
                                          2011 Formula SAEINDIA Rules

1. FORMULA SAEINDIA – OVERVIEW AND COMPETITION

1.1 Formula SAEINDIA Competition Objective

The Formula SAEINDIA ® competition challenges teams of University.

Undergraduate and graduate students to conceive, design, fabricate and compete with small, 

formula style, autocross racing cars. To give teams the maximum design flexibility and the 

freedom to express their creativity and imaginations there are very few restrictions on the overall 

vehicle design. Teams typically spend eight to twelve months designing, building, testing and 

preparing their vehicles before competition. The competition themselves gives teams the chance to 

demonstrate and prove both their creativity and their engineering skills in comparison to teams 

from other universities across the country.

1.2 Vehicle Design Objectives

For the purpose of this competition, the students are to assume that a manufacturing firm has 

engaged them to design, fabricate and demonstrate a prototype car for evaluation as a production 

item. The intended sales market is the nonprofessional weekend autocross racer. Therefore, the car 

must have very high performance in terms of its acceleration, braking, and handling qualities. The 

car must be low in cost, easy to maintain, and reliable. It should accommodate drivers whose 

stature varies from a 5th percentile female to a 95th percentile male. In addition, the car’s

marketability is enhanced by other factors such as aesthetics, comfort and use of common parts. 

The manufacturing firm is planning to produce four (4) cars per day for a limited production run 

and the prototype vehicle should actually cost below INR1000000. The challenge to the design 

team is to develop a prototype car that best meets these goals and intents. Each design will be 

compared and judged with other competing designs to determine the best overall car.

1.3   Good Engineering Practices

Vehicles entered into Formula SAEINDIA competition are expected to be designed and fabricated 

in accordance with good engineering practices.



1.4 Judging Categories

The cars are judged in a series of static and dynamic events including: technical inspection, cost, 

presentation, and engineering design, solo performance trials, and high performance track 

endurance. These events are scored to determine how well the car performs. In each event, the 

manufacturing firm has specified minimum acceptable performance levels that are reflected in the 

scoring equations.

The following points are possible:

Static Events

                               Presentation  75

                               Engineering Design        150

                              Cost Analysis           100

Dynamic Events

                              Acceleration                75

                              Skid-Pad         50

                             Autocross    150

                              Fuel Economy                     50

                             Endurance                         350

                             Total Points                1,000

1.6 Official Announcements and Competition Information

Teams are required to read the website or newsletters published by SAEINDIA and other

organizing bodies and to be familiar with all official announcements concerning the competition 

and rules interpretations released by the FSAE Rules Committee. The monthly SAEINDIA 

Collegiate Design Newsletter is published online and can be found at: web link

The FSAEINDIA Newsletter is published online and can be found at: weblink



1.7 Official Languages

The official language of the Formula SAEINDIA is English. Document submissions, presentations 

and discussions in English are acceptable at all the competition

1.8.1 Rules Authority

The Formula SAEINDIA Rules are the responsibility of the Formula SAEINDIA Rules Committee 

and are issued under the authority of the SAEINDIA University Programs Committee. Official 

announcements from the Formula SAEINDIA Rules Committee, SAEINDIA or the other Formula 

SAEINDIA organizing bodies shall be considered part of, and shall have the same validity as, 

these rules. Ambiguities or questions concerning the meaning or intent of these rules will be

resolved by the Formula SAEINDIA Rules Committee, SAEINDIA or by the individual

competition organizers as appropriate.

1.8 Formula SAEINDIA Rules and Organizer Authority

1.8.1 Rules Authority

The Formula SAEINDIA Rules are the responsibility of the Formula SAEINDIA Rules Committee 

and are issued under the authority of the SAEINDIA University Programs Committee. Official 

announcements from the Formula SAEINDIA Rules Committee, SAEINDIA or the other Formula 

SAEINDIA organizing bodies shall be considered part of, and shall have the same validity as, 

these rules. Ambiguities or questions concerning the meaning or intent of these rules will be

resolved by the Formula SAEINDIA Rules Committee, SAEINDIA or by the individual 

competition organizers as appropriate.

1.8.2 Rules Validity

The Formula SAEINDIA Rules posted on the SAEINDIA website and dated for the calendar year

of the competition are the rules in effect for the competition. Rule sets dated for other years are 

invalid.



1.8.3 Rules Compliance

By entering a Formula SAEINDIA competition the team, members of the team as individuals, 

faculty advisors and other personnel of the entering university agree to comply with, and be bound 

by, these rules and all rule interpretations or procedures issued or announced by SAEINDIA, the 

Formula SAEINDIA Rules Committee and the other organizing bodies. All team members, faculty 

advisors and other university representatives are required to cooperate with, and follow all 

instructions from, competition organizers, officials and judges.

1.8.4 Understanding the Rules

Teams, team members as individuals and faculty advisors, are responsible for reading and 

understanding the rules in effect for the competition in which they are participating. The section 

and paragraph headings in these rules are provided only to facilitate reading: they do not affect the 

paragraph contents.

1.8.5 Participating in the Competition

Teams, team members as individuals, faculty advisors and other representatives of a registered 

university who are present on-site at a competition are considered to be “participating in the 

competition” from the time they arrive at the event site until they depart the site at the conclusion 

of the competition or earlier by withdrawing.

1.8.6 Violations of Intent

The violation of intent of a rule will be considered a violation of the rule itself. Questions about the 

intent or meaning of a rule may be addressed to the Formula SAEINDIA Rules Committee or by 

the individual competition organizers as appropriate.

1.8.7 Right to Impound

SAEINDIA and other competition organizing bodies reserve the right to impound any onsite 

registered vehicles at any time during a competition for inspection and examination by the 

organizers, officials and technical inspectors.



1.8.8 General Authority

SAEINDIA and the competition organizing bodies reserve the right to revise the schedule of any 

competition and/or interpret or modify the competition rules at any time and in any manner that is, 

in their sole judgment, required for the efficient operation of the event or the Formula SAEINDIA 

as a whole.

2. ELIGIBILITY

2.1 Individual Participant Requirements Eligibility is limited to undergraduate and graduate 

students to insure that this is an engineering competition rather than a race. Individual members of 

teams participating in this competition must satisfy the following requirements: 2.1.1 Student 

Status: Team members must be enrolled as degree seeking undergraduate or graduate students in a 

college or university. Team members who have graduated during the seven (7) month period prior 

to the competition remain eligible to participate.

