SES Guidance
(Structural Equivalency Spreadsheet)
(FHMESETES)

FOR Tube Chassis




What is SES?/SES> T/l ? /SERD

SES : Structural-Equivalency-Spreadsheet

The document that certifies that the Primary Structure designed by you has the same
functionality as the Formula SAE Rules is called SES. / 5%5t UTEEAREEN' Formula SAEDIL—IL
([CEHU TV ZEEIR T S /zshDER (FiiEEstEE) ZSES EITFR

« Regulation/ LF+alL—>3>
— F.2.1 Structural Equivalency Spreadsheet - SES

— F.2.1.2 The SES provides the means to:
a. Document the Primary Structure and show compliance with the Formula SAE Rules
SESTEAREEZNEIL L. SAE Rules/CEHLL TWWDZ EZRT,
b. Determine Equivalence to Formula SAE Rules using an accepted basis
SAE Rules&DEFEZ5IAT D,

« The Purpose / BE#

— To ensure driver safety by meeting the Formula SAE Rules / Formula SAE RulesZzimE 9 2 C
ETCTRSAI\-—DEEZHEI DL

— To detect violations of regulations early and increase the passing rate of vehicle inspections
at competitions / BHACLF 1L —2 32 ERICRDE. A TOERERERZE LITH &



What is SES?/SES> T ? /SERD
« Primary Structure / EXiEE

Shoulder Harness Bar Mgz'g :'tgap
D254 12 4 : :
Frd?g%tftlgip Main Hoop Bracing
Front Hoop Bracing \ | ' P254116
D254 116 ¢
\
Front Bulkhead
D254 116 ‘J/‘
Main Hoop Bracing Supports
Q254 t1.2

Use SES to check whether the above structure has the same or higher level of safety.
L EEDEEICK U CRFU LDEZENMERSNTVDINSESZE > TEE




Introduction / #)&I(C /SERD

3 v

Overall Ready to submit for review?

F.3.1-4 Tube Chassis BLUE: NO. BLANK ENTRY. INCOMPLETE. CHECK ALL TABS.
F.10-11 EV Accumulator
F.8 Front Protection Incomplete submissions will incur a penalty.
F3.4.3 Welded Inserts
F5.12 Bolted Members

Overall Ready to submit for review?

F.3.1-4 Tube Chassis BLUE: NO. BLANK ENTRY. INCOMPLETE. CHECK ALL TABS.
[ 15 BN ST T ETL T /N This will not change until all required entries are filled out. Check all tabs.
F.8 Front Protection Incomplete submissions will incur a penalty.
F.3.4.3 Welded Inserts
F.5.12 Bolted Members =11 LS

YELLOW: YES. CHECK ADDITIONAL EQUIVALENCIES.
Some entries require additional tubes or documentation.
Once these are added, document is ready for review.

mm Units

YELLOW: YES. CHECK ADDITIONAL EQUIVALENCIES.
Some entries require additional tubes or documentation. |
Once these are added, document is ready for review.

mm Units

If everything is filled out correctly, the BLANK will change to EQ as
shown in the figure on the right, so be sure to check before
submitting. Note: There are some exceptions.

INTHEULKEATETCWDEBRDKLDICT S INEQICENDDT,
IREAICHI R I DL, X—EMIrED D D



Introduction / #)&I(C /SERD

“
L534K oL D W e N
MIN OPENINGS 2% 25mm
ARE REQUIRED BETWEEN
DRWVER aam:)wn TANK

CODMED MV SPSTERM

IF THE LOWEST POWNT 15 NOT
BETWEEN DRIVER AND FUEL TANK,
MIN 2 MORE 25mm OPENINGS

REQUIRED AT LOWEST POINT

Replace the example entries within the red frame with your own CAD data. There are frequent careless
mistakes where the dimensions entered in the SES differ from those in the CAD, or where the illustrations are
unclear and the dimensions are unreadable.

TEANDEEL = EHBOCADICESIRX D&,
SESICEEA UTe~T A ECADDTHEN R > TLVED,
K ROIAREEBH THENGRSDIRVNVREDT T L A= ANIEFE(CZ L)



Introduction / #)&H(C

25mm x 2.5mm

Include a legend with a different color for each tube size and style.
Use the same color for all tubes smaller than 25mm (1in) diameter
or 1.2mm (.047in) wall thick These are considered non- Include a legend with a different color for each tube size and style.
structural (F.3.3.1) Consider making them semi-transparent. Use the same color for all tubes smaller than 25mm (1in) diameter
or 1.2mm (.047in) wall thickness. These are considered non-
structural (F.3.3.1) Consider making them semi-transparent.

1. For ICVs, illustrate the fuel tank, and for EVs, illustrate the

Tractive Battery container.

