FORSGREN

Assaciates e,

MEMORANDUM
DATE: July 29, 2014
TO: Shanon Murgoito, P.E., ITD
FROM: Jason Wolfe, P.E./S.E.
RE: Bigge Temporary Ramp Deflection and Capacity Calculations

Forsgren Associates has completed the temporary ramp deflection and capacity
calculations for the Calumet Reactor Bigge (Job #13Q-2199) Rev 1 Truck Configuration.
Per our scope of work, we have determined the deflections and moment and shear
capacities for the 52-foot long Bigge Jump Bridge (Almas International drawing with the
identifier “Old Bridge Reinforced 1988"), as well as for the 60-foot Barge Ramp (BR60-2
and BR60-3).

52-Foot Jump Bridge:

This jump bridge is 8 feet wide, 52 feet long, with a center of bearing to center of bearing
length of 48 feet, based on drawings provided by Bigge. Two jump bridges will be used
to span across the following structures, each carrying half of the truck load:

e Bridge Key 18525; US-95, 11.7 Miles North of Moscow

¢ Bridge Key 18705; US-95, 0.1 Mile South of Cocolalla

Please see Appendix A for the following supporting information:
e Bridge Site Drawings
e 52" Jump Bridge Drawings
e Calculations

A model of the temporary jump bridge was developed in LARSA 4D to determine the
deflections and loading. The ramp was modeled as a simple span beam constructed of
A36 steel. Using the LARSA Section Composer tool, the ramp was modeled using the
dimensions of the plates and a tee-shaped element made from half of a W27x146 as
shown on the plans provided by Bigge. The web depth varies from O inch at the beginning
of the ramp to 12 3/8 inches at full depth. One support was assumed as a pinned
condition with rotation fixed about the vertical and longitudinal axis, and all translation
fixed. The other support was similarly supported, but allowed to move in the longitudinal
direction. The jump bridge was assumed to act as a single composite unit, and the
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capacities of the various welds and connections within the unit were not analyzed as part
of this scope.

Since two jump bridges will be utilized for crossing the structures, each jump bridge will
carry half of the transport vehicle load. The transport vehicle was modeled as a series of
moving point loads representing the individual axle loads, and placed along the centerline
of the jump bridge. The spacing and values of the loads are based on the truck
configuration provided by Bigge.

Based on the results of the model, the service dead plus live load deflection is 2.02
inches. The plans of the 52-foot jump bridge indicate approximately 1.625 inches
thickness of steel plates at each bearing location. A 1-inch thick by 4-foot wide steel plate
will be placed beneath each bearing to provide a total of 2.625 inches of clearance
between the jump bridge and the roadway surface.

The maximum shears and moments in the ramp bridge are as shown in the table below.

Load Service Service Load Factored Factored
Condition Shear Moment Eactor Shear Moment
(kips) (k-ft) (kips) (k-ft)

Live
Load + 85.17 888.60 1.75 149.05 1555.05
Impact
Eead 16.61 217.05 125 20.76 271.31

oad

Total 101.78 1105.65 169.81 1826.36

Shear and moment capacities of the jump bridge were determined at several sections,
based on how the geometry and cross sections change along the length of the structure.
Shear capacities were determined at two sections near the end of the jump bridge; the
face of the support with additional web members, as well as at the location just beyond
where the additional web members end. Moment capacities were calculated at these two
locations, as well as near the ramp top angle point, and at the midspan of the structure.

In all cases, the shear and moment capacities exceed the factored loads applied at the
various locations. The bridge is adequate to meet the strength demands of the proposed
loading.