2.1.2 Society Membership:

Team members must be members of SAEINDIA, Proof of membership such as membership card, 

is required at the competition.

2.1.3 Age

Team members must be at least eighteen (18) years of age.

2.1.4 Driver’s License

Team members who will drive a competition vehicle at any time during a competition must hold a 

valid, government issued driver’s license.

2.1.5 Liability Waiver

All on-site participants, including students, faculty and volunteers, are required to sign a liability 

waiver upon registering on-site.



2.1.6 Medical Insurance

Individual medical insurance coverage is required and is the sole responsibility of the participant.

2.1.7 Individual Registration Requirements – ACTION REQUIRED

All participating team members and faculty advisors must be sure that they are individually linked 

to their respective school / college / university on the SAEINDIA website. You can confirm or 

correct your school / college / university affiliation by going to www.saeindia.org and logging 

into “MySAE” with your username and password. If you do not have a current username, you will 

need to create one by selecting the “Need a User ID and Password d to Login?” link. If you are 

already an SAEINDIA member, select the “My Member Info” button and then select the “Update

School Information” link. You will then be prompted to update your education information. If you 

are not an SAEINDIA member, go to www.SAEINDIA.org and select the “Join SAEINDIA /

Membership Renewal” link under “Quick links”, then select the “Join SAEINDIA” link. Students 

will need to select the “Student Membership” link and then follow the series of the questions that 

are asked. Faculty that wishes to be SAEINDIA members should choose the “Professional 

Membership” link and proceed to the series of questions. Please note all student participants must 

be an SAEINDIA member to participate in the event. Once you’ve obtained an SAEINDIA 

member number and have linked yourself to your respective school, all affiliated students must 

complete the following information on the SAEINDIA website: Medical insurance (provider, 

policy/ID number, telephone number) Driver’s license (state/country, ID number) Emergency 

contact data (point of contact (parent/guardian, spouse), relationship, and phone number) To do 

this you will need to go to Student Central on the SAEINDIA homepage, then click on the “2011 

Competition Date and Registration Information” link under “Student Competition”.  Proceed by 

selecting the “Competition Schedule/Registration” link and then the event(s) you wish to register 

for. Choose the “Register” link (or )“Update” link if after December 27, 2009) next to your desired 

competition(s) and then select your team link to add yourself to the team profile. The “Add New

Member” button will allow individuals to include themselves with the rest of the team.

PLEASE BRING YOUR OFFICIAL DRIVER’S LICENSE OR PASSPORT TO ONSITE

REGISTRATION. ALSO PLEASE BRING MEDICAL INSURANCE CARD.



All international student participants (or unaffiliated faculty advisors) who are not SAEINDIA

members are required to complete the International Student Registration form for the entire team 

found under “Competition Resources” on the event specific webpage. Upon completion, email the 

form to CollegiateCompetition@SAEINDIA.org.All students, both domestic and international, 

must affiliate them online or submit the International Student Registration form by January 15, 

2010. For additional assistance, please contact CollegiateCompetition@SAEINDIA.org

**NOTE: When your team is registering for a competition, only the student or faculty advisor 

completing the registration needs to be linked to the school. All other students and faculty can 

affiliate themselves after registration has been completed, however this must be done on or before 

January 15, 2010.

2.1.8 Faculty Advisor

Each team is expected to have a Faculty Advisor appointed by the university. The Faculty Advisor 

is expected to accompany the team to the competition and will be considered by competition 

officials to be the official university representative. Faculty Advisors may advise their teams on 

general engineering and engineering project management theory, but may not design any part of 

the vehicle nor directly participate in the development of any documentation or presentation. 

Additionally, Faculty Advisors may neither fabricate nor assemble any components nor assist in

the preparation, maintenance, testing or operation of the vehicle. In Brief – Faculty Advisors may 

not design, build or repair any part of the car.

2.2 Registration Requirements

2.2.1 Vehicle Eligibility

Vehicles entered into Formula SAEINDIA competition must be conceived, designed, fabricated 

and maintained by the student team members without direct involvement from professional 

engineers, automotive engineers, racers, machinists or related professionals. The student team may 

use any literature or knowledge related to car design and information from professionals or from 

academics as long as the information is given as a discussion of alternatives with their pros and 



cons.  Professionals may not make design decisions or drawings and the Faculty Advisor must sign 

a statement of compliance with this restriction. It is the intent of the SAEINDIA Collegiate Design 

Series competition to provide direct hands-on experience to the students.  Therefore, students 

should perform all fabrication tasks whenever possible.

2.4.3 Third Year Vehicles –Prohibited

Vehicles that have competed in any two (2) previous Formula SAE years are prohibited from 

participating in Formula SAEINDIA competition. Any team found to have entered a vehicle that 

contravenes this rule will be disqualified.  Additionally, the team will be required to submit such 

documentation as the organizers may require in advance of the acceptance of any future

registration.

2.2.4.4 Registration Fees

Registration fees must be paid to the organizer by the deadline specified on the competition

website. Registration fees are not refundable.

2.2.5 Documentation Photographs

Teams must bring with them to the competition and give to the organizers, a series of pairs of color 

photographs comparing (a) various design elements of their current vehicle with (b) the same 

features of the team’s most recent previous entry.  The comparison photograph pairs must include 

at least the following views of each entry:

(1) Overall car in ¾ views,

(2) Driver compartment,

(3) Foot box including pedals,

(4) Engine including intake,

(5) Drive train,

(6) Front suspension on one side including the wheel upright,



(7) Rear suspension on one side including the wheel upright and

(8) Rear view of the vehicle.

Removable body panels must be removed for these photographs. Aero devices, if any, must be 

covered by additional photographs.  Teams may, at their option, include additional pairs of 

comparison photographs. These photographs are to be given to the organizers at on-site 

Registration. Rookie teams are not required to submit comparison photographs during their first

year of competition. All teams are reminded to take and retain a set of photographs of their current 

car to document and support their future entries.

2.2.5.1 Documentation Photograph Format

The documentation photographs should each be approximately 3” x 5” (7.5 cm x 12.5 cm) and 

printed landscape, four (4) on each 8 ½” x 11” or A4 sheet, with the previous entry on the left and 

the current entry on the right. All pages of photographs must be identified by (1) year, (2) 

university name and (3) vehicle number.

