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EVALUATION SUMMARY AND RECOMMENDATIONS

This report, based on the technical background information provided by Roder U.S.A., covers the
structural evaluation of their 10 meter Aluminum Frame Tent in accordance with the U.S. Building
Code Requirements. The specifications outlined in the American National Standards Institute /-
American Society of Civil Engineers (ANSI/ASCE) 7-93: "Minimum Design Loads for Buildings
and Other Structures” were followed in determining the integrity of the structure. This document
was intended to serve as a basis for the acceptability of these "temporary structures" under the
standard design wind loads at varying levels of exposure (terrain and wind velocities): Table 0-1

_presents the wind pressures (loads) under which the 10 meter frame was tested.

F.T.L./Happold, Incorporated compiled this report based on the existing tent system with
reference to the applicable building codes in the U.S. This report includes the loading used in the

‘analysis and gives an indication as to what wind exposure the structure is suitable for. Certification

of this document only shows that the Professional Engineer of that particular state is in agreement
with the report’'s contents. It does not, however, imply that the structure is generally suitable for
use within that state, or that every installation is covered by the report.

Computer-aided structural frame analyses were involved in the course of the investigation.
Different load combinations were considered to find the critical aspects of the design. Member
and detail checks were established to derive the conclusions for the entire report.

With such, F.T.L/Happold, Incorporated amived at the f{following conclusions and
recommendations:

1. The 10 meter Frame Tent and its elements (main flexural) are
~adequate based on- the structural analysis performed in
accordance with the nationally recognized wind speeds and
exposure classes (as shown in Table 0-1). The 10 meter version
was successfully rated up to 70 mph in a Class C exposure
provided that the 94/48/3 aluminum profile is used.

2. The frames should be anchored securely to the ground to
prevent the possibility of uplift in the event of wind suction,
especially when the wind hits the structure parallel to its ridge.
Considerations shouid also be given to the resulting horizontal
reactions (Part 7.2.5: Base Plates).

Maximum Upilift : 0.73 K (Class C, 70 mph)
Maximum Shear : 0.72 K (Class C, 70 mph)

‘The figures given are per base plate.

3. The structure should be set on firm and unyielding ground. This
ground should sufficiently contain the bearing pressures of the
base plates as well as the tractive forces of the rod anchors.

’

Maximum Pressure D 0.41 K (Class C, 70 mph)

r

The figure given is per base plate.



ltis thereby understood that the responsibility of proper installation according to the plans rests
upen the contractor. Such includes, but is not limited to, ensuring the following:

1. that the cables are always held taut,

2. that the fabric is stretched tight enough to prevent the
development of pockets and to maintain the prescribed roof
gradient, and

3. that the purlins are installed secursly against the rafters so as to
resist the calculated loads.

Finally, reference is made to the condition that the live load allowances (Part 4.2):

left rafter centerspan 125 Ibs
ridge : 250 lbs
right rafter centerspan 125 Ibs

- must not be exceeded at any time for the conclusions of this report to remain valid.

10 METER RODER FRAME (13.35 FT MAXIMUM HEIGHT)
WIND PRESSURES, q (psf)

Exposure 60 mph 70 mph 80 mph 90 mph
Class A 1.56 2.11 2.75 3.48
Class B 3.34 4.54 5.93 7.51
Class C 5.77 7.85 . 1026 42.98

"Class D 7.54 10.26 1341 18.97

The 10 meter version is suitable for up to a Class C, 70 mph wind exposure.
Refer to Part 8 of this report.

The stricken values are the unsuitable pressures for the 10 m Roder Frame Tent.

Tabte 0-1 10 m Roder Frame Tent Allowable Exposure Chart
where, according to ANSI/ASCE 7-93, p. 14:

SUr

Large city centers with at least 50% of the buildings having a height in excess of 70 feet. Use of
this exposure category shalt be limited to those areas for which terrain representative of Exposure
A prevails in the upwind direction for a distance of at least one-half mile or 10 times the height of
the building or structure, whichever is greater. Possible channeling effects or increased velocity

pressures due to the building or structure being located in the wake of adjacent buildings shall be
taken into account.

