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*'IM'HE 12 METER RODER FRAME TENT
EVALUATION

F.T.L./ Happold, Incorporated

"Submitted to
Mr. Richard Martin, Roder U.S.A.
. onJuly 12,1996

EVALUATIQN SUMMARY AND RECOMMENDATIONS

This report, based on the technical background information provided by Roder U.S.A., covers
the structural evaluation of their 12 meter Aluminum Frame Tent in accordance with the U.S.
Building Code Requirements. The specifications outlined in the American National Standards
Instilute / American Society of Civil Engineers (ANSIASCE) 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 12 meter
frame was tésted.

Computer-aided structu'ral 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 arrived at the following conclusions and
recommendations: -

1. The 12 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 12 meter
version was successfully rated up to 80 mph in a Class G
exposure,

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 should also be given to the resulting
horizontal reactions (Part 7.2.3: Base Plates).

Maximum Uplift : 1.47 K (Class C, 70 mph)
: : 2.01 K (Class C, 80 mph)
- Maximum Shear : 1.37 K (Class C, 70 mph)

1.83 K (Class C, 80 mph)

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 : - 0.81 K(Class C, 70 mph)
0.81 K {Class C, 80 mph)



It is thereby understood that the responsibility of proper installation according to the plans
rests upon 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 iight enough to prevent the
development of pockets and to maintain the prescribed roof
gradient, and

3. that the purins are installed securely 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 250 lbs
ridge : 500 Ibs
right rafter centerspan 250 Ibs
must not be exceeded at any time for the conclusions of this report to remain valid. _ ‘ .

12 METER RODER FRAME (15.08 FT MAXIMUM HEIGHT)
WIND PRESSURES, q {psf)

Exposure 60 mph 70 mph 80 mph 90 mph
Class A 1.55 2.1 2.75 ' 3.48
Class B 3.34 4.54 5.93 7.51
Class C 577 7.85 10.26 12.08
Class D 7.54 10.26 344 16.87

The 12 meter version is suitable for up ta a Class C, 80 mph or Class D, 70 mph wind exposure.
Refer to Part 8 of this report. )
The stricken values are the unsuitable pressures for the 12 m Reder Frame Tent. "\Q‘

Tabte 0-1 12 m Roder Frame Tent Allowable Exposure Chan

where, according to ANSIYASCE 7-93, p. 14:
Exposure A

Large city centers with at least 50% of the buildings having a height in excess of 70 feet. Use
of this exposure category shall be limited 1o 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 terrain 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
upwing direction for a distance of at least 1500 feet or 10 times the height of the building or
structure, whichever is greater.

Exposure C

‘Open terrain with scattered obstructions having heights generally less than 30 feet. This

category includes flat, 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

1.1 Nature of the Evaluation

The 12 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-T8, is detailed in the U.S. Aluminum Construction Manual
and shall be the basis of material property and allowable stress determinations. The structure
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).

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. i
such occurs, acceptable means of snow melting or removatl, 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 repori. It is also assumed that adequate pressure
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, 80 mph wind velocity are investigated in this evaluation. These are outlined in
Table 4-2. Since ANSI/ASCE 7-93 rules out the possibility of windward roof suction for the
20.14 degree rafter inclination, the DL + LL + WSUCTION and DL + WSUCTION load
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 Eements: Column Sections

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

1. Purlins and Beams

2. Roof and Wall Cables

3. Base Plates

The technical background information, design drawings and material properties were made
available to F.T.L./Happold, Incorporated by Mr. Richard Marin of Roder U.S.A. to facilitate the
evaluation of the structure according to the 'more general U.S. wind loading requirements.
ANSI/ASCE 7-93 code regulations will be ulilized for this purpose 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 acceptabiiity of
the 12 meter Roder Frame Tent in the light of the minimum U.S. Building Code requirements.
This evaiuation is also aimed at developing a suitability chart for the structure based on the
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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 32.81 ft (10 m, 2
bays). At hall lengths of over 98.43 ft (30 m), additional wind bracing fields are to be arranged
so that there would be 6 bracing-free fields {98.43 ft, 30 m} at the most between the wall
bracings. The structure in contention is the extrusion box section tent spanning the full 39.37
ft (12 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 jeints. 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 39.37 ft span (12 m) and is
considered more critical than the intermediately strutted gable end frame.

