Transportation Considerations when Choosing Panel Width

Hans Jostlein

Abstract

Assuming a large liquid Argon TPC at Dusel is assembled from individual panels,
we dentify panel widths that are compatible with common transportation size restrictions.

Introduction

The TPC and HV panels that will be assembled into a large liquid Argon time projection chamber (TPC) at
Dusel are thought to be constructed and tested in various locations, and brought to Dusel just prior to
installation.

Mostly, it is the panel width, not their length, thickness, or weight that that poses transportation
challenges.

Acceptable Panel Widths

We look at just two types of transportation;
a. Using a truck that resembles those used for moving large glass —panes (work done by Bo Yu)
b. Using standard shipping containers.

Figure 1 shows panels on a “glass truck”
A reasonable panel width would be 3.5 m when using a “low-boy” trailer.

Figure 2 shows the cross section of two types of standard shipping container, “Standard” and “hi-cube”.
For both sizes, panels can be either stacked standing up, or can be inserted at an angle, which then
allows somewhat larger panels to be shipped.

In either case | have added a 4” clearance between the cribbed planes and the container ceiling.

| have also added 4” of packaging around the panel periphery.

We find that in a standard container, panels can be 2.15 m wide when upright,
or 2.66 m wide when leaning.

In a Hi-cube container panels can be 2.49 m wide when upright,

or 2.85 m wide when leaning.

Conclusions

Panels up to 3.5 m wide can be transported by truck assuming a special support frame and weather-
tight packaging

If one wants to be conservative, panels up to 2.5 m wide will fit into standard containers (leaning) or
into hi-cube containers (upright).



Panels on a “Glass-Truck” (courtesy Bo Yu)
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All following container dimensions, and maximum weights are AVERAGES. Containers are smaller than truck trailers. In Canada, road
maximum weights are 44,000Lbs cargo weight on 2 trailer axels (60,000Lbs on 3-axels) - beyond which, special permits and more axels
are required. The container line shown is not necessarily who we will be negotiating with to sail on, and the line that is chosen may not
have all of this equipment, and it may differ in sizes and maximum weights shown. Rail companies in Canada have reduced the maximum
weights allowable (including the TARE weight of the container) to 50,000Lbs on a 20 foot container (with the ability to increase only up to
55,000Lbs when an additional US$350 is paid to the rail), and 60,000Lbs on a 40 foot contaienr (with the ability to increase only up to
65,000Lbs when an additional US$200 is paid to the rail). Please advise us what you expect to load in what equipment so we can
roperly quote the lines that can handle it.

Dims in inches: 232"L x 92"W x 93"H
Door Size: 92"W x 90"H
Tare Weight: 4960Lbs

20 foot STANDARD container:

Average Interior dimensions: 19'4"L x 7'8"W x 7'9"H

Average Maximum Payload Weight: 52,910Lbs

If a High Stress is available, Average Max. Payload: 67,000Lbs

Dims in inches: 232"L x 92"W x 93"H
Door Size: 92"W x 90"H

Roof Opening: 211" x 86"

Tare Weight: 4960Lbs

20 foot OPEN TOP container:

Average Interior dimensions: 19'4"L x 7'8"W x 7'9"H

Average Maximum Payload Weight: 48,000Lbs

If a High Stress is available, Average Max. Payload: 62,000Lbs

Dims in inches: 231"L x 92"W x 91"H
Door Size: 86"W x 89"H

Roof Opening: 200"L x 86"W

Tare Weight: 5950Lbs

20 foot HARD TOP container:

Average Interior dimensions: 19'3"L x 7'8"W x 7'7"H

Average Maximum Payload Weight: 47,000Lbs

If a High Stress is available, Average Max. Payload: 60,500Lbs

Dims in inches: 215"L x 90"W x 88"H
Door Size: 90"W x 88"H
Tare Weight: 6720Lbs

20 foot REEFER container:

Average Interior dimensions: 17'11"L x 7'6"W x 7'4"H

Average Maximum Payload Weight: 44,500Lbs

If a High Stress is available, Average Max. Payload: 60,000Lbs

Dims in inches: 223"L x 87"W x 88"H

20 foot FLAT RACK container: Tare Weight: 5500Lbs

Average Interior dimensions: 18'7"L x 7'3"W x 7'4"H
Average Maximum Payload Weight: 46,500Lbs
If a High Stress is available, Average Max. Payload: 61 - 68,000Lb