Exposure B

Urban or sub-urban areas, wooded areas or other terain with numerous closely spaced
obstructions having the size of single-family dwellings or larger. Use of this exposure category
shall be limited to those areas for which terrain representative of Exposure B prevails in the

upwind direction for a distance of ai least 1500 feet or 10 times the height of the building or
structure, whichever is greater.

w iy
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Exposure C

Open temrain with scattered obstructions having heights generally less than 30 feet. This category
includes {lat, open country and grasslands.

Exposure D

Flat, unobstructed areas exposed to wind flowing over large bodies of water. This exposure shall
apply only to those buildings and other structures exposed to the wind coming from over the
water. Exposure D extends inland from the shoreline a distance of 1500 feet or 10 times the
height of the building or structure, whichever is greater.
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Part 1

Introduction

11 Nature Qf the Evaluation

The 10 meter Roder Frame Tent consists of a series of pin-supported, double joint frames
spanning the tent hall width. These frames are the main supporting elements and are made
up of custom-designed hollow profiles of structural aluminum alloy (Al Mg Si - 1F28). An
equivalent American alloy, the 6061-T6, is detailed in the U.S. Aluminum Construction Manual
and shall be the basis of material property and allowable stress determinations. The struciure
is systematically reinforced with steel inserts at the ridge and eaves locations. These moment
resisting elements as well as the other connection components of the frame are made of
galvanized steel (St 37 and St 52).

These tents are classified as temporary structures. Their installation and use are restricted to
certain seasons and environmental conditions. In lieu of this, snow loads are neglected. If
such occurs, acceptable means of snow melting or removal, and interior heating shall be
immediately employed. Further, the tent should be maintained closed at all unused times to
prevent the possibility of an internal pressure build-up which is not considered in the
succeeding stability calculations of this report. It is also assumed that adequate presstre
leakage at the side walls is always available.

In general, five (5) load cases and eight (8) load combinations corresponding to a Class C
exposure, 70 mph wind velocity are investigated in this evaluation. These are outlined in
Table 4-2. Since ANSIVJASCE 7-93 rules out the possibility of windward roof suction for the 20
degree rafter inclination, the DL + LL + WSUCTION and DL. + WSUCTION Ioad combinations
are disregarded. In the course of the structural checks the following frame components are
given consideration:

A. Primary Elements .

1. Interior Frame Elements: Rafter Sections

2. Interior Frame Elements: Column Sections

3. Gable Frame Elements: Interior Strut Sections
B. Secondary Elements

1. Purlins

2. Beams

3. Roof Cables

4, Wall Braces

5. Base Plates

The technical background information, design drawings and material properties were made
available to F.T.L./Happold, Incorporated by Mr. Richard Martin of Roder U.S.A. to facilitate the
evaluation of the struclure according to the more general U.S. wind loading requirements.

~ ANSI/ASCE 7-93 code regulations will be utilized for this purpese in lieu of its more general

coverage regarding temporary structures, an advantage it has over the other U.S. codes (Part
4.3 and Appendix B).

1.2 Objectives

The ultimate goal of this analysis is to provide a sound basis for the structural acceptability of
the 10 meter Roder Frame Tent _in the light of the minimum U.S. Building Code requirements.
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This evaluation is also aimed at developing a suitability chart for the structure based on the
various terrain and wind conditions. In this regard, a stability report on the relevant conditions

is presented.
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Part 2

Structural Framing Plan

Presented in Figure 2-1 are the typical interior and gable end aluminum frames with their
corresponding dimensions. It is understood that the length of the structure may be extended
when necessary. As recommended, the minimum hall length would be 19.69 ft {6 m, 2 bays).
At hall lengths of over 78.74 ft (24 m), additional wind bracing fields are to be arranged so that
there would be 6 bracing-free fields (18 m) at the most between the wall bracings. The
structure in contention is the extrusion box section tent spanning the full 32.81 ft (10 m) width
and the primary structural assemblages are the aluminum frames.

The schematic elevations show the presence of steel inserts at the ridge and eaves and
pinned connections at the base support joints. The roof and walls are clad in non-prestressed
fabric skin connected to the aluminum frames by edge ropes slid through the aluminum
extrusions (Appendix A}. Since this fabric is not attached to the purlins, it transmits its forces
directly to the supporting frames. Moreover, the structure rests on base plates anchored
securely to the ground against uplift. The interior frame has a 32.81 ft span (10 m) and is
considered more critical than the intermediately strutted gable end frame.