Finally, for longitudinal stability, high strength cross bracing cables are utilized for the roof and
walls. 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 12 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 aluminum 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 stight
improvement in formability and surface finish. It is available in
extruded tubular torm and is mainly used for structures.”

asa reference.

Table 3-2 presents a rough property comparison of equnvalent Eurcpean and U.S. materials
for the 12 meter Hoder Frame Tent.
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SECTION PROPERTIES
English System
Section AlMySi-t Axx lyy Syy ryy lzz Sz rzz Walight
Type inA2 in*4 in*3 In In*4 in*3 - in pt
60/60/3 F28 1.06 0.8% 0.76 0.92 0.89 0.76 0.92 125
806073 F28 125 177 112 1.19 1.13 0.95 0.95 147
130/7073 Fa28 2.36 8.18 3.20 1.86 252 1.83 1.03 2.78
160/100/3 F28 2.86 16.04 5.09 237 6.92 3.52 156 3.36
Metric System
Saction AlMgSI-1 Axx lyy Syy ryy lzz S22z nz Waight
Type cm*2 cm™4 cm*3 cm cmt4 cm*3 cm KN/m
60/60/3 Fa8 6.84 37.14 12,38 233 37.14 12.38 233 0.018
BO/60/3 F28 B8.04 73.65 18.41 3.03 456.90 15.63 242 0.021
130/70/3 F28 15.24 340.58 52.40 473 104.75 29.93 2.62 0.041
160/100/3 F28 18.44 667.52 B83.44 502 288,17 57.6% 3.95 0.049
Ganeral Noles:
1. Figures are based on the following unit weights:
' a. Aluminum: 169.34 pdf {or 26611.83 N/mA3)
b. Steel: 450,00 pof {or 77003.63 N/m*3)
2. Refer to the tabulation of cross sectional properties for the comesponding areas.
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DESIGN CRITERIA .
Criteria Germany us. Germany us. Garmany us.
Matertal Aluminum Aluminum Steeal Steel Cable Cable
Type Al Mg Si-1F28 8061-T6 ST 37 A-16 FENTT0 Stoel Structural
. DIN 4113 Aluminum Box Hollow Structural DIN 3066 Wire Rope
Aluminum Alloy Sections Section Tubing (F.0.S. =25} .
Fy 20.0 Ksl @ 0.2% 350Kst .| 33.0Ksi 36.0 Ksi
Fu 39.9 Ksi 42.0 Ksi 53.1 Ksi 58.0 Ksi
E 10100 Ksi 10100 Ksl 29000 Ksi 29000 Ksi 16000 Ksi
w 165 pcf 169 pcf 490 pct 490 pet 550 pcf
F all 19.1 Ksi 19,0 Ksi Sectlon 1.5 132K (Emm) 2.04 K ({6 mm)
{Flexure} (Flexure) AISC Specs, Minimum Minimum
Breakingboad  Breaking Load
General Notes:

1. The German Aluminum (Al Mg Si - 1F28) Alloy conforming to DIN 4113 ia also equivalant to the fellowing:
a. the 6082-T6 European Aluminum Alloy, and
b. the 6061-T& American Aluminum Alloy (Fy = 35.0 Ksi and Fu = 42.0 ksi).
it has the lollowing properties: Fy = 29.0 Ksi @ 0.2% and Fu = 39.9 Ksk.

2. The German Stesl (ST-37) Is fikewise similar to the American Grade A36 Structural Steel.
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Part 4

Load Assumptiohéw

A typical interior frame was considered in determining the loads for analysis. The load
calculations for the 12 meter Rodér 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.

41 Dead Loads

The structure dead loads are of two types:

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

The rafter, 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.

4.2 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
10 ensure show 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. Cnly the
electrical and mechanical fixtures (lighting, HVAC, suspended items, etc.) totalling 1000 Ibs
per frame are accounted for. The total weight is assumed to be distributed accordingly:

1. left rafter centerspan (250 Ibs),
2. ridge {500 Ibs), and
a. right rafter centerspan (250 Ibs).

