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2016 STUDENT FORMULA RULES 
 

INTRODUCTION 
 

This introduction highlights some areas of the 2016 STUDENT FORMULA rules that teams should 

understand and consider. This introduction only summarizes parts of the rules the revised text and 

do not change or replace the rules. 
 
Caution - Neither this introduction, nor any other summary, is a substitute for reading and 

understanding the Rules. The Rules are both a controlling and a reference document and should 

be used for those purposes. Do not attempt to design your car based on the parts of the Rules you 

happen to remember from the last time you read them. We cannot stress it too strongly - Read 

the Rules thoroughly and repeatedly. 
 
Revised Part Designations - The designations of some of the Parts of the STUDENT FORMULA 
Rules have been revised to better indicate their contents. The new designations are: 
 

Part A Administrative Regulations 
Part T General Technical Requirements 

Part IC Internal Combustion Engine Vehicles 

Part S Static Event Regulations 
Part D Dynamic Event Regulations 

 

T3.10.4 on the location of the 95
th

 percentile template - The location of the template in relation 
to the face of the pedals has been specified. 
 
T5.6 Head Restraint - The head restraint regulations have been revised and clarified. 
 

Part IC - Internal Combustion Vehicles - To simplify the rules we have separated the rules 
governing internal combustion vehicles from the general technical requirements. 
 

S3.1 Business Logic Case - Each team is required to submit a brief "business logic case" which 

states the primary considerations and goals that influenced their design and fabrication choices. 

This submission replaces the Student Activity Disclosure Form. 
 
C5.7 - Student Activity Disclosure Form" and all associated cross references including those in 

A8.1 "Required Documents and Required Forms" and A8.4 "Late Submission Penalties" - The 

requirement to submit the "Student Activity Disclosure Form" is eliminated. 
 
D8.20 Fuel Efficiency - As listed in the 2012 "Notice of Possible Rule Changes" the Committee has 

voted to replace the Fuel Economy Event with a Fuel Efficiency Event. We suggest you thoroughly 

study the revised rules for this event. 
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2016 STUDENT FORMULA RULES 
 

PART A - ADMINISTRATIVE REGULATIONS 
 
ARTICLE 1:  STUDENT FORMULA OVERVIEW AND COMPETITION 
 
A1.1 STUDENT FORMULA Competition Objective 
 

The STUDENT FORMULA competitions challenge teams of university undergraduate and 

graduate students to conceive, design, fabricate, develop and compete with small, formula 

style, vehicles. 
 
A1.1.1 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. The 

challenge to teams is to develop a vehicle that can successfully compete in all the events 

described in the STUDENT FORMULA Rules. The competitions themselves give teams the 

chance to demonstrate and prove both their creativity and their engineering skills in 

comparison to teams from other universities around the world. 
 
A1.2 Vehicle Design Objectives 
 

For the purpose of the STUDENT FORMULA competition, teams are to assume that they 

work for a design firm that is designing, fabricating, testing and demonstrating a prototype 

vehicle for the non-professional, weekend, competition market. 
 
A1.2.1 The vehicle should have very high performance in terms of acceleration, braking and 

handling and be sufficiently durable to successfully complete all the events described in 

the STUDENT FORMULA Rules and held at the STUDENT FORMULA competitions. 
 

A1.2.2 The vehicle must accommodate drivers whose stature ranges from 5
th

 percentile female to 

95
th

 percentile male and must satisfy the requirements of the STUDENT FORMULA Rules. 
 
A1.2.3 Additional design factors to be considered include: aesthetics, cost, ergonomics, 

maintainability, manufacturability, and reliability. 
 

A1.2.4 Once the vehicle has been completed and tested, your design firm will attempt to "sell" the 

design to a "corporation" that is considering the production of a competition vehicle. The 

challenge to the design team is to develop a prototype car that best meets the STUDENT 

FORMULA vehicle design goals and which can be profitably marketed. 
 
A1.2.5 Each design will be judged and evaluated against other competing designs to determine the 

best overall car. 
 
A1.3 Good Engineering Practices 
 

Vehicles entered into STUDENT FORMULA competitions are expected to be designed and 
fabricated in accordance with good engineering practices. 
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A1.4 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. 
 
A1.4.1 The dynamic events are scored to determine how well the car performs. Each dynamic 

event 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 Efficiency 100 
 Endurance 300 
 Total Points 1000 

ARTICLE 2: THE 2016 STUDENT FORMULA SERIES  
 
A2.2 Open Registration 
 

STUDENT FORMULA competitions have open registration policies and accept registrations 

by student teams representing universities Which Have a SAEINDIA Collegiate Club in the 

country. 
 
A2.3 Rule Variations 
 

All competitions in the STUDENT FORMULA Series may post some minor rule variations 

specific to the operation of the events in the country. However, the vehicle design 

requirements and restrictions will remain unchanged. Any rule variations will be posted on 

the website specific to The competition. 
 
A2.4 Official Announcements and Competition Information 
 

Teams are required to read the published announcements by SAEINDIA and the other 

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

competitions and rules interpretations released by the STUDENT FORMULA Rules 

Committee. 
 
A2.4.1 STUDENT FORMULA news is published online and can be found at: www.suprasaeindia.org 
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A2.5 Official Languages 
 

The official language of the STUDENT FORMULA series is English. Document submissions, 
presentations and discussions in English are acceptable at all competitions in the series. 

 
ARTICLE 3:   STUDENT FORMULA RULES AND ORGANIZER AUTHORITY 
 
A3.1 Rules Authority 
 

The STUDENT FORMULA Rules are the responsibility of the STUDENT FORMULA Rules 
Committee and are issued under the authority of the SAEINDIA Collegiate Design Series. 

 

A3.1.1 Official announcements from the STUDENT FORMULA Rules Committee, SAEINDIA or the 

other SUPRA SAEINDIA organizing bodies shall be considered part of, and shall have the 

same validity as, these rules. 
 
A3.1.2 Ambiguities or questions concerning the meaning or intent of these rules will be resolved 

by the STUDENT FORMULA Rules Committee, SAEINDIA. 
 
A3.2 Rules Validity 
 

The STUDENT FORMULA Rules posted on the SUPRASAEINDIA website and dated for the 
calendar year of the competition are the rules in effect for the competition. 

