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Agenda:

 ADAS

* Body Mounting

* Navigating an IVD

* Lighting requirements
* Questions?
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Advanced Driver Assistance Systems

ADAS paper on
NTEA.com

Requirements for
ADAS functions not
currently in effect

FMVSS 127 — Light
vehicle AEB, goes
into effect 9-1-29

FMVSS 128 — Heavy
vehicle AEB,
rulemaking in-
progress

Final-stage/altered
vehicles get an extra
year

(ADAS)

Work Truck
ADAS Technologies
Surround View
Cross Traffic
Alert
Traffic Sign
Recognition
Adaptive Emergency Braking

Pedestrian Detection

Cruise Control
Collision Avoidance

Lane Departure

Warning Blind Spot

Detection

Surround View

@
Blind Spot
Detection ]
Park
Assist
Parking
Assistance /
Surround View
Rear
Collision
Warning

Short/Medium-
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‘A SAE J3016™ LEVELS OF DRIVING AUTOMATION”'

INTERNATIONAL:

* Levels trending
toward more o e Mokl |
automation/less ki '
driver involvement e
* Sensory “data , }
fusion” interrelating
ADAS functions o | s | ot operste useall e

Yclll I'IllISt Lc-nslantl‘.r SI.II}EWISE these support features When the feature

What do these

and using multiple foauresdot
inputs to improve

quality of data for
automated canpe
decision-making
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Advanced Driver Assistance Systems

(ADAS)

« Sensory devices calibrated
In specific
locations/orientations to
ensure proper function

 Calibration
methods/targets/equipment
not standardized —
OEM/tech supplier

* Result - extremely
sensitive to being
moved/reoriented

S —
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Advanced Driver Assistance Systems

Challenges:
 Conflicts with upfits

» Operational:
off/partially off-
highway

« Maintenance/repair:
recalibration for
routine maintenance




Advanced Driver Assistance Systems

« Refer to OEM
bulletins/layout
books, etc.

» Keep equipment
out of

camera/sensor
FOV

» Use factory box-
delete option for
pickups

(ADAS)

MY2022+ Sprinter - Installation of 360 Degree Camera(JB1)
Cluster A driver side nominal camera position

Measured from the reference point of center of rear wheels and ground level, the defined nominal Driver Side camera position is listed below as:

= 1655mm/65.16in from the wheel center of the rear axle(Z-Coordinate)

= 458mm/18.03in inward direction, towards cab-chassis(Y-Coordinate)

Ground Level

. BLIS CHECK AFTER RETROFIT
1. BLIS System Interface Check:
a. Perform an ignition cycle. The BLIS LEDs in the exterior mirrors (or in A-Pillar in case vehicle has been
ordered without mirrors/doors) shall perform a 3 seconds prove-out
b. Switch BLIS ON and OFF via Center Stack display or Instrument Cluster menu. The BLIS LEDs shall
confirm each user action with a twice flash
c. No faulty message shall appear on Center Stack display or Instrument Cluster.

2. BLIS Performance Check:

(Short PASS / FAIL real world road evaluation after System Interface Check has been performed)
a. Start the vehicle. Drive above 10kph (The BLIS feature

does not operate in park/P or reverse/R)
b. Verify that the BLIS LEDs are being switched ON while - @
a different vehicle is in the Blind Spot Zone.

Note: system is intended to alert only on vehicles. Itis @
not designed to detect parked vehicles, pedestrians,

animals, or other infrastructures. e
¢. Repeat verification for the following use cases: ﬁ l
i.  Other vehicles overtaking the retrofitted vehicle
ii. Retrofitted vehicle overtakes another vehicle NOTE: THIS INFORMATION HAS BEEN EXTRACTED

FROM USERS MANUAL

Radar Location Tolerances

The tolerances of the radar position are shown in the
table below ‘as calibrated’. ‘As calibrated’ positions
are available in the Calibration Tables for the
respective vehicle sections.

For Cutaway, refer to section 4.24.5 Chassis Cab/
Cutaway Calibration Table

X

L.,

©

®

F40343
Item Measurement
A 62.86 mm
B 9520 mm
C 3238 mm
Plane Radar Locatlon Tolerance
X +/- 50 mm
Y +/-25mm
z +/- 200 mm

NTEA COMMERCIAL VEHICLE
UPFITTING SUMMIT




Cargo vans and work pickups struggle in
"Ilfm IIHS crash avoidance tests

October 8, 2026

nsurance Institute for Highway Safety

Pedestrian crash prevention
“Several vehicles, including the acceptable-rated F-350 and Ram 3500, had a harder time detecting and avoiding the

child in daylight conditions than avoiding the adult at night. The problem may be related to the shorter height of the
child dummy and the tall front ends of the vehicles. That's because the sensors used for detection are positioned near
the rearview mirror. In some instances, the child dummy was detected at a distance but then “disappeared” as the

vehicle got closer.”

