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ULA GAE
Introduction

This document is intended to address common questions about the rules and clarify with
additional pictures, illustrations and examples.

This document is reference only and any conflicts between this document and the rules
the rules prevail. This is simply a clarification and expansion of the intent of the rules.

These drawings are only provided to give you examples of some possible configurations
of certain frame structures that are and are not acceptable. These drawings are not fully
inclusive and there are many other solutions possible. This document is published only
as a starting point and we are not recommending any particular bracing configuration.

As always the acceptability of a given design depends on both design and fabrication.
All vehicles are subject to final approval at technical inspection.
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B3.12.7 Main Roll Hoop Brace Bar Support Options

B3127 The attachment of the Main Hoop braces must be capable of transnutting all loads from the Main
Hoop into the Major Structure of the Frame wiathout failing. From the lower end of the braces there
must be a properly triangulated structure back to the lowest part of the Main Hoop. This structure
must meet the minimum reguirements for Main Hoop Bracing Supports (see Rule B.3.3) or an SEF
approved alternative. Bracing loads must not be fed solely mnto the engine, transmission or

differential. or through suspension compeonents.

Fig 1 @ Fig 2@ (2010 Only)  Fig 3 @
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B3.12.7 Main Roll Hoop Brace Bar Support Options

Fig 4@ Fig 5 @ Fig 6 @(2010 Only) Fig 7 @(2010 Only)
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FORMULA GAS
B3.12.7 Main Roll Hoop Brace Bar Support Options

B3.]12.7 The attachment of the Main Hoop braces must be capable of transmitting all loads from the Main
Hoop into the Major Structure of the Frame without failing. From the lower end of the braces there
must be a properly triangulated structure back to the lowest part of the Main Hoop. This structure
must meet the minimum requirements for Main Hoop Bracing Supports (see Rule B.3.3) or an SEF
approved alternative. Bracing loads must not be fed solely into the engine, transmission or
differential. or through suspension components.

Question: | have a question concerning rule B3.12.7, specifically
the last sentence that states,

"Bracing loads must not be fed solely into the engine,
transmission or differential, or through suspension components"

This year we want to attach our rear supports to the posts that
fixture our rockers to our car and were wondering if this would be
considered a "suspension component”, A structural equivalency
will be submitted for proof of the rear supports and post.

The design mentioned above has been utilized in the GT series as
shown.

Answer: The picture shows exactly what the rule was written to
prevent. This arrangement is not allowed. It would be acceptable
if there was additional tubing providing triangulation and a
redundant load path before the attachment to the rocker post, if
the tubes are properly sized and follow the rules.
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B3.17.1 Frontal Impact Structure

B3.17  Frontal Impact Structure

B3.17.1 The drver's feet must be completely contained within the Major Structure of the Frame. Wlule the
dniver’s feet are touching the pedals. i side and front views no part of the dniver’s feet can extend
above or outside of the Major Structure of the Frame.

Feet outside major /
structure of the /

frame /
V4

~ "



FORMULA GAS
B3.17.1 Frontal Impact Structure

B3.17  Frontal Impact Structure

B3.17.1 The drver's feet must be completely contained within the Major Structure of the Frame. Wlule the
dniver’s feet are touching the pedals. i side and front views no part of the dniver’s feet can extend
above or outside of the Major Structure of the Frame.

L . New tube must meet minimum for primary structure (1.0 x 0.049 in — see B3.3)
Feet within major

structure of the frame ! /

Minimum Material Requirements
B33.1 Baseline Steel Material
The Primary Structure of the car my .t be constructed of:
Either: Round, mild or alloy, steel tubing (munimmum 0.1% carbon) of the minimum dimensions
W iable,
Or Appro\edaltemau ssperRules B34. B35 B3.6and B3.7.