 
The Part and Articles Missing from the FSAE Rules are not applicable for SUPRA SAEINDIA 
STUDENT FORMULA event hence it has been deleted. 

 
A3.2.1 Rule sets dated for other years are invalid. 
 
A3.3 Rules Compliance 
 

By entering a STUDENT FORMULA 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 STUDENT FORMULA Rules Committee and the other 

organizing bodies. 
 
A3.3.1 Any rules or regulations pertaining to the use of the competition site by teams or 

individuals and which are posted, announced and/or otherwise publically available are 

incorporated into the STUDENT FORMULA Rules by reference. As examples, all event site 

waiver requirements, speed limits, parking and facility use rules apply to SUPRA SAEINDIA 

participants. 
 
A3.3.2 All team members, faculty advisors and other university representatives are required to 

cooperate with, and follow all instructions from, competition organizers, officials and 

judges. 
 
A3.4 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.  
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A3.5 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. 
 
A3.6 Violations on Intent 
 

The violation of intent of a rule will be considered a violation of the rule itself. 
 
A3.6.1 Questions about the intent or meaning of a rule may be addressed to the STUDENT 

FORMULA Rules Committee. 
 
A3.7 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. 
 
A3.8 Restriction on Vehicle Use 
 

Teams are cautioned that the vehicles designed in compliance with these STUDENT 

FORMULA Rules are intended for competition operation only at the official STUDENT 

FORMULA competitions. 
 
A3.9 Headings 
 

The article, section and paragraph headings in these rules are provided only to facilitate 
reading: they do not affect the paragraph contents. 

 
A3.10 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 STUDENT FORMULA series as a whole. 
 
A list of SAE Technical Standards can be found in Appendix S. 
 
ARTICLE 4:   INDIVIDUAL PARTICIPATION REQUIREMENTS 
 
A4.1 Eligibility Limits 
 

Eligibility is limited to undergraduate and graduate students to insure that this is an 
engineering design competition. 

 
A4.2 Student Status 
 

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

the college or university of the team with which they are participating. Team members 

who have graduated during the seven (7) month period prior to the competition remain 
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eligible to participate. (Example: Final Year Students of 2013 cannot participate in the 2016 June Event. 
 

But Final year Students of 2016 can participate.) 
 
A4.3 Society Membership 
 

Team members must be members of at least one of the following societies: (1) SAEINDIA, 
 

(2) SAE International, (3) SAE Australasia, (4) SAE Brazil, (5) JSAE, (6) TSAE. Proof of 
membership, such as membership card, is required at the competition. 

 
Note: Students can join SAEINDIA online at: www.saeindia.org. 

 
A4.4 Age 
 

Team members must be at least eighteen (18) years of age. 
 
A4.5 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. 

 
A4.6 Liability Waiver 
 

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

 
A4.7 Medical Insurance 
 

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

participant. Participants without a valid Medical Insurance will not be allowed to 

participate in the Dynamic Events. 
 
A4.9 Onsite Registration Requirement 
 

ONSITE REGISTRATON IS REQUIRED OF ALL TEAM MEMBERS AND FACULTY ADVISORS. 

Bring your (1) Government issued driver's license or passport and (2) your medical 

insurance card ( Mandatory for Drivers) (3) College ID (4) SAEINDIA Membership Card, 

Approval Letter from College in college letter Head and documentation to onsite 

registration. 
 
ARTICLE 5:   FACULTY ADVISOR 
 
A5.1 Faculty Advisor 
 
A5.1.1 Each team is expected to have a Faculty Advisor appointed by the university. It is 

mandatory for the Faculty Advisor to accompany the team to the competition and will be 

considered by competition officials to be the official university representative. Failure to 

abide by this rule may deny participation of the team in Dynamic Events. 
 
A5.1.2 Faculty Advisors may advise their teams on general engineering and engineering project 

management theory. 
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A5.1.3 Faculty Advisors may not design any part of the vehicle nor directly participate in the 
development of any documentation or presentation. 

 
Additionally, Faculty Advisors may not 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. 

 
ARTICLE 6:   VEHICLE ELIGIBILITY 
 
A6.1 Student Developed Vehicle 
 

Vehicles entered into STUDENT FORMULA competitions 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. 
 
A6.2 Information Sources 
 

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. 
 
A6.3 Professional Assistance 
 

Professionals may not make design decisions or drawings and the Faculty Advisor may be 
required to sign a statement of compliance with this restriction. 

 
A6.4 Student Fabrication 
 

It is the intent of the SAEINDIA Collegiate Design Series competition is to provide direct 

hands-on experience to the students. Therefore, students should perform all fabrication 

tasks whenever possible. 
 

The Fabrication should be done on-campus using in-house facilities of college / university. All 

works done outside the Campus need to be informed to the SUPRA SAEINDIA 
 

Rules Committee and prior approval acquired for the same. 
 
A6.5 The STUDENT FORMULA Competition Year - First Year Cars 
 

For the purpose of defining first, second and third year cars, a competition "year" is any 

consecutive run of the Series, i.e. For example, a car that competes first time in STUDENT 

FORMULA 2016 is classified as a "first year car" until the following year's STUDENT 

FORMULA 2016 roughly 12 month period counting from the event in which a vehicle first 

competes in a competition. 
 

Note: Teams are reminded that their vehicles must comply with the rules in effect for 
each competition they enter. 

 
A6.6 First year Vehicles - STUDENT FORMULA 2016 Competition Year 
 
A6.6.1 First and second Year Vehicles may enter the STUDENT FORMULA 2016 EVENT. 
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ARTICLE 7:   REGISTRATION 
 
A7.1 Registration - STUDENT FORMULA Competitions 
 

Registration for STUDENT FORMULA competitions held in 2016 must be completed on-line. 

Online registration must be done by either (a) an SAEINDIA member or (b) the official 

faculty advisor connected with the registering university and recorded as such in the 

SAEINDIA record system. 
 

Note: It typically takes at least 10 working Days between the time you complete an on-line 

SAEINDIA membership application and our system recognizes you as eligible to register 

your team. 
 
