 . (1,3 -.397 t 30 110 .021 .Ct33 . 136 -.071 

110 233 -.015 .021 .073 -.074 120 14(1 -. 344 . 01)8 -. 1 Oi -.843 130 111 -.288 .051 -·.17!5 __ .. ,, 
110 234 -.~21 .018 . 046 -.110 120 141 -.371 . 068 -. 1 ?8 -. 638 130 112 - . 281 . 053 -·. 141 -.4£7 

110 235 -.029 .017 .029 ... 100 120 142 -.233 .073 .027 -.525 130 113 . (16Cll .039 .206 -.044 

11(1 23, .003 . 031 . 142 -.095 120 143 -.203 .081 . 022 -.632 130 114 -·. 348 .071 -·. 203 
__ ,,, 

11 (t 239 -.039 .017 . 024 -. 11' 120 144 -. 281 .07£ - 087 -.728 130 115 -.309 . (t£ 4 -. 151 -.578 

110 246 .01' .027 . 1 '4 -.(1,3 120 145 -. 101 . (•4, .046 -.45' 13~ 1 l 6 -.213 .C>5£ -.074 -.494 

1 1 C• 251 -.007 . 028 .148 -.1 0~ 120 14£ -. 2,, . f.t59 -. 11' -.589 130 117 -.~52 .¢2' - 032 -.275 

11 (• 252 -.028 .022 .076 -. 115 120 147 -. 141 .061 . Cr72 -.444 13(« 118 -.343 . 07C• -. 16 0 -.637 

110 253 .002 .022 .113 -.081 120 148 -.290 .Q88 -.0€-2 -.732 13() 119 . ~dH• . ¢51 . 19 C• -. 160 

11(1 255 -.027 .016 . 034 - 078 120 149 -. 122 . 061 .082 -.394 1 30 12(1 - 122 .03'?' .~31 -.267 

11(1 257 -.045 .016 .022 -. 110 120 150 -.238 .070 -.068 -.570 130 12~ -.213(• 06 7 -.110 -.529 

120 l(.q -.06G .037 .057 -.252 t 20 151 - . <-4' .039 . 104 -. 24·7 tJt) 122 -.337 .· oa 1 ~·. 17 Q -.b41 

120 10 2 -.0,, .020 -.OC;t? - 113, 120 152 -.105 .v32 - ." OC•6 -.375 1J(t 123 -.224 C'b 2 ~·. 02 7 -.471 



APPENDIX A --PRESSURE DATA: HELlOS TENSION STRUCTUR£ -- WITH WALL 

we. TAP CP"EAN CPR"S CP"AX CPMIN laiO TAP CPI'iEAN CPRflfS CP"AX c·p" lH wo TAP CP"EAH CPRMS CP"AX CPrtiN 
130 124 .030 .058 .244 -. 155 13¢ 246 -. 080 . (•21 .012 -. lf,Q 140 145 -. 150 . 043 . 005 -.463 

130 125 -.378 .085 -.200 -.777 130 251 -. 069 028 . 031 -.205 140 146 -. 351 .072 -. 157 -.?05 

130 126 -·. 2i5 070 -.067 -.513 130 252 -.102 .032 - 010 - 246 140 147 -.zen . C•S6 .086 -.788 

130 127 -·. 185 .07S .0£4 -.859 130 253 -. 065 .025 .015 -. 156 1 40 148 - . 31 0 . (•77 -·. 073 -. 7 16 

130 128 -·. 235 . 085 . (•12 - 68, 130 255 -. 078 .4118 -.027 -. 145 140 149 -.213 . 10 1 . 043 -.779 

130 129 -.324 . 088 -.041 -.852 130 257 -. 078 . 020 -.012 -. 205 140 150 -.252 . 066 -. 058 -.5£6 

130 130 -·. 328 .075 -.153 - 812 .140 1 01 -. 022 . 047 . 173 -.233 140 151 -. t 31 .066 .034 -.528 

130 131 -.294 .062 - .100 -.534 140 102 -. 034 .031 .070 -. 185 140 152 -. 183 . 051 -.031 -.422 

130 132 -·. 270 .058 -.064 -.472 140 1(13 -.154 .049 -.020 -.3,8 140 153 -. 171 . 05, . 023 -.474 

130 133 -. 195 .068 . 051 -.417 140 104 -.128 .029 -.ou -.226 140 154 -.192 . 064 . 021 -.584 

130 134 -·. 306 . 088 -.016 -. Si 1 140 1 C• ~ .030 .04i . 248 -. 092 140 15:5 -. 131 .061 . 0,5 -.'0' 
130 13!5 -. (•,7 .\Hi .075 -.264 140 106 .088 .049 .297 -. 034 140 1!i6 -.136 . 046 .045 -. 325 

130 136 ..:..336 . 066 -.1 ~2 -.745 140 tc-7 -.236 .046 - 048 -.448 140 157 -.1!6 . Olt· . Q03 -.290 

130 137 -.387 .077 -. 181 -.?15 140 1 t•8 -.09£ . C•34 .025 •.221 140 201 -. 16 7 .050 -.042 -.42:5 

130 138 -.342 . 070 -.187 -.704 140 109 -.231 .048 -.080 -.401 140 203 -. 104 .02' -.029 -. 30:5 

130 139 -·. 159 . 083 .081 -.644 140 11(• .033 .040 .191 -.093 140 204 -. 153 .032 -.046 -.340 

130 140 -.352 .089 -.156 -.945 140 111 -.297 . 1;.4 8 -. 148 -.447 140 205 -. 160 . 036 -·. 060 -.48' 
130 141 -.3,3 . 0££ - . 171 -.82£ 140 112 -.294 . 053 -. 127 -.493 l·H• 2v6 -.171 . 054 -. 029 -.502 

130 142 -. 303 . 074 -.075 -.652 140 113 .¢67 .041 . 224 -.058 1-.H• 2¢' -. 142 .04Q .012 -.3,8 

130 143 -.243 .087 -.022 -.614 140 114 -. 333 .(165 -. 166 -. 604 14<~ 
....... - . 14 !i . 028 -·. 063 -.316 """ 

130 144 -.285 . 070 -.050 -.566 140 115 -. 329 • (Jj£ 3 -. 173 -.568 140 213 -.115 . 02 2 -·. 043 -. 198 \JII 

130 145 -. 129 .052 .038 -.556 140 116 -. 155 . (•51 -. 0 (•1 -. 386 140 2.26 - . 13 7 . 022 -.071 -. 258 V1 

13(1 146 -.34(1 . 071 -.124 -.707 140 117 - . 171 .030 -.077 -.284 14(1 230 - 133 .023 -.034 -. 223 
........, 

13(1 147 -. 150 . 060 .029 -.483 140 118 -.344 . «,178 -. 159 -. 716 140 232 -.131 .(126 -.052 -.236 

1J(t 148 -. 307 .084 -.081 -.699 140 119 -. 038 .052 . 135 -.216 14<1 233 - . 1 i) Sl .019 -·. 1)5 7 -. 186 

130 149 -. t'S . 077 .050 -.615 140 120 -.168 .042 -.041 -.407 140 234 -.116 . (•21 -.049 -.1 ~n 

130 150 -.238 .063 -.057 -.511 14Ct 121 -. 205 . 057 - 035 -.437 14C• 235 -.090 . 022 -.01.3 -. 1 '5 
13 (1 151 -.079 .043 .080 -.326 140 122 -. 352 . 085 -. 1£2 -.748 140 236 -. 129 .025 -.017 -.207 

13(1 152 -. 151 .Q42 -.028 -.351 140 123 -.255 . (16 C) -.071 -.497 140 23' -.123 .022 -.024 -. 206 

1i(t 153 -. 168 .059 -.001 -.491 140 124 - . (12 9 . 063 . 177 -.243 140 246 - . 112 . 022 .Ct02 -. 194 

1 0 154 -. 1i0 .056 .024 -.3,7 140 125 -. 367 .088 -. 181 -.800 140 251 -.096 .029 .Q3i -. 219 

130 155 -.tot . 04, .072 -.455 140 12£ - . 171 .(163 . (126 -.443 140 252 - . 112 . 025 -.015 -. 211 

130 156 -.115 . 045 . 111 -.322 14~ 127 -.212 .073 .016 -.744 140 253 -.084 .023 .010 -. 170 

130 157 -·. 091 . 027 .028 -.214 140 128 -.248 . 083 .061 -.723 140 255 -.100 .018 -.032 -. 170 

130 201 -. 136 .045 -.034 -.402 140 12' -.309 .089 -.(174 -.743 140 257 -. 102 .027 -.019 -.242 

130 203 -.090 . 026 -.022 -.210 140 13(1 -. 305 .07£ -. 143 -.739 150 101 • C) 1' . 055 .222 -. 190 

130 204 -. 129 .028 -.038 - 377 140 131 -. 377 . Ci£9 - 105 -.£21 150 102 -.002 .040 .203 -. 110 

13(• 205 -. HO .036 -.001 -.4££ 140 132 -. 329 .065 -. 142 -. 594 150 1 OJ -.22£ .048 -.083 -. 474 

130 2¢6 -. 139 . 042 -.015 -.350 140 133 -.270 .Cti4 -.096 -.5£6 150 104 -.085 .033 .062 -.210 

130 209 -.113 . 030 -.012 -.273 140 134 -.300 . 081 -.028 -.589 150 105 .061 . 057 . 302 -.075 

lJ(t 212 -·. 118 . (121 - 043 - .1 99 140 135 - . (J81 .047 . (175 - 345 150 10£ .115 .059 .371 -.026 

13(• 213 -.097 .023 -.(120 -. i 68 140 136 -. 333 . 061 -. 192 -. 7 02 150 107 -.223 .043 -.087 -. 413 
13(1 226 -·. 104 .024 .025 -. 181 140 1:?-7 -. 365 . (•79 -. 152 -.715 1,0 1(18 -.053 .038 .113 -. 18, 

130 230 -.092 .026 .0£3 -. t '' 
140 138 -.317 . t•74 ... 1 b l -. '7(} 150 109 -.238 . 044 -.085 -. 406 

130 232 -·. 11 7 . r:•27 -.022 - . 241 140 139 -. 200 . ,.,, .05(1 -.902 150 110 041 . t)44 . 207 -.086 

130 233 -·. (191 .021 - 022 -. 165 14() 14 (• -.340 .075 -. 159 -. 811 150 111 -.248 . (•42 -·. 14 3 -.423 

13¢ 234 -.(196 . (120 -.(122 -.170 14(1 141 -. 368 . (•79 -. 165 - .776 150 112 -.298 .056 -. 16 7 -.571 

13 (• 235 -·. 076 .021 -.008 -. i 63 !40 142 - . 344 .083 -. 102 -.,55 151) 11.3 . 012 . 047 . 184 -. 157 

13(1 23£ -.099 .(123 -.007 -.200 140 143 -.272 .0,1 -.0(15 -.£24 15(1 114 -.263 .055 -. 14 4 -. 480 

130 239 -. 097 .018 -.031 - . 184 14(1 144 -. 287 .085 -.029 -.£83 150 115 -.298 . 057 -. 17 0 -.545 



APPEH~IX A -- PRESSURE DATA: HEllOS TEHSIOH STRUCTUV.E -- WITH WALL 

Wt> TAP CPIIEAH CPRftS CPftAX CP,.IH VC< TAP CPftEAN CPR"S CPftAX CPftltt VD TAP CPftEAN CPRftS CPftAX CPftiN 

150 11, -.083 .048 .097 -.250 150 22£ -.154 .022 -.088 -.242 1,0 137 - 344 . 083 -.120 -.£91 

150 117 -.2~1 .033 - 094 -.330 150 230 -. 159 . 021 -. 100 -.244 160 138 -.276 .078 -. 102 -.771 

150 118 -.3.8 . 07, - 170 - £66 150 232 -.161 . 024 -.072 -. 271 1,0 139 -.212 :05 9 -. (•07 -. 541 

150 119 -. Oi9 .050 . 05~ - .2,2 150 233 -.147 . (•2 (I -.C:.8' -.235 t'(t 14(< -.277 .vat -·. (t74 -.739 

1'50 120 -. 209 .047 -. OS1 -.412 150 234 -. 149 . 02i" -.055 -.2~3 1 ti(t 141 -.307 .080 -. 14 0 -.864 

150 121 -. 128 . 054 .015 -.401 150 235 -.132 . 026 -.038 - 247 160 142 -. 331 ,076 -·. OC) () -. E-313 

t50 122 -. 353 .085 - .1£7 -.£93 150 23£ -.157 .023 -.089 -.251 1£0 143 -.321 077. -. 083 -.637 

150 123 -.271 . 05£ -. 129 -.489 150 239 - . 141 .027 -.031 -.253 16Ct 144 -.286 . 1 ('t 2 -·. 015 -.811 

150 124 -.091 .064 .099 -.334 150 246 -. 14£ . (•22 -.082 -.22£ 160 145 -.181 .033 -.Ct,? -. 318 

150 125 -.348 . 088 -.165 -.707 U50 251 -.148 .025 -.067 -.259 160 146 -.320 .082 -. 127 -.762 

150 12£ -.088 . 0£0 . 112 - 315 150 252 -. 14 7 . 02£ -.0£2 -.258 1£0 147 -.246 .095 .059 -.?89 

150 127 -.238 . 059 -.04£ -.546 150 253 -.146 .027 -.0£4 -.280 1£0 148 -.290 .Ct75 -.061 -.651 

150 128 -.270 . 0?0 -.049 - 620 150 255 -.123 . 023 -.047 -.214 1£0 149 -.2£8 .086 -.037 -.823 

150 129 -.294 . 081 -.098 - 677 150 257 -.124 . 034 -.02' -.313 160 150 -.279 .085 -·. 032 -.850 

150 130 -.277 .0£5 -.137 -.,88 160 101 .051 .0,9 .282 -.288 1£0 151 -.238 .072 -.035 -.813 

150 131 -.412 .077 -.205 -.727 160 102 .034 . 046 .209 -.095 160 152 -.254 . 062 -.052 -.601 

15(t 132 -.3,0 . 074 - 145 __ ,,8 1£0 103 -. 241 .052 -.089 -.537 t£0 153 -. 2 71 . 057 -. 114 -.527 

150 133 -.351 .077 -.155 -.727 160 104 -. 046 .037 . 091 -. 188 160 154 -.247 . "'7 . 068 -.844 

150 134 -.289 . 078 - . 051 
__ ,,, 160 1 ,. 5 073 . "'0 . 2S9 -.081 160 155 - t-;"9 .os-: .014 -.709 

150 135 -.161 . 057 .030 - 484 1£0 1 (• (. . 13 7 .071 . 398 - 039 160 US& -. 194 .073 .032 -.68' 

15(1 136 -.295 .068 - .135 -.740 1£0 1 (• 7 -.203 .042 -.078 -. 374 160 157 -. 17' . 056 .032 -.4?9 Vol 

15(1 137 -.35£ .078 -. 154 -.643 160 108 -.013 . 043 . 1 i"7 -. 182 160 201 -.244 . 057 -. 103 -. 481 \11 

150 138 -.288 . 071 -. 139 -.845 160 109 -. 233 .041 -. 111 -.380 1£0 203 - . 176 .Ct39 -.079 -.432 00 

150 139 -. 222 . 077 .OE.O -.833 1£0 110 .(152 .oso . 238 -.072 160 204 -.184 .035 -·. 052 -.388 

150 140 -.300 .080 -.107 -.776 1£0 1 t 1 -.219 .040 -. 098 -. 411 160 205 -.195 . ~·' -.~97 -.481 

15(1 141 -. 341 . o8o· -. 170 -.IJ17 160 112 -.279 .048 -. 1 ~6 -.470 160 206 -.188 .Ct33 -.088 -.314 

150 142 -.338 . 07£ -. 130 -.£33 1£0 ttl - 015 .0., . t 84 -. t 37 1£0 209 -.189 .048 -.062 -. 4CJ8 

150 143 -.312 .087 -.05£ -.££5 1£0 114 -.213 . 053 -.070 -.414 160 212 -. 179 .036 -.067 -. 430 

150 144 -.297 . t ('1 . 001 - 899 1£0 115 -.279 .056 -. 134 -.507 1£0 213 -.185 . 029 -. 093 -.311 

150 145 -. 1i9 . 036 -.045 -.333 160 116 -.(t32 . (t5 1 .161 -.215 t£0 22i - .1 66 .024 -.089 -.252 

150 14£ -.332 .078 -. 145 -.765 160 117 -.207 .034 -.061 -.338 160 230 - .1£9 . (l2 2 -. 111 -.24£ 

150 147 -.242 . 1 (tO .074 -.901 1£0 118 -. 3SO .081 -.143 -.682 160 232 - .1 87 . 027 -.115 -.274 

150 148 -.295 .0£4 -.091 -.578 160 119 -. 135 .051 . 007 -.354 160 233 - .1 60 .023 -. 093 -.229 

150 149 -.253 . 098 . 071 -.780 160 12Ct -.219 . 044 -.081 -.405 160 234 -.170 .Ct27 -.080 -.2£2 

150 150 -.285 .081 -.040 -.824 1£0 121 -. 0£0 . Co52 . 106 -.256 t£0 235 -.156 . 029 -·. 065 -.272 

1!50 151 -.221 .077 .005 -.629 160 122 -.342 .070 -. 1£5 -.620 1£0 236 -. 17£ . (t24 -. 105 -. 292 

15(• 152 -.221 .058 -.031 - 497 160 123 -. 275 .052 -·. (188 -.456 1£0 239 -. 14 7 . (124 -·. 081 -. 258 

150 153 -.242 . 05i .003 -.501 160 124 -. 147 .OiO . 034 -.382 1£0 246 - .1 69 . 023 -.083 -.244 

150 154 -.242 .081 . 031 -.744 1£0 125 -. 355 .082 -. 173 -.695 160 251 -. 168 . 025 -·. 088 -. 275 

150 155 -.liS .067 .043 -.519 1£0 12£ -. (t22 .Oil . 198 -.251 1 6(\ 252 - . 1 7 7 .028 -·. 093 -·. 292 

15(1 15£ -. 179 .0£4 .053 -.501 1£0 127 -. 24£ . 055 -.0£8 -.444 1£0 253 -. u,, .03(1 -.072 ·-. 397 

15(1 157 -. 156 .(151 020 -.414 160 128 -. 265 . Oi6 -.066 -.567 160 255 -. 148 .024 -·. (175 -.254 

15(1 2(:1 -.204 .049 - 082 - . 4 t (I 1£0 129 -.275 .079 - 070 -.614 160 25i' -. 139 .034 -.043 -.334 

15(1 2C3 -. Ul .032 -.069 -.323 160 130 -.256 .057 -. 11£ -.555 170 1 (t 1 095 018 . 32.7 -.144 

15(1 2(:4 -. 17, '037 -.083 - 373 1£0 131 - 392 . OS£ -. 165 -.723 170 1\.'12 07'5 . 06;2 . 331 -.077 

150 205 -.174 .040 -.0£2 -.442 160 132 -. 386 .077 -.210 -.£42 17() 103 -.233 .048 -·. (t9J -. 4t·2 

15(• 2t<6 -.1£9 .033 -.060 -.383 1£0 133 - 339 .075 -. 147 -.686 170 104 -.004 . 047 .233 -. 124 