ITEM or APPLICATION OUTSIDE DIMENSION
X WALL THICKNESS
. . . . . Main & Front Hoops, Round 1.0 nch (254 mm) x 0.095 inch (2.4 mm)
Other configurations possible but intent is ot e Aesting B or Round 250 250 e
. . . . Side Impact Structure, Front Bulkhead, Round 1.0 mnch (254 mm) x 0.065 inch (1.65 mm)
to shown that when viewed in side, driver Roll Foop Brscing. e R 250 . 17 et
Driver's Restraint Hamess Attachment or Round 254 mm x 1.60 mm metric

(except as noted above) ar Square 1.00 inch x 1.00 inch x 0.049 inch
m u St be be I OW 1 . O x O . 049 t u be . or Square 25.0 mm x 25.0 won x 1.25 mm metric

or Sguare 26.0 mm x 26.0 mm x 1.2 mm metric

Front Bulkhead Support. Main Heop Round 1.0 inch (25.4 mm) x 0.049 inch (1.25 mm)
Bracing Supports of Round 25.0 mm x 1.5 mm metric

or Round 26.0 mm x 1.2 mm metnc
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B3.19 Front Bulkhead Support

B3i19  Front Bulkhead Support
B3.19.1 The Front Bulkhead must be securely integrated into the Frame.

B3.19.2 The Front Bulkhead must be supported back to the Front Roll Hoop by a minimum of three (3) Frame
Members on each side of the vehicle with one at the top (within 50.8 mm (2 inches) of its top-most
surface), one (1) at the bottom, and one (1) as a diagonal brace to provide triangulation.

B3.19.3 The tnangulation must be node-to-node, with tnangles being formed by the Front Bulkhead. the
diagonal and one of the other two required Front Bulkhead Support Frame Members.

B3.194 All the Frame Members of the Front Bulkhead Support system listed above must be constructed of
closed section tubing per Section B.3.3.1.

For 2010 the front bulkhead support

must extend to the front roll hoop.
This is different than 2009!!!

-

Examples

Or navigate to:
http://www.fsaeonline.com/Downloads/2010_FSAE_Front_Bulkhead_Support.xls

J
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B3.19 Front Bulkhead Support

B3.19 Front Bulkhead Support

B3.19.1 The Front Bulkhead must be securely integrated into the Frame.

B3.19.2 The Front Bulkhead must be supported back to the Front Roll Hoop by a minimum of three (3) Frame Members on each side of the
vehicle with one at the top (within 50.8 mm (2 inches) of its top-most surface), one (1) at the bottom, and one (1) as a diagonal
brace to provide triangulation.

B3.19.3 The triangulation must be node-to-node, with triangles being formed by the Front Bulkhead, the diagonal and one of the other two
required Front Bulkhead Support Frame Members.

B3.19.4 All the Frame Members of the Front Bulkhead Support system listed above must be constructed of closed section tubing per
Section B.3.3.1.

Question: Is it permitted to use multiple

tubes to make up each of the required front

bulkhead support members if they are not
in a straight line? What about bent tubes?

Answer: Yes, but the minimum sizes given
in the rules are for single straight tubes.
Having non straight tubes (either multiple

strength. A 3" tube is required in this case

mitered tubes or bent tubes) reduces the @

to carry the additional load, and it must

meet the minimum structural requirements

(1.0” x 0.049”). Other arrangements and

configurations may be submitted for review

through an SEF. Increasing the tube size for —
non-straight tubes may also be submitted

as an SEF to avoid additional tubes.



u A
> g B

B3.20 Impact Attenuator

B3.20  Impact Attenuator
B3.20.1 The Impact Attenuator must be:
a. Installed forward of the Front Bulkhead.
b. At least 200 mm (7.8 m) long, with 1ts length oriented along the fore/aft axis of the
Frame.
c. At least 100 mm (3.9 n) high and 200 mm (7.8 in) wide for a minimum distance of
200 mm (7.8 ) forward of the Front Bulkhead.
. Such that 1t cannot penetrate the Front Bulkhead 1n the event of an impact.
e.  Attached securely and directly to the Front Bulkhead and not by bemng part of non-
structural bodywork.

Question: This rule states that the impact attenuator must be at least 7.8 inches long and

wide and at least 3.9 inches high. These dimensions make up a rectangle, but is the required shape of the
impact attenuator required to be rectangular? For instance, | am planning to make more of a cone shaped
impact attenuator and wanted to know if this would be okay?

