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HATCI Road Test Capability
California Proving Grounds (CPG)

= Site : 4,368 acres, approximately 11 square miles, over 40 miles of road and test tracks
= Construction Started: 2003 Opened : 2005
= Primary functions: Vehicle development, safety confirmation, quality & durability testing
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VD : == : Durability

Coast down

Material Weathering Facility
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Other Places We Test VVehicle Performance

Vehicle Performance Development based on various environment
: Suspension /Braking/ NVH / Audio system / HVAC w
Heater, A/C development™ = ===

.
5

NVH test
Brake performance test

Suspension Tuning & Tire test

—— e ——— ——— =

@ Summer @ Winter @ High Altitude

Death Valley, Indio desert Minnesota

Engine Startability,
Climbing Performance,
Braking

Drivability Engine, Braking, Heating

Test Items HVAC & Driveability

HYUNDAI

The publication or distribution of this report or the information contained herein must not be disclosed without the written approval of the author.
P Jhis f gprovelo] MOTOR GROUFP




A Little History of Road Profiling

1964:

e FElson Spangler and Bill Kelly of Genera
Motors invent the first internal profiler.

ANALOG |
COMPUTATION

URE 12 - GMR ROAD PROFILOMETER
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More History

Soon After:

State DOT’s begin using profilers based on
the Spangler/Elson design.

MlChlgan DOT and TeXaS DOT ( DepartmentofTransportato

are among first to »
utilize the design. &  TEXAS DEPARTMENT OF TRANSPORTATION

FHWA beglnS DU.Shng @U'S_Depmmemo”,onspmmbn

more usage. Federal Highway Administration
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More History

Eventually:
e Dave Huft builds the “South Dakota

Profiler 5
South Dakota hosts the

flrSt RPUG meetlng ln 1986 Department of Transportation
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Improvements.....

International

Roughness Index UMTRI

TRANSPORTATION
Wheel Load RESEARCH INSTITUTE

Aren of The Co

Definition:

A statistic used to
estimate the
amount of
roughness in a
measured
longitudinal profile

Approximate Line
Wheel-Load Drisr

Suspanalan Reapanis
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Where We Are Today

U.S. Department of Transportiation
Federal Highway Administration
Now:

e FHWA produces the Highway
Performance Monitoring System
(HPMS)

Hyundai—Kia America Technical

Center, Inc. (HATCI) has

contracted with the UMTRI to

determine the “average road

surface” in the United States using
HPMS.

UMTRI
i () HYUNDAI-KIA

RESEARCH INSTITUTE AMERICA TECHNICAL CENTER, INC.
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Initial Findings (Region V)

Percent VMT by HPMS (2011) Surface Type

45.35%

12.46%

3 JPCP — Jointed Plain Concrete Pavement

4 JRCP — Jointed Reinforced Concrete Pavement

6 Asphalt-Concrete (AC) Overlay over Existing AC Pavement
7 AC Overlay over Existing Jointed Concrete Pavement

88.67% of Miles Driven
are over 4 of 11 Surface
Types

Asphalt

Mat/Tack Coat

Distressed
Concrete

Gravel Base

Subgrade
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Initial Findings (Region V vs. Michigan)

Percent Vehicle Miles Traveled vs. IRl Ranges
Region V and Michigan HPMS 2011 Roads UMTRI
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201 - 250 - Region V

IRl Ranges (Non-Zero Values) 301 - 350
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How Is This Important To The Auto Industry?

Knowing more about road surfaces can
dramatically assist vehicle designers

NVH (Noise, Vibration, Handling)

Knowing the frequency of operation on
road “types” can influence design

New technologies will depend on road
design and infrastructure

The auto and road industries are converging
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Major Current Challenges

Road surfaces affect many auto issues

e Ride, handling, and vehicle safety
effects are well known

» Rain and snow performance
» Vibration

» Braking

» General noise effects

But other effects are critical as well
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Major Current Challenges

Road surface has a dramatic effect on
fuel economy.

» Surface composition, structure, wear,
expansion joints, tining, etc.

Voice recognition 1S a major new
technological development

» Roadway noise interferes with voice
recognition

» Audio operations are degraded
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Major Future Challenges

e [Lane departure warning relies on roadway
marking and/or embedded infrastructure

e Vehicle to Vehicle communication (V2V)

> Will allow vehicle monitoring for
intersection crash avoidance and traffic
control, but needs infrastructure

e On-road charging for electric vehicles
» WIill require embedded infrastructure
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What Can We Do?

ENHANCING
CONVERGENC.

The more we work together now,
the quicker that new technologies
can be introduced to improve the
driving experience, vehicle safety,
and the etfficiency of the
transportation system as a whole
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