2. It is recommended that the color coding of the pipes be done in the
same way as in the sample.

3. All pipes with an outer diameter of 25 mm or a wall thickness of 1.2 mm
or less should be the same color.

1. ICVTIIRRIY>I%. EVTIETractive Battery ContainerzEl;r9%

2. N\MTDOEDFIYITINEERBREES EHELE

3. AEF25mm..XEBAREL.2mMm&D/MNEVWLIEL2TR—®ETS Example of Dimension Entry / <3&s2 &5l

Ensure that the dimensions entered in the SES are accurately reflected in the replaced CAD in all
instances

ETICHENT, SESICERBHULTENBESTHRRTZCADTEHER TETDLDICT DL w




Team Information / F— A5k /SERD

3 v

University Name University Name J-5AE University
Team Name Team Name J-SAE University Reacing Team
Competitions May - IC June - EV Other - Edit Other - Edit Competitions May - IC June - EV Other - Edit Japan
Car Numbers Car Numbers 1000
Team Contact(s) Team Contact(s) Taro Yamada
Email Address|es) Email Address{es) taroyamadajsaeuniversity@mail.jsae.co.jp
Faculty Advisor Email Address Chassis Rules Powertrain Faculty Advisor Email Address Chassis Rules Powertrain
| Select Drop Down Select Drop Down Sae Suzuki |iisaeJ’.ia.:e*si'.'-.—'@ura | | All Steel Tube IC - Internal Combustion

Example / s A5

This section is prone to frequent omissions, so please be careful.

ECARNDZFE T DEFEDTERI DL




Vehicle year

J2026-F-12 Structural Equivalency Spreadsheet - SES
(refer to Formula SAE® Rules 2026 F.2.1)

Special rule only for 2026
Vehicle year (First, Second or Third Year Vehicle

be written in the remarks section of the top sheet.

: Third is only for EV) MUST be described in SES. It should

University Name
Team Name
Competitions, May -IC [

Car Numbers
Team Contact(s)
Email Address(es)
Faculty Advisor Email Address

Other - Edit Other - Edit

June - EV

Chassis Rules Powertrain
[ AlStesiTube | EV - Other Equivalence

Overall Ready to submit for review?

. BLANK ENTRY. INCOMPLETE. CHECK ALL TABS.

F.3.5-6 Tube Chas:
il all required entries are filled out. Check all tabs.

will incur a penalty.

YELLOW: YES. CHECK ADDITIONAL EQUIVALENCIES.
Some entries require additional tubes or documentation.
Entries between 95% and 100% equivalence will receive extra scrutiny.

Use the space below to list changes between

Vehicle yearzitih 9 5 &
CERBEADEE IR EEL L LY)
Describe the vehicle year.

(It should be in the remark section)

uploads, rules inquiries, and any other information.

Remarks section «—




Alternative Tube F.3.4 &F3.5 /SERD

Since 2026, "F. 3.4 Steel Tubing and Material" and "F. 3.5 Aluminum Tubing" have been clearly defined as pipe
materials that can be used in Tube Chassis, and adoption of "CFRP Tubing, etc." has become virtually impossible.

Be careful when considering the structure of the Tube Chassis.

2026 KD, Tube Chassis(CIRFETZ /1% & LT [F3.4 Steel Tubing and Materiall & [F.3.5 Aluminum Tubing
M BRHE(CTEZE 1. CFRP Tubing A MNEEARBD] /XD 2D TTube ChassisOBIEIRSTDIRIC, S ERFELE T,




Multiple Tubes F.5.2.4 /SERD

Since 2026, The following rules have been added for Multiple Tubes.

"Open end state of connection (weld, etc.) is not allowed."

However, due to the transition period in 2026, it will be allowed even if it is not implemented.
This will be required from 2027.

20265 LD, Multiple Tubes GE#E/\1T) (CDWLWT. HESE (B ) DOpen endIRBE(E. AAIDIL—ILAY
EIENTZ. T2l2U. 2026&F(FRBATHIRIIC DERMICTER ET D, 2027FXDMICEETRDFET,

RULE CHANGES AFFECTING ALL TEAMS

PHASING OUT SIDE VIEW TUBES F.3.4.3,F.5.24,F.6.6.3

Tubes sticking sideways through regulated members has always been a bad idea. The tube cross section is completely interrupted. Following a failure last year,
this is strongly discouraged in 2026 (should), and will be completely illegal in 2027 (must). You should fix this now. There is a three pronged approach:

1. Welded inserts must be smaller than the OD of the tube they are welded into.

2. Miter together the ends of multi-piece upper or lower members.

3. Miter the ends of the MHB to the LOWER MHBS.




Front Hoop (FH) /S

SIS Front Hoop (FH), Steering Protection REPLACE THIS EXAMPLE WITH YOUR OWN CAD. Turned steering wheel at max _ : : :
. ) . Include all required dimensions. radius must be below top of K. Indicate the shape of the steering wheel. For steering
F.5.7.2-3 The FH runs from the lowest frame member on each side. The FH may be multiple pie - wheels that are not perfectly round, measure by turning
F.5.62.b Frontview FH bends below the Upper 515 must meet a triangulated FBHS or 515 nod Gap <=250mm (9.8in) the steering wheel until the gap between the FH and the
F.5.6.2 AllFH side view bends must meet a triangulated FEHS or 515 tube end. steering wheel in the height direction is the smallest.
AT TUIDORIRERS &, Floo BATERNR
BLANK FTPYUSIEFFHERT T U D/ EHREDOF v v
F57 Front Hoop (FH) Minimum ___ Tube Used NERENERBIREET/\> RLat) o THRETAE
F.3.2.1.c Example: 25mm x 2 5mm round Size A BLAMNK . ITBICE
. . - AR Good, but not required for nodes
F.34.1la Wall thickness: 2 mm BLAMNK _
o - ) to meet front-view hoop bends.
Square side: 25 mm BL/
Wall thickness: 2.0 mm BLA 10 degrees max rearward
Square side: ,,5' 0 m BLA above Upper SIS without
Tube cross sectional area (A): 173 mm*2 BL/ rear Roll Hoop Bracing. How to measure FH and Steering Wheel FH
Tube second moment of inertia (I): 11320 mm™4 BLANK FHE&E X570 \/OO);,E.HEH}J-E
Fo.74 Turned Steering Wheel minimum below FH top: mm Side-view bends must be braced with a | \/
minimum 25mm x 1.2mm (1lin x .049in).
O -
F5.7.5 FH to Steering Wheel gap <=250mm (9.8in) purs Steering Wheel
e
Fh.7.6 FH side angle above Upper SIS <=20 degrees: degrees x
+/- 20 degrees max Do not measure the center distance
F.6.3.5 “Hrearward lean above Upper 515 == 10, or braced: degrees 5|der:f|(_e1.:tangle at EPJDEE%&&E']%@L‘Z&
any height.

Rearward Front Hoop Brace is not required.

Be sure to attach illustrations that show the measurement positions and dimensions.

ETRIDAENTEDIEAN TETCVDINTEEVU TR RZERMI T D&




Steering Protection

F.5.14 Steering rack is inside the FBHS?| Below El
Additional steering protection required Belo 1154

F.5.14 Steering Protection Minimum ,, ed
F.3.2.1.n Example: 25.4mm x 1.2mm round Size C EeI:w_ - - BLA
F3.4.1.c Wall thickness: 1.2 SRS —— BLA
Square side: 25 mm BLA
Wall thickness: 1.2 mm BLA
Square side:  25.0 mm BLA
Tube cross sectional area (A): 91 mmA2 B LA
Tube second moment ofinertia (I); 6695 mm~*4 BLA

Illustrated example

If the steering rack is located outside the primary structure, please attach a diagram and indicate the size of
the Steering Protection Tube.

RTFTFYIITSVINTSARIUA NS IFv—DOIMIIC BIHEEF. X777 2 JRECHEDN D TubeD Y1 X5EEA
ERRZERMITD L S




Front Bulkhead Supports (FBHS), Front Hoop Braces (FHB)

/=D

FHB: 50mm (2in) max below
top of FB and top of FH.
FHB

A. UPPER

Highlight/trace/color-code

Upper and Lower FBHS. at Upper SIS.

LOWER

Mo limit on number or size of triangles
between Upper and Lower FBHS.

FHB Rear FHB

LOWER

Upper and Lower FBHS may

have multiple braced bends. -

FHB Rear FHB

C.

+100mm (4in) / -50mm (2in)

Choose A, B, or C that best suits your team's structure.

The upper and lower parts of the FHB
and FBHS are independent and connected to

the SIS by a truss structure. If this is met, it
is an A type.

The upper part of the FBHS is shared
with the FHB, so a rear FHB is required! Also,
the entire structure from the FBH to the rear
FHB must be a truss structure. If this is met,
it is a B type.

: The upper FBHS is shared with the FHB,
so a Rear FHB is required, and it is
connected to the MH and SIS upper nodes.
Also, there must be two lower FBHS, one of
which is connected to the upper SES. If
these are met, it is a C type.

A, B, CENEZNHSBEF—LDEBELEHT DEDZEIR

: FHB & FBHS®DUpperéLowerhEn
ThHMIZLU FSARBIETSISICEN D TEE,
CNEBEBIEAYILT

: FBHS®OUpperh'FHBERBLTWATE
TRear FHBHYW®HE,
FFBHh)'5Rear FHBEX T2 T, ABET
835, chEF e EBY(1>

: FBHSOUpperh'FHBEXBLTWVS
& TRear FHBHIREHNDMHESIS Upper
DJ—RICENDTSE,
FEFBHSOLowerh 2AREFTEL. 1AKIESES
DUppericEL->TRE, chEiBEIECHL
>




Side Impact Structure(SIS) /SERD

REFERENCE POINT CHANGEF.6.4.4,F.751,F.75.3,F856,F.11.32

The Side Impact Zone, Rear Bulkhead height. and Impact Attenuator height are all exactly the same as 2025. The reference point has moved from the top of the
Lower Side Impact Tube to the bottorn of the Lower Side Impact Tube. All of the numbers are 25mm different than 2025, but the heights on the cars are exactly