Finally, for longitudinal stability, high strength cross bracing cables and aluminum tubes are
utilized for the roof and walls, respectively. In addition, the purlins, ridge and eaves beams
transmit longitudinal forces to the intermediate frames of the structure.
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Part 3

Section and Material Properties

3.1 Material Distribution

Figure 3-1 shows the material assignments for 10 meter Roder Frame Tent. The diagram is
accompanied by Table 3-1 outlining the section properties relevant to the analysis.

3.2 Section Properties

A tabulation of section properties for the Roder Frame Tent is presented as Table 3-1 in both
English and Metric units. More detailed calculations based on component areas, as well as
the cross section illustrations of the various profiles, are shown in Appendix A.

3.3 Material Properties and Design Criteria

The frames are assembled using structural aluminum box sections of Al Mg Si - 1F28 alloy
conforming to DIN 4113. This is the European atuminum alloy 6082-T6 which has an American
equivalent in the form of the 6061-T6. Section 2.2.1.1.2 (b) of the British Standard 8118
states that:

“An alternative alloy to 6082 is 6061 (Al Mg 1 Si Cu) of
durability rating B which has very similar properties with slight
improvement in formability and surface finish. It is available in
extruded tubular form and is mainly used for structures.”

as a reference.

Table 3-2 presents a rough property comparison of equivalent European and U.S. materials
for the 10 m Roder Frame Tent.
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SECTION PROPERTIES

I T English System
Section Aluminum Axx lyy Syy ryy lzz Szz zz Woight
Type Cint2 in*4 in"3 in - in*4 i3 in pif
awaorz Fa22 0.35 0.07 0.12 0.45 0.07 012 045 0.408
40/35/3 Fa2 084 022 028 0.59 0.18 0.26 0.53 0.755
60/40/3 Fa22 0.87 0.34 0.44 0.63 0.66 056 0.87 1.028
T B1/48/3 F28 129 1.71 (M1.16 115 0.68 0.73 0.73 1515
(B} 0.99
= 84/48/3 Fz8 1.79 3186 (T)1.58 1.33 0.81 0.85 0.67 2,107
{B) 1.89
The properties were lifted from the Test Repont by TUV Bayem.
Varifications were dohe in Appendix A,
‘ Metric System
em
! Saclion Aluminum AXx lyy Syy ryy l2z Sz rzz Weight
- Type cmi2 cmr4 cm*3 cm cmtd4 cm*3 cm kN/m
30/30/2 Fz2 224 294 1.96 1.15 2.94 1.96 115 0.006
I 40/35/3 Fa22 414 917 458 149 7.38 422 1.34 0.011
‘ | - 60/40/3 F22 5.64 14.31 7.16 159 27.39 913 220 0.015
ed s
i 81/48/3 F2s 8.1 70.97 (T)19.00 292 28.61 11.90 1.86 0.022
ke {B) 16.30
B 54/48/3 F28 1156 13138 (T) 2550 337 337 14,00 171- 00
. {B) 30.80
- General Notes:
4 1 1. Figures are based on the following unit weights:
i a. Aluminurm: 169.34 pdf (or 26611.83 N/m"3)
- e b. Steal: 490.00 pct {or 77003.63 N/m*3)
) : 2. Refer to the tabulation of cross sectional properies for the corresponding areas.
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DESIGN CRITERIA
Criteria Germany us. Gamany u.s. Germany u.s.
Material Alurninum Aluminum Steel Steel Cable Cable
Type AlMg Si-1F28 6061-T6 ST a7 A-35 FEAT770 Steel Structural
DIN 4113 Aluminum Box Hollow Structural DiN 3066 Wire Rope
Aluminum Alloy Sacllons Seclion Tubing {(F.08.=25) ) .\
Fy 200 Ksl @ 0.2% 35.0 Ksl 33.0 Ksi 36.0 Ksi
Fu 39.9Ksl 42.0 Ksi §3.1Ksi 58.0 Ksi
E 10100 Ksi 10100 Ksi 29000 Ksi 25000 Ksi 16000 Ksi
w 1865 pcf 169 pet 490 pct 490 pcf 550 pot
Fal 19,1 Ksi 18.0 Ksi Section 15 132K{6mm)  2.04K (6 mm)
(Flexure) {Flexure) A|SC Specs. Minimum Minimum
Breaking Load  Breaking Load
General Notes:

1. The German Aluminum (Al Mg Si - 1F28) Alloy conforming to DIN 4113 is alse equivalent to the tollowing:
a. the 6082-T6 European Aluminum Alloy, and
b. the 6061-T6 American Aluminum Alloy {Fy = 35.0 Ksi and Fu = 42,0 Ksi).
It has the following properties: Fy = 29.0 Ksi @ 0.2% and Fu = 39.9 Ksk.

2. The German Steel (ST-37) is kewise similar to the American Grade A36 Structural Steel.
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Part 4

| Load Assumptions

A typical interior frame was considered in determining the loads for analysis. The load
calculations for the 10 meter Roder Frame Tent were done with the aid of a spreadsheet
program and will mainly consist of a combination of the following: Dead Loads, Live Loads
{Snow and Fixtures) and Wind Loads. The output is presented hereafter.

4.1 Dead Loads

The structure dead loads are of two types:

1. a distribited element load, and
2. point loads at the ridge and eaves.

The rditer, purlin, roof fabric and minor component weights account for the former while the
ridge and eaves beams, and wall fabric weights make up the latter. The column weight was
neglected since it would normally be transmitted directly to the foundations. Nonetheless, it
will be incorporated in the analysis of the base plates.

42 Live Loads

Due to the temporary nature of the structure and its seasonal installation, snow is neglected in
the load considerations. This will be forgone under the condition that measures be provided
to ensure snow removal or melting in such an unlikely event. Furthermore, the prescribed
gradient of the roof fabric should be maintained to allow for smooth drainage and the
prevention of ponding.

Seismic, moving and additional live loads (during the construction stage) are also beyond the
scope of the analysis. It is assumed that no onerous stresses will be imposed on the
lightweight, fabric-clad frame structure during its installation and subsequent use. Only the
electrical and mechanical fixtures (lighting, HVAC, suspended items, etc.) totalling 500 1bs per
frame are accounted for. The total weight is assumed to be distributed accordingly:

1. lett rafter centerspan (125 [bs},
2. ridge (250 ibs), and

3 right rafter centerspan (125 ibs).

4.3 Wind Loads

The ANSI/ASCE 7-93 wind loading provisions for various areas around thé U.S. shali be used
as the guidelines for wind pressure (and load) calculations. ANSVASCE 7-83 standards are
recognized by all model building codes including the:

1. Building Officials and Code Admmustrators (BOCA)
2, ' Standard Building Code {SBC),

3 South Florida Building Code (SFBC), and

3 Uniform Building Code (UBC}.

The following ANSIFASCE 7-93 factors for the wind pressure calculations apply to the 10
meter version of the Roder Frame Tent:
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1 = Importance Factor, which is related to the structure's
intended occupancy and use,

Gh = Gust Response Factor, which is dependent ubon the
structure height and exposure class, and
Kz = Velocity Pressure Exposure Coefficient, which depends on

similar factors as the above mentioned Gh.

The importance factor, 1, is set at 0.77 instead of 1.00 since the struclures are only temporary
"and the design winds come with a reduced return period, that is, from 50 years to less than 2
years. It should be noted that the importance factor vatues of 1.07 and 0.95 are specitically
associated with annual probabilities of being exceeded of 0.01 and 0.04 (mean wind
recurrence intervals of 100 and 25 years - ANSVASCE 7-93 Commentary, p. 60), respectively.

it is considered grossly impractical from an engineering point of view to design for a wind
occurrence that has a probability of 0.02 (once in 50 years) especially # the structure has only
a short service life. ANSI/ASCE 7-93 gives an allowance for this by reducing the I to 0.77. This
is equivalent to a 23% reduction in the design wind speed. This practice is also documented
in British codes in the form of S3, the statistical factor for temporary structures [British CP3:
*Code of Basic Data for the Design of Buildings”, Chapter V, Part 2, Wind Loading].