Windshield camera

Camera field of view

/ Hood-limited lower sightline

https://www.iihs.org/news/detail/cargo-vans-and-work-pickups-struggle-in-iihs-crash-avoidance-tests
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Body Mounting

Common question:

What are the federal body
mounting requirements?



Subpart J—Frames, Cab and Body Components, Wheels, Steering, and Suspension Systems

Source: , Dec. 7, 1988, unless otherwise noted.

§ 393.201 Frames.
(a) The frame or chassis of each commercial motor vehicle shall not be cracked, loose, sagging or broken.
(b) Bolts or brackets securing the cab or the body of the vehicle to the frame must not be loose, broken, or missing.
(c) The frame rail flanges between the axles shall not be bent, cut or notched, except as specified by the
manufacturer.
(d) Parts and accessories shall not be welded to the frame or chassis of a commercial motor vehicle except in
accordance with the vehicle manufacturer's recommendations. Any welded repair of the frame must also be in
accordance with the vehicle manufacturer's recommendations.
(e) No holes shall be drilled in the top or bottom rail flanges, except as specified by the manufacturer.

§ 393.203 Cab and body components.
(a) The cab compartment doors or door parts used as an entrance or exits shall not be missing or broken. Doors
shall not sag so that they cannot be properly opened or closed. No door shall be wired shut or otherwise secured in
the closed position so that it cannot be readily opened. Exception: When the vehicle is loaded with pipe or bar stock
that blocks the door and the cab has a roof exit.
(b) Bolts or brackets securing the cab or the body of the vehicle to the frame shall not be loose, broken, or missing.
(c) The hood must be securely fastened.
(d) All seats must be securely mounted.
(e) The front bumper must not be missing, loosely attached, or protruding beyond the confines of the vehicle so as to
create a hazard.


https://www.federalregister.gov/citation/53-FR-49402

Subpart J—Frames, Cab and Body Components, Wheels, Steering, and Suspension Systems

Source: , Dec. 7, 1988, unless otherwise noted.

§ 393.201 Frames.
(a) The frame or chassis of each commercial motor vehicle shall not be cracked, loose, sagging or broken.
(b) Bolts or brackets securing the cab or the body of the vehicle to the frame must not be loose, broken, or missing.
(c) The frame rail flanges between the axles shall not be bent, cut or notched, except as specified by the
manufacturer.
(d) Parts and accessories shall not be welded to the frame or chassis of a commercial motor vehicle except in
accordance with the vehicle manufacturer's recommendations. Any welded repair of the frame must also be in
accordance with the vehicle manufacturer's recommendations.
(e) No holes shall be drilled in the top or bottom rail flanges, except as specified by the manufacturer.

§ 393.203 Cab and body components.
(a) The cab compartment doors or door parts used as an entrance or exits shall not be missing or broken. Doors
shall not sag so that they cannot be properly opened or closed. No door shall be wired shut or otherwise secured in
the closed position so that it cannot be readily opened. Exception: When the vehicle is loaded with pipe or bar stock
that blocks the door and the cab has a roof exit.
(b) Bolts or brackets securing the cab or the body of the vehicle to the frame shall not be loose, broken, or missing.
(c) The hood must be securely fastened.
(d) All seats must be securely mounted.
(e) The front bumper must not be missing, loosely attached, or protruding beyond the confines of the vehicle so as to
create a hazard.


https://www.federalregister.gov/citation/53-FR-49402
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Typical Body Mounting Methods

Found in Body Builder Books

SUB-FRAME BRACKET Mi6 x 2
MEMBER i _
>L_U._ﬂ
ﬁf’\
CUSHIONING ' ||\ ANTI-CRUSH
USHIONIN
AT SPACER (WOOD)
MATERIAL ﬁ —T ROUNDED
SHIM
BRACKET
CHASSIS FRAME
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U-bolts as supplement
to shear plates

Body Mounting

BODY BUILDERS LAYOUT BOOK
-- SUPER DUTY --

SECOND UNIT BODY (SUB) MOUNTING GUIDELINES (CONT)

ATTACHMENT ARRANGEMENT fvasd SUB sttach ) ATTACHMENT ARRANGEMENT  Avoid SUB attachments in
o WITH LONGITUDIMAL SUB esd SUE attachments in eackofces WITH CROSS-SILL SUB FRAME this critical zone to
HALK OF CAB thiz critical zone ta .
FRAME . RAILS prowide clearance to
provide clearance to

FROKT SHEAR
FLATE

) ELE GROSS-SILL

spring U-bolts. FRANE FouLs

FUEL FILLER
ELEARBMEE

FREME BiEACER \"\-

REAR BLIMIMER

SRALER
HUE BRACKET & SHEAR FRenE

LONGITUDINAL  PLATE FROMT SHEAR \
- ; FHANE PLATE -

sprirg W-balts.