Note: Examples of documentary photograph pairs in the desired format are posted on the 

FSAEINDIA website for your reference.

2.2.6 Withdrawals

Registered teams that find that they will not be able to attend the competition are requested to 

officially withdraw by notifying the following not later than one (1) week before the event:

3. VEHICLE REQUIREMENTS & RESTRICTIONS

The following requirements and restrictions will be enforced through technical inspection.

Noncompliance must be corrected and the car re-inspected before the car is allowed to operate

under power.



3.1 General Design Requirements

3.1.1 Body and Styling

The vehicle must be open-wheeled and open-cockpit (a formula style body). There must be no 

openings through the bodywork into the driver compartment from the front of the vehicle back to 

the roll bar main hoop or firewall other than that required for the cockpit opening. Minimal 

openings around the front suspension components are allowed.

3.1.2 Wheelbase and Vehicle Configuration

The car must have a wheelbase of at least 1525 mm (60 inches). The wheelbase is measured from 

the center of ground contact of the front and rear tires with the wheels pointed straight ahead. The 

vehicle must have four (4) wheels that are not in a straight line.

3.1.3 Vehicle Track

The smaller track of the vehicle (front or rear) must be no less than 75% of the larger track.

3.1.4 Visible Access

All items on the Inspection Form must be clearly visible to the technical inspectors. Visible access 

can be provided by removing body panels or by providing removable access panels.

3.2 Chassis Rules

3.2.1 Suspension

The car must be equipped with a fully operational suspension system with shock absorbers, front 

and rear, with usable wheel travel of at least 50.8 mm (2 inches), 25.4 mm (1 inch) jounce and 25.4 

mm (1 inch) rebound, with driver seated. The judges reserve The right to disqualify cars which do 

not represent a serious attempt at an operational suspension system or which demonstrate handling 

inappropriate for an autocross circuit. All suspension mounting points must be visible at Technical 

Inspection, either by direct view or by removing any covers.



3.2.2 Ground Clearance

The ground clearance must be sufficient to prevent any portion of the car (other than tires) from 

touching the ground during track events, and with the driver aboard there must be a minimum of 

25.4 mm (1 inch) of static ground clearance under the complete car at all times.

3.2.3 Wheels and Tires

3.2.3.1 Wheels

The wheels of the car must be 203.2 mm (8.0 inches) or more in diameter. Any wheel mounting 

system that uses a single retaining nut must incorporate a device to retain the nut and the wheel in 

the event that the nut loosens.

3.2.3.2 Tires

Vehicles may have two types of tires as follows: Dry Tires – The tires on the vehicle when it is 

presented for technical inspection are defined as its “Dry Tires”.  The dry tires may be any size or

type. They may be slicks or treaded.

Rain Tires

– Rain tires may be any size or type of treaded or grooved tire provided:

1)  The tread pattern or grooves were molded in by the tire manufacturer, or were cut by the tire 

manufacturer or his appointed agent. Any grooves that have been cut must have documentary 

proof that it was done in accordance with these rules.

2)  There is a minimum tread depth of 2.4 mms (3/32 inch).

Note: Hand cutting, grooving or modification of the tires by the teams is

Specifically prohibited. Within each tire set, the tire compound or size, or wheel type or size may 

not be changed after static judging has begun.  Tire warmers are not allowed.  No traction

enhancers may be applied to the tires after the static judging has begun.



3.2.4 Steering

The steering system must affect at least two (2) wheels. The steering system must have positive 

steering stops that prevent the steering linkages from locking up (the inversion of a four-bar 

linkage at one of the pivots). The stops may be placed on the uprights or on the rack and must 

prevent the tires from contacting suspension, body, or frame members during the track events.

Allowable steering system free play is limited to 7 degrees total measured at the steering wheel.

Rear wheel steering is permitted only if mechanical stops limit the turn angle of the rear wheels to 

± 3 degrees from the straight ahead position. The steering wheel must be mechanically connected 

to the front wheels, i.e. “steer- by-wire” of the front wheels is prohibited.

3.2.5 Brake Systems

The car must be equipped with a braking system that acts on all four wheels and is operated by a 

single control. It must have two independent hydraulic circuits such that in the case of a leak or 

failure at any point in the system, effective braking power is maintained on at least two wheels. 

Each hydraulic circuit must have its own fluid reserve, either by the use of separate reservoirs or 

by the use of a dammed, OEM-style reservoir. Single brake acting on a limited-slip differential is 

acceptable. The brake system must be capable of locking all four (4) wheels during the test

specified below. “Brake-by-wire” systems are prohibited. Unarmored plastic brake lines are 

prohibited. The braking systems must be protected with scatter shields from failure of the drive

train (see 3.5.1.4) or from minor collisions.

3.2.5.1 Brake Test

The brake system will be dynamically tested and must demonstrate the capability of locking all 

four (4) wheels and stopping the vehicle in a straight line at the end of an acceleration run 

specified by the brake inspectors.

3.2.5.2 Brake over Travel Switch

A brake pedal over-travel switch must be installed on the car. This switch must be installed so that 

in the event of brake system failure such that the brake pedals over travels, the switch will be 

activated and will stop the engine from running. This switch must kill the ignition and cut the 



power to any electrical fuel pumps. Repeated actuation of the switch must not restore power to 

these components, and it must be designed so that the driver cannot reset it. The switch must be 

implemented with analog components, and not through recourse to programmable logic

controllers, engine control units, or similar functioning digital controllers.

3.2.5.3 Brake Light

The car must be equipped with a red brake light of at least 15 watts, or equivalent, clearly visible 

from the rear.  If an LED brake light is used, it must be clearly visible in very bright sunlight.   

This light must be mounted between the wheel centerline and driver’s shoulder level vertically and 

approximately on vehicle centerline laterally.

3.2.6 Jacking Points

A jacking point, which is capable of supporting the car’s weight and of engaging the organizers’ 

“quick jacks”, must be provided at the rear of the car. The jacking point is required to be: Oriented 

horizontally and perpendicular to the centerline of the car Made from round, 25 – 29 mm (1 – 1 1/8 

inch) O.D. aluminum or steel tube A minimum of 300 mm (12 inches) long Exposed around the 

lower 180 degrees of its circumference over a minimum length of 280 mm (11 in) The height of 

the tube is required to be such that:

There is a minimum of 75 mm (3 in) clearance from the bottom of the tube to the ground measured 

at tech inspection. With the bottom of the tube 200 mm (7.9 in) above ground, the wheels do not 

touch the ground when they are in full rebound.

