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MicroBooNE Intermediate Platform Lifting Fixture Note

James Kilmer

2/28/2015

This lifting fixture is used to move the frame for the MicroBooNE intermediate platform in and out
of LAITF. In particular the frame will not fit through the building roll-up door unless it is set on a
specially designed cart. This fixture is necessary to put the frame on or off the cart. The fixture
is designed and fabricated in accordance with ASME B30.20 and ASME BTH-1-2011. The fixture

is shown in drawing F10037970 attached.

This fixture is in design catagory A and service class zero. It was designed specifically for this
operation and is not planned to be used for other purposes. Never-the-less consider the fixture
as used in more serious service and use Nd = 3 for the nominal design factor. Now calculate the

allowable stress values:

Fy := 36000-psi
F,, == 58000-psi
Nd =3
F
Fri= — = 1.2x 10" psi
Ng
F
F, = —Y— = 6.928 x 10°.psi
NgV/3
1.10-F
- Y _ 132 x 10" psi
b
Ng

Yield for A-36 steel

Allowable tensile stress

Allowable shear stress

Allowable bending stress

First look at the lug. It is welded to the plate with 1/2" fillet welds all around the lug and using E70

welding rod. The weld is in tension.

'weld = 2-4-in+ 2-1-in = 10-in

5-in .
tweld = E = 0.354-in

.2
Aweld = lweld tweld = 3-536-In

P := 10000-Ibf
P 3 .
Oweld = —— = 2.828 x 10 -psi
Aweld

E70 := 70000psi

Weld length

Weld Throat distance

Weld area

Fixture load (maximum)

Tensile load on the weld



From ASME BTH-1-2011 paragraph 3-3.4.1 (a) the design strength of the weld in tension is:

4
Ayl Fr = 4243 x 10™Ibf

Since this force is more than the fixture load the weld is OK.

The fixture is connected to the crane with a shackle. The pin bears on the lug.

P”\'proj = 1-in Pin projection onto lug
.2 . .
Aproj = tplate'P'Nproj = 1-in Projected area of pin
4 . Bearing stress of the pin to plate
Obearing = 5 = 1x 10 -psi
proj
1.25-Fy 4
Fp = =1.5x 10 -psi Allowable bearing stress from paragraph 3-3.3.4
Ng

The bearing stress is OK.

Now look at the other failures possible to the lug based on paragraph 3-3.3.1. First look at the
allowable tensile strength through the pin hole
Dy, :== 1.06-in Hole diameter

Dp — 1.00-in Pin diameter

Cpi=1-0.275.

be := 1.38-in — D, = 0.32-in Actual width of pin connected plate between the edge of the
hole and edge of the plate

I:u I:)h
beff = Do'0.6:—- [— = 0.563-in
F b
y e

Now calculate the allowable tensile strength through the pinhole:



F

u 4
Ptpin = Crm’gtplate'beﬁ = 1.649 x 10 -Ibf

Since this strength is larger than the fixture load the lug is OK for tensile.

Find the allowable single plane fracture strength beyond the pinhole

R = 1.38-in
MW
F D) 0.92:b
Pp = Cpm——| 113{| R = — | + —— |-t jate = 1.78 x 10™Ibf
1.20-Ny 2 be || P
1+—
D

Since Pb is larger than the fixture load the lug is OK for this mode of failure.

Finally for the lug find the allowable double plane shear strength beyond the pinhole.

Dp
= 55—P _ 51.887

Dp

a:= by Actual dimension of lug

from edge of hole to edge of the plate
Dp
Ay =2 |a+ 7~(1 — cos(d)) 'tplate

A, = 1.69~in2 Total area of the two shear planes

0.70-F

u 4
Py = ‘A, = 1.906 x 10" Ibf
V' 120Ny &

This shear strength is larger than the fixture load so the lug is OK for this failure too.

Next consider the flat plate and the bolts. There are four bolts 3/4"-10 UNC which are grade 8. The
grade 8 bolts have properties similar to Structural high strengtht bolts with ASTM 490 specification.
From AISC Manual of Steel Construction, Ninth Edition on page 4-3 Table I-A the allowable load in
tension for A490 bolts of that size is 23.9 kips. This is far larger than the total load for the fixture of
10 kips spead over the four bolts. Hence the bolts are fine for this application.

To model the plate assume it is a beam as in Case 7 on page 2-298 of the AISC manual of a simple
beam with a concentrated load at the center.
b := 8-in h:= 1-in "beam" properties



3

l:= ﬁ = 0.667 in4 "beam" moment of inertia
12
| .= 6.12-in c:= .5-in
W MA
P-1 4 .

Mpmax = T = 1.53 x 10 "Ibf-in

Mmax €

— 1.147 x 10* psi

fb =

Since fb is less than Fb calculated above the bending stress is less than allowable and the fixture
is OK.
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