F6.44b F.6.4.1 Upper Side Impact Structure (5'5) BLAMNK the same. Monocogue may be > the height maximurm, with the higher section not counted toward equivalence.
F.6.4.4.b Minimum Tube Used
F.3.2.1.f Example: 35mm x 1.2Zmm round Size D BLA
F.3.4.1.d Wall thickness: 1.2 mm BLANE Diagonal Side Impact Member
Square side: 34.9 mm BLAM}
Wall thickness: 1.2 mm BLANI (Tcog;;%ie;;gnp;'ﬁ;delmpacthﬂemw
Square side: 35.0 mm BLANE
Tube cross sectional area (A): 126 mm”2 BLANI 2025
Tube second moment of inertia (1): 18015 mm”™4 BLANK
Lowest Point inside Cockpit £
(example location) E E
\a §
Lowest edge of Lower SIS to Lowest UpperSIS top edge ==290mm: 8 eyl
Lowest edge of Lower SIS to Highest Upper SIS top edge <=345mm:
Inclination: Measure to the top edge of the Upper SIS tube. 0
ructure.
F.6.4.1 Lower/ Diagonal SIS Minimum DizgmakSide Impact Membes
F.3.2.1.e Example: 25.4mm x 1.6mm round Size B VK
F.3.4.1b Wall thickness: 1.2 mm 3LAN i inl ok
Square side: 25 mm A
Wall thicknesa: 1.2 mm LA 2026
Sgquare side:  25.0 mm JLAN , ¥ %
Tube cross sectional area (A): 114 mm”2 SLAN S ?::;:;\Zol'c:ncta:i'alf)wers‘s £ c
Tube second moment of inertia (I): 8509 mm”™4 \ g §
. V.1.4.2 Ground Clearance R Lones;Side; impect Member
T.2.4.2 F.3.2.1j Lap and sub belts attachments must be located on minimum Size B tubes.

Measure from the bottom of the Lower Tube Surface

Lower TubeXRE®D FigHhSHIET D

Rules have been changed since 2026.
Be careful as it is easy to make mistakes when measuring points.
2026F KX DIL—ILEEFD, AERA > hZEEZI T VDOTIER h




Belt Attachment /SERD

Since 2026, the rules have been changed to allow belt attachment eyes to be used only in products manufactured by harness
suppliers.General-purpose products and JIS products cannot be used (T. 2.4. 5b).

The weld eye must be attached with a shank insert over the welded tube insert. Cannot be welded to the surface of the tube.
(T. 2.4. 5e)
However, Only for FSAEJ 2026, Eyebolts regulation is relaxed as the 2025 FSAE Rules by J2026-T-02, J2026-T-03

2026FE LD, Belt Attachment® 7 A (CDWT/\—R AT T SAH SOMEROIHERTIEED)L—)LICEE N/,
SUB@mRIISTREFART (T.2.4.5b) . F/=. BET 1 (EWelded Tube Insert#k U (CS v >0+ > Y — NTETIFRIFNIE

125780, TubeDRE (SBEEULIEITOEDE AR, (T.2.4.5¢€)
22U, 20265FA=(CPRD J2026-T-02, J12026-T-03 (CKDEye Bolt ($2025 FSAE Rules@Z&F (CiEFlE T D,

nt: Lap Only =12
Evebaolt Through Welded Insert
Bolt Through Welded Insert

Shank 0D, eyebo

N/A
Bolt Through A Tab NSA
: e N/A
i mm MN/A
; PR 0 0.00% N/A
Creater than Eyebolt or bolt to chassis:| BLANK
E‘\'CIS {:}[j . ) |  — X
2026_SES does not have a choice for “Clip Through A Pad Eye,” so for a team that

T.2.4.4h0
SiE TN E A chooses” Clip Through A Pad Eye,” this item allows the “BLANK” state.

T However, it is necessary to clearly state that and present evidence of eye bolt.

2026_SESI(C(&"Clip Through A Pad Eye”Mi&EREN L \/zsb. "Clip Through A Pad Eye”
ZIEIRTDF—LlE. COEB(F'BLANKRREZFILE T,
erZU. ZDOEZRELU7ZAMNILENDIET > ARANINETT,



Belt Attachment /SERD

Lap and anti-sub belts must attach directly to a Size B tube. Eyebolts must use welded inserts.
Tabs must be welded on, or be bolted (with positive locking) using welded inserts.

BLANK
Lap Belt Attachmen| E

T.24.3.a E i 5 he gstload: 30000 N
T.258 Sharl( gle Lap/AntiSub ,lmthreadshear: .

= == == == == "Boltrated UTS: Pa
Fastener shear strength 0.577*UTS*A (N): 0 0.00%

BLANK

Only the lap belt attachment requires you to choose whether to share the attachment with
BLA the anti-submarine belt.

mn WA SWINILRTHIYFAS RNEFET7FHIRUNRILNETIYVFAS hNaHFT

O N BT T DMERTDIENDD.