A7.2 Entries per University - STUDENT FORMULA 2016 Competitions - Registering Teams - For 

the purposes of registering and competing, a Universities team are considered to be 

separate and independent entities if they are from a different campus. A university may 

register as many teams in the same competition; however only one team per university 

campus will be selected for the final event based on their performance and university 

recommendation. 
 
A7.3 Registration Limits - STUDENT FORMULA Competitions 
 

Registration limits for the STUDENT FORMULA 2016 competitions will be posted on the 
SUPRA SAEINDIA website. 

 

Registration for each SUPRA SAEINDIA competitions closes as soon as the registration limit 

is reached. We strongly advise teams to register as soon as registration opens. (First come 

First Serve Basis) 
 
A7.4 Registration Dates - STUDENT FORMULA Competitions 
 

Registration for the STUDENT FORMULA competitions will close at the date and time 

posted on the competition website or when all the registration slots have been taken, 

whichever occurs first. 
 

There are no exceptions to this registration policy. 
 
A7.6 Registration Fees 
 

A7.6.1 Registration fees must be paid to the organizer by the deadlines specified on the respective 
competition website. 

 

A7.6.2 Registration fees are not refundable and may not be transferred to a subsequent year's 
competition. 
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A7.7 Withdrawals 
 

A7.7.1 Registered teams that find that they will not be able to attend the competition are 

requested to officially withdraw by notifying the following no later than one (2) Months 

before the event: 
 
A7.7.2 STUDENT FORMULA Event withdrawals: Mr. G. Vijayan, vijayan.g@saeindia.org / 
suprasaeindia@saeindia.org  
 
A7.10 On-site Registration 
 

All team members and faculty advisors must complete the on-site registration procedures 
immediately after they arrive at the competition site. 

 

On-site registration must be completed and the credentials and/or other identification 

issued by the organizers properly worn before the car can be unloaded uncrated or worked 

upon in any manner. 
 
ARTICLE 8:   VEHICLE DOCUMENTATION, DEADLINES AND PENALTIES 
 
A8.1 Required Documents and Required Forms 
 

The following documents supporting each vehicle must be submitted by the action 
deadlines posted on each competition website or otherwise published by the organizers. 

 

T3.9 "Structural Equivalency Spreadsheet (SES)" and Appendix B-1 - - Use the required 

format and fill accordingly for report preparation which is located at 

www.suprasaeindia.org  
 

Note: SES is not required for the teams using a steel tube frame chassis. 
 

T3.22 "Impact Attenuator Data Requirement" - Use required format for IAD report 
preparation which is located at www.suprasaeindia.org  

 
S3 "Business Logic Plan" - Use required form located at www.suprasaeindia.org.  

 

S4 "Cost Report" - Report must comply with the Cost Event Rules. Both an 
electronic version and a hard copy version are required. 

 
S6.2 "Design Report" - Report must comply with the Design Event Rules 

 

S6.3 "Design Spec Sheet" - Use required form located at www.suprasaeindia.org. 

Program Submissions - Material required for programs is specific to each competition. 

Check the website(s) of the competition(s) your team has entered for requirements. 

 
A8.2 Deadlines 
 

Volunteer judges evaluate all the required submissions and it is essential that they have 

enough time to complete their work. There are no exceptions to the document submission 

deadlines and late submissions will incur penalties. Please note that different documents 

or submissions may have different deadlines - check the event website. 
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A8.3 Submission Addresses and Formats 
 

The procedures for submitting documents and the website and/or addresses to which the 

various documents should be sent are published on the individual event websites or 

otherwise released by the organizers. Most required documents must be submitted in a 

format specified in the individual event rules or using a prescribed form. Failure to submit 

a document in the proper format, or with an incorrect file name, will be considered as "Not 

Submitted." 
 

Carefully read the event rules and check the website of the competition you are entering. 
 

Notice - Teams will not be notified if a document is submitted incorrectly. Each team is 

responsible for confirming that its documents have been properly uploaded and that the 

deadlines have been met. Email confirmations to teams are not sent 
 
A8.4 Late Submission Penalties 
 

Documents received /uploaded after the deadline will be penalized negative ten (-10) 
points per day, or partial day, late with the following penalty caps and exclusions: 

 
T3.9.5 "Structural Equivalency Spreadsheet (SES)" - The penalty for late SES submission is 
capped at negative fifty (-50) points. 

 
However, teams are advised that SES forms are evaluated in the order in which they are 

received and that late submissions will be reviewed last. Late SES approval could delay the 

completion of your vehicle. We strongly recommend you submit your SES as early as 

possible. 
 

T3.22.7 "Impact Attenuator Report Penalties" - The penalty for late Impact Attenuator 
Report submissions is capped at negative fifty (-50) points. 

 
Rules S3 "Business Logic Plan" - The penalty for late submission of the BLP is capped at 
negative fifty (-50) points. 

 
Rule S4.16 "Late Submission of Cost Report" - For the first 15 days after the deadline 

submission penalties for late Cost Reports are capped at negative eighty (-80) points. After 

the first 15 days a late Cost Report is classified as "Not Submitted". Cost Reports that are 

not submitted will receive negative one hundred (-100) points and may not participate in 

the Cost Event. 
 

Rule S6.8 "Penalty for Late Submission or Non-submission" - The Design Report and Design 

Spec Sheet collectively constitute the "Design Documents". Late submission or failure to 

submit all, or any one, of the Design Documents will be penalized at the standard negative 

ten (-10) points per day to a maximum of negative one hundred (-100) points. If your 

Design Documents are received more than ten (10) days late they will be classified as "Not 

Submitted" and your team will not participate in the Design Event and will receive zero (0) 

points for design. 
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Program Submissions - Program submission requirements differ across competitions and 

may or may not involve penalties. Please submit program material by the published 

deadlines. This rule is only a summary; it does not supersede the individual event rules. 

Read the individual rules for complete document submission requirements. Check the 

competition websites for deadlines, submission addresses and other details. If you have 

any questions - ask us. 
 
Transfer of Team Captain Responsibility - Important - If your captain is leaving the team, through 

graduation or otherwise, it is important that the departing captain "pass the baton" by 

designating one, or more, new captains on the www.suprasaeindia.org website. Only your 

team captain(s) has the authority to add team members and new/additional captains. 
 