15(1 209 -. 173 .043 .012 -.373 160 134 -.295 .076 -.092 -.611 170 105 . 103 . 0.70 .354 -.062 

1~0 212 -. 1?2 .03£ - 068 -.356 1Ei0 135 -.203 . 0,3 -.022 -.589 170 tO' . 147 . 068 .407 -.054 

150 213 -·.170 .f>26 - 1 (t5 -.2£€. 160 13f. -. 268 .070 -. 124 -.606 170 107 -. 167 .Ct41 .004 -.343 



APFEHOlX A -- PRESSURE DkT~: HELlOS TENSION STRUCTURE -- ~ITH WALL 

WCt TAP CPftEAH CPRftS CPftAX CPMIN wo TAP CPPIEAH CPRI'4S CFMAX CPMIH \Itt TAP CPftEAH CPRI1S CPI'IAX CPMIH 
170 108 .034 .055 .2£2 -. 105 170 201 -. 258 o• .. - 112 -.553 18(• 12~ -.299 .077 -·. 11 ~ -.680 . vl 

170 109 -.217 .034 -.1 0' -.371 170 203 -.2Q(t . (•43 - 1(•4 -. 3913 18() 130 -.275 .¢64 -. 10 9 -. 5 '5 
17(1 11C• . OS2 .049 .23S -.079 170 204 -. 207 .038 -· 1 C•7 -. 43(• 1 8(• 131 -.339 .0~6 -·. 1 s 0 -.784 

170 111 -. U6 . 038 -.035 -.3'09 1 70 205 -.205 . 047 -. 111 -.54' 18t) 132 - .H,5 . C•S 0 -·. 17 !5 -. 714 
1?0 112 -.274 .047 -.1£4 -.47£ 170 2(•6 -. 189 .030 -.080 -.316 180 133 - 272 .068 -·. 12 6 -.637 
17(• 113 -.013 . 040 . 150 -. 172 170 209 -.212 . (t48 - 09$ -.4,7 180 134 -.324 . 06, -. 16 5 -. 628 
170 114 -. 142 .054 .024 -.348 1 ?0 212 -.203 .o:n -. 084 -.43S 180 135 -. 187 . 052 -.052 -.466 
170 115 -·. 227 .046 -.087 -.424 170 213 -. 187 .027 -. 102 - .28' 180 136 - .24!5 .065 -. 10 s -.621 
1 7(• 11£ .007 .053 .244 -. 135 170 22£ -. 179 .02£ -.Ct97 -.294 180 137 -.305 .091 -.0~5 -.686 
17(1 117 -·. 21' .028 - . 121 -.323 170 23(• -. 179 .025 - 1 (14 -. 275 180 138 -.2~4 . 084 -·. 071 -. s 72 
17 (1 118 -.353 .0£8 -. 189 -.671 170 232 -. 1 <J 0 . 02£ -·. 112 -.299 180 139 -. 231 . (•4 7 -·. 072 -. 406 
170 11' -.174 .047 -.024 -.357 170 233 -. 16 7 . (•23 -. 1 CoO -.266 180 140 -.27~ 0,2 -.()fi' -.786 
170 !2(1 -.23£ .Cr4' -. 125 -.457 1 70 234 -. 177 . 1.'28 -.084 -.29' 180 141 -.2,0 . t>7 G -. 10 7 -. 6,, 
170 121 -.010 .056 . 190 -.224 170 23!5 - . 171 .032 -.062 -.37C) 180 142 -. 31E· . 088 -.023 -.684 
170 122 -.307 . 070 -.129 -.S£3 170 23£ - . 181 .02£ -. 109 -.292 180 143 -.300 .081 -·. 078 -.642 
17(1 123 -.281 .052 - .143 -.505 170 237 -.170 .027 -.085 -.272 180 144 -.267 .07<i' -. C•Of. -.770 
170 124 -. 209 .(r£4 -. 029 -.591 170 24£ -. 185 .02£ - 119 -.336 180 145 -.200 . 030 -. 110 -. 311 

17<• 125 -.315 . 073 -.112 -.629 170 251 -. 185 . c;.z' -.083 -.306 180 146 -.2CJO .067 -. 145 -.646 
17 (1 126 .023 .0£6 .278 -. 179 170 252 -. 179 .028 -. 102 -.294 180 147 -.234 . 054 -·. 053 -. 456 

170 127 -.267 . 055 -.097 -.4£3 170 253 -. lb9 .028 -.088 -.28' 180 148 -.28!5 .090 - . 051 -.833 
1 7(• 128 -.282 .0£5 -. 100 -.545 170 255 -.159 .025 -·. 0 77 -.250 180 149 -.242 . oso . 032 -.577 \H 

170 129 -.292 .081 -.074 -.6£4 170 257 -. 144 .030 -.064 -.30' 18() 150 -.296 .079 -.072 -.6H \11 

170 130 -.2£3 .0£7 -.082 -.574 180 101 .099 . 083 . 391 -. 150 180 151 -.233 .074 -·. 017 -.592 \0 

170 131 -.383 . 093 -. 1 so -.833 180 102 .105 . 0,8 . 402 -.052 180 152 -.261 . 068 -.049 -. 570 
170 132 -.389 . 079 -. 182 -.748 180 103 -.213 .04S -. 106 -.543 180 153 -.270 .080 -.047 -.704 

170 133 -.308 . 078 -.120 -. 629 180 104 .Ct52 .058 . 296 -.105 180 154 -.273 .0,0 .012 -. e 11 
170 13o4 -.292 .O£S -.094 -.590 180 1C•5 .119 .071 .370 -.047 18() 155 -. 174 .032 -. 042 -.329 
170 135 -. 197 . 056 .000 -.541 180 106 .148 . tHO .409 -.016 180 156 -. 187 . oso .027 -. 654 
17(• 13£ -.2S5 . 070 -.09' -.665 180 107 -. 124 . 043 .039 -.288 180 157 - 1£3 .03£ -·. 054 -.3£4 

170 137 -.317 .088 -.070 -.,93 180 108 .073 .OfiO .327 -.098 180 201 -.2£1 .058 -. 120 -.520 
17(1 138 -.2,0 .084 -.080 -.7,9 180 109 -.173 .OJS -.04' -.332 180 203 -.205 . 043 -. 107 -.405 
170 139 -.22i .054 -.037 -.458 180 110 . 054 .OS4 .257 - 079 180 204 - . 211 .037 -·. 097 -.505 
170 140 -.288 . 094 -.08£ -.992 180 111 -. 115 .041 050 -.2£3 180 205 -. 198 .037 -·. 107 -. 407 
1 7C• 141 -.294 . 084 -.105 -.721 180 112 -. 234 . 042 -. 105 -.424 180 206 -.189 .028 -. 105 -. 341 
17C• 142 -. 327 .087 -.038 -.£8£ 180 113 -. 038 . (•44 124 -. 1 '' 

180 209 -. 21£ .045 -·. 10 7 - 476 
170 143 -.29S . 07£' -.087 -.665 180 114 -.083 .t>54 . 1 (15 -.275 180 212 -.213 .036 -·. 12 2 -.390 
17(1 144 -.2£9 .091 .010 -.£45 180 115 -. 184 . (•46 - 027 -.373 180 213 - 193 .026 -. 100 -.288 

170 145 -. 190 . 032 -.072 -.312 180 11ft .041 . 059 .243 -. 133 180 226 -. 18.9 .026 -. 110 -.291 
170 14£ -.282 .073 -. 134 -.728 1SO 117 -. 209 .02.9 -·. 1:20 -.313 180 230 -. 187 .025 -. 107 -.286 
17(• 147 -.234 .072 -. 011 -.654 180 118 -.310 . 057 -. 154 -.570 180 232 -.187 .02£ -. 112 -. 294 
170 148 -.281 . 080 -.0£4 -.807 180 119 -.203 .047 -. C)£1 -. 413 180 233 -.173 . 023 -. 112 -.2£7 
170 14, -.254 .082 027 -.6£6 180 120 -. 243 . 045 -. 138 -.44S 180 234 -.193 . 031 -.0,7 -.306 
170 150 -.272 .083 -.015 -.724 180 121 . 023 .t>58 .. 211 - 133 180 235 -.204 .053 -.079 -.607 
1 7(• 151 -.224 . 071 -.002 -.587 180 122 -. 253 . 063 - (t 7<> -. 574 180 236 - 1 CJ3 025 -· 112 -.284 
1 7 (• 152 -·. 25? .0£5 -.049 -.632 180 123 -. 26 7 .046 -. 14£ -.452 18(• 239 - . 1 (' 4 . ¢25 -·. 095 -.276 
170 153 -.250 .0€.3 -.083 -.568 180 124 -.257 . 065 - 067 - 516 18(< 246 -. 1 se . (<25 - 112 -.279 
170 154 -.258 .102 .041 -.84£ 180 125 -. 289 .072 -.080 -.596 180 251 -. 186 . <."2 8 -·. 098 -.312 
170 155 -. 191 .043 -.041 -.384 180 126 .057 . 068 . 316 -. 13? 190 252 -. 18(< .028 -.lOS -.435 
170 156 -. 197 . 075 .050 -.708 180 127 -.277 .052 - 129 -.473 180 253 -. 1 b 7 .026 -.076 -.276 
170 15 7 -. 170 .043 -.007 - 40ft 180 128 -.292 .064 -.110 -.532 180 255 -. 165 .027 -.083 -.276 



APPEH~IX A -- PRESSURE ~ATA: HEllOS TENSION STRUCTURE -- WITH WAll 

vo TAP CPJIIEAH CPRMS CPMAX CPMIH uo THP CPI'IEAH CPRMS CPMAX CPMIN vo TAP CPftEAN CPRNS CPMAX CPI'I IN 

t&Ct 257 -.154 . 03, - 05(1 -.3,(1 190 15¢ -. 293 . Of4 -. 092 -.St<s 200 121 .Ct2Ct .054 .229 -. 150 

190 101 .122 .082 .45' -.219 190 151 -. 248 .080 -.032 -.720 200 122 -.073 .064 .162 -.272 

19Ct 11.)2 . 123 .0,7 .385 -.037 190 152 -. 290 .¢i'2 -.051 -.621 200 123 -.148 . 042 .012 -.317 

190 103 -.176 .049 -.025 -.384 190 153 -. 30? .090 -.025 - 772 200 124 -.321 . 069 -. 148 -.643 

199 1()4 . oe' .ott2 .329 - o79 196 154 -.257 .ciEi2 -.«)33 -.535 2 0() 125 -.100 . 06 ;- .119 -. J4' 
190 105 .117 . 0£8 .403 -.051 190 155 - lSi .030 -.0?4 -.291 20t1 126 . (t59 . 066 . 360 -. 127 

19Ct 106 .154 . 073 .44f -.021 190 156 -. 169 (128 - 078 -.~39 2 (t(j 121 -.238 .040 •.. 129 -.411 

190 107 -.0,0 .047 . 140 - . 211 1 '0 157 - . 155 .030 -.(186 -.386 2 (t() 128 -.281 .051 -. 141 - 493 

19(t 108 .095 .059 .328 - 061 190 201 -. 283 . (166 -·. 131 - 1U 2(10 12' - 34, .077 -.154 - 677 

t90 109 -.109 . 039 .054 -.2:55 190 2¢3 -.231 .049 -. 109 -.474 200 130 -.329 .079 -. 156 -.945 

19(1 11 (t .048 . 052 .248 -.072 190 204 -.213 .04i -.092 -.4S' 200 131 -.333 .Ct72 -. 150 - ~32 

1,0 111 -.045 . 052 . 176 -.217 190 205 -. 18, . 035 -.095 -.363 200 132 - 344 .07£ -.161 -. 712 

190 112 -·. Ut .041 -.051 -.334 190 206 -. 1'3 .03(1 -.097 - 346 20¢ 133 -. :;:ec; Oft' - 133 -.612 

1,0 113 -.069 .037 .077 -. 195 190 209 -.216 .Q42 -.0,3 -.377 200 134 -.333 .05fi -.181 -.550 

19(1 114 -.012 .Ct63 .214 -.243 190 212 -. 209 .035 -. 114 -. 378 200 135 -.080 . 030 .074 -.202 

190 115 -. 115 .051 .083 -.301 190 213 -.199 .<-28 -.118 -. 296 200 136 -.269 .059 -. 089 -.593 

190 116 . 062 .060 .287 -. 105 190 226 -. 187 .027 -. 112 -.284 200 137 -.325 .019 -. 138 -. 7E·2 

190 117 -. 156 .032 -.051 -.287 190 230 -.183 .027 -.114 -.284 20(1 138 -.309 .066 -. 15(1 -.604 

1 9(• 118 -.245 .054 - 090 - 464 190 232 -. 1 ,, .027 -. 119 -.304 200 139 -.267 .04(1 -.149 -.430 

190 119 -·. 232 . ()47 -.095 - .:ns 190 233 -.185 .025 -. 109 -.277 200 140 -.308 . 079 •.. 10 0 -.Ei70 

190 12(• -.241 .045 -.114 - 410 190 234 -.185 .027 - 092 -.307 200 141 -.326 .067 - U3 -.soa \H 

190 121 .040 . ()56 .246 -. 15(• lCHc 235 -. 255 .079 -. 071 -. 715 20(t 142 -.350 .087 -. 11 (I -.713 0') 

190 122 -.li9 .065 .034 -.425 190 236 -. 197 . 027 -. 121 -.297 200 143 -.312 .074 •.. 044 -.633 0 

190 123 -.226 . 043 -.086 -.406 190 239 - . 171 .028 -.083 -. 311 200 144 -.305 . 067 -. 133 -.572 

19(1 124 -.299 .066 -.133 -.558 190 24f. - 188 .026 -. 102 -.302 200 145 - . 193 .024 -. 115 -.281 

190 125 -.199 .068 .015 -.425 190 251 -. 187 .029 -. 118 -.315 200 146 -.313 .072 -. 153 -.807 

190 126 .077 .069 .322 -.137 190 252 -' 187 .031 -. 1 (17 -.378 200 147 -.28(1 . (14' -. 14 7 -.441 

190 127 -.261 .045 -. 151 -.429 190 253 -.173 .Ct29 -.078 -.289 200 148 -.319 . 082 -·. 080 -.720 

190 128 •.. 291 .055 -.141 -.509 190 2:55 -. 177 .037 -.045 -.351 2 (10 149 -.276 094 . Ct4 8 -.678 

190 129 •·. 310 . 075 -. 121 -.719 190 257 -. 183 .042 -.071 -.415 2(1t) 150 -.32(1 .053 -. 148 -.537 

190 130 -.277 . 064 -.123 -.649 2(10 1(11 .127 .077 .408 -. 101 200 151 -.256 .079 -.017 -.664 

19(1 131 -.331 .090 - .139 -.634 200 102 .140 . 070 .422 -.050 200 152 -.288 .063 -. 121 -.573 

190 132 -.377 .083 - .181 -.688 200 103 -.099 . 046 .050 -.346 2Ct0 153 -.302 .079 -.086 -.751 

190 133 -.300 . 077 -.138 -.733 200 104 .110 . (•58 .315 -.059 200 154 -.273 . 048 -. 108 -.471 

19(1 134 -.325 .064 -. 161 -.556 200 105 .093 .062 371 -.055 20(,1 155 - . 191 .028 -. 111 -. 2 ' ' 
190 135 -. 127 .033 .008 -.307 200 10£ . 143 .074 .420 - 034 200 156 -. 182 . 023 -·. 10 7 - 276 

190 136 -.26:5 .060 -.104 -.591 20C• 1(•7 .035 .0,8 288 -.!58 200 1S7 - '174 02' -·. 10 7 - 4 33 

190 137 -.319 .088 -.082 -.698 200 l<Hi; . 111 .061 .342 -. 039 200 201 -.295 . 071 -. 121 -.679 

190 138 -.294 .080 -. 127 -.785 200 109 -.041 . 043 . 120 - . 1 '' 
200 203 -.257 .049 -. 11' -.517 

190 139 -.240 .042 - .118 -.400 2(•0 11 (• . (14£ 048 . 232 -. 133 200 204 - 251 . (163 -. 095 -·. 523 

190 140 -.287 .085 -.079 -.808 200 111 .021 .Q,S . 199 - .lU 200 205 -. 192 .037 -.088 -. 377 

190 141 -.297 .06' -. 142 -.646 200. 112 -. 083 .045 . 137 -.245 200. 206 -. 184 .033 -.094 -.380 

190 142 -.318 . 089 - .045 - 717 200 113 -.08' .032 027 -.242 200 20, -.222 .04t -. 103 -.418 

190 143 -.314 . 078 -.Of,6 -.675 200 114 . C>42 . 066 .250 - 207 200 212 -. 214 .C>38 -·. to a -.371 

19(t 144 -.293 . 072 -.060 -.595 2(•0 115 - (137 . (•!6 . 130 -.25(1 2·0() 213 - . 1 6 c; . 023 -·. 10 4 - .. H·l 

190 145 -.203 .029 -.127 -.303 200 11£ .C>S7 . (•57 263 - 077 201) 226 - 176 '02€· . 10 Ct - 2 5~ 

190 146 -.291 .073 -. 126 - 76(> 200 117 -.078 .034 .056 - 205 2(10 230. -. 169 025 -.(\98 -.253 

190 147 -.253 . 050 -.0.94 -.415 200. 118 -. 161 .055 . 004 -.397 200 232 -.185 . 024 -. 114 -.309 

19Ct 148 -.305 .092 -.063 -.944 2(•0 119 -.2!52 .050 -. 110 -.437 2(10 233 -. 176 .023 -. 119 -.254 

190 149 -·. 254 .086 .076 -.842 2(•0 120 -. 225 .044 - 1 (10 -.402 200 234 -. 184 030 -.082 -.316 



APPEH~IX A -- PRESSURE DATA; HELlOS TENSION STRUCTURE -- WITH WALL 

Wtt TAP CP"EAH CPR"S CP"AX CP"IH WD TAP CPI'IEAH CPR!'!S CPI'IAX CPIUH WD TAP CP!'IEAH CPR!'IS CPI'!AX CPI'IIH 

200 235 -.283 . 077 -.092 -.680 210 142 -. 360 .0,3 -.OCJ7 -. 870 220 113 -. 12 3 .026 -.02~ -.223 

200 236 -. 183 . 025 -.084 -.274 210 143 -.300 .079 -·. 088 -.602 220 114 . 10 7 .061 .304 -.050 

200 239 -·. 183 .034 -.007 -.325 210 !44 -.327 .067 -. 140 -.633 220 1 1 s . 1 1 3 . 061 .21)~ - Q 56 

200 246 -. 173 .024 -.094 -.252 210 145 -. 154 . 025 -.047 -.255 220 116 -.023 . (148 . 142 -. 217 

200 251 -. 171 .026 -.090 -.265 210 14& -.352 .082 -. 162 -.,21 220 117 Q79 . (•48 .247 -.064 

20(1 252 -. 174 . 024 - .1 (17 -.269 210 147 -. 283 .047 -. 14£ -. 452 220 118 .020 . 058 . 209 -. 199 

200 253 -. 159 . 026 -.024 -.258 210 148 -.315 .071 -. 122 .. 6 70 220 11, -.28~ .047' -. 14 4 -.492 
20(1 255 -. 193 . (152 -.028 -.472 210 149 -. 262 .092 .O«H -.727 220 120 - . 157 . 040 -·. 032 -. 374 