BILANK
BLANK

mm N/A
mm N/A / \ / \
. mm /. .
g YA Belt attachment type Illustrated example / X R
1] 0.00% N/A S N 3)
At least 2x 6mm critical fasteners, Welded Inserts, and external Positive Locking required. /\/I/ ]\ 77 & DA a:. 7< N ]\ 0) *ﬁiﬁ

BLANK

Anti-Submarining Belt Attachment:] |- ]I\ - -
T.2.43.a Wrapped E
T.25.8 Shank OD, unmodified har aibggrzﬂgﬁ“&tmdﬁéft*"
Bolk Through A Tab
Fastener shear strength 0.577*UTS*A (N): 0 0.00% REJE
mm N/A
mm N/A
. 0 (0.00% N/A
Eyebolt or bolt to chassis:| .EHNE
mm N/A f
mm MN/A
mm N/A Eyebolt Or Bolt Through Tube
mm N/A 1 UY—hRL
At least 2x 6mm critical fasteners, Welded Inserts, and external Positive Locking required. Y| BT/ INERTD
Wrapping shoulder harness belts around the SH bar is strongly preferred.
BLANK Y 0 1V 8 .
Shoulder Harness Attachment: OK O /.:‘)’ —
T.24.3.a Harness Test Load: 15000 N [ | g
T.25.8 Shank OD, unmodified harness, no thread shear: mm BLANK = =
Bolt rated UTS: Pa BLANK
Fastener shear strength 0.577*UTS*A (N): 0 0.00% REJECT - Nl
mm N/A M-S0 ORISR, SO0, ROMLED o o
mm N/A
0 0.00% N/A oo T ] {
Evebolt or bolt to chassis| B B Bl I Bl ol ™ i B
mm N/A W s |3 | w5 | ] 48] as|as] 28l 3] a8,
L | i L |
mm N7A ©Tab thickness @ Minimumn distance to edge T ET BT T B ET R
mm N7A \ / \nnut sle o7 | jasiw e
mm N,‘"A . | = . . . ~ . o o 4 ?
0 0.00% N/A

Not only the structure selection but also the dimensions and structure are illustrated
BEERITIT TR BDMIFTTE BDMIFEEZRRTRI L




Main Hoop(MH), Shoulder Harness Bar(SH) /SERD

FL.8.1 Ma HWD[MH'I'
F32.1.g bEsampkes Zhmm =2 bmm ound Size A, Found

Forward Vertical Reward

F3i41la Woall thickness: 2 T
Cruber Diamazier (00} 25 i
Wall thick 20 T
Cruber Diamaier (00 250 T
1 s s oot ara [ pYE] 2
Tube second mamentafinertia (I 113 mim&

Be careful not to forget to select the
MH tilt direction.

FA4.5  Shoulder Harnoss Bar (SHE
llllll
F321k Esample 2hmm x2 smm ound

F3idla Wall thickness: 2 \ N
Outer Diameter (00} 25 E ~ 7'j_|"j R% a_ E I
Wall thickness: rdi] M Hd){t,\l%‘l' D d)lz \? [u\nb (/ \d) /
Duter Diameiar [O07: 2540
Tube crmss sectional ara (Al 173 ﬁa—& —_
fube zecond momentofineria (i 11320 ,%\ C C
Showlder Harness Bar does not reguire braces.

Fi52 b Bmce angle 1o plane o T SH side view == 30 degmes M

F52.3 The plane of abent tube is defined by the s iraight axes on sither side of the bend.

S howlder Harness Bar does not reguire braces.
F45.1 Shou ldcfl-larnc-ss Braces Minim Tube Uised NA [ \
FJ.&:L| E : 2hy 1 r 4 Sz O Found HSa M
Pt S e e T PR A How to measure the dimensions of the Main Hoop End
Cuter Diameier (00 2 [ |mm M
all thi 12 T, A
uter Diame k 2540 T, HSa
Tube cmss sectional ama (A 91 mmE M A
Tube second momentatinertia (ki G635 T d HSa

Measure the inside of the left and
right tubes, not the center distance

N R R e W ‘ between the left and right tubes.
— W | ZADTUBERLMIER T3/ < A
el epteel vty < /' AOTUBEOHAIERIS = &

FS583a Main Hoop direction abowe UpperStS, in side view] Verbcal |
n Hoaop angle frm v ertica n:\-a-au:\-r- 1%, 1.'-\.‘|-C"--C"ﬂ. w161 deg o HLA N
FLaz Main Hoop Braces may run forsard or rearesard

Minimaim tube oo nberline radius: ~ s
Druder Diameeter (105 ~ -
MAinimum mdiussd iameter ratia, =32 L e )

Show the structure of MH and SH using isometric drawings, side views, etc.
7YV AKPDAERFZED T, MHPPSHOBEE T EZRT C &, :