ARTICLE 9: PROTESTS 
 

A9.1 It is recognized that thousands of hours of work have gone into fielding a vehicle and that 

teams are entitled to all the points they can earn. We also recognize that there can be 

differences in the interpretation of rules, the application of penalties and the 

understanding of procedures. The officials and SAEINDIA staff will make every effort to 

fully review all questions and resolve problems and discrepancies quickly and equitably 
 
A9.2 Preliminary Review - Required 
 

If a team has a question about scoring, judging, policies or any official action it must be 
ōǊƻǳƎƘǘ ǘƻ ǘƘŜ ƻǊƎŀƴƛȊŜǊǎ ƻǊ {!9Lb5L! ǎǘŀŦŦΩǎ ŀǘǘŜƴǘƛƻƴ ŦƻǊ ŀƴ ƛƴŦƻǊƳŀƭ preliminary review 
before a protest can be filed. 

 
A9.3 Cause for Protest 
 

A team may protest any rule interpretation, score or official action (unless specifically 

excluded from protest) which they feel has caused some actual, non-trivial, harm to their 

team, or has had a substantive effect on their score. Teams may not protest rule 

interpretations or actions that have not caused them any substantive damage. 
 
A9.4 Protest Format and Forfeit 
 

All protests must be filed in writing and presented to the organizer or SAEINDIA staff by the 
team captain. In order to have a protest considered, a team must post a twenty-five (25) 
point protest bond which will be forfeited if their protest is rejected. 

 
A9.5 Protest Period 
 

Protests concerning any aspect of the competition must be filed within one-half hour (30 
minutes) of the posting of the scores of the event to which the protest relates. 

 
A9.6 Decision 
 

The decision of the competition protest committee regarding any protest is final. 
 
ARTICLE 10:  QUESTIONS ABOUT THE STUDENT FORMULA RULES 
 
A10.1 Question Publication 
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By submitting a question to the STUDENT FORMULA Rules Committee or the competition's 

organizing body you and your team agree that both your question and the official answer 

can be reproduced and distributed by SAEINDIA, in both complete and edited versions, in 

any medium or format anywhere in the world. 
 
A10.2 Question Types 
 

The Committee will answer questions that are not already answered in the rules or FAQs 

or that require new or novel rule interpretations. The Committee will not respond to 

questions that are already answered in the rules. For example, if a rule specifies a 

minimum dimension for a part the Committee will not answer questions asking if a smaller 

dimension can be used. 
 
A10.3 Frequently Asked Questions 
 

Before submitting a question, check the Frequently Asked Questions section of the 
www.suprasaeindia.org website. 

 
A10.4 Question Format 
 
A10.4.1 All rules questions must include (1) the full name and email address of the student 

submitting the question, (2) the name of the university - no abbreviations, (3) the 

number of the applicable rule and (4) the specific competition your team has, or is 

planning to, enter. 
 
A10.4.2 The following limits apply to questions submitted to the STUDENT FORMULA Rules 

Committee (1) No photograph, drawing or other attachment may exceed 500 KB in size 
 

(2) The total size of any question, with all attachments, must not exceed 2 MB. 
 
A10.5 Response Time 
 

A10.5.1 Please allow a minimum of two (2) weeks for a response. The Rules Committee will 

respond as quickly as possible, however responses to questions presenting new issues, 

or of unusual complexity, may take more than two weeks. 
 
A10.5.2 Please do not resend questions. 
 
A10.6 Submission Addresses: 
 
A10.6.1 Teams entering STUDENT FORMULA competitions in INDIA: 
 

Follow the current submission instructions published on www.suprasaeindia.org.  
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APPENDIX S - SAE TECHNICAL STANDARDS 
 

The SAEINDIA has made the following SAE Technical Standards available on line, at no cost, for use 

by Collegiate Design teams. Standards are important in all areas of engineering and we urge you to 

review these documents and to become familiar will their contents and use. 
 
The technical documents listed below include both (1) standards that are identified in the rules 

and (2) standards that the TSB and the various rules committees believe are valuable references 

or which may be mentioned in future rule sets. 
 
All Collegiate Design Series teams registered for competition have access to all the standards 
listed below - including standards not specific to your competition. 
 
STUDENT FORMULA 
 
SAE 4130 steel is referenced but no specific standard is identified 
 
SAE Grade 5 bolts are required but no specific standard is identified 
 
Standards Relevant to STUDENT FORMULA 
 

J183 - Engine Oil Performance and Engine Service Classification - Standard 

J306 - Automotive Gear Lubricant Viscosity Classification - Standard 
 
J429 - Mechanical and Material Requirements for Externally Threaded Fasteners - Standard 
 
J452 - General Information - Chemical Compositions, Mechanical and Physical Properties of SAE 

Aluminum Casting Alloys - Information Report 
 
J512 - Automotive Tube Fittings - Standard 
 
J517 - Hydraulic Hose - Standard 
 
J637 - Automotive V-Belt Drives - Recommended 

Practice J829 - Fuel Tank Filler Cap and Cap Retainer 
 
J1153 - Hydraulic Cylinders for Motor Vehicle Brakes - Test Procedure 
 
J1154 - Hydraulic Master Cylinders for Motor Vehicle Brakes - Performance Requirements 

- Standard 
 
J1703 - Motor Vehicle Brake Fluid - Standard 
 
J2045 - Performance Requirements for Fuel System Tubing Assemblies - Standard J2053 - 

Brake Master Cylinder Plastic Reservoir Assembly for Road Vehicles ς Standard 
 
Standard Relevant to all CDS Competitions 
 
J1739 - Potential Failure Mode and Effects Analysis in Design (Design FMEA) Potential Failure 

Mode and Effects Analysis in Manufacturing and Assembly Processes (Process FMEA) and 

Potential Failure Mode and Effects Analysis for Machinery (Machinery FMEA) 
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2016 STUDENT FORMULA RULES 
 

PART T - GENERAL TECHNICAL REQUIREMENTS 
 
ARTICLE 1: VEHICLE REQUIREMENTS & RESTRICTIONS 
 
T1.1 Technical Inspection 
 

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

Non-compliance must be corrected and the car re-inspected before the car is allowed to 

operate under power. 
 