BUE CROSS-2LL
FRAKE RALE

VIEW T,

' oswe

| REAR BLILMER
) LO WG ITIO AL BRACEET & SHESR
FRAME FLATE

LEFT FRONT SHEAR PLATE
[JH LML TULDIMAL FRANE )
FIGHT SHEAH FLATE 12 MIERDH INALE

L LR TUD AL, PR X — PR SHEAN FLATE

¢ AR EE HELE SFEEL

BRACER — 1 o B DI
BEL TR REARSENE

A e I
BEE KOTON FOM WCHEE KT

CRAWING DEFICTE SUB LONGITUDIANL FRAME
WITH OME BOLT AND %" WELD BEAD AROUND THE
PERIMETER OF BHEAR PLATE.

F THE 3HEAR PLATE B3 HOT WELDED ON THE 2u8
LOMGITUDIAML FRAME, TWW'3 BOLTE WOULDBE
MECEZZARY TO ATTACH THE 8HEAR FLATE TO THE
LONGITUCINAL FRAME

VIEW B
LEFT FESRH BRACKET
[BLIS LOME TUDIRAL FRAME)
FIGHT REAR BRACKET 5 MIRRIGH I GE

BRI SRESTTUEAL FTLAME

VIEW C
LEFT FRONT SHEAR PLATE
ISLE CROEE BILL FRARE}
RIGHT SHEAR PLATE 15 MIRR DR IMAGE
RIan ORNCEDT & &
T e e 8TER S GRS FRAME R

Al FRONT BHLAR PLAFL

- HEBPEE
ETTACHMENT

i i DAL
O F P T Tl D 4 ST
AFF MITRA FOR WORE PO

DRAWING DEFICTS 8U8 LONGITUDLANL FRAME
WITH ONE BOLT AND " WELD BEAD AROUND THE
FERIMETER OF BRACKET.

IF THE REAR BRACKET AND 3UB FRAME ARE NOT
WELDED, TWO BOLTS WILL BE NECEEEARY TO
ATTACH REAR BRACHKET TO SUBFRAME. THREE
EDLTSNUTSWWASHERS ARE NEEDED TO ATTACH
THE REAR BRACEET TG OB FRAME.

& 7 wmoaree: e

VIEW D
LEFT REAR ERECKET
SLE CROES SILL FRAME)
RISHT REAR BRECKET 15 MIRROR IMALE
;BB CROSS-SLL TRAME RALS

B B i, —
B, o LAk | M
AN NS TES FON RO D

FIGURE A -TECHMIQLUE #1
SHEAR PLATES W/LOHNGITUDINAL FRAME

FIGURE B -TECHMICQUE #2
SHEAR PLATES WICROS5-FRAME




Body Mounting

Subtranm

Flubd line

Charssis frama

1.6 in. of more_

Flaxible portion

BODY BUILDERS LAYOUT BOOK

-- SUPER DUTY --
SECOND UNIT BODY (SUB) MOUNTING GUIDELINES (CONT)

z

U-BOLT ASSEMBLY
TAPERED SPACER K/_ VOCATIONAL BODY SILL
TAPERED 5PACER

P 4
M 7
L L L L | e LB e M e e i T L I
S S B I B 0 B B S B S T O [ Do el o o 1 B B 12" arcomweknm
BECOMMERDED -
gl I ).
H ~ -
I - .
1 I \_ z : I
FRAME SPACER

FRAME SIDEMEMBER

WOCATIOMAL
BODY SILL

U s =
w
X
m
=

TYPICAL INSTALLATION OF SUB WITH LONGITUDINAL RAIL 'S ECTIO N Z - Z
(VIEW SHOWING INBOARD SIDE RAIL)