Answer: Per rule B3.20.1, the Impact Attenuator must have the minimum rectangular dimensions of
200mm (7.8 inch) long by 100mm (3.9 inch) high by 200mm (7.8 inch) wide. The IA can be bigger than the
minimum dimensions but the specified minimum “box” must be present within the design. Essentially, a
rectangle of those dimensions must be fully contained within the impact attenuator volume for it to
comply with the rules. Any shape other than rectangle must consist of additional volume of material in
addition to the rectangle. Please be sure the additional material will still allow the IA to meet the energy
absorption requirements of rule B3.21.1.
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B3.20 Impact Attenuator

)~
Fig 1

Fig 2 ®

Rectangle of minimum dimensions While length, width and height meet

fits within envelope of actual
impact attenuator.

the minimum sizes in the rules the
rectangular volume does not fit
within the surface of the attenuator.
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B3.33 Monocoque Front Hoop

B3.33  Monocoque Front Hoop
B3.33.1 Composite materials are not allowed for the front hoop. See Rule B.3.26 for
general requirements that apply to all aspects of the monocoque.

B3.33.2 Attachment of the Front Hoop to the monocoque must comply with Rule B3.36

B3.36  Monocoque Attachments
B3.36.1 In any direction, each attachment point between the monocoque and the other
primary structure must be able to carry a load of 30kN.

Question: Does the new rule B3.33 and B3.36 mean that integrally bonded in front roll hoops
are no longer permitted?

Answer: No, it simply means the SEF needs to show the equivalency calculations for the
integral front hoop as having the required attachment strength.
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B9.4.5 Fuel Tank Emptying

Question: Rule B9.4.5 states "The fuel system must have a provision for emptying the fuel tank if required."
What should this provision look like? Must it take the form of a drain plug (emptied by the force of gravity), or
can the fuel line be disconnected such that the fuel pump can pump the fuel out (forced out)?

Answer: You may use the fuel pump to siphon out the fuel from the tank. If you choose to design a drain in
the tank, we would urge you to use sound engineering practices when designing the location, method of
sealing and robustness of the drain plug. For this reason, a petcock-type valve that protrudes from the
bottom of the tank would not be acceptable, as it may be susceptible to damage from the road surface. If
the drain plug is flush mounted, locating it on the bottom surface of the tank should be acceptable or you
can mount a drain on the lowest portion of the side of the tank. Just make sure you can fully drain the tank.
If you use a drain plug, make sure you understand how to design the sealing method and factor in all the
potential noise factors (heat, fluid exposure, etc.) and failure modes (compression set of elastomeric seals,
thermal limits, fluid comparability, etc.). The Tech Inspectors are very sensitive when it comes to potential
fuel leaks at the event.
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B13.2 High Pressure Hydraulic Pumps and Lines

B13.2

High Pressure Hydraulic Pumps and Lines

The driver and anyone standing outside the car must be shielded from any
hydraulic pumps and lines (other than brake lines) by steel or aluminum
shields with a minimum thickness of 1 mm (0.039 inch).

Question: What is meant by high pressure?

Answer:

The rule has two criteria to evaluate whether a certain line must be shielded:
1) The line must operate at pressures above 2100 kPa (300 psi) gauge
2) The line must be connected to a pump or large reservoir of hydraulic fluid such that if
a line failed it could result in a significant volume of fluid flowing out of the line.

Using this clarification here are some examples:

Brake lines: Not regulated by B13.2. While containing high pressure hydraulic fluid they are not
connected to a pump or large reservoir so no flow would result from a failure.

Engine oil lines: Not regulated by B13.2. While connected to the engine oil pump and meeting
the requirement of flow they are not at a high enough pressure to require shielding by B13.2.
So any lines driven off an engine oil pump or external pressure/scavenge pump with engine oil
are not regulated by B13.2.

Active Suspension Hydraulic Lines: Regulated by B13.2. Lines connecting the actuator to the
hydraulic pump running at 17 MPa (2500 psi) would require shielding.

Note: Rule B4.5 Firewall applies to all the examples above including engine oil lines.