T1.2 Modifications and Repairs 
 
T1.2.1 Once the vehicle has been presented for judging in the Cost or Design Events or submitted 

for Technical Inspection, and until the vehicle is approved to compete in the dynamic 

events, i.e. all the three inspection stickers are awarded, the only modifications permitted 

to the vehicle are those directed by the Inspector(s) and noted on the Inspection Form. 
 
T1.2.2 Once the vehicle is approved to compete in the dynamic events, the ONLY modifications 

permitted to the vehicle are those listed below. They are also referenced in Part S of the 

STUDENT FORMULA Rules -Static Event Regulations. 
 

a. Adjustment of belts chains and clutches.  
 

b. Adjustment of brake bias.  
 

c. Adjustment of the driver restraint system, head restraint, seat and pedal assembly.  
 

d. Substitution of the head restraint or seat insert for different drivers.  
 

e. Adjustment to engine operating parameters, e.g. fuel mixture and ignition timing, and 
any software calibrating changes.  

 
f. Adjustment of mirrors.  

 
g. Adjustment of the suspension where no part substitution is required, (except that 

springs, sway bars and shims may be changed).  
 

h. Adjustment of tire pressure  
 

i. Adjustment of wing angle, but not the location  
 

j. Replenishment of fluids  
 

k. Replacement of worn tires or brake pads  
 

m. Recharging low voltage batteries  
 
T1.2.3 The vehicle must maintain all required specifications, e.g. ride height, suspension travel, 

braking capacity, sound level and wing location throughout the competition. 
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T1.2.4 Once the vehicle is approved for competition, any damage to the vehicle that requires 

repair, e.g. crash damage, electrical or mechanical damage will void the Inspection 

Approval. Upon the completion of the repair and before re-entering into any dynamic 

competition, the vehicle MUST be re-submitted to Technical Inspection for re-approval. 
 
ARTICLE 2:   GENERAL DESIGN REQUIREMENTS 
 
T2.1 Vehicle Configuration 
 

The vehicle must be open-wheeled and open-cockpit (a formula style body) with four (4) 
wheels that are not in a straight line. 

 
Definition of "Open Wheel" - Open Wheel vehicles must satisfy all of the following criteria: 

 
1) The top 180 degrees of the wheels/tires must be unobstructed when viewed 68.6mm 

(2.7 inches) above the plane formed by the tops of the front and rear tires.  
 

2) The wheels/tires must be unobstructed when viewed from the side.  
 

3) No part of the vehicle may enter a keep-out-zone defined as a circle 68.6mm (2.7 

inches) larger radially than the outside diameter of the tire with the tires steered 

straight ahead with a 77kg (170 pound) driver seated in the normal driving position. 

The inner sidewall of the tire (vehicle side) is not included in this assessment. See the 

figure below.  
 

Note: The dry tires will be used for all inspections. For technical inspection the keep-out-

zone may be inspected by use of a tennis ball fastened to the end of a stick. The ball will 

have the 68.6mm (2.7 inches) diameter and must be able to be freely moved around the 

outside of the tire without contacting any portion of the car other than the tire. 
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T2.2 Bodywork 
 

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. 
 
T2.3 Wheelbase 
 

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. 
 
T2.4 Vehicle Track 
 

The smaller track of the vehicle (front or rear) must be no less than 75% of the larger track. 
 
T2.5 Visible Access 
 

All items on the Inspection Form must be clearly visible to the technical inspectors without 

using instruments such as endoscopes or mirrors. Visible access can be provided by 

removing body panels or by providing removable access panels. 
 
T2.6 DESIGN COMPETITION 
 
It will be based on Car design proposal submitted at Virtual SUPRA mainly. Teams are expected 

to design and manufacture the cars they design and bring the designed cars for static and 

dynamic events and not otherwise. Greater care has to be exercised in car design - cars designed 

will have to Manufactured by the Teams as both are not two isolated disjunction events. 

 

DESIGN Evaluation criteria for the Virtual SUPRA and Track events will be suitably modified and 

announced clearly establishing this necessity. Limited deviation with design justification 

documents will be permitted for car build once design is submitted for the Virtual Competition. 
 
ARTICLE 3:   DRIVER'S CELL 
 
T3.1 Vehicle Structure - 2 Options 
 

Teams may, at their option, design their vehicle to comply with either of two (2) separate, 

but related, sets of requirements and restrictions. Specifically, teams may elect to comply 

with either: 
 

Part T Article 3 "Drivers Cell" as defined below. 
 
T3.2 General 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. 
 
T3.3 Definitions 
 

The following definitions apply throughout the Rules document: 
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¶ 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"  

 
¶ Roll Hoop Bracing Supports - The structure from the lower end of the Roll Hoop 

Bracing back to the Roll Hoop(s).  
 

¶ 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 and Supports, 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 Bracing 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.  
 

¶ Side Impact Zone - The area of the side of the car extending from the top of the 

floor to 350 mm (13.8 inches) above the ground and from the Front Hoop back to 

the Main Hoop.  
 

¶ Node-to-node triangulation - An arrangement of frame members projected onto a 

plane, where a co-planar load applied in any direction, at any node, results in only 

tensile or compressive forces in the frame members. This is also what is meant by 

"properly triangulated".  
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T3.4 Minimum Material Requirements 
 
T3.4.1 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 Rules T3.4, T3.5, T3.6 and T3.7. 

 

ITEM or APPLICATION OUTSIDE DIMENSION X WALL THICKNESS 
  

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

Mounting Bar or Round 25.0 mm x 2.50 mm metric 
  

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

Roll Hoop Bracing, or Round 25.0 mm x 1.75 mm metric 

Driver's Restraint Harness Attachment or Round 25.4 mm x 1.60 mm metric 

(except as noted above) or Square 1.00 inch x 1.00 inch x 0.049 inch 

 or Square 25.0 mm x 25.0 mm x 1.25 mm metric 

 or Square 26.0 mm x 26.0 mm x 1.2 mm metric 
  

Front Bulkhead Support, Main Hoop Round 1.0 inch (25.4 mm) x 0.049 inch (1.25 mm) 

Bracing Supports or Round 25.0 mm x 1.5 mm metric 

 or Round 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: 

 
- Using tubing of the specified outside diameter but with greater wall thickness,  

 
- Or of the specified wall thickness and a greater outside diameter,  

 

Å Or replacing round tubing with square tubing of the same or larger size to those 
listed above, Are NOT rules deviation requiring approval.  