‘Where Wrap-around body attachments (such 35 U-Buits) are used, the rame side MemDErs MUsS? Nave flange renforcement BpaCens b avoid fangs damage when full tormue
Is apglied io ihe aitazhing botis. Spacers are recommended and must be cut oul to clear brake-Ines, fus! lines, wiing, efc. If metal spacers are used, no welging to the frame
ide MEmBers |5 pemitied. Tapered spacers between e vocational-bomy 511 and e frame side MEeMDEs NaNGEs & FECOMMENDel. RECOMMENded tEper ks i-inch a1 the
frantend, diminishing to the conact 4 10 & INGNes rearwand. (See SKech for typical Inssallations)

FIGURE C - CHASSIS CAB SUB-MOUNTING SPACER

2027 Isuzu Truck Body Builder Guide

CAUTION:

U-Bolt placement is critical with new emission systems and

controls. Extra care must be taken when placing bodies on chassis
04in.ormore S0 as not to damage these components. For the installation
positions of the U-bolts, refer to “Prohibited Attachment Areas.”

Reinfarcemant block
(Reinforcement blocks should be mounted
sacurealy In installed position)

Reinforcement/Anti-crush blocks
needed inside chassis frame C-
channel

Blocks need to located to provide
clearance to fuel/brake/electrical
lines inside frame channel

Body spacer and/or body sill
tapering



Body Mounting

Frame Moments
from the Load

- EDGE SHOULD
d% BE SM}IODTH
—— e

= 1 Area of highest
% frame stress for
- straight trucks
EDGE SHOULD BE

SMOOTH AND CLEAR \
\ /.ESE THAN 30°

——— — o ———— —

CHANNEL ! I, _—
SUB-FRAME ~ , “—— " ®

WITH SILL PLATE

# \EDGE SHOULD

'\1;/' BE SMOOTH
/ Jn L = 120% - 100% H
(3) h = 70% ~ 60% H

NTEA COMMERCIAL VEHICLE
UPFITTING SUMMIT




S
Body Mounting

Specific body mounts/locations for unibody van chassis’

25mm (195 mm xSk _.9‘1' (3j_~
—

e an $ \,:‘“ W ’\,/a* AV AV
180 mm 134 mm| Tosmm 118 mm 70 mm o b i : :‘ & (s) !

7.09in| 5.28in " 1276 in [4.65 in 2.76in 0.98in |78 in A
i B 18 mm 18 mm e
i 0.71in 1 0.71 in uncng rame
] ) 23 mm
66 mm s 0.91in Sprinter cab chassis with 170" wheelbase - recommended attachment to the chassis frame/longitudinal members
~Ta60in' 18 mm 120 mm
o 0.51in 472 In

An elastic connection should be used for the first and
NéD.00-2506-00 second mounting consoles to prevent stress peaks in
the transition area between the rear of the cab and the

Sprinter Body and Equipment Guidelines (BEG) - Edition 06062025 longitudinal members (see pictures on following page).
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THE WORK TRUCK ASSOCIATION TOPICS RESOURCES, DATA & REPORTS DIRECTORIES & TOOLS EVENTS & TRAINING ABOUT

HOME

In-Person Events v

On-Demand Courses ~

Truck Equipment 101 TrUCk Frame Fundamentals
Truck Equipment 201 Online cou rse

Truck Frame Fundamentals Series

Truck Equipment (TE) Electrical

Basics
Commercial Vehicle Hydraulics SHARE ﬁ M X =
Fundamentals and Applications This online course covers everything you need to know about truck frame fundamentals for commercial
vehicles.
Truck Frame Fundamentals Online
Course T - - I d
opICS INnciude
Webinars P FREE to NTEA Members!
* Frame material
Weight Distribution Fundamentals » Loads and fatigue
Online Course » Stress concentrations

Key Industry Topic Videos Truck frame splicing and reinforce,

Live Training W

Webhinars h Member $0, Nonmember $249

NTEA is accredited by the International Accreditors for Continuing Education
and Training (IACET) and Is authorized to issue the IACET CEU.

ACCREDITED

As an IACET Accredited Provider, NTEA offers CEUs for its programs that IA:"“: Er

qualify under the ANSI/IACET Standard. NTEA Is authorized by IACET to offer
.2 CEUs for this program.