Main Hoop Braces (MHB), Main Hoop Brace Supports (MHBS) Vioc,

Main Hoop Braces may run forward or rearward.
R| A
D

F59.2 Main Hoop brace direction:| Rearward
F.5.9.5 Angle between MH and MHB >=30 degrees: degrees [GIN

[How to measure from MH top to MHB node )

BLANK
F.5.9.4 Top of MH of MHB tube, 160mm vertical limit] ~ |mm BLANK
F.5.9.1 Main Hoop Brace (MHB) Minimum  Tube Used +
F.3.2.1.h Example: 25.4mm x 1.6mm round SizeB | Round
F.3.4.1b Wall thickness: 1.2 mm BLANK
Outer Diameter (OD); 25 mm BLANK
Wall thickness: 1.2 mm BLANK
Outer Diameter (OD);:  25.0 mm BLANK
Tube cross sectional area (A): 114 mm”"2 BLANK
Tube second moment of inertia (I): 8509 mm*4 BLANK Measure from the tOp Of the tUbe' not

the center. ‘
TubeF L TEFRL, F1—TDJES

F.6.6 Main Hoop Brace Support (MHBS) ~ Minimum  Tube Used

F.3.2.1.i Example: 25.4mm x 1.2mm round SizeC | Round j:)\ 5 E"“;E\lj 3_ 5 . Cl:_
F34.1c Wall thickness: 1.2 mm BLANK j
Outer Diameter (OD): 25 mm BLANK
Wall thickness: 1.2 mm BLANK
Outer Diameter (OD):  25.0 mm BLANK
Tube cross sectional area (A): 91 mm”"?2 BLANK
Tube second moment of inertia (I): 6695 mm”4 BLANK

Pay attention to the measurement points
BIERA > NMTEFRT DL




Main Hoop Braces (MHB), Main Hoop Brace Supports (MHBS) Vioc,

Since 2026, The following rules have been added for MHB.

"Open end state of the lower end connection (weld, etc.) is not allowed."

However, due to the transition period in 2026, it will be allowed even if it is not implemented.
This will be required from 2027.

2026FE KD, MHBICDWC FimESES (B4 %F) DOpen endfARE(IABIDIL—)LH
Efl=n/e ( F6.6.3_MitterCut %) , 22U, 2026F(FBATHAR (C DERMIGTE
8] &9 D, 2027FKDMEALIRDDT, EFERENEKT,

COPE = AROUND THE OUTSIDE ROUND SURFACE
MITER = ANGLED END TO END

MITER AND
WELD FIRST

WELD IN UPPER MHBS AFTER =




Helmet & Head Restraint Clearance /SERD

BLANK

F.5.6.3.a Helmet >=50mm (2in) below Roll Hoop plane:| ~ |mm o BLANK
= A\

F.5.6.3.bc Main Hoop Braces protecting Helmet:| Rearward

F.5.6.3.bc Helmet >=50mm (2in) below MH to bottom of MHB: mm @ BLA

T.2.8.3 Head Restraint »=0 from rollover envelope:
F.5.10 Head Restraint Protection Hoop Used? LAN
F.3.2.1.h Example: 25.4mm x 1.6mm round Size B M/ A
F.3.4.1.b Wall thickness: 1.2 mm M/A
Sguare side: 25 mm M/A
Wall thickness: 12 mm M/ A

Sguare side:  28.0 mm M/A . . .

Tube cross sectional area (A): 114 mm'2 N/A All measurement points should be shown in a diagram.

Tube second moment of inertia (1): 8509 mm”4 M/A

AERNINCRADKISICHRRTRI L

Please note that the measurement points on the helmet and headrest will vary depending on
the structure.

BEICEKDTNILAY hEAY RLUX MOAIEBEFIDZENDD DO TEFEIT DL



Fuel System (IC) etc. /SERD

Strongly preferred: Locating the fuel fill tube on the opposite side of the exhaust.
F.9.1.2 Every part of the fuel system must be above the bottom tubes of the chassis.

= A b K
DLAMNM

Make sure all items are set to "EQ".
£ COIEBAN [EQ] L/RDBLDICEBATDIE

- Select EQ for all items. There is no need to select items marked "N/A" for EV.
- It is assumed that the design of fuel tanks and high-pressure gas cylinders is not complete at the time of
creating the SES, so these questionnaire items are not subject to review in the SES.

- INRNTCDIERICH U T, EQERDKLD(TEIRT D&, EVT'N/A"DIEEITERAE,
- SESYERRFR C IR S > JVEEH RS U A DG ERTE T EBEL. CNSORMEZIEAR(L,. SESTIIEEWSRM
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Rear Wing Mount /S

F.5.11 Approaches to wing detachment.