4.3 Wind Loads

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

Building Officials and Code Administrators (BOCA),
Standard Building Code {SBC),

South Florida Building Code (SFBC), and

Uniform Building Code (UBC}.

Wwh =

The following ANSVASCE 7-93 factors for the wind pressure calculations apply to the 12
meter version of the Roder Frame Tent:
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| = mmange_ﬁamg[ which is related to the structure's
intended occupancy and use,

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

similar factors as the above mentioned Gh.

The importance factor, |, is set at 0.77 instead of 1.00 since the structures 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 values of 1.07 and 0.95 are specifically
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 if the structure has only
.a short service lite. ANSIASCE 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 to 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 ANSIYASCE 7-93 formula. Finally, for a bay width of
.16.40 ft (5 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
_this 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
pressuras brought about by uncommon topography are also neglected.

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

44 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-80 (Class C, 80 mph) wind pressure and will
subsequently be tested on the other pressures, if warranted. ™ oo



DATA FOR THE FRAMELOADS .

Structure Geometry
Bay Width

Frame Geometry
Total Frame Width
Total Frame Helght
Column Helght

Rafter (160/100/3 Aluminum Profile)
Herizontal Span '
Inclination Angle
Cosine(Angle}

Length
Linear Weight

Ridge Beam (80/60/3 Aluminum Profile)

Span
Linear Weight

Eaves Beam (130/70/3 Aluminum Profile)
Span
Linear Weight

Purlin {60/60/3 Aluminum Profile)
Span
Quantity per Rafter
Linear Weight

Fabric
Trbutary Width
Tributary Helght
Waight

16.40 R

3937 -
15.00 ft
787 1

19.69 ft

20.14 deg -
0.94

2097 fi
3.36 pit

16.40 t
147 pit |

16.40
278 plf

1840 tt
1.00 pc
1.25 plf

16.40 #t
787 %
0.208 psf
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Case No. Description
1 Dead Loads
2 Live Loads
3 Wind Load Perpendicular 1o the Ridge
Suctien on the Windward Side
4 Wind Load Perpendicular to the Ridge
Paositive Prassure on the Windward Side
5 Wind Load Parallel to the Ridge
Suction on All Sides
LOAD COMBINATION SUMMARY
' Case No. Description
6 oL
7 DL+ L
8 DL + LL + WSUCTION
9 DL + LL + WPRESSURE
10 DL + LL + WPARALLEL
11 DL + WSUCTION
12 DL + WPRESSURE
13 DL + WPARALLEL
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- Part5
‘Structural Analysis and Results

5.1 Computer Model

The Roder Frame is modeled as an assemblage of beam and column segments systematically
connected by moment resisting inserts. Releases are set where the components are pinned
or bolied 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 slement 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
(pmned supporls) are then set to finish the system geometry.

'Thns model is then input into ROBOT V86, a graphical user interfaced finite element analysis
program, together with the material and cross section properties, load cases and
combinations (Figure 5-2). At this stage, the computer model is ready for analysis.

'52  ROBOT V6 Reslts

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 shou!d be viewed in conjunction with the listings
provided in Appendix C.
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Node and Element Data

 Figure 51
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.. Tables1 Coordinate Data
checked/date
SPREADSHEET GENERATION OF THE FRAME LOADS
967101325 ‘ Boder12m Run Number 1
COOHRDINATE DATA (METRIC UNITS)
Description Global X {m} Global Y (m)
Left Pinned Support -6.000 0.000
Loft Eaves -6.000 2,400
Left Live Load Application Point -3.000 3.500
Ridge Point 0.000 4.600
Right Live Load Application Point 8.000 3.500.
Right Eaves 6.000 2.400
Right Pinned Suppon 6.000 0.000
Slope . 0.367
Span 12.000 m
Bay Width 5.000 m
COORDINATE DATA (ENGLISH UNITS)
Description Global X {ft) Global Y (i)
Left Pinned Support -19.69 0.00
Left Eaves -19.69 7.87
Left Live Load Application Point -0.84 11.48
Ridge Palnt 0.00 15.09
Right Live Load Application Point 9,84 11.48°
Right Eaves 16.69 7.87
Right Pinned Support 19.69 0.00
Slope 037
Span 39.37 fi
Bay Width . 1640 1
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Figure 5-3 Diagrams of Displacements, Moments and Internal Forces
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Diagrams of Dlsplacements Moments and Internal Forces

Load Combination No. 9 : DL + LL + WPRESSURE
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Critical Loads
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Part 7

Structural Investigations

This section covers the evaluation of key structural elements, connections 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 Stee! 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,

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 1o icing) shall be considered.