200 257 -·. 197 .046 -.091 -.440 210 150 -. 330 .052 -.203 -.529 220 121 -. 103 .056 . 111 -.308 

21(1 101 .118 .065 .383 - . 112 210 151 -. 269 . 085 -.047 -.628 220 122 .082 .063 . 307 -. 111 

210 102 .132 .061 .381 -.017 210 152 -.293 . 068 -. 122 -.637 220 123 . () 1 7 050 . U9 -. 135 

21(1 103 -·. 02 6 .050 . 147 -.284 210 153 -. 30£ . (•71 -. 100 -.£53 220 124 -. 331 . (•64 -·. 1? 5 -.665 

210 10 4 .141 . 061 . 383 -.014 210 154 -. 280 . 043 -. 155 -.445 220 125 . 06-9 . 065 . 303 -. 117 

210 105 .087 .055 .322 -.091 210 155 -. 187 .027 -. 114 -.278 220 126 -.046 .061 . 17 b -.2€.1 

210 106 .120 .062 .406 -.041 210 156 -.179 .025 -.115 -.285 22(1 127 -.127 . 037 .012 -.260 

21(1 107 .089 .060 .307 - . 1 (I (I 210 157 -. 162 .029 -.093 -.349 220 128 -. 169 .043 -·. 032 -.314 

210 108 .103 .05' .300 -.032 210 201 -.312 .085 -. 107 -.707 220 129 -.30:5 .069 -·. 12 1 -.582 
21(1 109 .04' . 051 .231 -.096 210 203 -. 280 .657 - . 1 03 -.521 220 130 -.335 . 070 -. 139 -.£56 

210 110 . 037 .042 .205 -.076 210 204 -.286 .074 -.028 - 815 220 131 -.362 . 069 -. 181 -.649 

210 111 .091 .060 .339 -.075 210 205 -. 182 .040 -. (l78 -.361 22(1 132 - . 310 . (•6 5 -. 12 7 -.627 

210 112 . 007 .048 . 167 -. 148 210 206 - . 175 .034 -.07'8 -.339 22(• 133 -.335 . 068 -·. 15 3 -.639 \.N 

210 113 -. 109 .028 -.007 - .. 219 210 209 -. 232 . 04, -.086 -.461 220 134 -.230 . 04, -.082 -.440 ~ 

210 114 .090 .062 .312 -.080 210 212 -. 224 .040 -. 106 -.381 22Ct 135 . 027 .050 .243 -. 102 ...... 
21(1 115 .049 . 0~7 .282 -.137 210 213 -. 166 .02' -.098 -.272 220 136 -.336 .05' -. 178 -.983 

210 116 .032 .049 .229 -. 107 210 226 -. 162 .025 -.077 -.253 220 137 -.3tH . 080 -.192 -. 7 78 

210 117 .003 .039 . 1 ~0 -.128 210 230 -. 163 .024 -.086 -.252 220 138 -.374 . 0,, - 184 -.676 

210 118 -.074 .060 . 113 -.304 210 232 - . 175 .027 -.095 -. 284 221) 13, -.146 .037 -.053 -.303 

21(1 119 -.278 . 053 -. 131 -.50£ 210 233 - . 175 . 02, -. 108 -.287 220 140 -.352 .070 -. 18 2 -.611 

210 120 -.201 .042 -.08i -.363 210 234 -. 187 . 032 -. 078 -.363 220 141 -.383 .075 -·. 181 -.CJSS 

210 121 -.028 . 054 . 15, -.235 210 235 -. 258 . 067 -.050 -.628 220 142 -.3£7 . (196 -. 068 -.829 

210 122 .018 .065 .231 -.204 210 236 -. 183 .028 -.065 -.291 220 143 -.280 .089 -.034 -.679 

210 123 -.0,9 . 043 .083 -.223 210 239 -. 197 .044 -.029 -.408 220 144 -.3,7 .0,9 -.201 -.651 

210 124 -.332 .0£7 -. t 77 -.642 210 246 -.177 .028 -.093 -.294 220 145 -.OC)8 .029 .028 -. 1 C)O 

210 125 .003 .0,3 . 201 -. 183 210 251 -. 158 .02' -.065 -.2,3 220 146 -.373 .077 -. 175 -.776 

210 126 . 031 .060 . 271 -. 187 210 252 -. 164 . OHi -. 011 -.279 220 147 -.264 .042 -·. 142 -.438 

:210 127 -. 192 .039 -.092 -.378 210 253 -.152 . o37 . 060 -.279 220 149 -. 331 .061 - 158 -.563 

210 128 -·. 241 .049 -. 124 -.480 21(1; 255 -. 198 .(t5C) -.030 -.590 22(1; 149 -.22(1 .(192 .031 -.684 

210 129 -.3,, . 074 -.205 -.b93 210 257 -. 195 . 056 -.090 -.577 22<.~ 150 -.353 . 052 -.235 -. 556 
210 130 -.362 . 072 -. 179 -.702 220 1 C•1 .079 .048 . 339 -. 059 22(• 151 -.206 . Oi8 -·. 037 -.624 

210 131 -.333 .065 -.183 -.62f, 220 102 .105 .054 .312 -.035 220 152 -.275 . Ob9 -.059 -.635 

210 132 -.330 . 070 -. 160 -.586 220 103 .041 .052 .201 -. 128 220 153 -.290 .055 -·. 115 -.538 

21 C• 133 -.310 .¢64 -. 169 -.588 220 104 .135 .059 .337 .004 220 154 -. 291 . (142 -. 187 -.452 

210 134 -.300 .053 -. 177 -.554 220 1(•5 . 101 .042 .322 -.001 220 155 -.158 .023 -.082 -.244 

210 135 -·. 038 .037 . 145 -. 149 220 UH • . l(lQ . (•56 . 29£ -.t:r82 220 156 -. 123 . 026 -·. 053 -.241 

210 13ft -·. 306 .060 -. 152 -.~91 220 107 . 122 .063 3~8 -.026 220 157 - .09' . Q27' -·. 032 -.322 

210 137 -.346 .082 -.167 -.775 220 1 C•8 .074 .Q49 . 2£8 -. 080 220 2«H -.301 .084 -.098 -.668 

210 138 -.338 .069 -.181 -.683 220 10, .144 .054 .333 -.001 220 203 -.288 .061 -. 142 -.535 

210 139 -.237 .041 -. 125 -.408 220 11C• .¢24 • (.'tJ<) .212 -. t 00 220 204 -.26£ .072 -·. t () 3 -.583 

21 C• 140 -.328 .067 -. 130 -.583 220 111 . 137 .062 .341 -.042 220 205 - . 151 .044 -·. 02 7 -.448 

21(t 141 -.355 . 071 -. t 75 -.&94 220 112 . 083 .057 .277 -.056 220 2Ct& -.190 . 049 -.056 -.515 



APPENDIX A -- PRESSURE DATA: HEllOS TENSION STRUCTU~E -- WITH WAll 

wo TAP CPftEAN CPRftS CPftAX CPfttN wo TAP CP"EAN CPRlltS CP"AX CP"IH wo TAP CPftEAK CP"RftS CPftA)( CPft IH 

220 209 -.213 . 054 -.048 -.448 230 134 -. 123 .04' .059 - 292 240 105 . 020 . (•2 7 . 14 2 -. 066 

220 212 -.216 . oss -.054 -.477 230 135 .103 . 065 . 350 -.053 240 106 038 .033 .183 -.049 

220 213 -. 154 .02' -. 0?0 -.254 230 13£ -. 344 . 0,, -. 163 -.725 240 107 . 134 . 059 .390 -. 011 

22(1 22£. -·. 137 .027 -.052 -.24£. 230 137 -. 387 .069 -.2Ct0 -.724 240 108 - . () 2£. 034 . 123 -. 145 

22(l 2J(l -. 119 . 025 -.039 -.214 230 138 -. 395 . C)(5 -. 198 -.669 240 109 . 208 . 061 .426 .049 

220 232 -. 148 .027 -.048 -.28£. 230 139 -. 083 .037 . 032 - 228 240 110 . () l 0 .028 .122 -.075 

220 233 -. 156 .025 -.oso -.281 230 140 -.380 .071 -.2CJ9 -.624 240 111 .128 . 057 . 309 -.0(17 

220 234 -.203 .041 -.043 -.370 230 141 -.381 .068 -. 193 -.887 240 112 . 152 . 055 . 326 .022 

22(1 235 -.264 . 071 -.079 -.746 230 142 -. 368 . 080 - 117 -.744 240 113 - . 134 . 023 -.062 -.232 

220 23£ -·. 172 .028 -.081 -.288 230 143 -.246 . 084 -.022 - 647 240 114 .018 .051 186 -. 180 

220 239 -. 174 . 049 .024 - 375 230 144 -.331 .057 -. 180 -.547 240 115 . 141 .061 . 362 . 005 

220 246 -. 144 .032 . 102 -.25£. 230 145 - . 021 .040 129 -. 133 240 1161 -. 18 0 .05fi -·. 035 -.377 

22(1 251 -. 130 . 027 -.(122 -.278 230 146 -. 370 . 0,5 -. 189 - 657 240 117 .206 . Cs£2 .424 . 052 

220 252 ..;.113 .045 .137 -.256 230 147 -.223 .043 - 114 -.385 240 118 . 116 . 055 .321 -.043 

22(1 253 -. 118 .047 .122 -.290 230 148 -. 34, .0,1 - 1 eo -.578 240 119 -.251 .(144 •.. 13 0 -. 411 

220 255 -.223 . 071 -.036 -.615 230 149 -.164 .068 .053 -.474 240 120 - .054 .036 .070 -. 170 

22(1 257 -. 1,6 .0£4 -.053 -.490 230 150 -. 341 .052 -. 206 -.534 240 121 -.299 .074 -. 127 -.531 

230 101 .051 . 039 .244 -.092 230 1 51 -. 157 .055 . 081 -.453 240 122 . 0 94 .057 . 32 1 -. 113 

230 102 .(170 .043 . 231 -.035 230 152 -. 2G3 .073 -.042 -.692 240 123 . 148 .066 .427 -.005 

23(1 103 .086 .050 .249 -.083 230 153 -.284 . 051 -. 138 -.470 240 124 -.289 .056 -.149 -.501 

23(1 104 .U3 .049 . 294 -.021 230 154 -.277 .043 - 145 -.428 240 125 .074 056 . 312 -.081 \Ill 

230 lOS .058 .035 .209 -.027 230 t55 -. 113 .024 .;;. . 011 -.206 2.40 126 -.236 .061 -.026 -.448 en 

23(1 106 .072 .045 .275 -.037 230 156 -.(197 . 023 -.030 -. 183 240 127 .031 .('48 .194 -. 118 N 

230 107 .146 . 0,0 .342 - . 011 230 157 -.071 .024 -.004 -.254 240 128 . 005 .045 .use -. 133 

23(1 108 .030 .(140 .180 -.102 230 201 -. 258 . 069 -.081 -.641 240 129 -.072 .CJ60 .103 -.307 

230 109 .183 .059 .412 .013 230 203 -.314 .068 -. 140 -.570 240 130 -. 138 . (t7 2 .125 -.381 

230 tt(l .(118 . 034 .154 -.086 230 204 -.204 . 051 -. 076 -.456 240 131 -.383 . 076 -.203 -.?58 

230 111 .141 .059 .388 .003 230 2(15 -.140 . (•49 -.032 -.3E-4 24(1 132 -. 23(• .058 -.004 -.500 

23(1 112 .128 . 053 .327 -.006 230 20' -.183 .053 -.056 -. 531 240 133 -. 321 . 061 -. 170 -. 619 

230 113 -. 139 .023 -.038 -.221 230 209 -. 226 .Oil -.039 -. 512 240 134 - . 021 .046 . 137 -.203 

23(1 114 .073 . 054 .300 -.073 230 212 -.201 .057 -.037 -.451 240 135 . 149 . 067 .370 -.065 

230 115 . 137 .060 .338 -.010 230 213 -.130 .029 -.029 - .24' 240 1 3' -.314 .059 -.168 -. 591 

230 116 -.tOO . .048 .0,0 -.288 230 22£ -.115 .030 -.oos- -.273 240 137 -.349 . 068 -. 195 -.663 

230 117 . 139 .057 .337 -.013 230 230 -.100 .028 -.013 -.219 240 138 -.380 . (181 -.112 -.737 

23(1 118 .(194 .059 . 307 -.089 230 232 -. 124 . C:•JO .007 -.252 240 139 -.014 .038 . 161 - 147 

230 119 -.27'8 . 048 -.151 -.46£. 230 233 -.127 .0:!-0 -.012 -.215 240 140 -.386 .072 -. 162 -.631 

230 120 -·. 109 .(137 . 020 -.2,2 230 234 -.182 . 049 -·. 028 - .3?0 240 141 -.3?7 . 017 -·. 203 -.766 

230 121 -.208 .061 -.027 -.443 230 235 -.296 .o•H -.085 -. 718 240 142 -.338 .073 -.096 -.681 

230 122 .114 . 059 .313 -.046 230 236 -. 141 .035 .017 -.262 240 143 -.203 .076 -.017 -.597 

230 123 .096 . 05, .282 -.057 230 239 -.187 .o:H -.Ct29 -.418 240 144 -.2S'll . 058 -.077 -.501 

230 124 -.323 .061 -.152 -.558 230 246 -. 099 .044 . 112 -.299 240 145 . OS 1 .049 . 271 -.076 

230 125 .097 .Ct62 .335 -.048 230 251 -.114 .032 -.015 -.246 240 146 -.333 . 060 -·. 15 0 -.586 

230 126 -·. 141 .062 .055 -.39? 230 252 -.0,3 .050 . 205 -.229 240 147 -. 159 .03' -. 011 -.302 

230 127 -.049 .041 . 1 t•3 -. 190 230 253 -.093 .0~1 . 157 -.259 24(1 148 - 344 .063 -·. 165 -.627 

230 128 -.085 . 042 .063 -. 231 230 255 - 243 . vi5 .012 -.608 240 149 -. 125 . 058 .. 077 -. 4 34 

230 129 -.202 .0£.8 -.015 -.4£.1 230 257 -.166 . 06-, -.025 -.481 240 150 -.289 .04'1 -.148 -.47() 

230 130 -·. 257 . 0?4 -.051 -.536 240 1 C•1 .(117 . (•30 .157 -.087 24C< 151 -. 10? . (148 . 10 0 -.354 

230 131 -.385 .074 -.185 -.722 240 102 .038 .035 . 1£.8 -.oss 24(1 152 -.20!5 . 05!5 -. 054 -.488 

230 132 -.280 .(15£ -.067 -.503 240 103 .113 .04' .297 -.017 240 153 -.256 .046 -·. 140 -. 462 

230 133 -.344 . OE·l - . 181 -. 621 240 104 . t•77 .043 .236 -.056 240 1!54 -. 242 .03' -. 11 7 -.381 



APPEH~IX A -- PRESSURE DATA: HELlOS TENSION STRUCTURE -- WtfH WALL 

WI) TAP CPIIEAH CPRIIS CPIIAX Cf"IIIN wo TAP C PilE AN CPRI'I S CPIIffX CPII IN· w~ TAP CPIIEAH CPRI'IS CPI'IAX CPIIIH 

240 155 -.0,2 . 028 .064 -.147 250 126 -. 306 . 063 -. 153 -.571 250 252 -.043 . 044 .163 -.242 

240 1-56 -.091 .029 -.006 -.214 250 127 . 094 .055 .307 -.038" 250 253 -.088 . 061 . 13 2 -.43' 

24(1 157 -·. (16 0 .Cl23 .tt13 -.178 25(t 128 . 078 .tl50 264 -.049 25Ct 255 -.261 .076 .003 -.?03 

240 201 -·. 238 .066 -.080 -.545 250 12' . 039 . 059 '230 -. 166 250 257 - '1 '5 .093 -.029 -.1£94 

240 203 -.371 .08' -. 149 -.702 250 130 .004 . 0,1 .263 - 249 260 tc•l -.039 .021 . 051 -. l 70 

24(• 204 -.213 . 055 -.044 -.507 250 131 -. 359 .079 -' 153 -. 841 260 1 ()2 -.053 . 022 . 026 -. 126 

24<• 205 -. 132 .O•H -.001 -.406 250 132 -. 220 .074 -010 -.652 260 103 . 0 71 . 042 .2:53 -.044 

240 206 -·. 160 . 051 -.008 -.462 250 133 -.279 . (•54 -. 135 -.541 260 104 -.Q6Q .Ct33 . Q57 - 1 ~4 

240 209 -.336 . 092 -.117 -.718 250 134 . 064 . 049 . 238 -. 102 260 105 -.059 . 021 .018 -. 146 

240 212 -.248 . 073 -.020 -.578 250 135 . 199 074 .470 .013 26<' 106 -.035 .016 . Q28 -. 090 
24(1 213 -. 113 .030 .014 -.242 250 136 - . 286 . ()53 -. 142 - . s 12 26i) 107 . i) 18 .037 . 181 -. 101 

240 226 -.085 .028 .015 -.189 2!50 137 -. 332 . vi& -. 153 -.7!52 2 (.t) 108 -. 1 so . 03 7 -·. 054 -.284 
24(1 230 •.. 068 . 02i . 031 -. 1 '1 250 138 -. 331 . IHiS -· 141 - 600 260 1 0~ . 14 s . 054 .369 . 0 (•1 

240 232 -.090 .030 .032 -.243 250 13CJI . 063 .¢40 . 199 -. 1)89 260 11(1 - . 0 21 .018 . 1)53 -.081 

240 233 -. 083 .039 .0?4 -.'209 250 140 -.326 .(178 - 124 -.661 260 111 -.017 .038 .145 -. 139 

240 234 -. 18i .05!5 -. 028 -.415 250 141 -. 355 .to66 -. 189 -.627 260 112 .101 . 04, .253 -.041 
24(1 235 -.292 . 089 -.082 -.i9(1 250 142 -. 309 .072 -.093 -.598 260 113 - . 121 .028 -.039 -.294 

240 23i -.111 .040 . 097 -.278 250 143 -. 135 .to62 .049 -.456 260 114 -. 172 . 054 -·. 026 -.3CJIO 

240 239 -.209 .0?2 .001 -.528 250 144 -. 15 (• .047 - 029 -.336 260 115 . (} 16 . 045 . 17 4 -. 139 

24(t 24i -. 095 .037 .027 -.290 2!50 145 . 108 .062 '331 -.038 260 lH -.276 . 060 -·. 12 8 -. 4'4 
240 251 -.079 .028 .033 -.201 250 146 -.297 .054 - 155 -.575 2E.O 117 . 23Eo . 068 .444 .0£7 Vol 

246 252 -.074 .042 .137 -.245 250 147 -.081 .039 . 051 -.271 260 118 . 049 .054 .238 -. 118 en 
240 253 -.090 .(153 .177 -.314 250 148 - 297 .0,1 -. 154 -.557 260 119 -.241 . 058 -.010 -.544 Vol 

240 255 -.280 . 078 -.048 -.610 2!50 149 -. 094 .066 . 144 -.404 2i0 120 -.032 . Ct47 . 097 -.323 

2'4(1 257 -. 192 . 082 -.039 -.617 250 150 -. 204 .041 -.07(1 -.439 260 121 - 342 . 059 -. 177 -.587 