3.3 Structural Requirements

Among other requirements, the vehicle’s structure must include two roll hoops that are braced, a 

front bulkhead with support system and Impact Attenuator, and side impact structures.



3.3.1 Definitions

The following definitions apply throughout the Rules document:

Main Hoop

- A roll bar located alongside or just behind the driver’s torso.

Front Hoop

- A roll bar located above the driver’s legs, in proximity to the steering wheel.

Roll Hoops

– Both the Front Hoop and the Main Hoop are classified as “Roll Hoops”

Frame Member

- A minimum representative single piece of uncut, continuous tubing.

Frame

- The “Frame” is the fabricated structural assembly that supports all  functional vehicle systems. 

This assembly may be a single welded structure, multiple welded structures or a combination of 

composite and welded structures.

Primary Structure

– The Primary Structure is comprised of the following Frame

Components: 1) Main Hoop, 2) Front Hoop, 3) Roll Hoop Braces, 4) Side Impact Structure, 

5) Front Bulkhead, 6) Front Bulkhead Support System and 7) all Frame

Members, guides and supports that transfer load from the Driver’s Restraint System

Into items 1 through 6.

Major Structure of the Frame



– The portion of the Frame that lies within the envelope defined by the Primary Structure. The 

upper portion of the Main Hoop and the Main Hoop braces are not included in defining this 

envelope.

Front Bulkhead

– A planar structure that defines the forward plane of the Major Structure of the Frame and 

functions to provide protection for the driver’s feet.

Impact Attenuator

– A deformable, energy absorbing device located forward of the Front Bulkhead.

3.3.2 Structural Equivalency and Structural Equivalency Form (SEF)

The use of alternative materials or tubing sizes to those specified in Section 3.3.3.1

“Baseline Steel Material,” is allowed, provided they have been judged by a technical review to 

have equal or superior properties to those specified in Section 3.3.3.1. Approval of alternative 

material or tubing sizes will be based upon the engineering judgment and experience of the chief 

technical inspector or his appointee. The technical review is initiated by completing the “Structural 

Equivalency Form” (SEF) using the format given in Appendix A-1.

3.3.2.1 Structural Equivalency Form – Submission

a)  Address – SEF’s must be submitted to the officials are entering at the address shown in the 

Appendix or indicated at the competition website.

b)  Due Date – SEF’s must be submitted no later than the date given in the “Action Deadlines” in 

the appendix or the date indicated on the competition website.

c)  Acknowledgement –– SEF’s submitted for vehicles entered into competition will be

acknowledged upon receipt. Do Not Resubmit SEF’s



3.3.3 Minimum Material Requirements

3.3.3.1 Baseline Steel Material

The Primary Structure of the car must be constructed of:  Either:  Round, mild or alloy, steel 

tubing (minimum 0.1% carbon) of the minimum dimensions specified in the following table, Or:  

Approved alternatives per Section 

3.3.3.2  ITEM or APPLICATION OUTSIDE DIAMETER x WALL THICKNESS

Main & Front Hoops,   1.0 inch (25.4 mm) x 0.095 inch (2.4 mm)

Shoulder Harness Mounting Bar or 25.0 mm x 2.50 mm metric

Side Impact Structure, Front Bulkhead,   1.0 inch (25.4 mm) x 0.065 inch (1.65 mm)

Roll Hoop Bracing, Driver’s Restraint Harness   or 25.0 mm x 1.75 mm metric Attachment (except 

as noted above)  or 25.4 mm x 1.60 mm metric Front Bulkhead Support   1.0 inch (25.4 mm) x 

0.049 inch (1.25 mm) or 25.0 mm x 1.5 mm metric or 26.0 mm x 1.2 mm metric

Note 1:

The use of alloy steel does not allow the wall thickness to be thinner than that used for mild steel.

Note 2:

For a specific application, tubing of the specified outside diameter but with greater wall thickness, 

OR of the specified wall thickness and a greater outside diameter to those listed above DOES NOT 

require an SEF submission.

3.3.3.2 Alternative Tubing and Material

3.3.3.2.1 General

Alternative tubing geometry and/or materials may be used except that the Main Roll Hoop and 

Main Roll Hoop Bracing must be made from steel, i.e. the use of aluminum or titanium tubing or 

composites is prohibited for these components. If a team chooses to use alternative tubing and/or 

materials they must submit a “Structural Equivalency Form” per Section 3.3.2. The teams must 



submit calculations for the material they have chosen, demonstrating equivalence to the minimum 

requirements found in Section 3.3.3.1 for yield and ultimate strengths in bending, buckling and 

tension, for buckling modulus and for energy dissipation. (The Buckling Modulus is defined as EI, 

where, E = modulus of Elasticity, and I = area moment of inertia about the weakest axis.) Tubing 

cannot be of thinner wall thickness than listed in 3.3.3.2.2 or 3.3.3.2.3.

3.3.2.2 Steel Tubing Requirements

Minimum Wall Thickness Allowed:

MATERIAL & APPLICATION MINIMUM WALL THICKNESS

Steel Tubing for Front and

Main Roll Hoops   2.0 mm (0.079 inch)

Steel Tubing for Roll Hoop

Bracing, Front Bulkhead & Driver’s   1.6 mm (0.063 inch)

Harness Attachment

Steel Tubing for Side Impact Structure & Front Bulkhead Support 1.2 mm (0.047 inch)

Note 1:

All steel is treated equally - there is no allowance for alloy steel tubing, e.g. SAE 4130, to have a 

thinner wall thickness than that used with mild steel.

Note 2:

To maintain EI with a thinner wall thickness than specified in 3.3.3.1, the outside diameter MUST 

be increased.

Note 3:

To maintain the equivalent yield and ultimate tensile strength the same cross-sectional area of steel 

MUST be maintained.