Likewise, from the manual of the American Institute of Steel Construction:

Section 1.5.6: Wind and Seismic Stresses

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 caiculated on the basis of
reduction factors applied to design loads in combinations.

12 Meter Roder Frame Tent Version

The 12 meter version of the Roder Frame Tent, with an external column height of 7.87 ft, was
analyzed with design loads corresponding to a C-80 (Class C exposure, 80 mph} wind. The
following were calculated in Part 4.3:

q=10.26 psf
P = 168.28 plt

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

Variable Exposure and Wind Conditions. This section will only investigate the effects of the C-
80 forces to facilitate the determination of the most critical frame element.
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.Figure 7-3 ° Gable Wall Strut
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Table7-1 ~ Wind Load Distribution, Struts

Table 7-2 wind Load Distribution, Beams and Purling -« v i kot
" Table7-3  Uplift Forces, Rafter checked/date
T T T T T T 1 1 1
SO WOUY (U ERPU NI = S b JUS S T, i Lo
et B St e s ey e B e S S T T R
. . ’
- Strut No.  Strut Height  Trbutary Area  +GCp -GCp q Lateral Load (+) Strut Shear Lateral Load {-) Sirut Shear
| () {sqa t) {psf) (Ibs) (Ibs) (Ibs) (ibs)
1 7.67 72.49 120 -1.54 7.77 674.66 337.33 -870.07 -435.04
B 2 13.59 153.56 112 -1.22 177 1337.63 668.81 -1456.98 -728.49
. 452.08 sqfl . 4024.58 2012.28 -4654.11 -2327.05
" Note: ForA < 10 8q ft, GCp=C} .
- For A > 500 sq fi, GCp = Cf
- ANSVASCE 7-93 Figure 3 {a) -
{Figure B-2 in Appendix B) P
SN PR U YOV NN N U A SO GO S LN NSy OO I S W S B S B S e e
f T T s s Y O A R :
B ‘WIND LOAD DISTRIBUTION, BEAMS AND PURLING C
N
I
e AR Component Corresponding Cross Comnpressive Tensile Compression Tension Remarks : !-—
| Strut Ne. Section Area Capacity Capacity c o
{sq n} (K ) K (K
Eaves Beam 1 236 343 44,84 £.97 1.14 ok ; -
- Purlin na 1.06 1.23 20.14 -0.49 0.57 ok b
Ridge Beam . na 125 155 23.75 -1.08 1.19 ok o
Note : Fa, the allowable compressive siress, was derived according to slendemess restrictions,
T F1, the allowable tensile stress for the atuminum profiles, is 18 Ksi. . . . T
|
. B TSR S T T A R S P S S .
[ f UPLIFT FORCES, RAFTER ; ;
W " H - . E i i - -
. - F_ e ‘ - | L
b ST
- N - A Region -GCp Ws -',--.-r—--l e e R B
e B \ ot S O T T
‘ ! ; 1 Ridge & Eaves -2.00 -127.51 ool ;
I A I A Bayond "a” -1.10 70.13 , i’* i i
T Rl Rt B i— } - -. E_ [ - : ;. - .L R
S S TR R T T | | I i .
| - R whare a < a4t h 'T'""i‘_{,“"“:””‘ YT
S U SN ) S N 459 4 B - PR A
Poobos bul > 157 ft ! : i i
N R S \ o 300 i - } I et G
- T dd . i - ! . t . ,!,“ -
| Co A= 174.97 sq | 1 I | I
- _ .J‘ .. 1 171‘97 Sq ﬂ . :HE,__, ‘_!..,. “J:,‘.‘,,‘l__._i___. PR s
i , ' | - :
. - e TS SUPR A UV SR
! 1' ! ) Note : ForA <108qit, GCp=Cl Lo Lo .
- T For A > 100 sq It, GCp = CI SR R R 7}
T ANSVASCE 7-63 Figure 3 (b) R T D
T S {Figure B-2 in Appendix B) _ il ; P '
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JOTAL COMPRESSIVE CAPACITY OF THE LONGITUDINAL FORCE-RESISTING MEMBERS
Criteria Units - Purlins Eaves Beams Ridge Beam Remarks :
Section 60/60/3 130/70/3 80/60/3 F28 Aluminum
Quartity (pca) 2.00 2.00 1.00
Length () 16.08 16.08 16.08 Net Length
Ax {sqin) 1.06 2.36 1.25
-rmin | (in) 0.92 1.03 0.95
Slendemess KL/rmin,K=1 209.69 187.29 203.07 »66
Fa S51E3/ (KLmr2 {Ksi) 1.16 145 1.24 Compression
P Ax Fa K) 123 3.43 1.55
Sum P P x Quantity (K) 2.46 6.86 1.55
Total (K) 10.87
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CABLE FORCES
Panel No. Mean Panel Ht. Tributary Area  +GCp -GCp q Lateral Load {(+) Lateral Load (-) P{+) P{-)

