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Hngineering Manual Requirements:

No Specifications were provided.,

2. Risk analysis has not been formally prepared. Weigh
calculating engineering notes have been prepared previously
and are deemed ‘low risk”

Y

Chapter 3. Whritten requirements and specification reviews by the project
have not been formally prepared.

This engineering note has been specifically prepared to address
chapter 4 of the engineering manual.
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Calculations:
Theoretical module weight = 283756 268 Ibs each

UMN measures all the material (manifolds, fiber, glue, endplate, etc.) as
8577.1 g. / module (18.91 Ibs)

PVC measured weight equals, on average, 514.5 Ibs for 610" extrusion.
Multiply by two for a module, divide by the 610", multiply by 157” (length of
NDUG PVC) = 264.84 Ibs

A NDUG module was weighed at CDF and found to be approximately 268
pounds net. Therefore, this is the value to be used.

There will be 24 planes per block
There will be 3 modules per plane.
Theoretical NOVA Near Detector Underground (NDUG) Block Weight, Whiock:

Whioek =24 * 3 * 268 pounds per module = 19,296 pounds

Theoretical NOVA Near Detector Underground (NDUG) 2 by 3 MINI Block
Module Weight, Whini-siock: (the vertical planes are 2/3rds of the length of a normal
near detector module

/

Whniniblock = 2 * (2/3) * 3 * 268 pounds per module = 1072 pounds ( ’

Theoretical NOVA Near Detector Underground (NDUG) 2 by 3 Muon Block
Module Weight, Wmnuon-biock: (the vertical planes are 2/3rds of the length of a
normal near detector module. This includes a 4 inch thick steel plate. Steel plate
is shown on drawing 493583. Width is 100.5 inches. Length is 150.75 inches.
Thickness is 4.00 inches. Weight based on steel at 490 pounds per cubic foot is
17,184 pounds,

Winuonblock =2 * (2/3) * 3 * 268 pounds per module + 17,284 = 18,256
pounds

Note that the drawing 493583 shows a steel plate weight of 17,176 pounds.

Drawing 493592 shows the steel plate and the muon filter scintillator
panels and lists a weight of 19,700 pounds. Thls assembly includes the
structural steel under the plate. ~

Winuon-block assembly_= 19,700 pounds / ; B2 D




Lifting Fixture component weights:

Table Top Frame from dwg 493456, dwg indicated weight = 1170 pounds
Spreader Bar from dwg 493316, dwg indicated weight = 570 pounds

ND Pallet Weldment from dwg 493063, dwg indicated weight = 3578 pounds

‘able D.S. Frame Weldment dwg 493384, dwg indicated weight = 4325 pounds

rame dwg 493454, dwyg indicated weight of = 1086 pounds

Table Vertical U5

The Muon Catcher ND MC 3 x 2 weldment dwg 496558, drawing indicated
weight of 18567 pounds

Lifting Yoke dwg 493473, drawing indicated weight = 91 pounds (2 req’d)

The assembly of the parts of the Sg’w@?@‘@r bar and NDUG block frame is shown
on fﬁmwémg 493458 and the drawing indicates an assembled weight of 11,511
pounds.
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Loading Conditions:

The lifting fixture (spreader bar) shown in drawing 493316 is used for both the
block and frame assembly (the sum of the parts listed above and shown in
drawing 493520) and the muon catch assemblies.

In both cases, the lifting fixture (spreader bar) shown in drawing 493316 is used
for a purely vertical lift.

Therefore, the only loading conditions are:
1) 29,455 pounds vertical pick of the block, pallet, table top and D.S. frame:

(Note, the 24 planes of near detector block are suppressed in the above image)



2) 19,889 pounds vertical pick of the muon catcher assembly:
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This is a follow up based on Ingrid’s review and follow-up meeting (in April 15the and

16th).

1
2.

®No;

Both Lifting device and lifting attachments are subject to the code.

Both Lifting device and lifting attachments are subject to mild impact loads during
routine use.

Fillet weld size is specified by the leg width, but the stress is determined by effective
throat thickness. The effective weld area of a fillet weld is defined as the effective length
of weld multiplied by the effective throat thickness. The minimum effective length of a
fillet weld shall be four times the specified weld size, or the weld size shall be
considered not to exceed % of the effective weld length. The minimum fillet weld size
shall not be less than the size required to transmit calculated forces nor the size
required given in the table. The maximum fillet weld size is based on the thickness of
the connected parts. Along edges of the materials of thickness less than %”, the weld
size shall not exceed the thickness of the material. Along edges where the material
thickness is %” or greater, the weld size shall not be greater than the material thickness
minus 1/16”.

Intermittent welds shall be made on both sides of the joint for at least 25% of its length.
The maximum spacing of intermittent fillet welds is 12 in.

List all the design load for each lifting device and lifting attachment.

List all the loading cases for each lifting device and lifting attachment.

Verify the applied seismic load based on various codes.

Calculate the minimum turn over load of the cart.

Below is the second part of the review.

9.

10.

11,
12.

13

Allowable stresses for flexural member that is not defined as lifting fixture/lifting
attachment shall be computed based on compact section or non- compact section.

In connection design, bolts shall not be considered as sharing stress in combination with
welds. When the gravity axes of connecting, axially stressed members do not intersect
at one point, provision shall be made for bending and shear stresses due to eccentricity
in the connection.

Only ASTM A325 or ASTM A490 bolts shall be used in slip-critical connections.

The strength of welds is governed by either the base material or the deposited weld
material. The design strength of welds subject to tension or compression shall be equal
to the effective area of the weld multiplied by the allowable stress of the base metal.
The design strength of welds subject to shear shall be equal to the effective area of the
weld multiplied by the allowable stress. If two or more of the general types of welds are
combined in a single joint, the effective capacity of each shall be separately computed
with reference to the axis of the group in order to determine the allowable capacity of
the combination.

The effective length of any groove weld is the length over which the weld cross section
has the proper effective throat thickness. Intermittent groove welds are not permitted.

This concludes the initial review of 5 Engineering notes.

Ingrid
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Beam Bending:
Beam Section; C 10 by 20 {two members connected back
qﬁba(ﬁ%via/@*? W?féyigibaﬁgadd 2 e
flanges.

5 inches

Moment of inertia, @xx78£§m for each se
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A PDF of this drawing is available at: http://www-
admscad.fnal.gov/MSDMain/cgi-bin/TP PPDifind-web.pl

Once this page is opened, type in the last six digits of the drawing number
(493457) in the search box to access this drawing.

ASME BTH-1-2008 paragraph 1-4.4 addresses analysis methods. The
allowable stresses and stress ranges defined in this Standard are based on
the assumption of analysis by classical strength of material methods
(models), ALTHOUGH OTHER ANALYSIS METHODS MAY BE USED.

This analysis is a sophisticated, computer — aided method of analysis and is
not considered a classical strength of material method.
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