250 101 -.010 . 023 .085 -. 140 250 151 - . (16 3 .c>37 .062 -.295 260 122 -.061 . 055 . 1.16 -.270 

250 102 -.004 .028 . 1 01 -.108 250 152 -.153 .038 - 04(1 -.355 260 123 . 152 . 059 .362 -.002 

250 103 .10i .045 . 27& -.017 2!50 153 -. 212 .039 -. 103 -.356 2£.0 124 - '2 7 ~· .063 -. 1 OCJ -.618 

250 104 .017 .033 . 139 -.098 250 154 -.184 . C:•36 -. 078 -.37' 2i0 125 -. 130 . 062 .054 -.357 

256 105 -.020 .021 .061 -.127 250 155 -.003 .0:?4 . 128 -. 135 260 126 -.310 . 060 -. 151 -.551 

250 106 .003 .023 .110 -.072 250 156 -.Oi3 .027 .027 -. 185 260 127 . 135 . 06(1 .368 -.046 

250 107 .089 .049 .332 -.04i 250 157 -. 041 .026 . 046 -. 127 260 128 .126 . 054 .323 -.039 

250 108 -.085 .P32 .047 -.227 250 201 -.182 . 060 -.010 -.595 260 129 .113 . 058 .326 -.046 

25(t 109 .188 . 05i .382 . 013 250 203 -.263 .073 -.090 -.604 260 130 . 115 . 064 . 369 -. 127 

250 11(1 .001 .022 . 102 -.074 250 204 -.203 . 085 03'J -.593 260 131 - 339 . 067 -. 177 -.717 

2!50 111 .059 .046 .232 -.096 250 205 -. 117 . 046 .013 -. 378 26(• 132 -.215 . 080 . 025 -.£59 

25(1 112 .151 .050 .340 .017 250 206 -. 099 . C:·J~ 005 -.365 260 133 -.245 . 050 -. 135 -. 493 

250 113 -.11i . 024 -.034 -.23' 250 209 -.271 .083 -. 072 -.750 260 134 .115 .052 . 289 -.022 

250 114 -.077 . 052 .08i -.312 250 212 -.249 079 -.054 - 623 260 135 .222 .081 .548 . 035 

250 115 .088 .050 .283 -.07i 250 213 -. oeo .048 . 139 -.258 260 136 -.287 .059 -. 135 -.591 

250 116 -.242 .059 -.107 -.465 250 226 -.081 .031 . 034 -.242 260 137 -.335 .(185 -. 1t 1 -.854 

25(t 117 .226 . 072 .475 .024 250 230 -.063 . 027 .055 -.207 260 138 -.249 . 066 -.046 -.465 

25(1 118 . 111 . 056 .316 -.038 250 23:2 -. (•44 . 1)36 . 106 -. 178 26() 139 . 11 6 .050 . 289 -.016 

250 119 -.238 . 048 -.1 0!5 -.452 2!50 233 -. 090 .036 1 ~1 - 20!5 260 14-C< -.236 .065 -.070 -.591 

250 120 -·. 012 .032 . 104 - . 118 2S(I 234 -. 193 .v53 -· 027 -.407 260 141 -. 340 . C•64 -. 174 -.623 

250 121 -.3E.4 . 065 -.209 -.567 25(< 235 -. 22' .080 -. (• 14 - 602 260 142 -.304 . 093 -.031 -. 78S 

250 122 .033 .056 .232 -. 143 250 236 -. 099 . 036 077 -.239 260 143 -. 124 . 069 .100 -.452 

25(1 123 .172 .064 .393 -.010 250 239 -.207 .068 - 025 -.546 260 144 -.055 . 047 . 125 -.234 

25(1 124 •.. 29' . 057 -.088 -.544 25() 246 -.076 . (•41 . 084 -.237 260 145 . 155 . 06 7 .385 . !) 1 s 
250 125 -·. 011 .060 .215 - .227 250 251 -. 050 . (•28 Q7'7 -. 160 26(• 146 -. 2 7 t• .0!51 -·. 14 Q -.483 



APPENDIX A -- PRESSURE DATA: HELICS TENSION STRUCTURE -- WITH WALL 

Wta TAP CPMEAH CPRMS CPMAX CP"IH Wtc TAP C P"EAN CPRf'IS CP"AX CPMIH WD TAP CP"EAH CPR"S CP"AX CP"lH 

260 147 -.008 .042 . t 31 - .158 270 118 -. 043 .049 . 145 -.238 270 232 -.002 .027 . 111 -. 138 

260 14S -.247 .054 -.120 -.409 270 119 -. 272 .08' . Ot7 -.724 270 233 :...015 .030 . 120 -. 12' 

260 149 -.072 .063 . 163 -.424 270 120 - . 08 4 .072 . 141 -.430 270 234 -.077 . 045 .062 -.321 

2&0 150 -. 121 .037 .028 -.271 270 1? 1 -. 328 . 0,2 -. 161 -.58' 270 235 -.22Z .107 -.007 -.7£0 
~ .... 

250 151 -.052 .031 .086 - 230 270 122 -. 187 .<HO 008 -.432 270 236 -.027 . (12' .(174 -. 145 

2,0 152 -.132 .030 -.045 -.265 270 123 . 111 .058 . 333 -.034 270 239 -. 190 . 072 .017 -.497 

260 153 -.166 . 036 -.071 -.292 270 124 -.282 .082 - 085 -.956 270 246 -.003 . (134 . 156 -. 123 

260 154 -·. 120 .033 .022 -.245 270 125 -.259 .070 -.058 -.556 270 2~H -.019 .02£ .165 -.150 

260 155 .049 .039 . 18i -.047 270 12£. -. 321 .070 -. 145 -.652 270 252 -.007 .034 . 148 -. 316 

2,(1 156 -.024 .024 .064 -.122 270 127 .146 .063 .404 -.013 270 253 -. 039 .046 . 106 -. 3 34 

260 157 -·. 009 .027 .096 -.toe 270 128 . 141 . 057 .358 -.flO? 2 7(• 255 - . 221 . (•7 4 008 -.592 

26(1 2t~ 1 -. 173 . 061 -.029 -.497 270 129 .137 . Ob 1 .353 -.020 270 257 - . 175 . l!J 6 -.004 -.?43 

26Cr 203 -·. 1 ' ' .067 -.050 -.!533 270 13 (t .176 .074 .4U -. 006 280 101 -. 249 . 057 -·. 07 5 -.490 

260 204 -. 104 . 070 .087 -.474 270 131 -. 311 . 0,(1 -. 162 -.,27 280 102 -. 1 f,2 . 025 -.083 -.271 

26(1 205 -.062 .050 .084 -.305 270 132 -.214 .072 -.005 -.539 28(• 1 OJ -.043 .Ct53 .118 -. 3E·l 

26(1 2(;£ -.0,0 . 034 . 059 -.251 270 133 -. 245 .045 -. 112 -.414 280 104 -.186 .036 -. 088 -.307 

26(1 209 -·. 25£ .087 -.023 -. 761 270 134 . 130 .053 .308 -.017 280 105 -. 107 .025 -. 011 -.228 

2,0 212 -.184 . (1£9 -.012 -.573 270 135 . 231 .079 .518 . 0·40 290 1 Ob -.059 .017 . 003 -. 140 

260 213 -·. 033 .039 . 136 -. 166 270 136 -.302 . 060 -. 153 -.547 280 107 -.098 . 03(• -.016 -.246 

260 22:6 -.058 .030 . 032 -. 198 270 137 -. 320 .076 - 093 -.779 28(1 1 oa - . 2 41 . 04 3 -·. 11 2 -. 411 

260 230 -.046 .025 .032 -.168 270 138 -.128 .Cti4 . 046 -. 374 28C• 109 . 014 .037 . 157 -. 123 
Vol 

260 232 -.027 . (130 .086 -. 187 270 139 .1'4 . 058 . 352 -.004 280 110 -.054 .(132 . 069 -.271 en 
26Ct 233 -.055 .033 . 160 -.185 270 140 -. 127 . (•54 .015 -. 372 281) 111 -. 184 . 0311 -·. 075 -.335 J::" 

260 234 -. 140 . 050 .017 -.366 27(1 141 -.362 . 0,3 -.205 -.,20 280 112 -.044 . 038 .072 -. 190 

260 235 -.210 . 088 -.038 -.837 270 142 -. 267 . 082 -.008 -.971 280 113 -.188 .072 -.009 -.705 

26(1 236 -.070 . 031 .081 -.204 270 143 -. 101 . Obi' .095 - .472 290 114 -.352 .06' -.1.70 -.584 

260 239 -. U4 . 064 -.030 -.597 270 144 .021J . 045 . 176 -.134 280 115 - . t e 1 . (150 -.041 -.370 

26(1 .24£ -.043 .(134) . 121 -.2(16 270 145 . 179 .073 . 431 .015 290 l1b -.313 . 062 -. 146 -.588 

260 251 -.03£ .025 .1 05 -.176 270 14ft -.289 .051 -. 1 {,1 -.4£.i 280 117 . 156 . 062 . 381 -.036 

2iO 252 -.022 . 038 .158 -. 187 270 147 . o:58 .051 . 248 -. 1 OS 280 118 -.148 . 054 .039 -.378 

260 2~3 -.Oii . 052 . t 29 -.278 270 148 -.172 .047 -.058 -.387 280 119 -.314 .100 .015 -.881 

260 255 -.242 .069 .010 -.558 270 149 -.044 .(139 . 089 -.316 290 120 -.11£ . 072 . 099 -.525 

260 257 -.210 .0,7 -.023 -.773 270 150 -. 044 .038 . 078 - .1 66 280 121 -.371 . 0£8 -.209 -.640 

27(1 101 -. 109 .• 5, -.020 -.388 270 151 -. 0£8 . 042 .042 -.279 280 122 -.306 . 074 -. 101 -.572 

270 102 -. 105 .025 -.025 -.207 270 152 -.117 .029 -.032 -.247 280 123 .047 .048 .217 -. 112 

27(1 103 .032 . 036 . 211 -. 142 2'70 153 -.116 . (•32 - 027 -. 235 28(1 124 -.319 .095 -. 111 -. 768 

270 104 -·. 128 . 032 -.040 -.294 270 154 -.Ct56 .033 .OE-4 -. 182 280 125 - . 3 71 . 075 -. 179 -.736 

27(1 105 -. 083 . 022 -.021 -. 1 78 270 155 .103 .047 . 273 -.017 280 126 -.334 ,(172 -. 148 -.659 

270 106 -.054 .015 .008 -.108 270 156 .012 . 023 .086 -.059 280 127 . 14Ct . 065 .394 -.Oli 

27(1 107 -.039 .027 .049 -.15(1 270 157 .016 .029 . 127 -.076 280 128 . 132 . 058 .358 -.007 

270 108 -. 193 .039 -.092 - 373 270 2C:• 1 -. 117 .082 Q7CJ -. 414 280 129 . 123 .062 . 362 -.053 

270 109 . 083 .043 .250 -.025 270 203 -.147 .(170 -.004 -.471 280 130 . 182 .075 .444 -.016 

270 11 Q -.038 .021 .027 -. 218 270 204 -.Ct19 . 043 . 147 -.3£8 280 131 -.362 . C•7CJ -. 183 -.778 

27(1 111 -·. 104 . 034 .015 -.234 270 205 .009 .029 . 128 -. 183 290 132 -.239 . 093 . 053 -. '79 

27(• 112 .038 . 039 .1" -.093 270 20€- -.012 . C•2£ . 126 -. 1 9C• 280 133 - .278 .055 -. 144 -. 588 

270 113 -. 146 .049 -.019 -.375 270 2C•9 -.217 . 089 .013 -.627 280 134 .115 .0,1 . 280 -. 005 

27(• 114 -·. 274 .0,0 -.127 -.474 270 212 -. 131 .058 .025 -.40' 280 135 .214 .075 .455 .027 

27(• 115 -.079 .042 .063 -.224 270 213 .(104 . 029 . 134 -. 107 280 136 -.340 . 059 -. 161 -. 5 71 

270 11i -·. 290 . Cti 1 - .127 -.53' 270 226 -.(126 . C•2i .083 -. 140 280 137 - 319 . Oi' -. 108 -.t.78 

27(1 11 7 .209 . 070 .454 . 047 270 230 -.(118 . 020 048 -.108 280 138 -.022 . 0£(1 . 178 -.299 



RPPEN~lX A --PRESSURE DATA; HELlOS TENSION STRUCTURE -- WITH WALL 

WD TAP CPMEAN CPRMS CPMI\X CPMIN WD TAP CPMEAN ,CPRMS CP"AX CPMIH WD HaP CPMEAH CPR!tS CP"AX CP!UH 

280 139 .178 .063 .37' . 023 290 llQ -.Q7Q .Q48 . 1 (16 -.385 290 204 .079 . 040 .285 -. 076 

280 140 -.035 .o:u .117 -.202 290 1 1 1 -. 247 . 043 -. 134 -.397 290 205 . 073 . 032 .245 -.073 
28(1 141 -.380 .066 -.20' -.633 290 112 -. 141 .037 -.003 -.288 290 206 . 055 . 02€· .167 -. 032 
280 142 -.215 .052 -.055 -.460 290 113 -. 206 .0!0 .059 -.632 290 209 -.039 .075 . 146 -.383 

280 143 -.048 .0•1-0 .083 -.280 290 114 -.395 .072 -.218 -.606 290 212 -.002 . 05' . 14 7 -. 292 

280 144 .096 .053 .311 -.069 290 115 -. 261 .Ct56 -. 112 -.449 290 213 .081 .032 .222 . (1(15 

280 145 .180 . 075 .467 . 013 290 116 -.344 .Ct71 -. 139 -.578 290 226 026 .Q33 . 209 -. 096 

280 146 -.281 . 054 -.153 -.483 290 117 . 097 . 053 . 334 -.040 290 230 . 031 . 026 . 139 -.089 

280 147 .105 .055 .302 -.oss 290 118 -. 255 .054 -. 096 -.509 290 232 .068 .033 .202 -.044 
28(1 148 -. 103 .043 .020 -.363 290 119 -. 327 .089 -.053 -.853 290 233 . 063 .039 .243 -.045 

280 149 -.021 .027 .099 -.129 290 12(1 -. 146 .(178 .(157 -.567 290 234 . 022 . 037 . 148 -. 142 
28(1 15(1 .016 .042 . 177 - .1 01 290 121 -.438 .076 -.2(17 -.718 290 235 -. 123 . 095 . 084 -. 680 

280 151 -.087 .048 .030 - .342 290 122 - . 417 . 0,7 -. 184 -.770 290 236 .043 .031 . 17 ~ -.0£.6 

280 152 -.108 .023 -.040 -.208 290 123 - . 03 0 . 043 . 1£1 -. 188 290 239 -.089 . 062 .115 -. 334 

280 153 -.071 .029 .030 -.202 290 124 -.362 .073 -. 144 -.761 290 246 .061 .038 .229 -. 118 

28(1 154 -.004 .038 .145 -. 137 290 125 -.510 . 0!3 -.278 -.822 290 251 . 022 . 030 . 191 -. 104 

280 155 .129 .052 .287 -.002 290 126 -. 370 .086 -. 140 -.824 290 252 .031 .(130 .150 -. 137 
280 15, .048 .029 .1 52 -.028 290 127 .108 .05£ .303 -. 094 290 253 .028 .039 .195 -. 168 

280 157 .043 . 032 . 162 -.099 290 128 .093 .050 .267 -. 07(1 291) 255 -. 134 .08!.5 .072 -.524 
28(1 201 -.(114 .025 .077 -.254 290 129 .058 .057 . 268 -.177 290 257 -.060 .041 . 022 -.348 

280 203 -.060 .053 .072 -.350 290 130 .132 .068 .366 -. 170 30Q 101 -.264 .078 -. 105 -.638 \.N 

280 204 .02S .042 . 190 -.195 290 131 -.417 .097 -. 172 -.928 300 102 -.219 .03(1 -. 135 -.343 en 

280 205 .042 .031 .201 -.078 290 1J2 -.218 . (185 . 1 (13 -.571 300 103 -.342 .107 -. 065 -.792 V1 

280 206 . 025 . 02S .136 -.079 290 133 -.32£ .075 -. 152 -.778 300 104 -. 281 . 047 -. 15C) -. 435 

280 209 -.131 . 082 .068 -.542 290 134 .(145 .047 .213 - .1 OS 300 105 -. 152 . 039 -.026 -.333 

280 212 -.060 .056 .116 -.291 290 135 .155 .063 .383 -.014 300 10£ -.0£9 .033 .033 -.27£ 

28(1 213 .042 . 029 .220 -.071 290 136 -. 349 . (1(,7 -. 170 -.644 300 107 -.219 . 041;t -. 114 -.337 

280 226 -.002 .027 .106 -.089 290 137 -. 338 . 069 -. 143 -.656 300 1 (18 - 291 .0,4 -.134 -.550 

280 23(1 .oos .022 .091 -.078 290 138 . (16 1 .0£0 .300 -. 127 300 109 -.177 . 037 -.048 -.300 

280 232 .031 . 030 .180 -.140 290 139 .1£2 . 062 .358 .023 3(10 110 -.095 . 055 .129 -. 416 

280 233 .023 .033 .146 -.083 290 140 .046 .053 .207 -.097 3(10 111 -.318 .05£ -.193 -.531 

280 234 -.028 .042 . t 11 -.231 290 141 -.385 .077 -. 195 -.655 3~0 112 -.244 . 045 -.129 .... 402 

280 235 -.211 . 107 .029 -.61!5 290 142 -.222 .048 -.092 -.415 300 ttl -.222 .094 .000 -.729 

280 236 .008 .028 .128 -.125 290 143 -.040 .032 .078 -.159 300 114 -.445 . 082 -.254 -. 811 

280 239 -. 134 .063 .075 -.442 290 144 .126 .05£ .314 -.025 3(10 115 - 356 .(173 -. l84 -.6Z9 
280 246 . 028 . 031 .225 -.084 290 145 .169 .075 . 499 -.0,0 300 11£ -.41(1 .0C)1 -. 147 -.913 

280 251 .003 . 028 . 127 -.117 290 146 -.238 .Q51 -.110 -.4(16 300 111 .003 .041 . 206 -.232 

280 252 .016 .033 .170 -.150 290 147 .134 .058 . 311 -.038 300 119 -.388 .077 -. 170 -.692 

280 253 -.004 .043 .158 -.558 290 148 -.(122 .042 .114 -.165 300 119 -.383 .092 -.095 -.842 

280 25S -.183 . 083 .069 -.700 290 149 -.012 .031 . 090 -.132 300 120 -.190 . 093 .027 -.618 

280 257 -.110 .084 .010 -.675 290 15(1 .072 .(147 .2£3 -.035 3(10 121 -.474 .(196 -.206 -. 9·02 

290 101 -.288 . 068 -.130 -.571 290 151 -.053 .057 .117 -.312 300 122 -.516 . 101 -.252 -.894 

2~(1 102 -·. 198 .Ct29 -.097 -.315 290 152 -.(177 . 021 -.0(15 -. 170 300 123 -. 123 .(139 -.007 -. 275 
290 103 -. 177 .o·n .012 -.603 290 153 -.¢06 .029 .112 -.092 300 124 - 400 .082 -. 170 -.719 