() {sqft) (psf) (Ibs) (Ibs) (ibs) (kbs):

1 9.68 95.26 1.17 -1.48 7.77 865.96 -1096.01 432,98 -548.45
2 13.29 261.56 107 -1.17 7.77 2167.75 -2371.05 1083.87 -1185.53

3 9.68 85.26 117 -1.48 .77 865.96 -1096.91 432,98 -548.45
452.08 3899.67 -4564.87 1549.83 -2282 .44

Note :

For A< 10 sqft, GCp=Ci
For A > 500 sq ft, GCp = Cf
ANSVASCE 7-53 Figure 3 (a)
(Figure B-2 in Appendix B)
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——  EQOF AND WALL CABLE TENSIONS
T Bressure Loads )
— Cable No. of Diameter  Capacity Cable Windtoad Beam/Purin Aggregate Cabla  Relative e
No. Bays F.OS8c25 Inclination (Pressure)  Compression Tension Stress i
(mm). (K (deg) {K) (K) (K) (%)
1: Roof 1 6.00 204 51.96 1.08 1.08 0.88 4315 o
2: Wall 1 6,00 204 25.64 0.43 0.97 1.08 53.01 e
| ,.
- Fld= 097 ..
= 3.90
] Sudion Loads o
- Cable No. of Diameter  Capacily Cable WindLocad Beam/Purlin Aggregate Cable  Relative
T No. Bays FOS=25 Inciination {Suction) Tenslon Tenslon Stress -
.. (mm) K {deg) (K K (K} (%) -
| 1: Reof 1 6.00 2.04 51.06 -1.18 1.19 0.96 4719 _
3. Wall 1 6.00 2.04 25.64 -0.55 1.14 ] 1.27 62.05
T Fld= 1.4
— Fs -4.56
e Note:
1. The aggregate cable tonsion needed to resist the applied wind bad is distrbuted among the bays with cables. i
] 2. The cable inclination Is takan from the beams or purfins.
- 3. The relative stress Is the ratio of the actual load per bay to the cable capacily. .
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Part 8

Acceptability Under Variable Conditions

8.1 Relative Stress Levels

Table 8-1 shows the frame components' loading condition under the standard C-80 wind. It is
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-80 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 V6 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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. Table8-2

12 METER RODER FRAME (15.09 FT MAXIMUM HEIGHT)

WIND PRESSURES, q (psf)

70 mph 80 mph 890 mph

60 mph

3.48

2.75
5.93
10.26

2.1

4.54
7.85
10.26

1.55
3.34
577
7.54

7.51
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The 12 meter version is suitable for up to a Class C, 80 mph or Class D, 70 mph wind axp,

The stricken values are the unsuitable pressures for the 12 m Roder Frame Tent.
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