60-Foot Barge Ramp:

This jump bridge is 6’-4” wide and 60 feet long, with an assumed center of bearing to
center of bearing length of 59.5 feet, based on drawings provided by Bigge. Three
adjacent jump bridges will be used to span across the following structure:

e Bridge Key 19080; SH 200B over Strong Creek; in East Hope
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Please see Appendix B for the following supporting information:
¢ Bridge Site Drawings
e 60’ Barge Ramp Drawings
e (Calculations

Very little information about the existing bridge over Strong Creek is available. Field
measurements were obtained on June 26, 2014, and used to prepare the drawings.
Calculating the capacities against the surcharge loading to the abutment walls, wing walls,
and the extended beam seat walls at the widened portion of the bridge is impractical due
to the number of unknowns. The proposed approach limits the amount of influence of the
surcharge load on the various walls by maintaining a minimum distance of one-half the
estimated height of the walls to any load point, in accordance with ITD policy. As shown
on the Jump Bridge Plan in Appendix B, the shaded areas next to the walls indicate the
limits where loading is to be avoided. Generally speaking, the jump bridge supports are to
be a minimum of 5 feet from the abutment walls, 4 feet from the wing walls, and 2 feet
from the extended beam seat walls. In order to meet these criteria, the 60-foot ramp
bridges are required at this site.

A model of the temporary ramp bridge was developed in LARSA 4D to determine the
deflections and loading. The ramp was modeled as a simple span beam constructed of
A992 Grade 50 steel. Using the LARSA Section Composer tool, the ramp was modeled
using the dimensions of the adjacent W24x104 beam elements as shown on the plans
provided by Bigge. The beam webs are cut at the ramp sections, and the structure depth
varies from 10 inch at the beginning of the ramp to 24.06 inches at full depth. One support
was assumed as a pinned condition with rotation fixed about the vertical and longitudinal
axis, and all translation fixed. The other support was similarly supported, but allowed to
move in the longitudinal direction. The adjacent beams are welded together with butt
welds in a stitch pattern along the edges of the flanges. The jump bridge was assumed to
act as a single composite unit, and the capacities of the flange welds were not analyzed
as part of this scope.

In order for the jump bridges to provide the necessary width for the transport vehicle, three
jump bridges will be placed side by side over the Strong Creek structure. Based on the
geometry of the layout, the two outside jump bridges will carry the majority of the transport
vehicle loading. Because of this, the model of the jump bridge is assumed to carry half of
the transport vehicle load. The transport vehicle was modeled as a series of moving point
load pairs representing the tandem wheel loads, and placed along the centerline of the
jump bridge. The spacing and values of the loads are based on the truck configuration
provided by Bigge.

Based on the results of the model, the service dead plus live load deflection is 2.26

inches. The jump bridge will be elevated so that 3-inches clear exists from the bottom of
the jump bridge to the roadway surface.
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The maximum shears and moments in the ramp bridge are as shown in the table below.

Load Service Service Load Factored Factored
Condition Shear Moment Factor Shear Moment
(kips) (k-ft) (kips) (k-ft)

Live
Load + 102.38 1347.32 1.75 179.17 2357.81
Impact
weau 18.69 290.71 125 23.36 363.39
Load

Total 121.07 1638.03 202.53 2721.20

Shear and moment capacities of the jump bridge were determined at several sections,
based on how the geometry and cross sections change along the length of the structure.
Shear capacities were determined at the ends of the jump bridge. Moment capacities
were calculated at the end and midspan of the jump bridge.

In all cases, the shear and moment capacities exceed the factored loads applied at the
locations. The bridge is adequate to meet the strength demands of the proposed loading.

For both jump bridge configurations, at each of the three locations, we recommend that
the ends of the bridges be supported on wide, stiff plates to better distribute the reaction
loads to the underlying soil, and to limit the bridge from sinking into the supporting
pavement and soil. We recommend supporting the jump bridges on 1-inch thick steel
plates, with plan dimensions equaling the width of the jump bridge in the transverse
direction and four feet longitudinally. This will approximately equal the maximum pressure
allowed to be exerted by a dual wheel load onto the pavement.
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TEMPORARY JUMP BRIDGE
CALCULATIONS

52> STEEL JUMP BRIDGE

ITD PERMIT ASSISTANCE - BIGGE CRANE

Prepared By:
Jason Wolfe, P.E., S.E.

Checked By:
Chris Atkinson, EIT
Barrie Jo Moss, EIT
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