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1.0 INTRODUCTION

This test report presents independent testing and findings conducted by Odian Engineering of the
Steeldeck® 4'x 8' platform system. The objective of these tests was to further substantiate the
structural integrity of the subject platform system, beyond that of the analytical substantiation of
Reference 8, by way of live load testing consistent with the 2007 California Code of Regulations,
Title 24, Part 2, Chapters 16 & 17. A system of four (4) 4'x 8 decks, assembled in accordance
with the manufacturer’s Set-up and Safety Manual (Ref. 4) was tested herein. This configuration
was chosen as it contains the largest free span of the typical deck components offered, and it
subjects the deck and leg support joints with the most critical loading. As such, these test results
bound a number of smaller, less critical deck components offered as will be discussed in the
Summary.

Figure1-1 Standard STEEL DECK ® Rectangular Platforms

Odian Engineering Inc.
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1.1 Background

Steeldeck manufactures platform systems for sale and rent. These systems are typically
employed as stages in various private and sometimes public venues. Often, the platforms are
assembled as a connected system to erect a large stage of variable shape. This is accomplished
by virtue of the modular design and the ability to connect the individual platforms of different
sizes and shapes together.

As previoudy stated, a system of four (4) 4'x8 decks assembled together as an 8'x 16’
rectangular stage 3" high was selected as the test configuration. This configuration was selected
since it represents the critical spans, maximum joint loading and most typical stage height.

When erecting an assembled stage, the first deck is set on four (up to six for some shapes) corner
legs which are captured in the corner sockets. On legs which will be common to the adjoining
decks, couples (see reference 5, Steeldeck catalog) are then clamped just below the corner
socket, as an assembly aid. The couplers provide a temporary support for the neighboring
platforms to be placed on. The neighboring decks receive legs in their outboard corner sockets
which do not rest on the first deck’s couplers. At the common edges of al decks, frame
connecting bolts are installed which secure the two decks together. Thus the central leg common
to the first deck in the selected test stage configuration will bear ¥4 of the live load from the four
assembled decks. The following Figures show the typical stage erection process, erection aid
couplers, fixed deck-to-deck connection bolts and the critical test assembly and |oad sharing.

Odian Engineering Inc.
29979 Harvester Rd., Malibu, CA. 90265
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Subsequent decks
temporarily supported
on assembly aid
coupler

Temporary
assembly aid
support coupler

First deck with legs
captured in frame socket

Fixed Deck-to-Deck
Connecting bolt locations

Figure1-2 Typical STEELDECK® Common Leg Joint
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Fixed Deck-to-Deck
Connecting bolt,
M10x60MM Grade 8.8

Figure1-3 Typical STEEL DECK ® Deck-to-deck Connecting Bolt Joint
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Y, of Total
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First Deck
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Figure1-4 Tributary Loading of Test Configuration Critical Central Leg

1.2 Test Objective

Rev. IR
Section 1.0

8 ft

The 2007 California Code of Regulations, Title 24, Part 2, Chapters 16, Table 1607.1, Minimum
Uniformly Distributed Live Loads and Minimum Concentrated Live Loads, establishes the
required loading for stages and platforms as 125 |bs/ft®>. Section 1713 of the same code sets forth
In-Situ Load Test methodology. Consistent with the intent of Section 1713, the objective of this
testing will be to subject the platform assembly equal to two times the unfactored design loads
(2x125 = 250 Ibg/ft?). The test procedure employed has been developed by this author, a
registered Professional Engineer in the State of California. The test procedure smulates |oads
and conditions of application that the completed structure or portion thereof will be subjected to
in normal use. The structure shall be considered to have successfully met the test requirements

where the following criteria are satisfied:

1. Under the design load (125 Ibs/ft?), the deflection shall not exceed the limitations
specified in California Code of Regulations, Title 24, Part 2, Section 1604.3 (longest

span/360 inches).

2. Upon remova of the test load, the structure shal have undergone no permanent

deformation.

3. During and immediately after the test, the structure shall not show evidence of failure.

Odian Engineering Inc.
29979 Harvester Rd., Malibu, CA. 90265
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1.3 Previous Work

Reference 8 contains an analytical structural substantiation of the same 4’'x 8 Standard deck.
That analysis was performed by Hopper Engineering under the supervision and approval of a
Registered Professional Engineer. The analysis contained both classical closed form hand
calculations aswell as a detailed Finite Element Analysis of the deck. The same Design Load of
125 |bs/ft"2 was substantiated in that report.

The subject platform systems, as designed, have been in use for over 20 years primarily in the
entertainment industry. They have been subjected to on the job in-situ loading of similar
magnitude reportedly without any catastrophic incident. Typically the on the job loading
demands placed on the stages is far less than the aforementioned design requirements.