20 foot PLATFORM container: Dims in inches: 240"L x 96"W
Average dimensions: 20'L x 8'W Tare Weight: 5560Lbs
Average Maximum Payload Weight: 48,000Lbs

If a High Stress with flush folding end walls is available, Average

Max. Payload: 61 - 68,000Lbs

Dims in inches: 233"L x 92"W x 91"H
20 foot BULK container: Door Size: 92"W x 90"H
Average Interior dimensions: 19'5"L x 7’8"W x 7'7"H Tare Weight: 5400Lbs
Average Maximum Payload Weight: 47,000Lbs

20 foot TANK container:

Separate fleets for food, or chemical.

Tanks must not be filled to less than 80% capacity to avoid
surge/swell during transport

Dims in inches: 473"L x 92"W x 94"H
Door Size: 92"W x 90"H

40 foot STANDARD container: Tare Weight: 8330Lbs

Average Interior dimensions: 39'5"L x 7'8"W x 7'10"H
Average Maximum Payload Weight: 58,000Lbs




40 foot HIGH CUBE container:
Average Interior dimensions: 39'5"L x 7’8"W x 8'10"H
Average Maximum Payload Weight: 58,000Lbs

40 foot HARD TOP container:
Average Interior dimensions: 39'5"L x 7'8"W x 7'6"H
Average Maximum Payload Weight: 56,500Lbs

40 foot HIGH CUBE HARD TOP container:
Average Interior dimensions: 39'5"L x 7'8"W x 8'7"H
Average Maximum Payload Weight: 56,500Lbs

40 foot OPEN TOP container:
Average Interior dimensions: 39'4"L x 7'7"W x 7'7"H
Average Maximum Payload Weight: 57,500Lbs

40 foot FLAT RACK container

Average Interior dimensions: 38'4"L x 7'1"W x 6'5"H

Average Maximum Payload Weight: 57,500Lbs

If a High Stress is available, Average Max. Payload: 86,000Lbs

40 foot HIGH CUBE FLAT RACK container:
Average Interior dimensions: 38'3"L x 7'2"W x 7'4"H
Average Maximum Payload Weight: 86,500Lbs

40 foot REEFER container:

Average Interior dim: 36'8"L x 7'6"W x 7'5"H (max stowage 6'11"H)
Average Maximum Payload Weight: 55,500Lbs

If a High Stress is available, Average Max. Payload: 64,500Lbs

40 foot HIGH CUBE REEFER container:

Average Interior dim: 37'11"L x 7'6"W x 8'2"H (max stowage 7'9"H)
Average Maximum Payload Weight: 56,500Lbs

If a High Stress is available, Average Max. Payload: 62,000Lbs

40 foot PLATFORM container:
Average dimensions: 40'L x 7'4"W
Average Maximum Payload Weight: 86,000Lbs

Dims in inches: 473"L x 92"W x 106"H
Door Size: 92"W x 101"H
Tare Weight: 8860Lbs

Dims in inches: 473"L x 92"W x 90"H
Door Size: 86"W x 89"H

Roof Opening: 461"L x 86"W

Tare Weight: 10,360Lbs

Dims in inches: 473"L x 92"W x 103"H
Door Size: 86"W x 102"H

Roof Opening: 461"L x 86"W

Tare Weight: 10,803Lbs

Dims in inches: 473"L x 92"W x 91"H
Door Size: 87"W x 89"H

Roof Opening: 450"L x 87"W

Tare Weight: 8,400Lbs

Dims in inches: 460"L x 85"W x 77"H
Tare Weight: 9265Lbs (Fixed end walls)
Tare Weight: 12,800Lbs (Folding)

Dims in inches: 460"L x 85"W x 88"H
(Folding end walls)
Tare Weight: 12,570Lbs

Dims in inches: 464"L x 90"W x 89"H
Max stowage: 83"H (for ventilation)
Door Size: 90"W x 86"H

Tare Weight: 11,460Lbs

Dims in inches: 455"L x 90"W x 98"H
Max stowage: 93"H (for ventilation)
Door Size: 90"W x 100"H

Tare Weight: 9,220Lbs

Dims in inches: 480"L x 96"W
Tare Weight: 12,800Lbs