 
Note 3: Except for inspection holes, any holes drilled in any regulated tubing require the 
submission of an SES. 

 

Note 4: Baseline steel properties used for calculations to be submitted in an SES may not 
be lower than the following: 

 
Bending and buckling strength calculations: 

 
Young's Modulus (E) = 200 GPa (29,000 ksi) 

 
Yield Strength (Sy) = 305 MPa (44.2 ksi) 

 
Ultimate Strength (Su) = 365 MPa (52.9 ksi) 

 
Welded tube joint calculations: 

 
Yield Strength (Sy) = 180 MPa (26ksi) 
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Ultimate Strength (Su) = 300 MPa (43.5 ksi). 
 

Where welded tubing reinforcements are required (e.g. inserts for bolt holes or material to 

support suspension cutouts) the tubing must retain the baseline cold rolled strength while using 

the welded strength for the additional reinforcement material. 

 

T3.5 Alternative Tubing and Material - General 
 

T3.5.1 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 for these components is prohibited. 
 
T3.5.2 Titanium or magnesium on which welding has been utilized may not be used for any part of 

the Primary Structure. This includes the attachment of brackets to the tubing or the 

attachment of the tubing to other components. 
 
T3.5.3 If a team chooses to use alternative tubing and/or materials they must submit a "Structural 

Equivalency Spreadsheet" per Rule T3.9. The teams must submit calculations for the 

material they have chosen, demonstrating equivalence to the minimum requirements 

found in Section T3.4.1 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.) 
 
T3.5.4 Tubing cannot be of thinner wall thickness than listed in T3.6 or T3.7. 

 
T3.5.5 If a bent tube is used anywhere in the primary structure, other than the front and main roll 

hoops, an additional tube must be attached to support it. The attachment point must be 

the position along the tube where it deviates farthest from a straight line connecting both 

ends. The support tube must have the same diameter and thickness as the bent tube. The 

support tube must terminate at a node of the chassis. 
 

Note: It is allowable for the properties of tubes and laminates to be combined to prove 

equivalence. E.g. in a side-impact structure consisting of one tube as per T3.4 and a 

laminate panel, the panel only needs to be equivalent to two side-impact tubes. 
 
T3.6 Alternative Steel Tubing    

 

 Minimum Wall Thickness Allowed:    
 

      

 MATERIAL & APPLICATION   MINIMUM WALL THICKNESS 
 

Steel Tubing for Front and Main Roll Hoops, and Shoulder 
2.0 mm (0.079 inch)  

Harness Mounting Bar 
  

 

   
 

Steel Tubing for Roll Hoop Bracing, Roll Hoop Bracing 
1.2 mm (0.047 inch)  

Supports, Side Impact Structure, Front Bulkhead, Front  

 
 

     
 

Release on 01.05.2013 19  STUDENT FORMULA Rules 
 



 

 
 
 
Bulkhead Support, Driver's Harness Attachment (except as 
noted above). 
 

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 T3.4.1, the outside 
diameter MUST be increased. 

 

Note 3: To maintain the equivalent yield and ultimate tensile strength the same cross-
sectional area of steel as the baseline tubing specified in T3.4.1 MUST be maintained. 

 
T3.7 Aluminum Tubing Requirements 
 
T3.7.1 Minimum Wall Thickness: Aluminum Tubing 3.0 mm (0.118 inch) 
 

T3.7.2 The equivalent yield strength must be considered in the "as-welded" condition, (Reference: 

WELDING ALUMINUM (latest Edition) by the Aluminum Association, or THE WELDING 

HANDBOOK, Volume 4, 7th Ed., by The American Welding Society), unless the team 

demonstrates and shows proof that the frame has been properly solution heat treated and 

artificially aged. 
 
T3.7.3 Should aluminum tubing be solution heat-treated and age hardened to increase its strength 

after welding; the team must supply sufficient documentation as to how the process was 

performed. This includes, but is not limited to, the heat-treating facility used, the process 

applied, and the fixturing used. 
 
T3.8 Composite Materials 
 

T3.8.1 If any composite or other material is used, the team must present documentation of 

material type, e.g. purchase receipt, shipping document or letter of donation, and of the 

material properties. Details of the composite lay-up technique as well as the structural 

material used (cloth type, weight, and resin type, number of layers, core material, and skin 

material if metal) must also be submitted. The team must submit calculations 

demonstrating equivalence of their composite structure to one of similar geometry made 

to the minimum requirements found in Section T3.4.1. Equivalency calculations must be 

submitted for energy dissipation, yield and ultimate strengths in bending, buckling, and 

tension. Submit the completed "Structural Equivalency Spreadsheet" per Section T3.9. 
 
T3.8.2 Composite materials are not allowed for the Main Hoop or the Front Hoop. 
 
T3.9 Structural Documentation - SES Submission 
 

All equivalency calculations must prove equivalency relative to steel grade SAE/AISI 1010. 
 
T3.9.1 All teams MUST submit a STRUCTURAL EQUIVALENCY SPREADSHEET (SES). 
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Teams complying with the Part T Article 3 "Drivers Cell" rules MUST submit a Structural 

Equivalence Spreadsheet (SES), even if they are NOT planning to use alternative materials 

or tubing sizes to those specified in T3.4.1 Baseline Steel Materials. 
 
T3.9.2 the use of alternative materials or tubing sizes to those specified in T3.4.1 "Baseline Steel 

Material," is allowed, provided they have been judged by a technical review to have equal 

or superior properties to those specified in T3.4.1. 
 
T3.9.3 Approval of alternative material or tubing sizes will be based upon the engineering 

judgment and experience of the chief technical inspector or his appointee. 
 

T3.9.4 The technical review is initiated by completing the "Structural Equivalency Spreadsheet" 
(SES) using the format given in Appendix T-1. 

 
T3.9.5 Structural Equivalency Spreadsheet - Submission 
 

a. Address - SESs must be submitted to the officials at the competition you are entering at 
the address shown in the Appendix or indicated on the competition website.  

 
b. Due Date - SESs must be submitted no later than the date indicated on the competition 

website. Teams that submit their Structural Equivalency Spreadsheet after the due 

date for the competition will be penalized 10 points per day up to a maximum of 50 

points, which will be taken off the team's Total Score.  
 