                                

3.3.4.1 Main and Front Hoops – General Requirements When seated normally and restrained 

by the Driver’s Restraint System, a straight line drawn from the top of the main hoop to the top of 

the front hoop must clear by 50.8 mm (2 inches) the helmet of all the team’s drivers and the helmet 

of a 95th percentile male (anthropometrical data). 95th Percentile Male Template Dimensions A 

two dimensional template used to represent the 95th percentile male is made to the following 

dimensions:

A circle of diameter 200 mm (7.87 inch) will represent the hips and buttocks. A circle of diameter 

200 mm (7.87 inch) will represent the shoulder/cervical region.

A circle of diameter 300 mm (11.81 inch) will represent the head (with helmet).

A straight line measuring 490 mm (19.29 inch) will connect the centers of the two 200 mm circles.

A straight line measuring 280 mm (11.02 inch) will connect the centers of the upper 200 mm circle 

and the 300 mm head circle.

The 95th percentile male template will be positioned as follows: the seat will be adjusted to the 

rearmost position, the bottom 200 mm circle will be placed in the seat, and the middle 200 mm 

circle, representing the shoulders, will be positioned on the seat back. The upper 300 mm circle 

will be positioned up to 25.4 mm (1 inch) away from the head restraint (i.e. where the driver’s 

helmet would normally be located while driving). The minimum radius of any bend, measured at 



the tube centerline, must be at least three times the tube outside diameter. Bends must be smooth 

and continuous with no evidence of crimping or wall failure. The Main Hoop and Front Hoop must 

be securely integrated into the Primary Structure using gussets and/or tube triangulation.

3.3.4.2 Main Hoop

The Main Hoop must be constructed of a single piece of uncut, continuous, and closed section 

steel tubing per Section 3.3.3. The use of aluminum alloys, titanium alloys or composite materials 

for the Main Hoop is prohibited. The Main Hoop must extend from the lowest Frame Member on 

one side of the Frame, up, over and down the lowest Frame Member on the other side of the 

Frame. In the side view of the vehicle, the portion of the Main Roll Hoop that lies above its

attachment point to the Major Structure of the Frame must be within 10 (10°) degrees of the 

vertical. In the front view of the vehicle, the vertical members of the Main Hoop must be at least 

380 mm (15 inch) apart (inside dimension) at the location where the Main Hoop is attached to the 

Major Structure of the Frame. On vehicles where the Primary Structure is not made from steel 

tubes, the Main Hoop must be continuous and extend down to the bottom of the Frame. The Main

Hoop must be securely attached to the monologue structure using 8 mm Grade 8.8 (5/16 in Grade 

5) bolts. Mounting plates welded to the Roll Hoop shall be at least 2.0 mm (0.080 inch) thick steel. 

Steel backup plates of equal thickness must be installed on the opposing side of the monologue

structure such that there is no evidence of crushing of the core. 

The attachment of the Main Hoop to the monologue structure requires an approved Structural 

Equivalency Form per Section

3.3.2. The form must demonstrate that the design is equivalent to a welded Frame and must include 

justification for the number and placement of the bolts.

3.3.4.3 Front Hoop

The Front Hoop must be constructed of closed section metal tubing per Section The use of 

composite materials is prohibited for the Front Hoop. The Front Hoop must extend from the lowest 

Frame Member on one side of the Frame, up, over and down to the lowest Frame Member on the 

other side of the Frame. With proper gusseting and/or triangulation, it is permissible to fabricate 

the Front Hoop from more than one piece of tubing. The top-most surface of the Front Hoop must



be no lower than the top of the steering wheel in any angular position. The Front Hoop must be no 

more than 250 mms (9.8 inches) forward of the steering wheel. This distance shall be measured 

horizontally, on the vehicle centerline, fromThe rear surface of the Front Hoop to the forward most 

surface of the steering wheel rim with the steering in the straight-ahead position. In side view, no 

part of the Front Hoop can be inclined at more than twenty degrees (20°) from the vertical.

3.3.5 Roll Hoop Bracing

3.3.5.1 Main Hoop Bracing

Main Hoop braces must be constructed of closed section steel tubing per Section 3.3.3.

The use of aluminum alloys, titanium alloys or composite materials for the Main Hoop braces is 

prohibited. The Main Hoop must be supported by two braces extending in the forward or rearward

direction on both the left and right sides of the Main Hoop. In the side view of the Frame, the Main 

Hoop and the Main Hoop braces must not lie on the same side of the vertical line through the top 

of the Main Hoop, i.e. if the Main Hoop leans forward, the braces must be forward of the Main 

Hoop, and if the Main Hoop leans rearward, the braces must be rearward of the Main Hoop. The 

Main Hoop braces must be attached as near as possible to the top of the Main Hoop but not more 

than 160 mm (6.3 in) below the top-most surface of the Main Hoop. The included angle formed by 

the Main Hoop and the Main Hoop braces must be at least thirty degrees (30°). The Main Hoop 

braces must be straight, i.e. without any bends. The attachment of the Main Hoop braces must not 

compromise the function of the bracing i.e. the attachment method and supporting structure must 

be capable of transmitting all loads from the Main Hoop into the Major Structure of the Frame

without failing. The braces must either transmit this load directly to the Major Structure of the 

Frame, or through a properly triangulated structure. Bracing loads must not be fed solely into the 

engine, transmission or differential, i.e. the bracing must terminate at a node where there is a load 

path through the Primary Structure. If any item which is outside the envelope of the Primary 

Structure Is attached to the Main Hoop braces, then additional bracing must be added to prevent 

bending loads in the braces in any rollover attitude.

3.3.5.2 Front Hoop Bracing

Front Hoop braces must be constructed of material per Section 3.3.3. The Front Hoop must be 

supported by two braces extending in the forward direction on both the left and right sides of the 



Front Hoop. The Front Hoop braces must be constructed such that they protect the driver’s legs

and should extend to the structure in front of the driver’s feet. The Front Hoop braces must be 

attached as near as possible to the top of the Front Hoop but not more than 50.8 mm (2 in) below 

the top-most surface of the Front Hoop. Monologue construction used as Front Hoop bracing 

requires an approved Structural Equivalency Form per Section 3.3.2. If the Front Hoop leans 

rearwards by more than 10 degrees (10°) from the vertical, it must be supported by additional 

bracing to the rear. This bracing must be constructed of material per Section 3.3.3.