Refer 1o the attached calculations for the constant values (Table 4-1). These figures were
used in conjunction with varying exposure classes and wind speeds to derive the maximum
design wind pressures according to the ANSI/ASCE 7-93 formula. Finally, for a bay width of
9.84 ft {3 m), the uniform wind loads were calculated. These were then subjected to the
geometry dependent Cp factors (Table B-1 and Figure B-2) to produce the distributed frame
loads utilized in the computer analyses. Figure 4-2 shows the different coefficients for the
main wind-force resisting system. An internal pressure coefficient (Cpi) of zero is assumed at
Ahis-stage.

Furthermore, the structure has been analyzed with the assumption that no dominant
windward or leeward openings are present during its exposure to wind. Locally high wind
pressures brought about by uncommon topography are also neglected.

Appendix B contains more information on the subject of wind loading.

4.4 General Load Cases and Combinations

The five (5) load cases (the WSUCTION scenario will later be excluded), are graphically
ilustrated in Figure 4-2 and the eight (8) combinations are summarized in Table 4-2. The
frames will be initially analyzed using the C-70 (Class C, 70 mph) wind pressure and will
subsequently be tested on the other pressures, if warranted. .



DATA FOR THE FRAME LOADS
Structure Geometry
Bay Width

Frame Geomelry
Total Frame Widih
Total Frame Height
Cotumn Halght

Raftor {94/48/3 Aluminum Profile)
Horizontal Span
Inclination Angle
Cosine{Angte)
Length
Linear Weight

Ridge Beam (40/35/3 Aluminum Profile)

Span
Linear Weight

Eaves Beam (6@'4013 Aluminum Profile)

Span
Linoar Walght

Purlin {(40/35/3 Aluminum Profile)
Span '
Quantity per Rahar
Linear Walght

Fabric
Tributary Width
Tributary Height
Welght

9.84 fi

R2sh
1335 fi
738 h

1640 ft

20.00 deg
094
17.46 ft
211 plf

984
0.76 pit

9.84 h
1.03 pit

9.84
1.00 pc
0.76 pit

9.84 f
738 1
0.208 psf
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Load Case # 4

e

Wind Perpendicular to the Ridge and ™~ -

Positive Pressure at the Windward Side .
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. ‘LoadCase #5 :

Wind Perpendicular 1o the Ridge and .
Suction at all Sides
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LOAD CASE SUMMARY

Case No, Description
1 Dead Loads
2 Live Loads
3 Wind Load Perpandicular to the Ridge
Suction on the Windward Side
4 Wind Load Perpendicular to the Ridge
Positive Prassure on the Windward Side
5 Wind Load Parallel to the Ridge
Suction on All Sides
LOAD COMBINATION SUMMARY
Case No. Description
6 DL
7 DL +LL
8 DL + LL + WSUCTION
9 DL + LL + WPRESSURE
10 DL + LL + WPARALLEL
11 DL + WSUCTION
12A DL + WPRESSURE
13 DL + WPARALLEL
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ParfS X
Structural Analysis and Results

5.1 Computer Model

The Roder Frame is modeled as an assemblage of beam and column segments systematically
connected with moment resisting inserts. Releases are set where the components are
pinned or bolted to accurately simulate a zero moment condition. These occur at the column
bases. :

Shown in Figure 5-1 is the typical interior frame with its node and element labels. To facilitate
the model set-up, coordinates are assigned to each node (corresponding to its relative point
in space) and element connectivity data are introduced. Support or boundary conditions
(pinned supports} are then set to finish the system geometiy.

This model is then input into ROBOT V8, a graphical user interfaced finite element analysis
program, together with the material and cross section properiies, load cases and
combinations (Figure 5-2), At this stage, the computer model is ready for analysis.