More resources

Truck Frame Fundamentals Serles
TE101
TE201
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S
Body Mounting

« Additional body and mounting considerations for 10,000 LB GVWR and below because of
multiple FMVSS standards apply that can have specific OEM requirements
* |In particular, F/MVSSS 212/219 and 301

« DOCUMENT FOR INCOMPLETE VEHICLE APPLICABLE TO 2026 MODEL YEAR
SILVERADO / SIERRA LIGHT & HEAVY DUTY FULL-SIZE TRUCKS & TAHOE SUV

CMVSS 301 and FMVSS 301 — FUEL SYSTEM INTEGRITY Refer to Vehicle Types,
GVWRs, and Applicable Statements that follow

B. The (intermediate and) final stage manufacturer conforms to the following:

1. A box, platform, or other rear structural assembly must be installed on the back of the
vehicle.

2. The rear assembly structure must provide comparable stiffness to the pickup box sold as
original equipment as part of the complete vehicle version of this product.

3. The method of rear assembly structure mounting and mount properties (material and
structural) are similar to those used to attach the pickup box sold as original equipment as
part of the complete vehicle version of this product.

4. The dimension and mass as well as other restrictions (excluding the Maximum Frontal
Area) found in MVSS 301 Table A, are not exceeded.



DOCUMENT FOR INCOMPLETE VEHICLE APPLICABLE TO 2026 MODEL YEAR
SILVERADO / SIERRA LIGHT & HEAVY DUTY FULL-SIZE TRUCKS & TAHOE SUV

CMVSS 301 and FMVSS 301 — FUEL SYSTEM INTEGRITY Refer to Vehicle Types,
GVWRs, and Applicable Statements that follow

C. This incomplete vehicle, when completed, will conform to CMVSS 301 and FMVSS 301 Fuel System
Integrity if: ......

2. The dimension and mass as well as other restrictions (excluding the Maximum Frontal Area) found in
MVSS 301 Table A, are not exceeded.

3. The final stage manufacturer completes the fuel filler neck and fuel level sender installation(s)
according to “Best Practices” or “Special Applications (if applicable)” sections found within the Body Builder
Manuals on the GM Upfitter Integration website located at www.gmupfitter.com

4. During all barrier impact tests: a. No component installed by any intermediate or final stage
manufacturer impinges or causes distortion to the fuel system with sufficient energy to puncture or
separate the fuel system. b. No vehicle modification by any intermediate or final stage manufacturer
results in any portion of the vehicle impinging upon or causing distortion to the fuel system with
sufficient energy to puncture or separate the fuel system. Care should be taken that the structural integrity of
the vehicle is restored following any modification of the structure. c. Any body installed by an intermediate
or final stage manufacturer is mounted securely to absorb loads and prevent movement relative to the
frame which could cause any fuel system component to be punctured, separated or otherwise
damaged when tested to applicable procedures of CMVSS 301 or FMVSS 301.



§ 571.301 Standard No. 301; Fuel system integrity.
S3. Application. This standard applies to passenger cars, and to multipurpose passenger vehicles, trucks and buses that have a
GVWR of 4,536 kg or less and use fuel with a boiling point above 0 °C, and to school buses that have a GVWR greater than
4,536 kg and use fuel with a boiling point above 0 °C.

S6.1 Frontal barrier crash. When the
vehicle travelling longitudinally forward
at any speed up to and including 48
km/h (~30 mph) impacts .....

S6.2 Rear moving barrier crash. When the
vehicle is impacted from the rear by a moving " .
deformable barrier 80 + 1.0 km/h (~50 mph) /|-

with a 70 percent overlap....

S6.3 Side moving barrier crash. \When
the vehicle is impacted laterally on either
side by a moving deformable barrier at 53
+ 1.0 km/h (~33 mph)...

For all 3 tests: fuel spillage shall not exceed the limits of S5.5.
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Body Mounting

& S WS -
e rrs s« . . ity

« 70 percent

: overlap of rear
A ——— impact cart to
vehicle.

Flgure &-5: Pre-Test Left 2ide View Flgure &-13: Pre-Toct Laf Rear 304 View

« Cart off-set to
the side of the
vehicle with the
fuel tank, fill
neck and lines.

Figure A-2E: Fra-Tect IDE Top View

NHTSA REPORT NUMBER: 301R-CAL-15-006



REPORT NUMBER: 301R-CAL-15-006

SAFETY COMPLIANCE TESTING FOR FMVSS 301R
FUEL SYSTEM INTEGRITY — REAR IMPACT

Ford Motor Co.