3.3.5.3 Other Bracing Requirements

Where the braces are not welded to steel Frame Members, the braces must be securely attached to 

the Frame using 8 mm Grade 8.8 (5/16 in Grade 5), or stronger, bolts. Mounting plates welded to 

the Roll Hoop braces must be at least 2.0 mm (0.080 in) thick steel. Where Main Hoop braces are 

attached to a monocoque structure, backup plates, equivalent to the mounting plates, must be 

installed on the opposing side of the monologue structure such that there is no evidence of 

crushing of the core. The attachment of the Main Hoop braces to the monocoque structure requires 

an approved Structural Equivalency Form per Section 3.3.2. The form must demonstrate that the 

design is equivalent to a welded frame and must include justification for the number and placement 

of the bolts.

3.3.5.4 Other Side Tube Requirements

If there is a Roll Hoop brace or other frame tube alongside the driver, at the height of the neck of 

any of the team’s drivers, a metal tube or piece of sheet metal must be firmly attached to the Frame 

to prevent the drivers’ shoulders from passing under the roll hoop brace or frame tube, and his/her 

neck contacting this brace or tube.

3.3.5.5 Mechanically Attached Roll Hoop Bracing

Roll Hoop bracing may be mechanically attached. Any non-permanent joint at either end must be 

either a double-lug joint as shown in Figures 2 and 3, or a sleeved butt joint as shown in Figure 4. 

The threaded fasteners used to secure non-permanent joints are considered critical fasteners and 

must comply with paragraph 3.7.2.2. No spherical rod ends are allowed.



MECHANICALLY ATTACHED ROLL BAR BRACES

ATTACHMENT DETAILS (FIGURES 2, 3 & 4)

For double-lug joints, each lug must be at least 4.5 mm (0.177 in) thick steel, measure 25 mm (1.0 

in) minimum perpendicular to the axis of the bracing and be as short as practical along the axis of 

the bracing. All double-lug joints, whether fitted at the top or bottom of the tube, must include a 

capping arrangement (Figures 2 & 3). The pin or bolt must be 10 mm Grade 9.8 (3/8 in. Grade 8) 

minimum. The attachment holes in the lugs and in the attached bracing must be a close fit with the

pin or bolt. For sleeved butt joints, the sleeve must have a minimum length of 76 mm (3 inch), 38 

mm (1.5 inch) either side of the joint, and be a close-fit around the base tubes. The wall thickness 

of the sleeve must be at least that of the base tubes. The bolts must be 6 mm Grade 9.8 (1/4 inch 

Grade 8) minimum. The holes in the sleeves and tubes must be a close-fit with the bolts.

3.3.6 Frontal Impact Structure

The driver’s feet must be completely contained within the Major Structure of the Frame. While the 

driver’s feet are touching the pedals, in side and front views no part of the driver’s feet can extend 



above or outside of the Major Structure of the Frame. Forward of the Front Bulkhead must be an 

energy-absorbing Impact Attenuator.

3.3.6.1 Bulkhead

The Front Bulkhead must be constructed of closed section tubing per Section 3.3.3. The Front 

Bulkhead must be located forward of all non-crushable objects, e.g. batteries, master cylinders, 

hydraulic reservoirs. The Front Bulkhead must be located such that the soles of the driver’s feet, 

when touching but not applying the pedals, are rearward of the bulkhead plane. (This plane it 

defined by the forward-most surface of the tubing.) Adjustable pedals must be in the forward most 

position. Monocoque construction requires an approved Structural Equivalency Form, per Section 

3.3.2. The form must demonstrate that the design is equivalent to a welded Frame in terms of 

energy dissipation, yield and ultimate strengths in bending, buckling and tension.

3.3.6.2 Front Bulkhead Support

The Front Bulkhead must be securely integrated into the Frame. 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. 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. All the Frame Members of the Front Bulkhead 

Support system listed above must be constructed of closed section tubing per Section 3.3.3.

Monocoque construction requires an approved Structural Equivalency Form, per Section 3.3.2. 

The form must demonstrate that the design is equivalent to a welded Frame in terms of energy 

dissipation, yield and ultimate strengths in bending, buckling and tension.

3.3.6.3 Impact Attenuator

The Impact Attenuator must be:

a. Installed forward of the Front Bulkhead.

b. At least 200 mm (7.8 in) long, with its length oriented along the fore/aft axis of the Frame.



c. At least 100 mm (3.9 in) high and 200 mm (7.8 in) wide for a minimum distance of 200 mm (7.8 

in) forward of the Front Bulkhead.

d. Such that it cannot penetrate the Front Bulkhead in the event of an impact. If the Impact 

Attenuator is foam filled or honeycomb, a 1.5 mm (0.060 in) solid steel or 4.0 mm (0.157 in) solid 

aluminum metal plate must be integrated into the Impact Attenuator. The metal plate must be the 

same size as the Front Bulkhead and bolted or welded to the Front Bulkhead.

e. Attached securely and directly to the Front Bulkhead and not by being part of non-structural 

bodywork. The attachment of the Impact Attenuator must be constructed to provide an adequate 

load path for transverse and vertical loads in the event of off-center and off-axis impacts. If not 

integral with the frame, i.e. welded, a minimum of four (4) 8 mm Grade 8.8 (5/16 inch Grade 5) 

bolts must attach the Impact Attenuator to the Front Bulkhead. Alternative designs that do not 

comply with the minimum specifications given above require an approved “Structural Equivalency 

Form” per Section 3.3.2. The attachment of the Impact Attenuator to a monocoque structure 

requires an approved Structural Equivalency Form per Section 3.3.2.

3.3.6.4 Impact Attenuator Data Requirement

The team must submit calculations and/or test data to show that their Impact Attenuator, when 

mounted on the front of a vehicle with a total mass of 300 kgs (661 lbs) and run into a solid, non-

yielding impact barrier with a velocity of impact of 7.0 metres/second (23.0 ft/sec), would give an 

average deceleration of the vehicle not to exceed 20 g. The calculations and/or test data must be 

submitted electronically in Adobe Acrobat ® format (*.pdf file) to the address and date provided in 

the Appendix or provided on the competition website. This material must be a single file (text,

drawings, data or whatever you’re including). The Impact Attenuator Data must be named as 

follows: carnumber_schoolname_competition initial_IAD.pdf using the assigned car number, the 

complete school name and initials of the competition [Example: 087_University of 

SAE_FSAEINDIA_IAD.pdf] The lower Side Impact Structural member must connect the bottom 

of the Main Hoop and the bottom of the Front Hoop. The lower frame rail/frame member may be 

this member if it meets the diameter and wall thickness requirements. The diagonal Side Impact 

Structural member must connect the upper and lower Side Impact Structural members forward of 

the Main Hoop and rearward of the Front Hoop. With proper gusseting and/or triangulation, it is 



permissible to fabricate the Side Impact Structural members from more than one piece of tubing.