- 5.2 ROBOT V6 Results

The graphical results involving the frame displacements, moments and internal forces for the
resulting. six load combinations are shown as Figure 5-3. Also indicated are the extreme
values and their relative locations. These should be viewed in conjunction with the Estings
provided in Appendix C.
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£66514:50 Boder 10m  Run Number 1

COORDINATE DATA (METRIC UNITS}
Description Global X (m) Global Y (m) e
: LA DR
Lef Pinned Support 5000 0000 L
Left Eaves - -5.000 2.250 vl
Left Live Load Application Point «2.500 3.160 ] et SN
Ridge Polnt 0.000 4.070 Lo
Right Live Load Apgplication Point 2.500 3.160
Right Eavas 5.000 2.250
Right Pinned Support 5.000 0.000
Slops 0,354 e e
Span 10000 m Co
Bay Width 3,000 m T
COORDINATE DATA (ENGLISH UNITS) T
Description Global X_ () Gilobal Y (ff)
Left Pinned Suppen -16.40 0.00 S
Left Eaves -16.40 7.38 e
Left Live Load Application Point -8.20 10.37 e
Ridge Point 0.00 13.35 T A
Right Live Load Application Point 8.20 10.37 P
Right Eaves 16.40 7.28 C -
Right Pinned Suppont 16.40 0.00 L
Slope 0.36
Span 3281 ft
Bay Width 9.84 ft
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Figure 5-3 Diagrams of Displacements, Moments and Internal Forces
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Figure 5-3: Diagrams of Displacements, Moments and Internal Forces °
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Part 6

Critical Loads
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checked/date
i
IC o
f
P FRAME LOAD MEMBER MAXP MAX V MAX M
' ELEMENT COMBINATION (Kips) {Kips) {Kip-t)
Flexural DL + WPRESSURE 2 0.31 -0.07 -3.62 :
Membaers ‘ .
(Rafters)
Frame Column DL + WPRESSURE 1 0.15 0.26 -3.62
Segments
Supports or DL+LL 1,6 0.41 (+-)0.24 0.00
Foundations DL + WPRESSURE 1 -0.15 -0.72 0.00
DL + WPARALLEL 1,6 -0.73 {-/4+)0.10 0.00
Nota:

The other elements wlll be tested using q = 7.85 psf comresponding to a Class C, 70 mph wind
exposure. : : -
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Part 7

Structural Investigations

This section covers the evaluation of key structural elements, conneclions and details that
. may prove critical to the frame stability under the applied wind loads. In the course of the
analyses, constant reference is made to the following:

1. Section properties (Part 3 or Appendix A),
2. Failure criteria established for the frame version, and
3. The Aluminum and Steel Construction Manuals {(U.S.).

Frame Loading Provisions

On the subject of external loading and allowable stresses, the following important provisions
are lifted from the Aluminum Construction Manual: '

Section 2.3.1: Dead Load

The dead load to be used in the design of the structure
includes its self-weight and the weight of all materials
permanently attached to and supported by it.

Section 2.3.2: Live Load

‘Static and dynamic live loads, as well as snow, ice, ponding,
and wind loads shall be based on the appropriate building
codes. Where building codes do not apply, requirements
shall be established from performance specifications of the
structure.

ih ifications may be | T _third (173
when stresse$ are produced by wind or seismic loading.

ng.al : bination with the desion dead and Ii

loads,

However, these sections shall not be less than that required
for the dead and other live loads acting alone. In the case of
wind or ice loads, the form of the structure and any of its
exposed components (e.g. increased area exposed to wind
due to icing) shall be considered.

Likewise, from the manual of the American Institute of Steel Construction:
Section 1.5.6: Wind and Seismic Stresses

Il i |

! . ded wi d | ind P
loading, acting alone or in combijnation with the design dead
and live loads, provided that the required section computed
on this basis is not less than that required for the design
dead and live load and impact (if any), computed without the
1/3 stress increase, and further provided that the stresses
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are not otherwise required to'be calculated on the basis of
- reduction factors applied to design loads in combinations.

10 Meter Roder Frame Tent Version

The 10 meter version of the Roder Frame Tent, with an external column height of 7.38 ft, was
analyzed with design loads corresponding to a C-70 (Class C exposure, 70 mph} wind. The
following were calculated in Part 4.3:

q = 7.85 psf
P =77.30 pif

] according to the ANSI/ASCE 7-93 guidelines for wind loading.
The analyses using the other wind pressures will be deferred untit Part 8: Acceptability Under

Variable Exposure and Wind Conditions. This section will only investigate the effects of the C- g
70 forces to facilitate the determination of the most critical frame element. ‘ .\
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"Table 7-1 wind Load Distribution, Struts