290 104 -.236 .038 -.115 -.365 290 154 .05(1 .(145 .232 -.053 300. 125 -.560 .103 -.292 -.923 

290 105 -. 129 .029 -.038 -.292 290 155 .147 .056 . 33£ .003 300 126 -.441 . 107 - . 1' 4 - 1 . 1 75 

290 106 -.056 .Ct22 .043 -.321 290 156 .(177 .(137 .221 -.031 300 127 . 033 .048 .208 -.099 

29(1 107 -. 163 .033 -.0,8 -.2W3 2~ 157 ·*2 .O.i4 . 190 -.060 300 128 .007 .043 .190 -. 131 

29(1 108 -.268 .055 -.119 -.50¢ 290 2(11 .(108 . (123 . 143 -.096 3(10 129 -.057 .(155 .159 -. 2f·7 

290 109 -.081 .037 .070 -.229 290 203 . 031 .042 .210 -.214 300 130 . 017 . 07 7 .294 -.283 



APPENCI~ A -- PRESSURE DATA: HELlOS TENSION STRUCTURE -- WITH WAlL 

we. TAP CPMEAH CPRMS CPMAX CPM I H WI> TAP CPMEAN CPRfliS CPMAX CPMlH WD TAP CPMEAH CPRMS CPMAX CPI1IH 

300 131 -.469 . 109 - . 1 78 -·1 . 0 4 8 310 102 -.227 .034 -. 129 -.376 310 152 . 011 . 040 . 1b8 -. 170 

30Q 132 -.229 .065 -.022 -.460 310 !03 -. 382 .114 -. f.\21 -.912 310 153 . 11 4 . 047 .297 -. <.\09 

30(1 133 -.374 .088 -. 181) -.865 310 104 -.2,, .052 - 146 -.507 310 154 . 115 . 0,0 359 -.028 

30(• 134 -.035 042 .09' - . 211 310 tc•S - 1 b 3 . <•SS . C•1b --4 78 31(1 155 . 14 s .059 . 34C• -. C•'02 

300 135 . 122 .052 . 302 -.029 310 10€- -. 0,5 .038 .025 - 310 310 156 . 11 7 .OS4 .327 -. 0 38 

300 13£ -.279 . 0?0 -.042 -.,0£ 310 1 (,'t? -.24(1 . (•40 -. 111 -.389 310 157 . 0£8 . 036 .215 -.018 

300 137 -.398 . 071 -.20i -.713 310 1(•8 -. 282 . 063 -.094 -.533 31¢ 2 (t 1 . ¢27 . 031 .180 -.073 

300 138 .114 .0£0 .351 -.0,1 310 109 -. 222 .Q40 -.07' -. 379 310 203 . 125 .048 .332 -. C•16 

300 139 .118 . 062 .328 -.073 310 11C• - . 121 .056 . 062 -.374 310 204 . 118 .039 292 .0¢7 

300 140 . 101 .058 .31£ -.0,5 310 1 11 -. 351) . 0,1 -.227 -.589 31() 205 . 109 .~35 2,, .ou 
300 141 -.333 . 07~ - . 1 1 s -.639 310 112 - . 315 .CtS2 -. 194 -.507 31C• 206 . 087 .030 . 202 .008 

300 142 -·. 20-:i .04G -. 121 -.42£ 310 113 -. 246 .085 -. 038 __ ,,8 310 209 .094 039 248 -.081 

300 143 -.082 .037 .047 -.216 310 114 -.489 .OCJ£ -.253 -. 840 310 212 . () 98 .037 249 -. 11 (j 

30(& 144 .124 .057 .313 -.029 310 115 -.417 .eae4 -.232 -.108 310 213 - 11 ~ . 034 . 233 .017 

300 145 .115 .060 .313 -.058 310 11£. -.454 . 111 -. 153 -.951) 31(.' 226 . 105 . 060 .346 -. 130 

300 146 -·. 170 .044 -.020 -.347 310 11 7 -. 063 . 033 .05' 
- 1 ' ' 

310 230 088 . 038 .238 -.019 

300 147 .133 . 060 . 361 - .tH 1 310 118 - 467 lCH -.222 -.SOl 31C• 232 100 .037 253 -. C•32 

300 148 .042 .047 .200 -. 124 310 119 -. 41C• .120 -. 101 -. 975 31(• 233 . 1 50 . 063 .451 .012 

300 14' -·. 022 . 032 .0,7 - . 121 310 120 -. 23b . 096 .010 -. 649 310 234 . 11, .040 .278 -.005 

300 150 . 111 .053 .290 -.015 310 121 -.530 .118 -. 2 20 - 1 . 128 310 235 -.046 .07£. . 13 8 -.537 

300 151 -.006 . 070 .175 -.330 3H• 122 -.578 .114 -.304 -1.051 31(• 236 . 1 0' .038 .268 .013 \.H 

300 152 -.040 . 027 .088 -. 145 310 123 -. 198 .045 -.049 -.364 310 239 -.025 . 074 .172 -.468 en 

300 153 . 054 . 039 .222 -.05i 310 124 -. 4'i4 .107 - . 1 97 - 1 . 0 7£ 31 C• 246 . 132 . 042 .275 .03Q en 

300 154 . 1() 1 .053 .318 -.028 310 125 -.£26 . 121 - . 3 1 a - 1 . o '5 310 251 . 055 . 041 . 1'' -. 196 

300 155 .154 .055 .345 -.017 310 126 -.524 . 141 -.237 -1.346 310 252 . 053 .037 .201) -. 135 

300 1~£ .076 .043 .251 -. 173 310 127 -. 024 . (•39 . 137 -. 183 310 253 .002 . 068 . 15' -. 469 

300 157 .Oil . 037 - 191 -.046 310 128 -.Oil . (•38 .081) - 230 310 255 -.025 .0£0 . 0,8 -.471 

300 201 .017 . 027 . 171 -.096 310 129 -. 177 . "'2 . 001 -.431) 31(• 257 -.050 . 041 .062 -·. 232 

300 203 . 091 .o:n .253 -.050 310 130 -.120 .077 . 139 -.469 32('• 101 -.146 . 043 -.042 -.400 

300 204 . 095 . 037 .288 -.0,3 310 1 31 -.50' . 0,7 - 222 -. 916 32() 102 -. 213 . 036 -.074 -.338 

300 205 .085 .030 .20i .007 310 132 -. 305 .072 -.040 -.547 320 103 -.332 . 0,5 -. 13 4 -.762 

300 206 .078 .027 . 178 -.007 310 133 -.422 .109 -.200 -1.023 320 104 -.281 .053 •.. 087 -.512 

300 209 .035 .053 . 187 -.271 310 134 -.133 .044 . 005 -.332 320 10!5 - . 1 '1 .078 .014 -.iSO 

300 212 .052 .045 .210 -.128 310 135 . 088 .042 .256 -.01)4 320 1 0' -.122 . 047 .060 -.380 

300 213 .102 .032 . 234 . 017 310 136 -. 180 . 065 . 003 -.435 320 107 -.258 .041 -. 140 -.418 

300 22£ .(&4' . 050 . 345 -. 108 310 137· -.4,3 .084 -.243 -.775 320 lOS -.289 . 080 -.041 -.613 

300 230 .052 . 032 .218 -.048 310 138 . 114 . 064 .337 - Q'O JZC• 109 -.259 .042 -. 11 2 -. 4 58 

300 232 .09£ .032 .250 -.012 310 139 .076 .055 . 275 -. 103 32C• 110 - . 151 . 0,8 .029 -.538 

300 233 .to' .048 .386 -.004 310 140 .11£ .057 .345 -. 036 320 111 -.362 . 056 -.214 -. ,£.4) 

300 234 .OS8 .037 .252 -.084 310 141 -.23£ .065 - 0£1 -. 459 320 112 -.354 .05£ -.193 -.519 

300 235 -.085 .08i . 136 -.569 310 142 -. 300 .050 -. 125 - .479 320 113 -.276 .091 -.0313 -. 707 

300 23, .078 .035 .225 -.012 310 143 -. 148 . 040 -.007 -.327 320 114 -.484 . 091 -.252 -.843 

3 0(• 23c.i' -.053 .Of.4 . 144 -.391 310 144 . 10, .0!!51 . 2f.9 -.048 320 11~ -. 424 .076 -.241 -. 711 

JOO 24£ - 1 Ca6 .041 . 260 -.069 310 145 . 072 . (•55 246 -. 081 320 116 -. 455 . 120 -·. 12 4 -.970 

300 251 .041 -035 . 172 -.145 310 14€. -. 089 . (•42 .055 -.255 320 117 - . 12 (• .Ct2S -.02lJ -. 3€·3 

300 252 . 040 . 030 . 169 -. 121 310 147 . 117 . (•56 324 -.020 32f.'t 118 -.514 . 108 -.274 -.861 

300 253 .032 .038 . 13£ -.233 310 148 . OlJ4 . 051 . 303 -.070 320 119 -.447 .151 ··.067 -1.1C•<1 

30(1 255 -. 102 .088 _(179 -.447 310 14') -. 039 . (•36 .118 -. 158 320 t 20 -.318 .103 -.062 -. 78'1 

3 ()(• 257 -.057 . 034 . 036 - 206 310 15 (• . 103 .056 . 311 -.025 32(• 121 -.5C)8 . 142 -. 26 9 - 1 . 2 04 

31(1 1C<1 -.204 .0£0 -. 05~ -. 512 310 151 .015 .0!2 .273 -.340 32t.:• 122 -.572 . 126 -.284 -1.0¢5 



APPENDIX A --PRESSURE DATA~ HELlOS TENSION STRUCTURE -- W!TH WALL 

Wta TAP CPMEAH CPRMS CPMAX CPMIH wo TAP CPI1EAH CPRMS CPMAX CP"lH wt• TAP CPMEAN CPRJIIS CPJIIAX CPJIIIH 

320 123 -.266 .053 -.129 -.448 320 239 . 043 . 051 . 168 -.338 330 144 -.040 . 045 .0,8 -. 1 71 
32(1 124 -.534 . 134 -.155 -1.198 320 246 . 131 . 044 . 294 -.034 330 145 -.027 .038 . 123 -. 188 

320 125 -.660 .121 -.380 -1.083 320 251 .060 .060 .241 -.304 330 14i . 0 4 C• . 05(1 .209 -. 140 
320 126 -.584 . 156 - .27' -1.604 320 252 .0,1 .043 .206 -.171 330 147 . 038 .045 . us -. 110 

320 127 -.083 .035 . 072 -.224 320 253 -. 032 .078 .161 -.485 330 148 . 11' . 060 .335 -.038 
32(1 128 -.134 .040 .026 -.29(1 320 255 .016 .OZ1 . 135 - .1 64 330 149 -.085 .039 . 082 -.215 
32(• 129 -.306 . 075 -.097 -.554 320 257 - . 03:.; .041 . 092 -.414 33(• 150 . 042 .051 . 206 -. 108 
32(1 13(1 -.290 .083 -.023 -.623 330 101 -. 124 .032 -.030 -. 496 330 151 . 06(1 . 115 . 358 -.536 
32(1 131 -.575 . 1 (16 -.266 -.924 330 102 -. 193 . 041 -. 072 -.415 330 152 . 10£. .070 .356 -. 2€·0 
32(1 132 -.431 . (185 - .186 -.735 330 103 -.295 .072 -. 123 -.747 330 153 . 190 .(172 . 457 .010 

320 133 -.462 . 102 -.212 -.901 330 104 -.260 .061 -.067 -.767 330 154 .101 . 06 4 . 32 2 -.068 
32(1 134 -.236 .o5• -.072 -.472 330 tc•S -. 224 .095 .034 -.728 330 155 . 085 . 040 .226 -.035 

320 135 .050 . 039 . 184 - . 141 330 10€- -. 143 . 060 . 038 -.44i 330 156 . 11 7 . 064 .374 -. 1 11 
320 13, -.(168 . 0~8 . 132 -.295 330 107 -. 268 . 043 -. 142 -.445 330 157 . 06!1 .032 . 1 a 9 -.041 

320 137 -.523 .091 -.294 -.861 330 108 -.297 .106 -.038 -. 800 330 201 . 036 .034 .166 -. 126 
32(1 138 .07' .062 .270 -. 127 330 109 -. 279 .046 -. 108 -.481 33C• 203 . 087 .058 .277 -. OCJO 

320 13, .Ql7 .045 .224 -.080 330 110 - . 187 .0,3 . 043 -.746 330 20 .. . 14 4 . o4 e .332 .027 
32(1 14(1 .099 . 0£2 .342 -.0£4 330 111 -. 368 .062 -.213 -.573 330 205 . 134 . 041 .2"J1 .014 

320 141 -. 147 . 056 .048 -.329 330 112 -. 364 . 067 -.208 -.563 330 206 . 1 13 .04' .334 -.007 
32(1 142 -.355 .058 -.180 -.538 330 113 -.310 . 111 -.021 -.807 330 2C•' . 108 .042 .276 -.014 

320 143 -.217 .044 -.090 -.348 330 11 4 -. 4,5 . 104 -.231) -.1)36 330 212 . 13 7 .04' .317 .015 \.H 

32(1 144 .037 . 0•49 .196 -. 131 330 115 -.436 .084 -.256 -. 714 330 213 . 1 &9 .051 .417 . 022 en 
320 145 . 028 .048 .189 -.131 330 116 -.486 .148 - . 1 20 - 1 . 2 52 33C• 226 . 148 . 062 . 384 -.040 ........ 

32(1 146 -.016 .045 .172 -.151 330 11? -.153 .027 -.057 -.279 330 230 . 11' . 041 . 286 -.014 

320 147 .091 .0!53 .319 -.042 330 118 -. 544 . 1 t' 1 -.2,, -. 925 330 232 . 122 . 048 .376 -.07' 
320 148 . 121 .Ct!$8 . 330 -.014 330 119 -.466 . 147 -.(167 -1.082 330 233 . 19 8 . 078 . :598 . 036 
32(t 14, -.063 .03' .117 -. 180 330 12(• -.416 . 111 -. 094 -.811 33(• 234 . 15 4 .042 . 2,, .025 

32(1 15(1 . (188 .Ct51 .285 -.045 330 121 -.£07 .143 - 269 -1.286 330 235 . 022 . (158 .143 -·. 290 
32(t 151 .041 .101 .306 -.351 330 122 -.574 .113 -.304 -1.014 330 236 . 143 . 04, .32' -.010 

320 152 .068 . 056 .301 -.20£ 330 123 -.291 .053 -. 1:58 -.502 330 239 . 078 .033 . 1' 5 -.096 

320 153 .169 . 060 .421 -.036 330 124 -. ~40 .147 -.210 -1.315 330 246 . 11 0 .038 .267 -.067 
320 154 .125 .0£0 .3,2 -.041 330 125 -.£53 .122 -. 3 64 - 1 . 151 33C• 251 . 057 . 080 .23£ -.393 

320 155 .118 .049 .274 -.022 330 126 -. ~79 .151 -.26' -1.484 330 252 .066 .057 . 257 -.220 
32(1 156 .129 .062 .397 - .179 330 127 -.153 .035 -. 011 -.290 330 253 -.000 .075 .200 -.369 
32(t 157 .078 .035 .216 -.063 330 128 -. 21' .046 -.084 -.400 330 255 . 036 .032 . 131 -. 1 11 
320 201 .035 . 031 . 157 -.083 330 129 -.441 .090 - 202 -.7!56 330 257 - . 017 .037 .088 -. 186 

320 203 .119 .054 .300 -.047 330 130 -.437 .104 -. 173 -.796 340 101 -. 139 . 045 . 005 -.495 
32(1 204 .139 .048 . 334 .025 330 131 -. 584 .110 -. 313 - 1 . C• 35 340 102 -.213 . 068 -.037 -. '19 
320 205 .124 . 038 .255 . o·1 9 330 132 -. 520 . tc• 1 -.243 -.887 34Ct 103 - 340 .116 -. 1 Ui -.960 
32(1 20£ .(195 .035 .289 -.002 330 133 -.464 . 111 - 205 -1.049 34t1 104 -.2?9 . 088 -.064 -.826 

320 209 .110 . 038 .293 -.031 330 134 -. 324 . 06£ -. 148 -.609 340 105 -.256 .Ct91 -.Ott -.658 
32(1 212 .127 .043 .324 .025 330 135 .005 .052 . 165 -.229 340 106 -. 173 .077 . 008 -.569 

320 213 .144 .042 .319 . 036 330 136 .022 . c;•64 .211 -.248 340 107 -.256 .0~2 -. 137 -.502 
320 226 .140 .C<62 . 386 -.050 330 137 -.537 .096 - 304 -.932 340 1 oS -.343 . 13 6 -.005 -1.128 

320 230 .112 .043 .267 . 009 330 138 .CtOO . (•63 .205 -.207 340 1¢1) -.28(t . ¢4 7 -. 14!.5 -.462 

320 232 .125 .044 .362 -.032 330 139 -. 041 .040 . 079 -.203 340 110 -.234 .104 . 059 -.709 

32(t 233 . 1 C) 3 . (t74 . 491 .043 330 140 .C<32 .057 .243 -.169 340 111 -.374 . 062 -.148 -.673 
32(1 234 .142 .043 .311 .010 330 141 -.Ct63 .05' . 115 -.251 340 112 -.388 . (162 -.234 -.b¢1 

320 23!.5 -·. (107 . 059 . 137 -.275 330 142 -.386 .0£1 -.226 -.639 340 113 -. 321 . 12 7' -.014 -. 934 

32(1 23G .12G . 044 .272 . () 1 7 330 143 -.278 .041 -. 129 -.429 3 4.0 114 - . 515 .115 -. ao -. 96f. 