F.5.11 Rear Wing chassis mounting locations: ~ (I B STRONGLY PREFERRED
Number of fasteners per chassis mount folno rear wing. N/A A Single fastener at each node, rotationally free.
F.5.11.2.b Wing Mount Braces Wing not mounted to MHB or MH. N/A No fallure force required.
F3.2.1.0 Example:25.4mm x 1.2mm round ) N/A Mounts rearward of the MHB assembly are completely unrestricted
B Wing mounted to MHB nodes. (
F34.1.c Wall thickness: N/A
Square side: Mounted on MHB with Brace. N/A B NOT RECOMMENEDED - ILLEGAL IN AUSTRALIA
Wall thickness: 1.2 mm N/A I\-"I“c):ants in the middle of the MdHB or MfH :equiri a braceI b:t\nlveen;hetwo.b et
. A i il si MHBE i 3
Square s|de: 25-0 mm N/A stenersor mounts on a side must tail simu anegusly bel ow the uckling rce.
Tube cross sectionalarea (A): 91 mm#"2 N/A o c NOT RECOMMENEDED - GUSSET MAY BE REQUIRED
Tube second moment of inertia (I): 6695 mm#4 N/A (@) c Multiple fasteners within 1x outer diameter of the node.
F5.11.2.b Calculation of buckling strength of MHB tube. N/A O All but one fastener must fail simultaneously below the MHB buckling force.
F.3.4.2 Yield Strength (Sy): 3.05E+08 Pa N/A
Main Hoop Brace Outer Diameter (OD): 254 mm N/A D NOT RECOMMENEDED - ILLEGAL IN AUSTRALIA
Main Hoop Brace second moment of inertia (1): 8509 mm~4 N/A ::::l[f:qu;t:::z::: ::: :‘nl-cljBl;a'lHB st rearmost fastener
Main Hoop Brace Length (Main Hoop to MHBS) (L): mm N/A All fasteners not located at the MH-MHB node must fail simultaneously below the MHB buckling
Braced Wing Mount distance to closest MHB end (a): mm N/A \
ax Bending Load (Sy a*(L-a H N N/A
Rear Wing Mourt Lt A A is strongly recommended, but if any other structure is
N N/A
/A used, proof that the fastener will break before the MHB
0.00 N/A b kl . . d
Please enter the dimensions shown in the red g .

AEBHEBLETH . ZOMORBIEE AT BIEAEMHBA
BEIE S BB1(C T 7 RF— Dl 3 = DR ERUET .

box.
IMEAR(FHERDTEZSEATDICE

The position of the Rear Wing Mounting must be clearly indicated with a diagram as shown in the
reference diagram.

SEZXDOIDICNIT> bOMEZREICK TR &




Bent Tube

Top View

F.5.2.3 - Bent tubes need to be considered in 3 dimensions.

The plane of a bent tube is defined by the straight axes on either side of the bend.

Braces must be within 30 degrees of the plane of a bent tube.

Only front-view bends of the Roll Hoops are exempt from bracing.

Only braces for top-view bends of the Upper SIS are exempt from the 30 degree requirement.

— ~—

Most required tubes carry axial load in a front or rear impact.
In a bend, the load has to change direction.

Abrace is needed for stiffness and strength.
The closer to the plane, the more efflectlve the brace. ”

/ BRACE Note: braces within 30° of one of the tube axes

- : BEND PLANE
(e /./ /\ 30° max from PLANE automatically meet this requirement.

PIANE (- ) REPLACE THIS EXAMPLE WITH YOUR OWN CAD.

BEND Only braces > 20 degrees out of plane need to be dimensioned.

—

m = R
63 - i EE @ & - B/

() Tm

l!i.%ll?@FR_Une

A 12.25deg A
$5&¢: 12.19mm
F M X 12.19mm
72 Y. 0.00mm
T M3 Z: 0.16mm

774)V:Frame Rearbulckhaed 1 30 (LAPTOP-
8RSKLSUO MBS - 2018-04-27) SLDPRT &
£5-Frame Rearbulckhaed 1 30 (LAPTOP-
8REKLSUO MERS I — 2018-04-27) SLDPRT
774)-Frame Rearbulckhaed 1 30 (LAPTOP-
8REKLSUO MERES I - 2018-04-27) 20747 7 74
;LRYW/JJUD v

¢

Illustrated example / X =4

When using bent pipes, support pipes are required. The relative positions of the bent pipes and support
pipes must be illustrated as shown in the Illustrated example so that the angle between the surface of the

bent pipe and the support pipe is 30 degrees or less.

BaF) A T ZERT DEEE. BIR— N A THRE, T/ A THRTEESR— N A TOAEENI0EUT TH
DT BERDOL S (CHIT /AT EBR— N TDMUERFRZRRT D &,




Impactor Check /S

GR.1.4 - Good Engineering Practice
BoRY)., EF254mmO4 72 5—-BRAAB LTV

. § ; Top of Upper SIS Line
No openings in the region below upper SIS height between the iSBUIRNEaE- T TTTILI=TY or Between any tubes Used
for Fuel, HV, or component protection may allow a 254mm (10in) diameter impactor to pass through.