The manufacturer conducted a similar test as that proposed herein; “Company Test”. He erected
a2 fthigh, four 4'x 8 deck stage and loaded one deck quadrant with 12,700 Ibs of tare weight
in racks. This represented nearly 400 |bs/ft?, but the load was not necessarily uniformly loaded,
and only one deck quadrant was |oaded.

Figure1-5 Manufacturer’s* Company Test”

Odian Engineering Inc.
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14 Limitations

The results of the testing proposed herein islimited to the following:

1. Deck modules made of the same grade and truss beam configuration as that which was
tested (per dwg HEAM S106103 Rev. 0, dated 4/17/07).

2. Deck modules which are smaller or configured with denser support structure resulting in
overall lower loading per maximum span, and lower loading per critical leg joint and
deck-to-deck connecting bolted joints.

3. Stages erected to a maximum height of 3 ft.

4. Vertical Live Load conditions.

Odian Engineering Inc.
29979 Harvester Rd., Malibu, CA. 90265
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2.0 EQUIPMENT, PROCEDURES AND TEST PARAMETERS

Two 8 x 16’ rectangular stages were erected on aflat concrete floor inside awarehouse. Both
stages consisted of four Standard 4’ x 8 decks, conforming to dwg HEAM S106103 Rev. 0,
which were set on 3’ legs (1-1/2 Schedule 40 steel pipe) and adjoined together as per the
standard procedures outlined in the preceding and in Reference 4. All equipment and hardware
were randomly selected from rental stock to ensure atypical “as used” condition. The two stages
were erected to optimize the loading sequence and to ensure that typical erection practices were
imposed.

&3

First Stage  Second Stage

Figure2-1 Test Stages

Odian Engineering Inc.
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Figure 2-2 Test Stage, View from below of Critical Central Leg

Figure2-3 Test Stage, Long View from below
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Live load consisted of palletized bags of cement placed with fork lifts. Each bag weighed equal
to or in excess of 94 Ibs. Five randomly selected bags were weighed with the following tare
weights: 95, 94, 96, 95.5 & 97 Ibs respectfully. The palletswere 4'x 4, reinforced and specially
constructed to have continuous bottoms for an even applied distributed load. Each pallet
weighed approximately 100 Ibs. Three randomly selected pallets were weighed with the
following tare weights: 106.5, 112 & 100 |bs respectively. One symmetrically loaded pallet
consisted of four layers of 5 bags per layer. On top of the fourth layer, two additional bags were
placed for atotal of 22 bags per pallet; combined palletized weight = 22* 94lbs/bag + 100 Ibs =
2,168 Ibs., or 2168lbs/16ft> = 135.5 |bs/ft? (8.4% greater than the 125 |bs/ft> Design Load
Requirement for conservatism).

Figure2-4 Symmetrically loaded pallet

10
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QUALITY & SERVICE
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”Figure 2-5 Cement Bag, 94 I'bs'r'nin

Figure2-6 First Stage loaded to 135.5 |bs/ft?
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The two stages were loaded in sequence so that after the first stage had sustained the maximum
applied loading dwell, it was unloaded directly to the second stage whereby the second stage
would be loaded up to the maximum applied loading. A total of ten load steps were
accomplished between the two stages; each step dwelling for 10 minutes minimum at the
selected applied load value. The following table summarizes the load steps and applied
distributed loading. It is noted that the odd numbered steps varied in distributed load slightly as
the individual extra 2 bags per symmetric pallet were being positioned manually at first, and then
ultimately were consolidated as four individual extra bags and left on one pallet layer.

Table2-1 L oading Sequence & Procedure
Load Step | Stage # Distributed Load (Ibs/ft?) Dwell Time (min:sec)
1 1 135.5 13:36
2 1 271.0 10:45
3 Unload the entire platform and check for and document any signs of distress.
4 2 147.25 17:14
5 2 271.0 11:15
6 Unload the entire platform and check for and document any signs of distress.
7 1 147.25 10:30
8 1 271.0 11:25
9 Unload the entire platform and check for and document any signs of distress.
10 2 123.75 11:30
11 2 271.0 10:00
12 Unload the entire platform and check for and document any signs of distress.
13 1 147.25 11:33
14 1 271.0 10:30
15 Unload the entire platform and check for and document any signs of distress.

Odian Engineering Inc.
29979 Harvester Rd., Malibu, CA. 90265
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3.0 PLATFORM TEST

On April 16, 2008, this author conducted the platform tests as described in the preceding chapter
and as shown in the following photographs. All phases of the stage erection, loading and
unloading were witnessed by this author. Intermediate inspections and teardown inspections of
the test articles were carried out by this author.

Figure3-1 Load Step 1, 1% Stage loaded to 135.5 |bs/ft?