Do Not Resubmit SES's unless instructed to do so. 
 
T3.9.6 Vehicles completed under an approved SES must be fabricated in accordance with the 

materials and processes described in the SES. 
 
T3.9.7 Teams must bring a copy of the approved SES with them to Technical Inspection. 
 

Comment - The resubmission of an SES that was written and submitted for a competition 

in a previous year is strongly discouraged. Each team is expected to perform their own 

tests and to submit SESs based on their original work. Understanding the engineering that 

justifies the equivalency is essential to discussing your work with the officials. 
 
T3.10 Main and Front Roll Hoops - General Requirements 
 
T3.10.1 The driver's head and hands must not contact the ground in any rollover attitude. 
 
T3.10.2 The Frame must include both a Main Hoop and a Front Hoop as shown in Figure 1. 
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T3.10.3 When seated normally and restrained by the Driver's Restraint System, the helmet of a 
95th percentile male (anthropometrical data) and all of the team's drivers must: 

 

a. Be a minimum of 50.8 mm (2 inches) from the straight line drawn from the top of the 
main hoop to the top of the front hoop. (Figure 1a)  

 
b. Be a minimum of 50.8 mm (2 inches) from the straight line drawn from the top of the 

main hoop to the lower end of the main hoop bracing if the bracing extends rearwards. 

(Figure 1b)  
 

c. Be no further rearwards than the rear surface of the main hoop if the main hoop 
bracing extends forwards. (Figure 1c)  
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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.  
 

 

T3.10.4 The 95th percentile male template will be positioned as follows: (See Figure 2.) 
 

¶ The seat will be adjusted to the rearmost position,  
 
¶ The pedals will be placed in the most forward position.  

 
¶ The bottom 200 mm circle will be placed on the seat bottom such that the distance 

between the center of this circle and the rearmost face of the pedals is no less than 915 

mm (36 inches).  
 
¶ The middle 200 mm circle, representing the shoulders, will be positioned on the seat back.  

 
¶ The upper 300 mm circle will be positioned no more than 25.4 mm (1 inch) away from the 

head restraint (i.e. where the driver's helmet would normally be located while driving).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 2 
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T3.10.5 if the requirements of T3.10.4 are not met with the 95
th

 percentile male template, the car 
will NOT receive a Technical Inspection Sticker and will not be allowed to compete in the 
dynamic events. 

 
T3.10.6 Drivers who do not meet the helmet clearance requirements of T3.10.3 will not be allowed 

to drive in the competition. 
 

T3.10.7 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. 
 
T3.10.8 The Main Hoop and Front Hoop must be securely integrated into the Primary Structure 

using gussets and/or tube triangulation. 
 
T3.11  Main Hoop 
 

T3.11.1 The Main Hoop must be constructed of a single piece of uncut, continuous, closed section 

steel tubing per Rule T3.4.1. 
 
T3.11.2 The use of aluminum alloys, titanium alloys or composite materials for the Main Hoop is 

prohibited. 
 

T3.11.3 The Main 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. 

 

T3.11.4 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 ten degrees (10°) of 

the vertical. 
 
T3.11.5 In the side view of the vehicle, any bends in the Main Roll Hoop above its attachment 

point to the Major Structure of the Frame must be braced to a node of the Main Hoop 

Bracing Support structure with tubing meeting the requirements of Roll Hoop Bracing as 

per Rule T3.4.1. 
 
T3.11.6 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. 
 
T3.12  Front Hoop 
 
T3.12.1 The Front Hoop must be constructed of closed section metal tubing per Rule T3.4.1. 
 
T3.12.2 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. 
 
T3.12.3 With proper gusseting and/or triangulation, it is permissible to fabricate the Front Hoop 

from more than one piece of tubing. 
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T3.12.4 The top-most surface of the Front Hoop must be no lower than the top of the steering 
wheel in any angular position. 

 
T3.12.5 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, from the 

rear surface of the Front Hoop to the forward most surface of the steering wheel rim with 

the steering in the straight-ahead position. 
 
T3.12.6 In side view, no part of the Front Hoop can be inclined at more than twenty degrees (20°) 

from the vertical. 
 
T3.13  Main Hoop Bracing 
 
T3.13.1 Main Hoop braces must be constructed of closed section steel tubing per Rule T3.4.1. 
 

T3.13.2 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. 

 

T3.13.3 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. 
 
T3.13.4 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°). See Figure 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

T3.13.5 The Main Hoop braces must be straight, i.e. without any bends. 
 
T3.13.6 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 and the node at which the upper side impact tube meets the Main Hoop. This 
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structure must meet the minimum requirements for Main Hoop Bracing Supports (see Rule 

T3.4) or an SES approved alternative. Bracing loads must not be fed solely into the engine, 

transmission or differential, or through suspension components. 
 
T3.13.7 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. 
 
T3.14 Front Hoop Bracing 
 
T3.14.1 Front Hoop braces must be constructed of material per Rule T3.4.1. 
 

T3.14.2 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. 

 
T3.14.3 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. 
 

T3.14.4 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. See 

Figure 3. 
 
T3.14.5 If the Front Hoop leans rearwards by more than ten degrees (10°) from the vertical, it 

must be supported by additional bracing to the rear. This bracing must be constructed of 

material per Rule T3.4.1. 
 
T3.15  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 Metric Grade 8.8 (5/16 in SAE 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. 
 
T3.16  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. 
 
T3.17  Mechanically Attached Roll Hoop Bracing 
 
T3.17.1 Roll Hoop bracing may be mechanically attached. 
 
T3.17.2 Any non-permanent joint at either end must be either a double-lug joint as shown in 
 

Figures 4 and 5, or a sleeved butt joint as shown in Figure 6. 
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T3.17.3 The threaded fasteners used to secure non-permanent joints are considered critical 
fasteners and must comply with ARTICLE 11. 

 
T3.17.4 No spherical rod ends are allowed. 
 

T3.17.5 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. 
 
T3.17.6 All double-lug joints, whether fitted at the top or bottom of the tube, must include a 

capping arrangement (Figures 4 & 5). 
 