APPENDIX A -- PRESSURE OATA: HELlOS TEHSIOH STRUCTURE -- WITH WALL 

tiC>. TAP CPftEAH CPRftS CPftAX CPftiN VII TAP CPftEAN CPRftS CPftAX CPftiN 110 TAP CPREAN CPRftS CPftAX ~PftiH 

340 115 -·. •so . 082 -. 1,3 -.753 ~HO 2(19 . (tf'U .044 252 - .1 07 350 132 -.615 .117 -·. 314 - 1 . 0 73 

340 116 -.524 . t 48 -.154 -1.331 340 212 .154 . (15 0 .349 .025 350 133 -.4,7 124 -.153' -.993 

340 117 -. 11~ .031 -.097 -.319 340 213 .183 .059 .444 .036 350 134 -.440 . 078 -. 240 -.743 

34(1 11 s -.52 . 1 (10 -.274 -.92£ 346 22£ .124 .vs3 .3£9 -.o37 350 135 -. 138 .0,9 .0,5 -.470 
340 119 - .• 98 . 149 -.053 -1.279 340 230 .100 .OJ' .254 .002 350 136 . 098 .0,5 .325 -. 101 

34(1 120 - .• 60 . 118 -.145 -.955 3.0 232 . 127 • t<52 . 325 - . 1 (13 350 137 -.443 .070 -.257 -.685 

340 121 -.585 .130 -.281 -1.205 340 233 .139 .054 387 .015 350 138 -.229 . 073 . 000 -.515 

3ot0 122 -.552 .110 -.209 -.952 340 234 .159 . 049 . 335 .000 350 139 - '178 .035 -.078 -. 328 

340 123 -.320 .053 -.180 - .• 87 340 235 .048 .035 . 1 6' -. 206 350 140 -. 143 .061 . 087 -. 386 

340 124 -.521 .145 .-.168-1.357 340 23£. .115 .v35 . 266 -.022 350 141 '051 . 061 .272 -. 133 

340 125 -.622 . 122 -.306 -1.0'7 340 239 .096 .031 . 199 - .ou 350 142 -.373 . (t55 -' 188 -. 608 

340 12i -.551 . 133 - .28i -1.370 340 24£. .101 .040 244 -.056 3SO 143 -.347 .053 -.208 -.!583 

340 127 -.208 . 041 -.095 -.393 3.0 251 .049 . 092 252 - .• 64 350 144 -. 21' . 054 -.(t22 -. 423 

340 128 -.281 '056 - '132 -.553 340 252 .067 .076 . 291 -.465 3SO 145 -. 130 .030 -.025 -.257 

340 129 -.525 . 104 -.25' -.984 340 253 . 042 .071 261 -.341 350 146 . 077 . 059 . 288 -.076 

340 130 -.sss '1 13 -.290 -.9SO 340 255 . 055 .027 . 145 -.051 350 147 -.080 .032 .021 -.246 

340 131 -.,13 . 10' -.334 -1.023 340 257 -.014 .04' . 100 -.487 35(t 148 .032 . 054 .226 -. 122 

340 132 -.557 .097 -.301 -.955 350 101 -. 166 .057 -.019 -.518 350 149 -. 1 01 . 037 .034 -.232 

340 133 -.442 . 1 (>' -.187 -1.003 350 102 -.209 .074 -.022 -.655 350 150 -. 102 . (t41 . (158 - 272 

340 134 -.394 .079 -.221 -.614 350 103 -.441 .14(1 -.145 -1.077 350 151 . 097 . 124 .440 -.320 
\H 

34(1 135 -.051 .060 . 1 OS -.330 350 104 -. 292 .123 -.009 -1.254 350 152 .148 . CtS9 .424 -.210 

340 136 .013 .060 .383 -. 107 350 105 -. 254 .091 .014 -.663 350 153 . 149 .073 .385 -.o-47 
0") 

340 137 - .• 96 . 087 -.281 -.825 350 106 -.196 . 072 -.005 -.567 350 154 -.008 .051 . 181 -.178 
00 

340 138 -. 101 .064 .093 -.331 350 1(•7 -. 241 .037 -. 135 -.396 350 155 -.006 .026 .087 ·-. 111 

3.0 139 -.115 .037 .024 -.282 350 108 - .338 .127 - . 0 34 - 1 . 0 92 350 156 . 067 .063 .319 -.274 

340 140 -.034 .058 . 152 -.229 350 109 -.283 .Ct45 -. 1•5 -.459 350 157 .032 .028 .158 -.070 

340 1.1 .019 .055 .208 -. 17, 350 110 - '268 .095 . 071 -.726 350 201 .025 :o41 .314 -. 176 

340 142 -.39' . 064 -.224 -.628 350 111 -. 338 .Oi2 -. 14i -.640 350 203 .031 . 063 .234 -. 1i7 

340 143 -.323 .052 - .175 -.!522 350 112 -.3,0 .061 -. 176 -. 620 350 204 . 157 . 055 . 395 .002 

340 14. -.130 .050 .033 -.349 350 113 -. 333 .123 .003 -.910 3S(I 205 . 165 .054 .399 .024 

3.(1 1•s -.010 .035 .015 -.321 350 114 -.481 .128 -.093-1.195 350 206 .123 . 050 .332 -.007 

340 146 .077 . 054 .274 -.054 350 115 -.407 .079 -. 181 -.740 350 209 . 0 70 . 045 .237 -. 126 

340 147 -.019 .037 .115 -.132 350 116 -.47' .108 - . 1 95 - 1 . 0 57 3SCc 212 . 137 .053 .358 -.000 

340 148 .087 .060 .307 -.072 350 117 -. 204 .031 -. 124 -.32. 350 213. . 193 .070 .500 .0-40 

340 149 -.(193 . 038 .075 -. 196 350 118 -.502 .to~ -.241 -.901 350 226 . 116 . 049 .405 -.032 

340 150 -.032 .042 .131 -.216 350 119 -. 509 . 14, -. 0 89 - 1 . Q 80 350 230 . 103 .038 . 268 -.007 

340 151 .084 . 124 .453 -.5(t7 350 120 -.49' .114 -·. 141 -.92' 350 232 . 152 .05£ . 366 -. 0£1 

3.0 152 .131 .089 .428 -.345 350 121 -.557 .104 -.287 -l.04i 350 233 . 112 .038 .276 -. -=·28 

340 153 .182 . 075 .453 -.026 350 122 -.522 .118 -.157 -1.033 350 234 '154 . 042 . 302 .015 

340 154 .047 . 052 .270 - . 117 350 123 -. 340 .052 -.203 -.537 350 235 . 049 . 025 .154 -.059 

340 155 .047 . 034 . 192 -.054 350 124 -. 508 '131 -. 181 - 1 . 103 350 236 . 124 .038 .285 .003 

340 156 .102 .0£.9 345 -.190 350 125 -.573 .131 -. 219 -1. 16·9 350 239 . 098 .033 .233 -.041 

340 157 .051 . 030 
. 1 ' ' 

-.046 350 126 -.529 .114 -.291 -1.206 350 246 . 098 . 043 . 287 -. 142 

340 2(11 .039 040 . 271 -. 170 350 127 -.251 .04i -. 129 -.428 350 2 51 . Q 3<> .094 .279 -.474 

340 203 .070 .061 .304 -.111 350 128 -. 330 . v64 -. 180 -.538 350 25~ .053 .078 .2S5 -. 3E·3 

340 204 .lit . 053 .369 . 015 350 129 -.570 .112 - 304 -.948 350 253 .044 .086 .253 -.483 

340 205 .154 .046 . 373 .038 350 130 -.£05 .115 - 333 -1.201 350 255 . 064 .02£ .uo -.037 

3.0 206 .127 .05. .396 -.642 350 131 -. 655 .123 -. 346 - 1 . 157 350 257 -.038 .¢76 . 081 -.549 
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APPENDIX B 

PRESSURE DIFFERENCE MAXIMA 

Note: Appendix B is described in Section 4.5. 



APPEHOIX 8 -- PRESSURE PiffEREHCE ftAXIftA 

TAPS 101-201 TAPS 103-203 TAPS 104-204 

wo MAX MIN WD MAX tUN WO "AX fUH 

350 .101 •.338 350 -.100 -.588 350 0.000 - 7?0 
340 .064 -.!599 340 -.039 -.!510 340 -.002 -.803 
330 .052 -.297 330 . 059 -.445 330 . 049 -. 873 
320 .012 -.277 320 .202 -.490 320 .Ct17 -1.049 
310 .013 -.255 310 .194 -. 476 310 . 057 -.818 
300 .003 -.2!59 300 .147 -.433 300 . 022 -. 778 
290 .359 -.545 290 .754 -. 198 290 - . (151 -.278 
280 .170 -.417 280 .799 -. 111 280 -.061 -.293 
270 . 587 -.332 270 .824 -.053 270 - . 06 3 -.323 
260 .848 -. 179 260 .767 .032 260 -.100 -.382 
250 .830 -.076 250 .588 .052 250 -.078 -.420 
240 .915 -.054 240 .752 .062 240 -.012 -.347 
230 .829 .062 230 .702 .081 230 .066 .-. 3£5 
220 1. 224 . 098 220 . 707' . 081 220 .188 -.233 
210 1.103 . 084 210 .677 .074 210 .471 -. 197 
2 00 1.641 . 127 200 .564 .032 2 00 .619 -.085 
190 1 .328 . 1 03 190 .862 -.012 190 .822 0.000 
180 1.17!5 . 156 180 .911 -.014 180 . 964 . 052 
170 . 944 .081 170 . 790 -.073 170 1. 063 .061 
160 . 888 .032 160 .!502 -.095 160 . 884 .112 \.N 
150 .747 .020 150 .429 -. 144 150 .971 . 064 ........ 

140 . 687 -.024 140 .256 -.309 140 .907 .113 0 

130 .£11 -. 070 130 .180 -.348 130 l. 180 -.014 
120 .397 -.092 120 .066 -.412 t 20 1.039 -.065 
110 .474 -. 153 110 -.010 -.415 110 . 745 -.096 
100 .473 -.222 1 00 -.015 -.296 100 .250 -.274 

90 .089 -.272 90 .007 -.306 90 .101 -.343 
eo -. 036 -.408 80 .068 -. 186 80 . 047 -.420 
70 -.014 -.455 70 .124 -.080 70 . 047 -.479 
60 .04' -. 332 60 .180 -.06' 60 .015 -.629 
50 . 030 -.291 50 .111 -.081 50 -.145 -.702 
40 .044 -.2!55 40 .150 -. 194 40 -.169 -.6&3 
30 . OG4 -.318 30 .154 -.259 30 -.147 -.750 
20 .098 -.4!55 20 .152 -.289 20 -.098 - 1. 2 2i 
10 .091 -.424 10 .071 -.484 10 - . (16' -1. 300 

0 .032 -.332 0 0.000 -.530 0 -.012 -1. 173 

ftAX PIIH ftAX PIIH ftAX PIIH 

CP WO CP WD CP wo CP WD CP wo CP wo 

1. 641 200 -.599 340 .911 180 -.588 350 1. 180 130 -1. 3() 0 10 

CO:iFICURATIOH A COHfiCURATIOH A COHF ICIJRATl ON A 



APPENDIX 6 -- PRESSURE DIFFERENCE ~A~I"A 

TAPS 1(•5-205 Ti=;PS 10ii-20f.r TAPS 11;•~?-2t)'i! 

WD MAX MIN wo MAX MIN wo MAX M!H 

350 .oe_. - 1. 2 63 3 5<) . (•4 7 -.693 3 50 . ~0:' b - 313 

340 .¢47 -.881 340 . (t4' -.639 340 16 t;t - 359 
33~ .035 -.?21 330 . C•l2 -.57~ 330 . 1 ~ 9 -.~55 

320 .013 -.779 320 .¢35 -.382 320 237 -.ii44 
:no .049 -.,36 310 .052 -. 4 33 310 .218 -.5~0 

300 - . 00 2 -.694 300 .tH4 -.325 .3 (,tQ . 211 -. 4 74 

290 .005 -.278 29() . (13 4 -.244 2 9() . 15 2 -. 1 6o 

280 -.¢22 -.253 280 .03¢ -.215 280 . (~·9 3 -. 132 
2?0 .022 -.225 2 7.0 135 -. 12~ 2 70 . C•S 7 -. 178 

260 .¢71 -.205 2£.() 241 -.081 260 .¢27 -. 2€·2 

250 . 179 -. 161 250 .310 -.064 250 -. C•2 2 -.307 

240 .459 -. 108 240 .451 -.014 240 - . (t()' -·. 304 

230 .427 -.053 230 .529 -.007 230 .042 -.369 

220 .541 -.029 220 .. 687 -. (:•02 220 .113 -.328 

21~ .654 -.041 210 .755 .0;)5 210 189 -.313 

200 . 705 .059 200 .760 . 1'~52 20Q .342 -.215 

190 .844 . 103 190 . 78? . 118 190 .481 -. 164 

180 1.151 .094 180 .853 . 125 180 648 -.095 
1 ?0 1. (•,3 '1 03 1 ?0 .921 . 133 1 ?0 .6~3 -. (•24 

160 .906 . C•17 16(< .946 . c~ 37 1 t·O . /i.e E· . C•32 \Jol 
150 .949 .020 15(.t .?12 .040 150 .719 . 082 ......., 

140 .81fr -.029 140 .664 -.¢31 140 . t·S c; .071 .... 
130 .660 -.019 13() .554 -.031 130 . 89C:• . 144 

120 .593 -. 141 120 .490 -. (•27 120 1 . 014 .114) 

110 .352 -. 133 110 . 35? -. (.'1 ?1 11 Q 1 . (,•3 ~ .083 
1 (!Q .203 -.221 100 . 184 -. C•9Q 100 1 . 02 2 . (11!-1 

90 . 083 -.228 90 .035 -. t CIS 90 .919 -.020 

eo .027 -.327 80 . ¢57 -. 177 80 . 758 -.052 

70 . 02? -.355 ?0 .01'8 -.301 ?0 .669 -. 153 

60 .¢12 -.514 60 .084 -.2'97 f,Q .425 -.228 

50 .012 -.?67 50 .QG? -.337 50 . :no -.402 

40 -.012 -.960 40 .008 -.366 40 .002 -. 374) 

30 .007 -.S6S 30 .059 -.464 30 - . t•o 6 -. 396 

20 -. 032 -.688 20 . (•2 C) --. i 71 20 -. 12 7 -.424 

10 - . (12 5 -.645 10 -.(114 -.782 10 - . 10 1 -.399 

0 .012 -.823 (,t . (t(t 5 - 1. c:.c;. 7 t) . (,178 -. 312 

PIA X f'IIH f1AX f'li H PIA X tli H 

CP wo CP WCt CP wo CP IJD CP IJ ($ CP WCt 

1.151 180 -1. 263 350 . 946 1 6C• -1. 00 7 0 1.036 11<} - 655 330 

CO~F!CURATlON A CONFICIJRATION A CONF!G!JI"kTION A 



APPENDIX S -- PRESSURE DIFFERENCE MAXIMA 

TAPS 112-212 TAPS 113-213 TAPS 126-22£ 

wo ftAX ftiH wo ftAX ftlH wo ftAX IUH 

3~0 -. 046 -.740 3~¢ -.036 -1. 1 ~~ 3~0 -. 129 -.801 
340 .079 -.7£6 340 -.027 - 1 . () 00 340 -. 12!5 -.981 
330 .035 -.952 330 - . Oil -1. 1 '' 330 -.173 -1.025 
320 .100 -.733 320 -. 080 -.926 320 -.238 - 1. 3 34 
310 .094 -.719 310 -.105 -.795 310 -.152 -1. l 75 
300 . 101 -.757 300 - . 101 -.774 300 -. 180 - 1. 3 78 
290 .037 -.393 290 .037 -.711 290 -.205 - 1. 124 
280 .039 -.245 280 .013 -.755 280 -.132 -.941 
270 .010 -.324 270 .076 -.407 270 -. 134 -.815 
2£0 -.024 -.405 2£0 .023 -.34£ 260 -.175 -.811 
2~0 -.075 -~sst 250 .083 -. 270 250 -.218 -1.031 
240 -. 083 -.499 240 . 054 -.244 240 -.233 -.906 
230 -.129 -.523 230 .123 -.224 230 -. 12 7 -.743 
220 -.078 -.528 220 .316 -. 186 220 .057 -.512 
210 .070 -.505 210 .424 -. 131 210 .201 -.336 
200 .17£ -.391 200 .504 -. 156 200 . 340 -. 146 
190 .290 -.294 190 . £29 -.022 190 .43£ -.076 
180 .417 -.233 180 .547 -. 024 180 .532 -.034 
170 . 645 -.244 170 . 5~3 -.024 170 . ~'' -.088 
160 .£08 -.037 160 .491 .005 1£0 .!504 -.063 \..I'll 

1~0 .771 -.002 150 .532 -.039 150 .378 -.253 ......, 
140 .£33 -.007 140 .449 -.029 140 .187 -.341 N 

130 .586 .051 130 .479 .005 130 0.000 -.512 
120 . 744 . 059 120 .303 -.034 120 -. 049 -.541 
110 .845 . 034 110 .1£8 -.058 110 -.103 -.624 
100 .£98 .017 100 .160 -. 290 100 -. tt 5 -.577 

90 .641 -. 104 90 .114 -.317 90 -. 130 -.649 
80 . 384 -. 185 80 .117 -.342 80 -.132 -.585 
70 .309 -.320 70 .042 -.399 70 -.103 -.722 
£0 .264 -.4£8 £0 -. 029 -.476 60 -. 108 -1. 068 
50 0. CtOO -.597 50 -. 081 -.i42 50 -. 268 -1. 524 
40 -.185 -.705 40 -.137 -.752 40 -.288 -1.541 
30 -. 250 -.890 30 -.103 -.810 30 -. 286 -1.441 
20 -.283 -.739 20 -.055 -.920 20 -.288 - 1. 4 36 
10 -. 246 -.694 10 -. 047 -1.117 10 -.186 - 1. 0 71 

0 -.120 -.878 0 -. 032 -1. 03, 0 -.152 -.840 

MAX MIN "AX MIN MAX MIN 

CP wo CP WD CP WD CP WD CP wo CP WD 

.845 110 -.952 330 .,29 t 90 -1.1'' 330 . 5,, 170 -1.541 40 

CONFIGURATION A CONFIGURATION A CONFIGURATION A 



APPENDIX S -- PRESSURE DIFFERENCE MAXIMA 

TAPS 130-230 TAPS 132-232 TAPS 133-233 

wo PI AX PIIH wo PI AX fUN wo PIA X PIIH 

350 -.104 -.9£8 350 ·- .14(1 -1.024 350 -. 155 -.880 
340 -.080 ~.964 340 -. 189 -.890 340 -. 135 -1. 185 
330 -.139 -.8~6 330 -.193 -.9~6 330 -.276 - 1 . 2 42 
320 -.188 -1. 084 320 - . 145 -.777 320 -. 250 -1.320 
310 -.213 -1. 057 310 - . 131) -.852 310 -.271) - 1 . 2 33 
300 -.210 -1. 0~2 300 -.164 -.758 300 -. 203 - 1 . 2£3 
290 -.200 - t: 346 290 .054 -.614 290 -. 169 -.690 
280 -.144 -1.037 280 .017 -.747 280 -. 111 -. '10 
270 -.134 -.936 270 . 037 -. 570 2 70 -. 102 - .• 58 
2£0 -.141 -.908 2£0 .0?3 -.58£ 2£0 -. 082 -.537 
250 -.208 - 1 . 162 250 .071 -.774 250 -.085 -.7(17 
240 -.27~ -1. 392 240 .05£ -.493 240 -.141 -1.11£ 
230 -.212 -1. 356 230 .008 -.513 230 -.223 -1.021 
220 -.134 -1. 182 220 -.07£ -.£98 220 -.208 -1.084 
210 -.(168 -.730 210 . 027 -.676 210 -.122 -.9£2 
200 0. 000 -.535 200 .052 -.£83 200 -.044 -.778 
190 .(115 -.491 190 - . (tO 2 -.628 190 -.026 -. 594 
180 - . 00 4 -.539 180 .015 -.593 180 - . 03' -.581 
170 -. 024 -.565 170 :101 -.570 17~ -.056 -.563 
1£0 -.08~ -.719 1£0 .178 -.539 1£0 -. 090 -.529 \.N 
150 -.159 -.722 150 .(166 -.620 150 -. 097 -.469 ....... 
140 -.152 -.795 140 - . 04' -.£15 140 -.082 -.501 \.N 

130 - . (t6 8 -.653 130 -. 034 -.548 130 .078 -.524 
120 .086 -.477 120 .079 -.395 120 .121 -.356 
110 .328 -.213 110 .Ct61 -.552 110 . 222 -.223 
100 .403 -.0££ t (10 .120 -.572 1(10 .328 -. 169 