13
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Figure 3-2 L oad Step 2, 1% Stage loaded to 271.0 lbs/ft?
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Figure 3-3 Load Step 2, 1% Stage loaded to 271.0 Ibs/ft?, Sag of long side beams
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Figure 3-4 Load Step 2, 1% Stage loaded to 271.0 Ibsg/ft?, Inboard long beams
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Figure3-5 Load Step 2, 1% Stage loaded to 271.0 Ibsg/ft?, Inboard long beams
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Figure 3-6 L oad Step 3, 1¥ Stage unloaded, Complete Elastic Recovery of side beams
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First Stage

Figure 3-7 Load Step 4, 2" Stage loaded to 147.25 |bs/ft?
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Figure 3-8 Load Step 4, 2" Stage loaded to 147.25 |bs/ft?, 3/16" Sagof 8 long beams
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Figure 3-9 Load Step 15, 1% Stage, No diétressof critical deck-to-deck bearing surfaces

 wiigh
Figure 3-10 Load Step 15, 2" Stage, No distress of critical deck-to-deck bearing surfaces
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4.0 TEST RESULTS

The structure successfully met the test requirements as follows:

1. Under the design load (125 Ibs/ft?), the deflection shall not exceed the limitations
specified in California Code of Regulations, Title 24, Part 2, Section 1604.3 (longest
span/360 inches).

Result: 0.1875 inches of maximum Sag deflection measured at mid span of the long 8 ft beam
under a conservative 147.25 |bs/ft* Design Load. 0.1875" < (8ft*12in/ft)/360 =
0.2667inches allowed.

2. Upon remova of the test load, the structure shal have undergone no permanent
deformation.

Result: All decks recovered elastically with no permanent set upon unloading the maximum 271
Ibs/ft? loading (= 217% Design Load).

3. During and immediately after the test, the structure shall not show evidence of failure.
Result: At no time during the test or upon teardown inspection were any failures evident.

22
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5.0 SUMMARY OF FINDINGS

The subject Steeldeck® Standard platforms fabricated in accordance with dwg HEAM S106103
Rev. 0O, dated 4/17/07, were found to meet and exceed the minimum performance standards of
applicable 2007 California Code of Regulations, Title 24, Part 2.

When comparing the design of the critical 4'x 8 Standard deck, to that of the design and
configuration of a number of other Steeldeck® offered shapes and sizes fabricated with the same
grade and construction as per dwg HEAMS106103 Rev. O, dated 4/17/07, it is found by
inspection that these test results are bounding. This is due to the fact that the other offered
shapes and sizes have smaller unsupported spans and greater numbers of legs and deck-to-deck
fixed connections per tributary load than the critical 4'x 8 Standard platform on four legs. Thus
these other shapes and sizes are less critically loaded while maintaining equal or superior
capacity. The list of these other Steeldeck® offered shapes and sizes which are considered
bounded by this testing is provided in the following Section 5.1

A Design load rating of 125 Ibs/ft? is acceptable for all the Steeldeck® platform products listed
herein.

23
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51 Other Steeldeck Offered Shape and Sized Decks Bounded by
these Test Results

The following lists the other Steeldeck® offered shapes and sizes, which when fabricated with the
same grade and construction as per dwg HEAMS106103 Rev. O, dated 4/17/07, are found to be
bounded by the tests herein.

Rectangular
4'x8

3x8

2'x 8

4'x6

3 x6

2'X6

4'x 4" (square)
I x4

2'x4

3Ix3

2'x3

24
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Triangles
4'x 4
3Ix3
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Circles
4' diameter (whole circle)

3 Quadrant Deck

6' diameter (3' x 3' quadrants)

8 diameter (4' x 4' quadrants)

4' Quadrant Deck

26
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10" diameter (5' x 5' quadrants)

5 Quadrant Deck

12" diameter (6' x 6' quadrants)

&' Quadrant Deck

27
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16' diameter (4' x 4' x 5.5' shapes, Left and Right) shown below, top left,
20' diameter (4' x 6' x 7' shapes, Left and Right) shown below top right,
24' diameter (4' x 8' x 8.5 shapes, Left and Right) shown below bottom.

DESCRIPTION:

24" Diameter Deck. Some construction os stondard Steeldeck® platform using sfeel truss
frame with high quality 24" phywood tops, Tops are insulated fram frames te reduce noise
and vibmtion, Deck will accept & legs of 172 Schedule 40 steel pipe. Legs are held in
place by o hond knob, Decks ore connecied to each other by balting through pre-drilled
holes clong 5tmig|‘rr gdge—s Fawr left hard and Tawer rght hord decks oround eght 4" x B
decks moke o 24' diometer circle, Con be used fo round off stoge corners.

28
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6.0 Appendix: dwg HEAM S106103 Rev. O, dated 4/17/07
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