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Introduction:

Solid Engineering & Design (Se) has been engaged by Mast Equipment, LLC (Client) to analyze and
certify drawings depicting their 30 ft and 40 ft logging bridge planks. An FEA study and associated
calculations of the bridge planks were prepared based on field measurements of the current 30 ft design
at the South Boston location on 12-Sept-2022. The following report reflects Se’s findings during this
study and represents our best efforts and diligence. Se is not responsible for any malfunctions during the
manufacture and/or use of the products studied in this investigation.

Assumptions:

Figure 1: Solid Model (end plates not shown)

Based on Client specifications, it was determined that this device would be modeled as a simpl.e beam
(simple supports at each end) with a maximum vertical load of 106,340 Ibs representing the articulated
heavy-lift tractor demonstration pictured below in Figure 2.
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Figure 2: Demonstration w/30 ft bridege planks

The demonstration included railroad tie abutments extending 5 ft from each end as described in the
product literature. Se personnel witnessed this demonstration and measured the maximum deflection of
the 30 ft bridged to be approximately 7/8” under load. We witnessed no indicators which would be
present if the bridge planks were overloaded and subject to failure.
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Figure 3: Deflection of 30 ft bridge planks

Discussion:

Modeled as four uniform loads of 26,585 Ibs as seen in F igure 4, the bridge planks clearly demonstrated
the ability to carry the tractor load and the theoretical deflection was within the margin of error for a
computer model.
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Our final study was based on the maximum wheel axle loading allowed by DOT standards which state
that the tandem axle at the back of the semi-tractor and the tandem axle at the back of the trailer may
exert no more than 34,000 Ibs onto the roadway. This scenario was modeled as shown in Figure 5.
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Figure 5: Typical DOT Semi Rig Axle Loads

To allow for field variables, this load case was increased to 40,000 Ibs with the tandem axles 5 ft apart.
When this boundary condition and the constraints shown were applied to the model, as expected, the 30
ft plank model which already supported the entire weight of the articulated tractor exhibited acceptable
stresses and deflections. The maximum allowable stress range for the stress plot below is 18,000 psi
which is 50% of the yield strength of the materials used in the body components and welds. The images
in Figure 6 below, for comparison, are the results of the articulated tractor loading (top) and the semi rig
loading (bottom). Dark blue areas exhibit lower stresses, greens and yellows are higher stresses, and red
would be excessive stress. Similar results were achieved for the 40 ft planks which are built with
heavier members (as shown on drawing 202211-3002).

Figure 6: Stress Analysis results for both load cases

Conclusions:

As designed, and as shown on Se drawings 202211-3001 and 202211-3002, the Mast Steel Bridge
Planks, when properly sited and loaded, can safely support the maximum weight (34,000 Ibs) of the
tandem axles of a properly loaded semi-tractor/trailer. This conclusion is based on the calculated stress
in the product not exceeding the allowable limits as determined by Se in compliance with accepted
engineering standards. This product is NOT to be used in situations or conditions where bridge failure
would endanger the operators and/or bystanders. '