90 . 444 -.0(13 90 .102 -.486 90 .311 -.231 
80 .450 -.037 80 .084 -.600 80 .3£1 -. 190 
70 .383 -.039 70 .099 -.573 70 .180 -.300 
£0 .29£ -.205 £0 0.000 -.527 60 .0£6 -.427 
50 .138 -.548 50 -.100 -.638 50 -.Ct64 -.577 
40 -.012 -.782 40 -. 151 -.800 40 -.149 -.712 
30 -.203 -1.015 30 -.268 -.852 30 - . 20 C) -.719 
20 -.271 -1.09' 20 -.220 -1.099 20 -.189 -.764 
10 -.240 -.927 10 -.126 -.988 10 -.156 -.722 

0 -.125 -. 975 0 -.149 -1. 122 0 -.130 -.97' 

MAX "IN MAX l'fl N "AX MIN 

Cf' wo CP WD CP WD CP WD CP wo CP I.JD 

. 450 so -1 . 39 2 240 . 178 160 -1.122 0 .3,1 so -1. 32 0 320 

CONFIGURATION A COMFIGURATIOH A COHFIGUP.ATIOH A 



APPENDIX S -- PRESSURE DIFFERENCE MAXI"A 

TAPS 134-234 TAPS 135-235 TAPS 136-236 

WD "AX "IH WD "AX "IH WD "AX ftiH 

3,0 -.183 -.766 3,0 ,,34 -. 276 3,0 .383 -.083 
340 -.225 -.786 340 .516 -.239 340 .321 -.22!5 
330 -.187 -.812 330 .737 -. 138 330 .221 -.340 
320 -.122 -.758 320 .592 -.078 320 .096 -.458 
310 -.108 -.756 310 . 700 -.039 310 .027 -.408 
300 ... 118 -. 638 300 .584 -.044 300 .0!54 -.522 
290 .405 -. 100 290 1. 252 .047 290 -. 155 -.587 
280 .425 -.063 280 1.097 . 079 280 -.129 -.615 
270 .605 0.000 270 1.242 .093 270 -. 101 -.549 
260 .617 -.017 260 t. 102 . 089 260 -.098 -.609 
250 .512 -.007 250 1.045 .g35 250 -.085 -.748 
240 .461 -. t 70 240 .943 . 74 240 -.134 -.868 
230 .203 -.290 230 .971 .064 230 -. 181 -1.039 
220 -. 007 -.430 220 .930 . 008 220 -.231 -1.314 
210 -.031 -.468 210 . 785 -.036 210 -. 181 -1.048 
200 -.044 -.504 200 . 891 -. 104 200 -. 090 -.667 
190 -.037 -.492 190 . 969 -. 176 190 -.017 -.575 
180 .003 -.614 180 . 497 -.456 180 -.005 -.519 
170 .012 -.599 1 70 .155 -.439 170 -. 041 -.426 
160 .027 -.554 160 .102 -.510 160 -. 044 -.575 \.N 
150 .034 -.588 150 .093 -.392 150 -. 087 -.647 ........ 
140 .015 -.,40 140 .150 -.328 t 40 -.137 -.841 J::' 

130 .049 -.651 130 .104 -. 195 130 -. 249 -1. 340 
120 -. 058 -. 856 120 .097 -.333 120 -.231 -1.244 
110 -. 051 -.775 110 .091 -.365 110 -.223 -1.232 
100 -. 029 -.602 100 . 105 -. 185 100 -.163 -1. 097 

90 -.036 -.493 90 .100 -. 128 90 -.168 -1.069 
80 -.068 -.619 80 .066 -. 166 80 -.196 -.855 
70 -. 051 -. 872 70 .064 -.341 70 -.230 -.897 
60 -. 029 -1. 002 60 . 0,9 -.390 60 -. 250 -1. 039 
50 -.078 -.864 50 .052 -.204 50 -. 17 3 -. 862 
40 -.088 -.792 40 .059 -. t 79 40 -.108 -.673 
30 -.125 -.901 30 .034 -.276 30 .062 -.487 
20 -.191 -.777 20 .076 -.358 20 .158 -.310 
10 -. 121 -.867 tO -.017 -.484 10 .260 -.218 

0 -.184 -.785 0 . 096 -.426 0 . 327 -. 175 

MAX MIH MA)( "IH MAX "IH 

CF UD CP UD CP wo CP UD CP UD CP WD 

,,17 2,0 -1.002 £() 1. 252 290 -.510 1,0 .383 350 - 1. 34 0 130 

CONFIGURATION A CONFIGURATION A CONFIGURATION A 



APPEHDIX B -- PRESSURE DIFFEF.EHCE HA~I"A 

TAPS 139-239 TAPS 14i-246 TAPS 151-251 

wo MAX MIN YO MAX MIN wo MAX tlfl H 

350 .145 -.603 350 .539 -.078 350 1.114 -. 182 
340 .138 -.~92 340 .462 -. 132 340 .978 -. 2€·8 
330 . 008 -.~43 330 .394 -.231 330 . 682 -.288 
320 -.058 -.516 320 .223 -.340 320 .512 -.298 
310 0. 00 0 -.514 310 . 200 -. 308 310 .583 -.288 
300 -.073 -.539 300 .150 -.326 300 .633 -.323 
290 .084 -.415 290 - . 07 6 -.544 290 . 359 - 225 
280 .054 -.367 280 -. 115 -.619 280 . 17 4 -.22Q 
270 .116 -. 253 270 -. 125 -.523 2 70 . 106 -.283 
260 .104 -. 279 260 -. 100 -.554 260 . 108 - 207 
250 . 086 -.319 250 -. 081 -.675 250 . 126 -. 189 
240 .150 -. 477 240 -.131 -.698 240 . 15 6 -.340 
230 .165 -. 595 230 - . 176 -.759 230 .098 -.236 
220 .207 -.642 220 -.198 -.914 220 . 125 -. 276 
210 .155 -.477 210 -.179 -1. 028 210 . 138 -.488 
200 .110 -.537 200 - 132 -.809 2(•() .189 -.456 
190 .071 -.438 190 -. 081 -.777 190 . 13 6 -.473 
180 .020 -. 494 180 -.010 -.54i 180 (t8 9 -. 474 
170 - . 05 8 -. 475 170 -.012 -.531 170 .078 -.519 
160 -.095 -.469 t 60 -. 044 -.847 160 .092 -.529 \N 

150 -.017 -. 476 150 -. 083 -.807 150 . 069 -.537 ......., 

140 .106 -.405 140 -.122 -.988 140 . 081 -.421 V1 

130 .354 -.339 130 -.202 -1. 146 130 .102 -.263 
120 .~31 -.168 120 -.180 -.759 120 . 095 -.246 
110 .£51 -. 1 13 110 -.147 -.711) 110 ,(18£ -.223 
100 .883 -. 054 100 -.174 -.665 100 . (18 8 -.219 

90 .816 . 073 90 -.174 -.£64 90 . 118 -.280 
80 . 750 .005 80 -.218 -.721 80 .174 -.292 
70 .813 -.027 70 -.238 -.917 70 .278 -.209 
60 . 961 0.000 60 -.219 -.740 60 .418 -.22' 
50 .98' -.034 50 -.161 -.761 50 .519 -.311 
40 .808 -.113 40 -.037 -.534 40 . 551 -.219 
30 . 396 -. 273 30 . 20 (t -.436 30 . 843 -.3(19 
20 .098 -.317 20 .284 -.286 20 . 83 !5 -. 179 
10 .064 -.351 10 .379 -. t 96 10 1 . 09 b -. 179 

0 .015 -.417 0 .571 -.1!51 0 1 . 071 -. 188 

PU~X PH H PIA X PIIH PIA X PIIH 

CP wo CP WD CP wo CP wo CP 140 CP wo 

. 986 !50 -.642 220 .571 0 -1. 146 130 1. 114 350 -.537 150 

COHFIGURATIOH A CONFIGlJRATIOH A COHFIGLIRATIOH A 



APPENDIX B -- PRESSURE DIFFERENCE HAXI"A 

TAPS 152-252 TAPS 153-253 TAPS 155-255 

wo "AX MIH wo "AX MIH wo "AX MIH 

3~0 . 741 -.083 3~0 .7~4 -.0££ 350 . 262 -. 134 

340 .£53 -.063 340 1. 089 .010 340 . 392 -.066 

330 . 583 -. 119 330 .911 .003 330 .498 -.032 

320 .454 -. 115 320 1.01£ -.014 320 .£08 . 008 

310 .£2(t -. 1£2 31(t 1.096 0.000 310 . 644 .013 

300 .484 -. 102 300 1.19£ . 037 300 .646 .015 

290 .144 -.217 290 .272 -. 173 290 1 . 111 .044 

280 .071 -.25£ 280 .313 -.222 280 1. OJ£ . 040 

270 .047 -.278 270 .135 -.253 270 .911 . 020 

2£1.' .06£ -.360 260 .059 -.350 2£0 . 724 -.044 

250 .071 -.419 250 .078 -.453 250 . 788 -. 107 

240 .052 -.483 240 . 025 -.4££ 240 . 5£3 -. 149 

230 . 003 -. ~63 230 -. 082 -.614 230 .481 -.211 

220 . 025 -.569 220 -.100 -.539 220 . 323 -.215 

210 . 022 -.624 210 -. 073 -.619 210 .071 -.257 

200 .049 -. 556 200 -. 007 -.737 200 . 047 -.309 

190 .020 -.508 190 .003 -. 884 190 -.022 -.287 

180 . 044 -.650 180 . 042 -. '79 180 . 0£4 -.258 

170 .123 -.571 170 . 067 -.529 170 .010 -.344 

160 .132 -.5£2 1£0 .032 -.523 160 .081 -.£29 \N 

150 .111 -.455 150 . 050 -.536 150 .162 -.817 ........ 

140 .078 -.433 140 . 042 -.691 140 .187 -.395 en 
130 -. 005 -.JS1 130 .007 -.644 t 30 . 117 -.350 

120 .010 -. 29£ 120 -. 005 -. 490 120 .095 -.226 

110 .013 -.228 110 -.032 -.445 110 ,(154 -. 171 

100 -. 002 -.448 100 -. 049 -.47£ 100 .032 -. 195 

90 -. 017 -.423 90 - . 108 -.553 90 -.(112 -.277 

80 .07£ -.446 80 -. 08£ -.5££ 80 -. 027 -.351 

70 .180 -.338 70 -.160 -.649 70 -.04£ -.362 

60 . 327 -.304 '0 -.081 -.682 60 -.078 -.418 

50 .428 -.454 50 .0,1 -.,23 50 -. 095 -. 464 

40 . 701 -.303 40 .419 -.51£ 40 -. 130 -.384 

30 .572 -.240 30 .439 -.402 30 -.114 -.365 

20 .944 -.256 20 .510 -.323 20 • ( 1 13 -.347 

10 . 7,7 -. 134 10 .9,2 -.203 to . (15 9 -.2£9 

0 .696 -. 140 0 .916 -. 179 () .125 -.215 

PIA X PIIH "AX PIIH PIA X PIIH 

CP wo CP WD CP wo CP wo CP wo CP wo 

.944 20 -.£50 180 1. 1 ' ' 
300 -.884 190 1. 111 290 -·. 81 7 150 

CONFICURATIOH A CONFlCURATIOH A COHFICIJRATIOH A 
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APPENDIX e -·- PRES-SURE C•IFFEREHCE MAXIMA 

TAPS 157-2572 

WD f1AX f1IH 

350 .832 -.14CJ 
340 C:Q q 

. .J , 4 -. 187 
3 30 .484 -.217 
320 .373 -.348 
310 .386 -.29CJ 
300 .283 -.243 
290 .057 -.347 
280 .¢94 -.249 
2 70 . va fr -.232 
260 . (.•32 -. 186 
2 50 .¢84 -. 112 
24() .145 -.058 
230 . 14 (t -.0£8 
220 . 125 -.oss 
210 . 13C• -·. 144 
200 .128 -. 181 
1 CJC .vCJ6 -.272 
1St) . (•5 (a -.322 
170 - . (•02 -.337 
160 .091 -.286 
1 5Ct . 162 -.314 
140 .295 -.314 
130 .38CJ -. 187 
120 .525 -·. 146 
11·0 .58i -. 113 
100 .974 -. 115 

90 .983 -.07<J 
80 . 794 -.017 
70 .&2' -.02CJ 
60 .423 -.054 
50 .427 -.0C)5 
4() .51(1 .0Ct2 
3(; .534 -.015 
20 .536 -.032 
10 . 760 -.081 

0 .853 -.091 

MAX triiN 

CP wo CP wo 
. 983 90 -.348 0 

COHfiCURATIOH A 



APPENDIX S -- PPESSURE D!FFEREHCE MAX!MA 

TA~S 101-201 TAf'S 103-203 TAPS t:H-204 

we. t1AX MlN wo t1AX MIN WD t1AX t1IH 

0 -.013 -.518 0 -.037 - 1. 4 35 0 -. 123 - 1. 155 
10 -.05£ -.492 10 - . 00' -.757 10 -. 12 7 -1.212 
20 -.018 -.585 20 .033 -.352 20 -. 175 -.904 
30 -.025 -. 491 30 .052 -.280 30 -.190 -.838 
40 -.Olf. ·-. 4 ' ' 40 .072 -.376 40 -.206 -.785 
50 -. (•25 -.440 50 .098 -.253 50 -.225 -.817 

frO -.050 -.442 f,Q .072 -. 1 71 60 -. 203 -.744 
?0 - . (181 -. 464 70 .079 -. 173 70 -. 135 -. 630 
eo -.¢78 -.424 80 .030 -. 189 80 -.003 -.550 
90 .03£ -. 311 90 -. 00 7 -.283 90 . 176 -.322 

1 (•0 .172 -.218 100 .034 -·. 242 100 .517 -.202 
110 .277 -. t £4 110 .039 -.335 110 .703 -. 17£ 

120 . 329 -.208 120 . 04 7 -.329 120 .710 .041 
130 ·"'' -.098 130 .<>7£ -.2CJ!b 130 . 6£5 .1<>7 

1'40 .505 -.061 140 .102 -.322 140 1 . (•11 . 145 
150 . £27 .014 150 .1£2 -.292 150 .975 . 122 

lf.O . 687 • (c 19 160 .163 -. 256 160 . 854 . 109 

170 .77£ . 063 170 .230 -.256 170 . 785 . 100 

180 1 . 01 7 . 024 18C• .236 -.223 180 .596 .085 
190 .937 . 034 190 .376 -. 126 190 .4G8 .061 \N 

200 1. 07i . 095 200 .431 -. 1 07 200 .395 0. 000 ........ 

210 .988 .11G 210 .586 .026 210 .313 -.081 00 

220 .959 . 1 06 220 .730 .110 220 .241 -. 1 19 
230 .700 .0£8 230 .855 . 177 230 . 12 7 -.200 

240 .582 . (•27 240 . 931 . 175 240 .¢85 -.281 
250 .4£5 .020 2 50 .718 . 129 250 . (•17 -.315 
2i() .406 -. 1£9 260 . 741 .041 260 - . 06 1 -.351 
270 .34£ -.340 270 .6<-2 -. 172 2 70 -.07£ -.304 

280 .040 -.4£0 280 .394 -.529 280 -.061 -.380 

290 -.080 -.711 290 .228 -.835 290 -. 0£3 -.3G4 

300 -.019 -.622 300 - . (,a3 7 -.,53 300 -.055 -.463 
310 -.0,8 -.645 310 -. 183 -1. 143 310 -. 057 -.6£0 

320 .024 -.453 320 -. 10 7 - 1 . 1 27 320 -. 082 - 1 . 0 32 
!30 - . 014 -.417 330 - . 14 7 - 1 . (,~ 72 330 -.(148 -1.041 

340 -. 022 -. 592 340 - . 151 -1.252 340 - . 115 -.995 
350 .005 -.524 350 -.087 - 1. 2 75 350 -. 097 -.998 

ft!AX I'IIH MAX MIN MAX MIN 

CP wo CP IJf) CF' wo CP WD CF' wo CP WD 

1. C•?£ 2 (tO -.711 290 .931 240 -1. 435 0 1.1H 1 140 -1.212 10 

CGMFlGURATION B CGNF'!GURAT!ON B COttF!GIJRATION B 



APPEHDlX e -- PPESSURE DIFFERENCE HAMIMA 

TAPS 105-'205 TAPS 106-206 TAPS l(r<1-20~ 

wo I'IAX fUN wo MAX MIN WD MAX MIN 

0 -. 10'1' -1.0'1'7 0 -.133 -.746 0 -. 124 -.551 
10 - . t 31 -t.C.93 1() -.090 -.813 10 -.150 -.622 
20 -. 105 -.902 20 -.(13(1 -.897 20 -. 13 7 -.701 
30 - . (19 3 - 1 . 0 ., 30 - . 05 9 -. 676 30 -.148 -.604 
40 . (•09 -.736 40 -. 064 -.506 40 -. 168 -. 643 
50 -.067 -.,15 50 -.055 -.536 5(t .009 -.533 
60 -.091 -.58G 60 .013 -. 4(t4 60 . 232 -.435 
70 -. 084 -.421 70 - . 021 -.354 70 .524 -.3!59 
SO' - . 009 -.3£1 SO' .036 -.2(13 so .638 -. 134 
IJO .119 -.288 90 .075 -. 139 IJ(t .857 -.014 

100 .178 -. 175 100 .21' -.095 100 1 . 135 . 069 
110 .271 -.228 110 .288 -.020 110 1.288 . 132 
120 .471 -.024 120 .541 -.010 120 1 . 12 5 . 190 
130 .521 .023 130 .495 .024 130 .87Q . 157 
140 .576 . 044 140 .£35 .056 140 . 73£ . 100 
150 .620 . 081 150 .562 .068 1 50 . 583 . 059 
160 .606 .069 160 .638 . 121 160 .441 .034 
170 . 766 .064 170 . 794 . 075 170 .322 -.007 
180 ·''5 . 1 08 180 .705 . 121 180 .410 -. 072 
190 . 799 .098 190 .732 . 1 06 190 .248 -. 133 \.N 

2(t0 . 7·,9 . 078 200 .£57 . 131 2Ct0 . 186 -. 192 '.J 

210 . 628 .054 210 .582 .041 210 . 121 -.252 (.0 

220 .475 .012 220 .£55 .059 220 .149 -.276 
230 .418 -.047 230 .558 .Q42 230 . 06 3 -.269 
240 .361 -.051 240 . 586 .010 240 .017 -.248 
250 .293 -. 120 250 .348 -.036 250 .031 -.214 
260 .213 -.201 2£0 .248 -.093 2£0 .042 -.241 
270 -.012 -.304 2 70 .132 -.161 270 .032 -. 186 
280 -.044 -.34' 280 .012 -.215 280 .065 -.215 
290 -. 066 -.400 290 ¢.000 -.277 290 . 092 -.206 
300 -. 051 -.454 300 0.000 -.334 JOO .015 -.252 
310 -. 065 -.,17 310 -.039 -.442 310 .097 -.384 
320 -.102 -.906 320 -.034 -.510 320 .080 -.861 
330 -. t 21 -1. 128 330 -.050 -.763 330 .Q72 -.939 
340 -. 225 -1. 122 340 - . 061 -.722 340 . C•l 0 -.443 
350 -. 126 -1. 4 72 350 - . 11 7 -.931 351.) -.¢24 -.443 

l'iAX fliN MAX f'!I N MAX f'II H 

CP WD CP wo CP JJC1 CP IJO CP I;J{) CP IJI) 