2015 Ford F-150
NHTSA NUMBER: C20150203

PREPARED BY:

CALSPAN CORPORATION
TRANSPORTATION TEST OPERATIONS
P.0O. BOX 400
BUFFALO, NEW YORK 14225

oF TRy
~ W,

4,
[s)

D
6g)—"“‘u:\ Erq A
)
6}"‘34 nont”

Ty,

STareg oF

January 9, 2016
FINAL REPORT

PREPARED FOR:

U. S. DEPARTMENT OF TRANSPORTATION
National Highway Traffic Safety Administration Enforcement
Office of Vehicle Safety Compliance
Mail Code: NVS-220
1200 New Jersey Avenue, SE
Washingten, DC 20590

Source: National Highway Traffic
Safety Administration, FMVSS 301
Compliance Test C20150203







Flgure A-8: Post-Test Lot 3ide View

Figurs 432 Poct.Tect Mid Underoody View Figurs &-34; Poct-Tect Rear Underbody Visw

Flgurs A-2¢ Poct-Tect BDE Top WView
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Body Mounting

¢ “Spit test”
after crash
to check for
fuel leakage.

« BTW —it
passed
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Body Mounting

Key takeaways:
* Proper body mounting matters!

« Always review OEM body builder body mount guidance
and IVD statements, as well as any guidance from the
body manufacturer.

* On vehicles with a GVWR of 10K Ibs. or less, body
mounting factors into F/CMVSS compliance for
crashworthiness, especially for F/CMVSS 301.



What is pass-through certification?

Pass-through certification occurs when a
manufacturer of a multi-stage vehicle
remains within the instructions provided by
the chassis manufacturer in its 1VD, to the
extent possible.

Additionallg, gass through compliance for
individual F/CMVSS may be available from
component/system suppliers.

NTEA COMMERCIAL VEHICLE
UPFITTING SUMMIT
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All Final Stage Certification starts with
the incomplete vehicle document

* The incomplete vehicle document (IVD) is one of the most
iImportant documents in the certification process for final-stage
manufacturers.

« Chassis manufacturers (incomplete manufacturers) are required
to supply an IVD (sometimes known as an incomplete vehicle
manual or IVM) with each new incomplete vehicle.

NTEA GOMMERGIAL VEHIGLE
10/14/2026 28 UPFITTING SUMMIT




Incomplete vehicle document

The IVD:

* Includes a listing of each applicable safety
standard in effect at the time of incomplete vehicle
manufacture followed by a conformity statement

* Provides information and guidelines necessary for
analysis of each safety standard

* Assists downstream manufacturers in determining
what can or cannot be done in order to maintain
conformity

NTEA GOMMERGIAL VEHIGLE
10/14/2026 29 UPFITTING SUMMIT




Incomplete vehicle document

In the U.S., IVD statements are designated as type 1,
type 2 or type 3 statements:

* Type 1 — Vehicle meets specific FMVSS requirements
as manufactured as long as it isn’t modified in a way
that affects performance

* Type 2 — Vehicle will meet specific FMVSS as long as
certain conditions are met

* Type 3 — Incomplete vehicle manufacturer cannot
determine, based on components fitted onto the
incomplete vehicle, that the vehicle will meet FMVSS
requirements, and the chassis manufacturer makes
no representation of conformity

NTEA GOMMERGIAL VEHIGLE
SOURCE: TITLE 49, UNITED STATES CODE, CHAPTER 301, § 30102 30 UPFITTING SUMMIT




Type 1 statement

104 The statement below is applicable to all incomplete
vehicle types:

This vehicle when completed, will conform to Standard
104, Windshield Wiping and Washing Systems, if no
alterations are made to the windshield, the windshield

wiping and washing system including the electrical
circuit from the windshield wiping and washing motors
to the power source, and if no obstructions are added
that restrict or otherwise redirect fluid flow from the
washer nozzles to the windshield.



Type 2 statement

108 The statements below are applicable to the Chassis
Cab:

This vehicle, when completed, will conform to Standard
108, Lamps, Reflective Devices, and Associated
Equipment, if all the required lighting equipment as
indicated in Table H on the next page (identified by the
codes R and S) is designed and installed in accordance
with the requirements of Standard 108 and the
directions contained in this compliance manual.



I
Type 3 statement

111 The statement below is applicable to all incomplete vehicle
types with a GVWR of 4536 kg [10,000 Ib.] or less:

Conformity with Standard 111, S6.2 Rear visibility, as relates to rearview image devices,
cannot be determined based upon the components supplied on this incomplete vehicle

NTEA COMMERCIAL VEHICLE
UPFITTING SUMMIT
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Combination Type 1 and 2

105 The statement below is applicable to all incomplete
vehicle types: TABLE 1
This vehicle, when completed, will conform to Standard

s o e e e Syems, | CENTER OF GRAVITY LIMITATIONS FOR COMPLETED VEHICLES

= Mo alterations, modifications, or replacements are
made to the following:

— Serjvice or parking brake system FMVSS 105 FMVSS 126 FMVSS 212219
~ ok ';f;g;”s‘em Completed Vehicle CG, Range (1)(2) Completed FMVSS 301
Chassis Vehicle CG SUB CG
— Mo loads are added to the Front End Accessory v vb
EEB’iieéFEAD’ on SRW vehicles with 73L Gas GVWR | Configuration Maximum (in) Minimum (in) Maximum (in) (1) | Maximum (in) (3)
— Wheels and tires
— Brake system indicator lamp and wirin ’ Regular Cab 176
 Brake oy rosanvi tobeing, e s not o b | o0 (385" CGy)- (143" WB) | (385" CGy)- 251" WB)| 426
obstructed by additional under hood components or less Super & Crew Cab 240
— Suspension ride height or spring rate
" awitch oporation 5 ot restricted by any ateration or Over Al (455 CGy)- (143 WB) | (455 CGy)- (321" WB) N/A N/A
added components. 10,000 Ib. ' =it ' h/ =4 : "
* No pa_rt of add-on equipment, i__e_, toolbox_es, flatbed
o e o brake. cabloe o oW 5 ooy (1) Completed Vehicle Vertical CG (CG,) as measured from the ground
brake assemblies. (2) Completed Vehicle Horizontal CG (CGy as measured from the Centerling of the Front Axle, and Wheelbase (WB) must be

S s doeumant oro ot oxcoedaged on expressed in Inches when used in the equations.

» The Vertical Center of Gravity of the completed vehicle (3) Second Unit Body (SUB) Vertical CG (CGy) as measured from the top of the Frame Rails 12-18 inches behind the cab.
(CG,) in any loading condition must fall within the
range defined by the equations in Table 1 for the
applicable chassis configuration.

It is recommended that the Vertical Center of Gravity of

the completed vehicle (CGv) not exceed 48 inches from

the ground in any loading condition. NTEA GOMMERGIAL VEHIGLE
UPFITTING SUMMIT




How certification can be affected

Maximum horizontal and vertical center of Stopping distance (F/CMVSS 105, 121 and
gravity 135), vehicle stability (F/CMVSS 126)

Frontal area Fuel economy and emissions

Weight F/ICMVSS 105, 121 and 135 — Brake systems

F/ICMVSS 108 — Lamps, reflective devices
F/CMVSS 110 — Tire selection

F/ICMVSS 126 — Electronic stability control
F/CMVSS 208 — Occupant crash
F/ICMVSS 216a — Roof crush resistance
F/ICMVSS 301 — Fuel system integrity
Other F/CMVSS

Fuel economy

Emissions



Compliance challenges with
common trends - Lighting

« Additional Equipment Location

* Visibility requirements

* Lighting masking

» Brake Actuated Pulsating Stop Lamps
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F/ICMVSS 108
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F/ICMVSS 108 Lighting Visibility

S6.1.3 Mounting location.

S6.1.3.1 Each lamp, reflective device, and item of associated equipment must be securely
mounted on a rigid part of the vehicle, other than glazing, that is not designed to be
removed except for repair, within the mounting location and height limits as specified in
Table |, and in a location where it complies with all applicable photometric requirements,
effective projected luminous lens area requirements, and visibility requirements with all
obstructions considered

S6.2 Impairment

S6.2.2 If any required lamp or reflective device is obstructed by motor vehicle equipment
(e.g., mirrors, snow plows, wrecker booms, backhoes, winches, etc.) including dealer
installed equipment, and cannot meet the applicable photometry and visibility requirements,
the vehicle must be equipped with an additional lamp or device of the same type which
meet all applicable requirements of this standard, including photometry and visibility
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I
F/ICMVSS Lighting Visibility

Table V-b - Visibility Requirements of Installed Lighting Devices - Lens Area Visibility Option

Lighting device Corner points! 2 Required visibility

Motorcycle All other

Turn signal lamp?

Stop lamp

Taillamp

Parking lamp

15° UP-20° IB

15° DOWN-20° IB

15° UP-45° RIGHT*
15° DOWN-45° RIGHT*
15° UP-45° RIGHT®
15° DOWN-45° RIGHT?
No Requirement

No Requirement

1B indicates an inboard direction (toward the vehicle's longitudinal centerline) and OB indicates an outhoard direction.

