Stub Sill Study - Introduction

* FRA started the stub sill study in 2021 with Volpe currently
conducting the modeling study on stub sill attachment to tank

* Current requirements (M-1001) requires pads between stub
silllhead brace and tank

 M-1001 includes “85% rule” stating sill-to-pad weld should only

have 85% the area of pad-to-tank welds
* Intended to allow sill to break from pad in overload

* M-1001 contains minimum loads on assembled sill-pad-tank (e.g.

1,000,000 Ibf buff), but does not define a relationship between load

to break attachment welds and load to cripple tank

* Accident history demonstrates several undesirable modes of
failure to sill, pad, and tank, despite 85% rule
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Stub Sill Study - Topics to Examine

 How much load through the stub sill to cripple
the tank?
« Longitudinal (buff) force, or;
« Vertical (down) force

Y ALL VALUES AT BASELINE
‘_1 ODB: TANK-BUCKLING-BASELINE-7 16.odb  Abaqus/Explicit 3SDEXPERIENCE R2019x Wed Nov 24 13:02:50 Eastern Standa)
4 Step: STATIC-LOAD
Incremen t 106669: Step Time = 0,5000

* Does the current 85% rule include enough detail
to capture the distribution of forces on stub sill
and pad welds?

 How does the load necessary to cripple the tank
compare to the load necessary to fail the sill-to-
pad welds?
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Stub Sill Study - Phased Approach

: Phase 2
Phase 1 . . Stub Sill, Pad, and
__________ Tank Model ~ —— L WeldModel
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Stub Sill Study - Current Status

* Phase | modeling on going %
* Phase Il modeling under development

« Simplified, generalized model developed
« 30,500 gallons
« 7/16” or 9/16” TC128-B shell Y
« 120" nominal diameter |

« Simplified multi-point constraint (i.e. no
geometry) for stub sills and bolsters

SELIME. WERTICAL LOMD.
MG-WERTICAL-BASELINE-7_16.0db  Abaqus/Explicic SDEXFERIENCE R2019; Ti

Vertical Loay Crippling load

__ 15
« Tank supported at bolsters 2125
o) 1
* Vertical or horizontal displacement 5075
increased until peak “crippling” load is Z 05
reached =025
S 0

- Design features of typical tank cars varied £ o s 1 15 2 25 3

to represent range of designs Displacement (inches)
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* Francisco Gonzalez, Il

Hazardous Materials and Tank Car Project Manager

Office of Research and Development Room W36-409 Mail Stop : 20
1200 New Jersey Avenue S.E.

Washington, DC 20005

francisco.gonzalez@dot.gov

Tel (202) 493-6076
Fax (202) 493-6172
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