The impactor will be held vertically and seek to intrude into the frame horizontally between the ground and the maximum
upper SI5 height per rule F.6.4.4,

Q
3
The topof the mpactor wil ot be rise v the KM UPBEFSIS HERCBEFIWIEFGAA. 3
-~

Any non-structural tubes per F.3.3 will be ignored.

As shown in the reference diagram, the frame opening must not exceed 254 mm (10 inches).

SERDKID(CT L —LDHAON254mm(10inch)ZB X 1AW EZRIRT D&




SES Guidance
(Structural Equivalency Spreadsheet)
(FHMESETES)

F.3.4.3 Welded Inserts
F.5.12 Bolted members

ASSEMBLED TUBE + HOLE
\," ",‘

10/

FULL CROSS-SECTION INSERT




Welded Insert SSGas >

Note: Young's Modulus is given in MPa, not Gpa. . .
_ ] Tube with Hole cross section
Firam - Tuhe Win o 78513\ T

Tube
Material:  Steel

Original luhu:| olZe A
F.3.4.1 Wall thickness: 2
Quter Diameter; Yai) BLANK : ; .
Tube cross sectional area (A_1): LT3E+02 - " Tube with Hole second moment of inertia el iR
Tube second moment of inertia (I_1): 1.13E+04 - g o C ¥ N = ~ PRINCIPAL MOMENT,
TN F) A THRE2RE—A> b
F3.43 Tube with Hole cross sectional area (A_3) DLANK ﬁﬁ A HOLE IS PERPENDICULAR

Tube with Hole second moment of inertia (|_3)
Insert/Collar cross sectional area (A_2)
Insert/Collar second moment of inertia {|_2):

F342 F353 Young's Modulus (E): 2.00E+11 200E+11 ¥ Insert/Collar Cross S?ECUOn Area
~ © N
Unwelded Yield Strength (Sy): 3.05€+08 3.05E+08 Pa 1 > Y — N\ THrmEiE
Unwelded Ultimate Strength (Su): 3.65E+08 3.65E+08 Pa
Welded Yield Strength (Sy):  N/A  LB0E+08 Pa

Welded Ultimate Strength (Su):  N/A  3.00E+08 Pa
Buckling Modulus E_1*_1<=E_2*|_2 + E_1*.3:

Yield Sy 1*A_1<=Sy 2*"A_2 +Sy_1*A_ 3
Ultimate Su_1%A_1<=S5u_2*A 2 +5Su_1%A_3:
Bending 1*Su_1%_1/r <= 4*{Su_2*_2+5u_1*_3)/r:

Deflection Bending 1/(48*El): BLANK
Energy 0.5*Bending™2/(48*El): BLANK

Note : Drilled tubes and insert
pipes have different strengths that
are applied in the calculation.

Insert/Collar second moment of inertia

BTN\ ATEA2T— KT
(&, STECERSNDBENENDDD
CTER

25— NS THE2IRE—A> b

Enter the total moment of inertia of the drilling tube and the insert tube, and the smaller value
in either the X or Y direction.

TRIBIFENIZ) A T A > — ROESOWE IRE— X > M DXE EYHENT NN MESE
STATBILE, d:



Welded Insert SSGas >

Since 2026, the details of how to show equivalence in welded tubing have been made into a rule (F 3.4. 3).

a. The equivalence of welded tubing and stiffeners shall be shown relative to the original non-welded tubing
of the SES.

b. The welded insert should have a larger wall thickness than the original non-welded tube.

c. Weld inserts must have an outer diameter smaller than the original non-welded tube diameter or square
side.

ZOZGEJ:D welded tubing(CDWTCTEHMEDR LA DML —IULbEnz (F3.4.3) .
BESNEF 1 —TJ S ORF (L. SESDOTTDIEFEF 1 — T (T8 U TRENIRITNUIIRSIRLN,
BIEA Y — NI, mDIEBREF 1T KDEXRERAEZFERITINEN DD,
Vé‘hsz H— NI TDIEBEF 1 - DBEREFLFEASFEOAEID ENESVINREFERITINENDD.




Bolted Members SSGas >

Figure — Double Lug Joint Figure — Double Lug Joint

?—4

Figure — Sleeved Butt Joint

Capping Plate
»

3163 min

Figure — Sleeved Butt Joint

o | mn

Arh
VIV
i
l IG mm (1/4 in)

When connecting the Main Hoop Brace with a bolt, follow the legend above to prove that the rigidity is
equal to or greater than that of a single tube.

Main Hoop Brace %z Bolt #&z#t 9 %5, LECDMHITHEL).
—ARD)\ AT ERFEULDRIEMMRIENTND C EZIAT R &, w




Finally / &4%I(C /SED

[2026 _RuleChangesAndLocalRules_Partl & 2] , which summarizes the rule changes in 2026,
is uploaded, so please refer to it when creating SES.

2026 D)L —IL—BELA%ZEF LTz [2026_RuleChangesAndLocalRules_Partl & 2] &#7wv7O— R
LTWLWBDT. SESTERIFICESE(ICLTLSIZE0N,
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