T3.17.7 In a double-lug joint the pin or bolt must be 10 mm Metric Grade 9.8 (3/8 in. SAE Grade 8) 

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

with the pin or bolt. 
 
T3.17.8 For sleeved butt joints (Figure 6), 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 Metric Grade 9.8 (1/4 inch SAE Grade 8) minimum. The holes in the sleeves and 

tubes must be a close-fit with the bolts. 
 
T3.18  Frontal Impact Structure 
 

T3.18.1 The driver's feet and legs 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 or legs can extend above or outside of the Major Structure of the Frame. 
 
T3.18.2 Forward of the Front Bulkhead must be an energy-absorbing Impact Attenuator. 
 
T3.19  Bulkhead 
 
T3.19.1 The Front Bulkhead must be constructed of closed section tubing per Rule T3.4.1. 
 

T3.19.2 Except as allowed by T3.19.3, The Front Bulkhead must be located forward of all non-
crushable objects, e.g. batteries, master cylinders, hydraulic reservoirs. 

 

T3.19.3 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 is defined by 

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

position. 
 
T3.20  Front Bulkhead Support 
 
T3.20.1 The Front Bulkhead must be securely integrated into the Frame. 
 
T3.20.2 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 
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inches) of its top-most surface), one (1) at the bottom, and one (1) as a diagonal brace to 
provide triangulation. 

 

T3.20.3 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. 
 
T3.20.4 All the Frame Members of the Front Bulkhead Support system listed above must be 

constructed of closed section tubing per Section T3.4.1. 
 
T3.21  Impact Attenuator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

T3.21.1 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.  
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d. Such that it cannot penetrate the Front Bulkhead in the event of an impact.  
 

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

 

T3.21.2 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. 

 

T3.21.3 The attachment of the Impact Attenuator to a monocoque structure requires an approved 

"Structural Equivalency Spreadsheet" per Article T3.9 that shows equivalency to a 

minimum of four (4) 8 mm Grade 8.8 (5/16 inch Grade 5) bolts. 
 
T3.21.4 On all cars, a 1.5 mm (0.060 in) solid steel or 4.0 mm (0.157 in) solid aluminum "anti-

intrusion plate" must be integrated into the Impact Attenuator. If the IA plate is bolted to 

the Front Bulkhead, it must be the same size as the outside dimensions of the Front 

Bulkhead. If it is welded to the Front Bulkhead, it must extend at least to the centerline of 

the Front Bulkhead tubing. 
 
T3.21.5 If the anti-intrusion plate is not integral with the frame, i.e. welded, a minimum of four (4) 

8 mm Metric Grade 8.8 (5/16 inch SAE Grade 5) bolts must attach the Impact Attenuator to 

the Front Bulkhead. 
 
T3.21.6 Alternative designs of the anti-intrusion plate required by T3.21.4 that do not comply with 

the minimum specifications given above require an approved "Structural Equivalency 

Spreadsheet" per Article T3.9. Equivalency must also be proven for perimeter shear 

strength of the proposed design. 
 
T3.22  Impact Attenuator Data Requirement 
 

T3.22.1 The team must submit 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 meters/second (23.0 ft/sec), would 

give an average deceleration of the vehicle not to exceed 20 g's, with a peak deceleration 

less than or equal to 40 g's. Total energy absorbed must meet or exceed 7350 Joules. 
 

Note: These are the attenuator functional requirements not test requirements. Quasi-static 
testing is allowed. 

 

T3.22.2 When using acceleration data, the average deceleration must be calculated based on the 

raw data. The peak deceleration can be assessed based on the raw data, and if peaks above 

the 40g limit are apparent in the data, it can then be filtered with a Channel Filter Class 

(CFC) 60 (100 Hz) filter per SAE Recommended Practice J211 "Instrumentation for Impact 

Test", or a 100 Hz, 3rd order, lowpass Butterworth (-3dB at 100 Hz) filter. 
 
T3.22.3 A schematic of the test method must be supplied along with photos of the attenuator 

before and after testing. 
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T3.22.4 The test piece must be presented at technical inspection for comparison to the 
photographs and the attenuator fitted to the vehicle. 

 
T3.22.5 The test data and calculations must be submitted electronically in Adobe Acrobat ® format 

(*.pdf file) to the address and by the date provided in the Action Deadlines provided on the 

relevant competition website. This material must be a single file (text, drawings, data or 

whatever you are including). 
 
T3.22.6 The Impact Attenuator Data must be named as follows: carnumber_ schoolname_ 

competition code_IAD.pdf using the assigned car number, the complete school name and 

competition code 
 

[Example: 087_University of SAEINDIA_IAD.pdf] 
 

Competition Codes are listed in Rule A.2.6 
 

T3.22.7 Teams that submit their Impact Attenuator Data Report after the due date will be 

penalized 10 points per day up to a maximum of 50 points, which will be taken off the 

team's Total Score. 
 
T3.22.8 Impact Attenuator Reports will be evaluated by the organizers and the evaluations will be 

passed to the Design Event Captain for consideration in that event. 
 

T3.22.9 During the test, the attenuator must be attached to the anti-intrusion plate using the 

intended vehicle attachment method. The anti-intrusion plate must be spaced at least 50 

mm (2 inches) from any rigid surface. No part of the anti-intrusion plate may permanently 

deflect more than 25.4 mm (1 inch) beyond the position of the anti-intrusion plate before 

the test. 
 

Note: The 25.4 mm (1 inch) spacing represents the front bulkhead support and insures that 
the plate does not intrude excessively into the cockpit 

 
T3.22.10 Dynamic testing (sled, pendulum, drop tower, etc.) of the impact attenuator may only be 

done at a dedicated test facility. The test facility may be part of the University but must be 

be supervised by professional staff or University faculty. Teams are not allowed to 

construct their own dynamic test apparatus. Quasi-static testing may be performed by 

teams using their universities facilities/equipment, but teams are advised to exercise due 

care when performing all tests. 
 
T3.22.11 Standard Attenuator - An officially approved impact attenuator test has to done, and 

calculation of the test has to be submitted by the team. 
 

Teams may choose to use that style of impact attenuator and need not submit test data 

with their IAD Report. The other requirements of the IAD Report must still be submitted 

including, but not limited to, photos of the team's actual attenuator with evidence that it 

meets the design criteria given on the website. 
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