15° UP-45° OB
15° DOWN-45° OB
15° UP-45° LEFT*
15° DOWN-45° LEFT#
15° UP-45° LEFT®
15° DOWN-45° LEFTS
No Requirement

No Requirement

157 UP-45° IB

15" DOWN-45° IB

157 UP-45° IB

15" DOWN-45° 1B

15° UP-45° IB

15" DOWN-45° 1B

157 UP-45° IB

15" DOWN-45° IB

15° UP-45° OB

15° DOWN-45° OB

15° UP-45° OB

15° DOWN-45° OB

15° UP-45° 0B

15° DOWN-45° OB

15° UP-45° OB

15° DOWN-45° OB

Unobstructed minimum
effective projected
luminous lens area

of 1,250 sqg mm in any
direction throughout
the pattern defined by
the specified corner

points.

2 Where a lamp is mounted with its axis of reference less than 750 mm above the road surface, the vertical test point angles located below the horizontal plane subject to visibility requirements may be reduced to 5°

3 Where more than one lamp or optical area is lighted at the front on each side of a multipurpose passenger vehicle, truck, trailer, or bus, of 2032 mm or more overall width, only one such area need comply.

4 If a multiple lamp arrangement is used for a motorcycle stop lamp, the inboard angle for each lamp shall be 10 degrees.

5|f a multiple lamp arrangement is used for a motorcycle tail lamp, the inboard angle for each lamp shall be 45 degrees.
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F/ICMVSS Lighting Visibility — Option

ECFR CONTENT

Lighting
device

Turn signal

lamp

Stop lamp

Taillamp?

Parking lamp

2 Where a lamp is mounted with its axis of reference less than 750 mm above the road surface, the vertical test point angles located below the horizontal plane subject to visibility

Table V-c - Visibility Requirements of Installed Lighting Devices - Luminous Intensity Visibility Option

Corner points’?

Motorcycle

15° UP-20° IB

15° DOWN-20° IB

15° UP-45° RIGHT*

15° DOWN-45°
RIGHT#

15° UP-80° RIGHT?®

15° DOWN-80°
RIGHT®

No Requirement

No Requirement

1B indicates an inboard direction (toward the vehicle's longitudinal centerline) and OB indicates an outboard direction.

4 1f a multiple lamp arrangement is used for a motorcycle stop lamp, the inboard angle for each lamp shall be 10 degrees.

5 If a multiple lamp arrangement is used for a motorcycle tail lamp, the inboard angle for each lamp shall be 45 degrees.

15° UP-80° OB

15° DOWN-80° OB

15° UP-45° LEFT#

15" DOWN-45°
LEFT#

15° UP-80° LEFT?

15° DOWN-80°
HEETS

No Requirement

No Requirement

All Other

15 UP-45° IB

15° DOWN-

45° 1B

15° UP-45° IB

15° DOWN-
45° IB

15° UP-45° IB

15° DOWN-
45° 1B

15° UP-45° IB

15° DOWN-
45° 1B

15° UP-80° OB

15° DOWN-80°

OB

15° UP-45° OB

15° DOWN-45°
OB

15° UP-80° OB

15° DOWN-80°
OB

15° UP-80° OB

15° DOWN-80°
oB

Required visibility Minimum luminous intensity in any direction throughout the pattern
defined by the specified corner points.

Candela

0.3

0.3

0.05

0.05

requirements may be reduced to 5° down

3 Inboard and outboard corner points are 80° for a single taillamp installed on a motorcycle
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F/ICMVSS 108 strobe light/ warning lights
potentially masking required lamps
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F/CMVSS Lighting Requirements
and Auxiliary Equipment Issues
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F/ICMVSS Lighting Requirements and
Auxiliary Equipment Concerns
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F/CMVSS Lighting Requirements and

Auxiliary Equipment Solutions
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I
Request for brake actuated Pulsating

Stop Lamps

. IFMCSA allows the operator to petition for the allowance of pulsating stop
amps.

 NHTSA does not allow for pulsating stop lamps under FMVSS 108 only
steady burning.
* “FMCSA acknowledges the concern of NTEA that FMCSA has the

authority to grant the temporary exemption only to motor carriers and
not to commercial motor vehicle manufacturers or vehicle alterers.

« "THE PRODUCT MUST BE INSTALLED ONLY BY THE OWNER OF
THE VEHICLE.IN ACCORDANCE WITH FEDERAL LAW(49 U.S.C.
30112@)E6AND 49 U.S.C. 30122), THE PRODUCT MAY NOT BE
INSTALLEDBY ANY MANUFACTURER, DISTRIBUTOR
DEALER,RENTAL COMPANY, OR MOTOR VEHICLEREPAIR

BUSINESS.”
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Thank you!

Q’s?
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