.7S'~ 190 -1.472 350 . 794 170 -.931 350 1. 288 110 -.939 330 

COHFIGURATICH e COHF IGIJRATI ON. e ClJHF!GIJIUiTIOH E 



APPENDIX S ---PRESSURE !HFFEREHCE 1Ht:X:It1A 

TAPS 112-212 TAPS 113-213 TAPS 126-22£ 

wo ftAX ftiH wo ftAX fUH wo "AX "IH 

0 -. 1 '2 -.847 0 -. t 94 -1. 180 0 -.34~ -1.2'1 
10 -.280 -1. t 23 tO -.178 -1. 249 to -. 35~ -1.385 
20 -. 257 -.887 20 -.247 -1. 186 20 -.323 - 1 . 8 26 
30 -.279 -.891 30 -.216 -.970 30 -. 344 -1 . 6 09 
40 -.268 -.838 40 - . 168 -.915 40 -.316 - 1 . 6 08 
50 -.234 -.708 50 -. 113 -.674 50 -. 314 -1. 5 62 
60 -.011 -. 573 60 - . 06 2 -.650 60 -.191 -1. 3 71 
70 . t.7o -.399 70 .013 -.452 70 -.t8t -.789 
eo .292 -.317 eo .073 -.338 80 -. 14 b -.683 
90 .570 -.0,6 90 .098 -.2(19 90 -. 12~ -.611 

100 . 743 . 053 1 00 .127 -.092 100 -.086 -.498 
110 1 . 00 (I . t 20 110 .239 -.038 110 -.05£ -.469 
120 .908 . 175 120 .291 -.012 120 .068 -. 47CJ 
130 . 760 .09' 130 .335 , 034 130 . 193 -.303 
140 .614 .085 140 .362 .025 140 .312 - . 1 04 
150 .500 . 051 150 .405 . 035 150 .438 -.OCJ3 

160 .322 -.061 160 .388 .010 160 .4CJ8 .036 
170 .211 -. 101 170 .413 .027 170 .569 .063 

180 . 143 -.203 180 .400 .027 180 .540 .046 
190 .173 -. 3(•1 190 .358 -.017 190 . 468 -.039 \.N 

200 . 085 -.296 200 .246 -.046 200 . 411 -. 140 00 

210 .017 -.347 210 .260 -.051 210 .274 -. 225 0 

220 .052 -.357 220 .176 -. 101 220 .166 -.298 
230 -.(112 -. 351 230 .167 -. 128 230 .049 -. 5 00 
240 .022 -.444 240 .146 -. 154 240 -.OCJ7 -, 550 

250 -. 005 -.382 250 .221 -.246 250 -.153 -.?85 

260 .020 -.384 260 .058 -.346 260 -.180 -.807 

270 - . (10 7 -.257 270 -.015 -.416 270 -.143 -.958 

280 .003 -.372 280 .02' -.665 280 -. 131 -.912 

290 . 027 -.427 290 -. 04 t -.797 290 -. 17 7 -.979 

300 .012 -.504 3 00 -. 056 -.809 300 - . 16 4 -1.221 
310 .010 -.,30 310 -.124 -.828 310 -. 251 - 1 . '74 
320 .03' -.956 320 -. 150 -.,81 320 -.280 -1.314 
330 -.009 -.816 330 -. 159 - 1 . 1 72 330 -.260 - 1. 2 88 
340 -.082 -.852 340 - . 145 -1. 429 340 -.2,5 - 1. 3 '0 
350 -.152 -.81' 350 -. 150 - 1 . 3 40 350 -. 371 -1.511 

MAX 11IH MAX 11IH "AX 11IH 

CF wo CP WD CF wo CP wo CF wo CP WD 

1. 0(•0 110 -1. 123 10 .413 170 -1.429 340 .569 1 ?0 -1. 82 6 20 

CO!'IF!GURATION B CO~F!GURATIOH B COHFIGIJRHT!ON 8 



APPENDIX S -- PRESSURE DIFFERENCE MAXIMA 

TAPS 13~-230 TAPS 132-232 TAPS 133-233 

wo "AX "IN wo "AX fUN wo f1M{ ruN 

0 -.386 -1. 358 0 -.436 -1. 2 70 () -. 261 - 1 . 1 02 
10 -. 382 - t. 2 57 10 -. 442 -1.513 10 - . 301 -1. 165 
20 - . 311 - 1 . 1 74 20 -.450 - 1 . 2 50 20 -.334 -1.088 
30 -. 232 -1. 125 30 -. 366 -1.291 30 -. 264 -.940 
40 -. 112 -.913 40 -. 289 -.946 40 -. 208 -.851 
50 .076 -. 551 50 -. 112 -.726 50 -.¢52 -.6Ct0 
60 .225 -.319 60 - . 028 -.565 60 .065 -.465 
70 .339 -. 147 70 .050 -.623 70 . 159 -.285 
eo . 51 1 -.Ct19 80 .109 -.561 80 .255 -. 189 
90 .455 -. 0(•4 90 . (19 0 -.5(13 90 . 27£ -.221 

100 .379 -.068 1 00 .116 -.518 100 . 304 -.237 

110 .... Q.., -.162 110 .143 -.660 110 .263 -. 177 
o .:. I t 

120 .105 -.381 120 .104 -.302 120 .195 -.219 
130 .013 -.394 130 .026 -.340 130 .071 -.303 

140 -.072 -.498 140 .009 -. 4·5¢ 140 - . 00 9 -.403 
150 -.017 -. 499 150 -. 020 -.494 150 -.019 -.464 

1€.0 . (•25 -.437 160 . 002 -. 496 160 .¢51 -.38') 
1 ?0 . (16 9 --. 4 71 170 .048 -.529 170 . (•69 -. 365 
180 .106 -. 406 180 .012 -.524 180 .061 - 462 
190 . 080 -.325 190 .022 -.508 190 . 054 -. 432 \Ill 

200 .086 -.503 200 .053 -.454 2 00 . 04 2 -.451 00 

210 .039 -.553 210 .036 -.426 210 . 026 -.468 ........ 

220 - . 00 7 -.586 220 .044 -.446 220 -.¢12 -.454 
230 -.076 -.730 230 .042 -.364 230 -. 047 -.594 
240 - . 104 -. 875 240 0,!5 -·. 492 240 -. 025 -.717 
250 -. 120 -.868 250 .119 -.584 250 -.04' -.51' 
260 -.142 -.938 260 .112 -.593 260 -.¢56 -. 494 
270 -.146 -.793 270 .032 -.576 270 -.108 -.496 

280 -.160 -.992 280 .019 -.771 280 -. 138 -.571 

290 -. 201 -1. 185 290 -. 002 -.637 290 -. 182 -.764 
300 -.193 -1.301 300 -.056 -.626 300 -. 262 - 1 . 1 34 

310 -.234 -1.4'7 310 - . 130 -.797 310 -.285 -1. 2 35 

320 -.237 - 1 . 165 320 -. 229 -1.116 320 - . 28 (t -1. 4 74 

330 -. 151 - 1. 381 330 -.332 -1. 086 330 -. 281 -1. 523 

340 -. 305 -1. 380 340 -.347 - 1 . 2 56 340 -.277 -1.237 
350 -.318 -1. 567 350 -.430 - 1 . 3 50 350 -. 324 -1.343 

MAX l'tiH !'lAX MIN !'lAX MIH 

CP WD CP wo CP WD CP WD CP WD CP WD 

. 511 so -1. 56 7 350 . 143 110 -1.513 10 . 304 100 -1 . 52 3 330 

COMF!GURATION B CONFIGURATION B COHF !GIJRFtTI OH B 



APPENDIX B -- PRESSURE DiffERENCE ~AXIMA 

TAPS 134-234 TAPS 135-235 TAPS 13£-236 

W!) "AX "IN wo "AX "IH wo "AX "IH 

0 -. 337 -t.c>to 0 - . 03 2 -.628 0 . 155 -.285 
10 -.3,, - t .118 tO -.047 -,,,2 10 . 13 4 -.319 
20 -.305 -.98' 20 -. 020 -.Sf~' 20 .016 -.458 
30 -.285 -.989 30 .009 -.287 30 -.01£ -.£09 
40 -.193 -.945 40 .050 -.247 40 -. 138 -.768 
50 -. 124 -.894 50 .047 -.206 50 -. 221 -.864 
60 -.079 -.937 60 . 084 -.251 60 -. 233 -.991 
70 -. 050 -.867 70 .084 -.296 70 -. 230 -.942 
80 - . 04 9 -.700 80 .076 -. 197 80 -. 17 3 -.883 
90 -. 01 s -.365 90 .076 -. 1 14 90 -. 162 -.887 

1 (:~ -. (1¢5 -.513 10¢ . 101 -.319 100 - . 119 -.880 
1.10 .078 -.,08 110 .130 -.204 110 - . (16' -.931 
120 . 046 -.890 120 .129 -.218 120 -.096 -.707 
1 J.O .073 -.800 130 .132 -.209 130 -. 047 -.605 
t 40 .082 -.££9 140 .209 -.250 140 -. 0£1 -.484 
150 .(197 -.437 150 .127 -.300 150 .041 -.460 
1£0 .155 -.467 1£0 .158 -.338 1£0 .070 -.339 
170 .088 -.510 170 .214 -.372 170 . 13 1 -.389 
180 .139 -.444 180 . 554 -. 231 180 .114 -.422 
190 .046 -.456 190 .580 -. 129 190 .1()2 -.344 \H 
200 -.013 -.-iSS 2(10 .619 -.051 200 .¢61 -.428 00 

210 .083 -.326 210 . 7£2 -.007 210 .034 -.573 ~ 

220 .1-i5 -.215 220 .67£ -. 030 220 -. 024 -. s=u 
230 .311 -.184 230 1.144 .046 230 -.010 -.608 
240 .4-iS -.024 240 1. 0,0 . 107 240 -.034 -.632 
250 .551 -.012 250 1. 038 . 099 250 -. 034 -.544 
2£0 .681 . 039 2£0 1 . 111 . 034 260 - . (14' -.584 
270 .615 .012 270 1.195 .113 270 -.097 -.527 
280 .490 -.03' 280 1. 050 .0,3 280 -.1£4 __ ,,2 

290 .273 -.207 290 1. 028 -.083 290 -.182 -.673 
300 . 14, -.337 300 .9,2 -.090 300 -. 15 5 -.£84 
310 -.010 -.~25 310 .746 -. 131 310 -. 048 -.703 
320 -.157 -.£92 320 .440 -.293 320 .012 -.486 
330 -. 223 -.870 330 .3£6 -.293 330 . 12 5 -.361 
340 -. 285 -.955 340 .254 -.40' 340 .205 -.30£ 
350 -.327 -.95i 350 . 208 -.5,7 350 .257 -.25' 

PIA X PIIH "AX PIIH PIA X PIIH 

CP wo CP wo CP wo CP WD CP wo CP wo 

.t.81 260 -1.118 10 1. 195 270 -.6,2 10 .257 350 -.')91 60 

C 0 :-t F I G t,i ~ A i ! 0 N 8 COHFIGIJRATtON 8 C 0 H F I G IJ R A T I 0 H B 



~PPEHDIX 9 -- PRESSURE ~tFFEREHCE MAXIMA 

Tf4P'S 139-239 TAPS 146-24£ T~PS 151-251 

wo MAX MIH wo MAX tti H wo 11AX 11IH 

0 -.160 -.525 0 .300 -.329 0 . 804 -.570 
1¢ -.056 -.!507 10 .26!5 -.3!5!5 10 .939 -.628 
20 -.028 -.415 20 .128 -.497 20 .900 -.608 
30 .190 -.312 30 .033 -.498 30 .£95 -.612 
40 .529 -.20£ 40 - . (1£ 4 -.625 40 . 587 -.499 
5¢ .£03 -. 180 50 -.209 -.726 50 . 463 -.593 
fd) .718 -. 1 (•7 60 -.251 -.77£ £0 . 249 -.416 
70 . 66 7 -.054 70 -.238 -.789 70 . 121 -.351 
80 .815 -.004 80 -.187 -.71£ so . 1 7 0 -.390 
90 .735 .051 90 -.17£ -. 6 71 90 . 08 8 -.260 

100 . 848 . 051 100 -. 119 -.562 1 () () • 1)85 -.249 
110 . 743 -.012 110 -. 112 -.545 110 . 11 7 -.222 
120 .£21 -.110 120 -.076 -.529 120 .136 -.206 
130 . 380 -. 137 130 -. 025 -.640 130 .147 -.272 
140 .217 -.255 140 -.044 -.778 140 . 144 -.43£ 
150 . 12 9 -.209 150 0.000 -.607 150 . 116 -.521 
160 .054 -.265 160 .038 -.614 160 . 17 7 -.564 
170 . 127 -. 211 170 .070 - ~ 675 170 .273 -.382 
180 .122 -.229 180 . 087 -.368 180 .28(1 -.425 
190 .135 -.265 190 .114 -.391 190 . 282 -.432 \.N 

200 .184 -.283 200 . 024 -.516 2 00 .171 -.447 00 

210 .210 -.715 210 .010 -.758 210 .118 -.564 \.N 

220 .272 -.713 220 .025 -.749 220 .1£6 -.447 
230 .356 -.432 230 .020 -.573 230 .161 -.278 
240 .193 -.315 240 -.032 -.695 240 . 186 -.253 
2.50 .112 -.305 250 -.039 -.546 250 . 17 7 -.218 
2 £() .134 -.266 260 -. 064 -.47£ 260 . 14 7 -. 194 
270 .044 -.309 270 -. 088 -.659 270 .083 -.332 
280 .046 -.34' 280 -.138 -.588 280 .118 -.373 
2 90 .002 -.408 290 -.116 -.528 290 .173 -.352 
3 (t() -.027 -.487 300 .003 -.554 300 .324 -. 431 
~10 -. 097 -.538 310 .003 -.448 310 .439 -.502 
320 -.147 -. ,72 320 .090 -.-425 320 .517 -.583 
330 -.1,7 -.610 330 .244 -.263 330 .635 -.655 
340 -.1£2 -.700 340 .322 -.217 340 .816 -.,02 

3 !50 -.065 -.709 350 .292 -.227 350 . 787 -.551 

I"'HX I'IIH PIA X PI IN I"'A )( PIIH 

CP WI) CP WD Cf' wo CP wo CP wo CP wo 

.a.e:a 100 -·. 715 210 . 322 34() -. 789 70 .939 10 -.655 330 

CONFIC!JF.ATION e CONFICJJRATIOH e CONFIC!JR~TIOH B 



APPENDIX S -- PRESSURE DIFFERENCE MAXIMA 

TAPS 152-252 TAPS 153-253 TAPS 155-255 

WD "AX "IN WD "AX "IH wo "AX "IH 

0 .88ft -.317 Q .645 -.334 0 .OC!l -.254 
10 . 74£ .... 509 10 .£1£ -.447 10 .031 -.331 
20 . 749 -.727 20 .478 -.589 20 -.¢79 -.430 
30 ,,,. -.782 30 .352 -;743 30 ~.109 -.429 
40 .558 -.607 40 . 229 -.6£9 40 -. 113 -.528 
so . 545 -.£80 so -. 028 -.734 50 -. 106 -.528 
£0 .275 -. 556 60 -.176 -.755 60 -.095 -. 504 
70 . 088 -.5£9 70 -. 192 -.759 70 -.074 -. 454 
80 -. 02(• - 589 80 -. 143 -.7£1 80 -.029 -.388 
90 -. 022 -. 434 90 -. 10 7 -.£01 90 .002 -.287 

1 (•0 .034 -.321 100 -. 060 -.568 100 .048 -. 189 
110 . (•77 -.187 110 -. 043 -.327 110 .13£ -. 144 
120 .085 -.200 120 .013 -.345 120 .158 -. 178 
130 .122 -.237 1 30 .047 -.397 130 . 182 -.237 
140 .102 -.401 140 . 059 -.375 140 .203 -.40i 
15C< .091 -.377 150 . 057 -.399 150 . 179 -. 634 
160 .148 -·. 44C) 160 .105 -.312 160 . 194 -.540 
170 . 168 -.395 170 . 100 -.429 170 . 156 -.311 
180 .122 -.432 180 .115 -.i48 180 .121 -. 127 
190 . 097 -.423 190 .175 -.7,0 190 .272 -.243 \H 

200 .163 -.405 2(•0 .130 -.641 200 . 245 -. 199 00 

210 .027 -.4£7 210 . Oi3 -.475 210 . 297 -. 1 9i .c.-
220 . 11 0 -.627 22C• .03i -.451 220 .413 -. 142 
230 . 059 -.5,3 230 .034 -.539 230 .453 -. 1£3 
240 .076 -.550 240 .066 -.521 240 .848 -.120 
250 . 121 -. 4,2 2 so .143 -.397 250 . 708 -.036 
260 .061 -.365 2£0 . 112 -.406 260 . 7C) 1 .022 
270 . 04 7 -.313 2 70 . 203 -.30i 270 . 7i7 .012 
280 .114 -. 272 280 .257 -·. 262 280 .853 -.007 
290 .106 -.236 290 .299 -.201 290 . 7i8 -.02i 
300 . (t'' -.292 300 .374 -. 143 300 1 . 082 . 005 
310 .302 -.3:50 310 .~55 -. 114 310 . 701 -.059 
320 .331 -:328 32Q . 716 -. 157 320 . 552 -.084 
330 . 4i3 -.409 330 .£25 -. 130 330 . 384 -.097 
340 ·''' -.344 340 .708 -.2(10 340 . 186 -. 1 E·2 
350 .875 -.52i 350 ,,71 -.313 350 .082 -.208 

MAX ftiiH JIIAX MIN "AX MIH 

CP wo CP YO CP WD CP WD CP WD CP WD 

.9£' 340 -.782 30 .71Et 320 -.?it 80 1.082 300 -·. 63 4 150 

COHF!GliR~T!OH E COHFIGURATIOH 8 COHFIGURAT!OH 8 
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APPENDIX S -- PRESSURE OIFFER[HCE MAXI"A 

TAPS 157-2~7 

wo PI AX ftiH 

() .£25 -.206 
to .683 -. 123 
20 .714 -. 0·91 
30 .515 -.043 
40 .385 -.018 
50 .407 -.00' 
f.,t) .396 -.054 
70 .483 -.047 
80 ·''' -.048 
90 .903 -.0£3 

100 .568 -.029 
110 .719 -.0£3 
12(~ .546 -. 143 
130 .427 -. 155 
140 .3,5 -. 193 
t 50 . 39£ -.242 
1 £.0 .341 -.333 
170 .2,5 -. 158 
teo .241 -. 175 
190 .-1' 1 -.313 
200 .255 -.313 
210 .145 -.255 
220 .146 -. 157 
230 .102 -.083 
2 40 .OC)l -.079 
250 .085 -. 144 
260 .037 -. 178 
270 .054 -.209 
280 .072 -.302 
290 .070 -.431 
3(10 .055 -.447 
310 .110 -.4£9 
32() .366 -.456 
330 .289 -.419 
340 .49(t -.283 
350 .491 -.240 

"AX "IN 

CP wo CP WD 

. 903 90 -. 469 . 0 

COHFIGJJRATIOH 8 
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