Alternative geometry that does not comply with the minimum requirements given above requires 

an approved “Structural Equivalency Form” per Section 3.3.2. 77 Kg (170 pound) Driver seated in 

normal driving position

In this example: Upper Frame Member Not considered part of Side Impact Structure

Upper Side Impact Member

Diagonal Side Impact Member 300-350 mm (11.8-13.8 inch)

Lower Side Impact Member Ground Line

3.3.8.2 Composite Monocoque

The section properties of the sides of the vehicle must reflect impact considerations. Non-structural 

bodies or skins alone are not adequate. Teams building composite monocoque bodies must submit 

the “Structural Equivalency Form” per Section 3.3.2. Submitted information should include: 

material type(s), cloth weights, resin type, fiber orientation, number or layers, core material, and 

lay-up technique.

3.3.8.3 Metal Monocoque

These structures must meet the same requirements as tube frames and composite monocoque. 

Teams building metal monocoque bodies must submit the “Structural Equivalency Form” per 

Section 3.3.2

3.3.9 Inspection Holes

To allow the verification of tubing wall thicknesses, 4.5 mm (0.18 inch) inspection holes must be 

drilled in a non-critical location of both the Main Hoop and the Front Hoop. In addition, the 

Technical Inspectors may check the compliance of other tubes that have minimum dimensions 

specified in 3.3.3. This may be done by the use of ultra sonic testing or by the drilling of additional 

inspection holes at the inspector’s request. Inspection holes must be located so that the outside 

diameter can be measured ACROSS the inspection hole with a vernier caliper, i.e. there must be 

access for the vernier caliper to the inspection hole and to the outside of the tube one hundred

eighty degrees (180°) from the inspection hole.



3.4 Driver and Cockpit Equipment

3.4.1 Driver Restraint System

All drivers must use a 5, 6 or 7 point restraint harness meeting the following specifications. The 

restraint system installation is subject to approval of the Chief Technical Inspector. The restraint 

system must be worn as tightly as possible at all times.

(A) Material Requirements

The material of all straps must be Nylon or Dacron polyester and in new or perfect condition. 

There must be a single release common to the lap belt and shoulder harness using a metal-to-metal 

quick-release type latch. All driver restraint systems must meet either SFI Specification 16.1, or

FIA specification 8853/98. The belts must bear the appropriate dated labels.

(B) Harness Replacement

SFI spec harnesses must be replaced following December 31st of the 2nd year after the date of 

manufacture as indicated by the label. FIA spec harnesses must be replaced 

Following December 31st of the year marked on the label. (Note: FIA belts are normally certified 

for five (5) years from the date of manufacture.)

(C) 5-Point System

A 5-point system consists of a 76 mm (3 inch) wide lap belt, approximately 76 mm (3 inch) wide 

shoulder straps and a single approximately 51 mm (2 inch) wide anti-submarine strap. The single

anti-submarine strap must have a metal-to-metal connection with the single release common to the 

lap belt and shoulder harness.

(D)   6 and 7-Point Systems

A 6-point system consists of a 76 mm (3 inch) wide lap belt, approximately 76 mm (3 inch) wide 

shoulder straps and two approximately 51 mm (2 inch) wide leg or anti-submarine straps. A 7-

point system is the same as the 6-point except it has three (3) anti- submarine straps, two (2) from 



the 6-point system and one (1) from the 5-point system. 6 and 7-point harnesses to FIA 

specification 8853/98 with approximately 51 mm (2 inch) lap belts are acceptable. The double leg 

straps of the 6 or 7-point system may be attached to the Primary Structure, or be attached to the lap 

belt so that the driver sits on them, passing them up between his or her legs and attaching to the 

single release common to the lap belt and shoulder harness. The leg straps may also be secured at a 

point common with the lap belt attachment to Primary Structure, passing them under the driver and 

up between his or her legs to the harness release.

(E) Belt and Strap Mounting

The lap belt, shoulder harness and anti-submarine strap(s) must be securely mounted to the 

Primary Structure. Such structure and any guide or support for the belts must meet the minimum 

requirements of 3.3.3. The attachment of the Driver’s Restraint System to a monocoque structure 

requires an approved Structural Equivalency Form per Section 3.3.2.

(F)    Lap Belt Mounting

The lap belt must pass around the pelvic area below the Anterior Superior Iliac Spines (the hip 

bones) (Figure 6a). Under no condition may the lap belt be worn over the area of the intestines or 

abdomen. The lap belts should come through the seat at the bottom of the sides of the seat to 

maximize the wrap of the pelvic surface and continue in a straight line to the anchorage point. In 

side view, the lap belt must be at an angle of between 45 degrees (45°) and 65 degrees (65°) to the 

horizontal. This means that the centerline of the lap belt at the seat bottom should be between 0 -

76 mm (0 - 3 inches) forward of the seat back to seat bottom junction (see Figure 6). To fit drivers 

of differing statures correctly, in side view, the lap belt must be capable of pivoting freely by using 

either a shouldered bolt or an eye bolt attachment, i.e. mounting lap belts by wrapping them around

frame 

A tube is no longer acceptable. The lap belts should not be routed over the sides of the seat. The 

seat must be rolled or grommeted to prevent chafing of the belts.



(G)   Shoulder Harness

The shoulder harness must be the over-the shoulder type. Only separate shoulder straps are 

permitted (i.e. “Y”-type shoulder straps are not allowed). The “H”-type configuration is allowed.  

It is mandatory that the shoulder harness, where it passes over the shoulders, be 76 mm (3 inch) 

wide, except as noted below. The shoulder harness straps must be threaded through the three bar 

adjusters in accordance with manufacturer’s instructions. When the HANS device is used by the 

driver, FIA certified 51 mm (2 inch) wide shoulder harnesses are allowed. Should a driver, at 

anytime not utilize the HANS device, then 76 mm (3 inch) wide shoulder harnesses are required.