,'Table 7-2 Wind Load Distribution, Beams and Purlins ~ ............... e e
Table 7-3 Uplift Fo I’CGS Rafter checked/ date '
WIND | OAD DISTRIBUTION, STRUTS
5 Strut No.  Strut Helght  Trbutary Area +GCp  -GCp q Lateral Load {+) Strut Shear LateralLcad {-) Strut Shear
(ty {sq ) : (psh) {fbs) (fos) (1bs) (Ibs) ?
1 7.28 45.81 124 165 6585 '338.98 169.49 -449 44 -22472
2. 11.36 124.26 114 124 595 844.16 422.08 918,06 -458.03
340.13 gqft 236629 1183.16 -2735.00 -1367.50
Note : ForA <10s8qft, GCp = Ci )
- ForA>500sqft, GCp = Cf .)
ANSIASCE 7-93 Flgure 3 (a}

(FlgumB-Z"nAPpﬁndle) . SRR .. S .‘ L

WING AT DS TRAUTION BEAMS ANSBUHIRS - — — - =~

Corresponding Cross Comprassive  Tenslle Compression Tenskon  Remarks
Strut No. Sactlon Area Capacity Capacity
{sq In) (K) (K} {K) K

Companent

Eaves Beam 1 : 0.87 1.30 16,53 0,58 0.68 ok
Purfin 2 0.64 0.68 12,16 042 0.46 ok 'f'—
Ridge Beam na 0.64 0.68 12.16 -0.63 0.69 ok

T

Ncte : Fa, the allowable oomprosslve stross, was derived acoording to slandemess restrictions.
Ft, the aliowable iensile stressTor ifia Bliminum praflos. T819Ksl ™

f!,a.ﬂ FORCES. BAFTER - B

Reglon -GCp Ws
{4]

Ridge & Eaves -2.07 -60.46
Beyond "a" -1.11 -32.58

where a < 3.28 ft
415 1t

but = 1.31 ft
3.00 #

A= 85.01 sqft
85.91 sqft

Nole : For A< 10sqft, GCp=Ci
For A>100sqft, GCp = C!
ANSVASCE 7-93 Figure 3 [b)
(Figure B-2 in Appendix B) -
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Criteria Units Purlins - Eaves Beams Ridge Beam Remarks
Sectlon 40/35/3 60/40/3 40/35/3 F28 Alumlinum
CGuarthy {pcs) 2.00 2.00 1.00
Length {ft) 0.69 9.69 8.69 Net Length
Ax {sqin) 0.64 0.87 0.64 :
r min {in) 0.53 0.63 053
Slenderness KL/ rmin, K=1 219.28 1684.48 219.28 > 66
Fa - S1E3/ {KUN#2 {Ksh 1.06 1.50 1.06 Comprassion -
P AxFa 8] 0.68 1.30 0.68 .
SumP P x Quantity K 1.36 261 0.68
Total K} ; 464
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Table 7 -6 Cable Forces
% - , checked/date
"~ CABLE FORCES
Panel No. Mean PanelHt, Tributary Area +GCp -GCp q Lateraf Load (+) Latera!Load (-) P(+) P
(0 (satt) (psl) (Ibs) (Ibs) ®s  (bs)!
1 8.87 72.79 1.20 -1564 685 518,17 -668.08 259.09 -334.04"
2 11.86 184.55 1.10 -1.20 595 1268.66 -1384.36 634.33 -£92.18
3 8.87 7279 1.20 -154 595 518.17 -668.08 259.09 -334.04,
340.13 2305.00 -2720.51 115250 -1360.26
Nate . ForA < 10egft, GCp=Ci
For A > 500 sq ft, GCp = Gt
ANSVASCE 7-83 Figure 3 (a) ;
{Figwe B-2 in Appendix B) ‘
r
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BOOF AND WAL CABIE TENSIONS
Pressure Loads
Cable No. of Diameter Capaclty  Cable Wind Load Beam /Purin Aggregate Cable  Relative
No, Bays F.0S5=25 Inclnation (Pressure)  Compression Tension Stress
{mm) (k) (deg) (K) (K} (i} (%)
1: Rool 1 6.00 2.04 60.59 0.63 0.63 0.65 31.68
2: Wall 1 30.00 7.56 - 36.87 0.26 0.58 072 8.53
F/4= 0.58
F= 231
Suction Loads
Cable No. of Dlameter Capacity Cable WindLoad Beam/Purdin Aggrogate Cable  Relative
No. Bays F.O.5=25 Inciination {Suction) Tension Tension Stress
(mm} (k) (deg) (K} (K (i) (%)
1: Rodd 1 6.00 2.04 80.59 -0.69 0.69 0.70 34,57
3: Wall 1 30.00 7.56 36.87 -0.33 0.68 0.5 11.25
Fld= -0.68
F= 272
Nota:

1. The aggregate cable tenslon needed to resist the applied wind bad s distributed among the bays with cables.
2. The cable Inclination is taken from the beams or purilns,
.3. The relative siress is the ratio of the actual load per bay to the cable capacity.
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Note :

PLATE BENDING
MaxImum Pressure
PIA = P/ 23300.00 Ksmm 5
P7 3612 Ksi
P/ 025 Ksf
Maximum Stress
S maximum = V7 24303.07 Ksmm
V7 37.67 Ksl
v/ 026 Ksf
Maximum Moment
M maximum = 821 P+ 786V Kmm
0.36 P+ oV Kin
+ Bending Stress
‘ b= 356 P+ 304 ¥V Ksi
Tabulation
Criteria Units Load Comb. #7 |Load Comb. # 12 Load Comb. # 13
P K 0.41 015 0.73
PrA Ksf 1.63 -0.60 -2.91
v K 024 0,72 -0.10
S maximum . Kst 0.92 275 0.38
M Kin 0.22 017 -5.23
fbo Ksl 2.19 1.66 230
Disregard the negative M's and fb's.
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‘ checked/date
YERTICAL SUPPORTS b
Criteria Units Load Comb, # 7 | Load Comb. # 12| Load Comb. # 13 Allowables ¢
P K 0.41 -0.15 -0.73
{a gross (C) Ksi 022 16.92
ftnet (T Ksi 0.08 0.44 19.00
ft gross (T) Ksi ‘ 0.08 0.39 18.00
v K 024 0.72 -0.10
. tv I Ksi 0.14 043 0.06 12.00
(' ) M Kin 043 1.28 0.18
. fb Ksl 5.81 17.42 2.42 19.00
fb tetal Ksl 6.03 17.50 2.8 15,00

./
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Part 8
Acceptability Under Variable Conditions

8.1 Relétive Stress Levels

Table 8-1 shows the frame components’ loading condition under the standard C-70 wind. Itis
from this tabulation that the most stressed element is discovered and consequently tested
against additional, higher loadings. .

- 8.2 Allowable Exposure Chart

Since it was already proven that the-frame can sufficiently withstand C-70 wind pressures,

minor calculations can be performed to determine its adequacy for a slightly more severe .]
exposure. This is made valid and possible by the principle of superposition. Reference is ’
made to Appendix C: ROBOT V& Listings for internal force and moment values at the same

node of the critical element or segment for both the static (DL or DL+LL) and the dynamic

loading conditions.
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8.1 Relative Stress Levels

Table 8-1 Relative Stress Levels
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MAIN AND SECONDARY MEMBERS
ELEMENT AXIAL BENDING SHEAR BEARING
(%) (%) (%) {%}
Rafters
Tension Flange 0.67 84.59
Compression Flange -0.67 95.02
Columns
Tension Flange 0.32 76.22
Compression Flange -0.32 84.45
Gable Struts 1.38 358.67
Purlins and Baams ©19.07
Roof Cablas 34,57
Wall Cables 11.25 )
Base Platos
Bearing Plate 11.53 56.00
Vertical Suppont Plates (C) 1.30 69.08 3.58
(T 2.32
Ground Pegs 470
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16 METER RODER FRAME (13.35 FT MAXIMUM HEIGHT)

WIND PRESSURES, q (psf)
Exposure 60 mph 70 mph 80 mph 90 mph
. Class A 1.55 2.11 2.75 3.48
({b : . Class B 334 4.54 5.93. 7.51
R | classc 5.77 7.85 10.26 1208
Class D 7.54 10.26 13.4% 16.97

The 10 meter verslon Is sultable for up to a Class C, 70 mph wind exposure.
~ The stricken values are the unsuitable pressures for the 10 m Roder Frame Tent.
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