The shoulder harness must be mounted behind the driver to structure that meets the requirements 

of 3.3.3. However, it cannot be mounted to the Main Roll Hoop Bracing or attendant structure 

without additional bracing to prevent loads being transferred into the Main Hoop Bracing. The 

shoulder harness mounting points must be between 178 mm (7 inches) and 229 mm (9 inches) 

apart. From the driver’s shoulders rearwards to the mounting point or structural guide, the shoulder 

harness must be between 10 degrees (10°) above the horizontal and 20 degrees (20°) below the 

horizontal.



3.4.2 Driver’s Equipment

The following equipment must be worn by the driver anytime he or she is in the cockpit with the 

engine running. There must be no bare skin below the driver’s neck level when seated in the 

vehicle. 3.4.2.1 Helmet A well-fitting, closed face helmet that meets one of the following 

certifications and is labeled as such: - Snell M2000, SA2000, M2005, K2005, and SA2005 

- SFI 31.2A, SFI 31.1/2005

- FIA 8860-2204

- British Standards Institution BS 6658-85 types A or A/FR rating

(Type B is not accepted)

Open faced helmets are not approved.

All helmets to be used in the competition must be presented during Technical Inspection where 

approved helmets will be stickered. The organizer reserves the right to impound all non-approved 

helmets until the end of the competition.



3.4.2.2 Suit

A fire resistant suit that covers the body from the neck down to the ankles and the wrists. The suit 

must be in good condition, i.e. it must have no tears or open seams, or oil stains that could 

compromise its fire resistant capability. The suit must be certified to one of the following standards 

and be labeled as such: -SFI 3-2A/1 (or higher)

Figure A

-FIA Standard 8856-1986                          

Figure B

-FIA Standard 8856-2000                           

Figure C                                                             

                                                                           

3.4.2.3 Gloves                                                    

Fire resistant gloves which are free of any holes. Leather gloves are not acceptable.

3.4.2.4 Goggles or Face Shields

Goggles or face shields, made of impact resistant materials.

3.4.2.5 Shoes

Shoes of durable fire resistant material and which are free from any holes.



3.4.2.6 Arm Restraints

Arm restraints must be worn such that the driver can release them and exit the vehicle unassisted 

regardless of the vehicle’s position.

3.4.2.7 Hair Covering

Beards, mustaches, and hair protruding from beneath a driver’s helmet must be completely covered 

by fire resistant material, e.g. a Name balaclava or a full helmet skirt of accepted fire resistant 

material.

3.4.3 Driver Visibility

3.4.3.1 General Requirement

The driver must have adequate visibility to the front and sides of the car. With the driver seated in 

a normal driving position he/she must have a minimum field of vision of 200 degrees (200°) (a 

minimum 100 (100°) degrees to either side of the driver). The required visibility may be obtained 

by the driver turning his/her head and/or the use of mirrors.

3.4.3.2 Mirrors

If mirrors are required to meet Rule 3.4.3.1, they must remain in place and adjusted to enable the 

required visibility throughout all dynamic events. 3.4.4 Head Restraint and Roll bar Padding A 

head restraint must be provided on the car to limit the rearward motion of the driver’s head. The 

restraint must have a minimum area of 232 sq. cm (36 sq. inches), be padded with an energy 

absorbing material such as Ethafoam® or Ensolite® with a minimum thickness of 38 mm (1.5 

inches), and be located no more than 25 mm (1 inch) away from the helmet in the uncompressed 

state. The head restraint must meet the above requirements for all drivers. The restraint, its

attachment and mounting must be strong enough to withstand a force of 890 Newtons (200 lbs. 

force) applied in a rearward direction. Any portion of the roll bar, roll bar bracing or frame which 

might be contacted by the driver’s helmet must be covered by an energy-absorbing material such



as Ethafoam® or Ensolite® or other similar material, to a minimum thickness of 12 mm (0.5 inch).  

Pipe insulation material is unacceptable for this application.

3.4.5 Floor Closeout

All vehicles must have a floor closeout made of one or more panels, which separate the driver 

from the pavement. If multiple panels are used, gaps between panels are not to exceed 3 mm (1/8 

inch). The closeout must extend from the foot area to the firewall and prevent track debris from 

entering the car. The panels must be made of a solid, non-brittle material.

3.4.6 Steering Wheel

3.4.6.1 Circular Shape

The steering wheel must have a continuous perimeter that is near circular or near oval. “H”, 

“Figure 8”, or cutout wheels are not allowed.

3.4.6.2 Quick Disconnect

The steering wheel must be attached to the column with a quick disconnect. The driver must be 

able to operate the quick disconnect while in the normal driving position with gloves on.

3.4.7 Driver Egress

All drivers must be able to exit to the side of the vehicle in no more than 5 seconds. Egress time 

begins with the driver in the fully seated position, hands in driving position on the connected 

steering wheel, wearing the required driver equipment. Egress time will stop when the driver has 

both feet on the pavement.

3.4.8 Roll over Stability

The track and center of gravity of the car must combine to provide adequate rollover stability.



3.4.8.1 Tilt Table

Rollover stability will be evaluated using a pass/fail test. The vehicle must not roll when tilted at 

an angle of 60 degrees (60°) to the horizontal in either direction, corresponding to 1.7 G’s. The tilt 

test will be conducted with the tallest driver in the normal driving position.

3.4.9 Master Switches

The vehicle must be equipped with two (2) master switches. Actuating either switch must stop the 

engine. The international electrical symbol consisting of a red spark on a white-edged blue triangle 

must be affixed in close proximity to each switch. Note: Teams are reminded that any alternator 

field wire must also be disabled by each master switch to prevent any possible feedback through 

the field coil circuit.

3.4.9.1 Primary Master Switch

The primary master switch must:

A.  Be located on the (driver’s) right side of the vehicle, in proximity to the Main Hoop, at

shoulder height and be easily actuated from outside the car.

B.  Disable power to ALL electrical circuits, including the battery, alternator, lights, fuel pump(s), 

ignition and electrical controls. All battery current must flow through this switch.

C.  Be of a rotary type and must be direct acting, i.e. it cannot act through a  relay. An example of 

a typical switch that meets these requirements is shown in Figure D. The “OFF” position of the 

primary master switch must be clearly marked. Figure D




