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ImporImporImporImporImportant Intrtant Intrtant Intrtant Intrtant Introductoroductoroductoroductoroductory Notesy Notesy Notesy Notesy Notes
Proper installation of the Brakemaster 350 System is es-
sential to assure maximum performance.  Take the time to
review the installation instructions and product limitations
thoroughly before performing the necessary work.  Do not
attempt to install any crash cushion without the proper plans
and Installation Manual from the manufacturer.

If you need additional information, or have questions
about the Brakemaster 350 System, please call Energy
Absorption Systems’ Customer Service Department at
(888) 32-ENERG.

SSSSSystem Ovystem Ovystem Ovystem Ovystem Overerererervievievievieviewwwww
The Brakemaster 350 System is specially designed to
shield narrow hazards in low frequency impact areas (see
Limitations and Warnings).  For protection of narrow haz-
ards in a greater number of applications and easier refur-
bishment, the QuadGuard System remains the most ver-
satile impact attenuator available.

Counting Counting Counting Counting Counting The Number of BaThe Number of BaThe Number of BaThe Number of BaThe Number of Baysysysysys
One bay consists of one diaphragm, two fender panels,
etc.  Determine the number of bays by counting the fender
panels on one side.

HoHoHoHoHow to Determine Lefw to Determine Lefw to Determine Lefw to Determine Lefw to Determine Left/Rightt/Rightt/Rightt/Rightt/Right
To determine left from right when ordering parts, stand
in front of the unit facing the hazard.  Your left is the
unit's left and your right is the unit's right.
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General InfGeneral InfGeneral InfGeneral InfGeneral Informationormationormationormationormation
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Brakemaster® 350

Design, selection, and placement of crash cushions and
end terminals shall conform to and utilize devices described
in:

1) American Association of State Highway and Trans-
portation Officials (AASHTO) 1996 “Roadside Design
Guide.”

2) U. S. Department of Transportation/Federal Highway
Administration (FHWA) Report No. 5040.16 “Crash
Cushions, Selection Criteria, and Designs.”

The BRAKEMASTER 350 System has been fully tested
and evaluated per the recommendations of the National
Cooperative Highway Research Program (NCHRP) Re-
port 350 and has been approved by FHWA.

The BRAKEMASTER 350 System is designed to attach to
w-beam guardrail with a nominal width of 460 mm
[18 inches] and a centerline height of 533 mm [21"].  To
ensure proper performance, the first 1905 mm [6'-3"]
guardrail section behind the BRAKEMASTER 350 Sys-
tem should not angle more than 3 degrees laterally from
the system centerline.

Special Site ConditionsSpecial Site ConditionsSpecial Site ConditionsSpecial Site ConditionsSpecial Site Conditions
1) Are curbs, islands or elevated objects (delineators,

signs) present at the site?  What height and width
are they?  All curbs and elevated objects over 102 mm
[4"] high should be removed.  If possible, curbs un-
der  102 mm [4"] high should be removed a mini-
mum of 15 m [50 feet] in front of the BRAKEMAS-
TER 350 System and as far back as the rear of the
system.

2) Other factors that may affect your design: insuffi-
cient space for the BRAKEMASTER 350 System
length, the existence of drain inlets, junction boxes
or other appurtenances located near the hazard (can
they be relocated?).

3) In addition to the hazard’s width, factors such as the
hazard’s height and the material from which it is made
need to be considered. Is it concrete or steel?  The
transition and final attachment design are dependent

on these factors.

4) What is the general geometry of the site, including
the roadway for 150 m [500'] in front, so traffic pat-
terns can be visualized?

5) Is there a cross slope?  If there is a cross slope of
more than 8% (4.5 degrees), a leveling pad must be
used.

6) Generally, the presence of expansion joints does not
present a problem, but contact Energy Absorption
Systems, Customer Service Department before pro-
ceeding with your design.

7) Is the unit in a two-way traffic situation, with traffic
going in opposite directions on either side of the sys-
tem?  In these cases, the centerline of the BRAKE-
MASTER 350 System must be parallel to the center-
line of the median behind the unit to within plus or
minus 1 degree.

8) What type of transition is preferred? See transitions
in the Applications section of this manual. Custom
designs to meet your specific needs are available,
please contact Energy Absorption Systems, Customer
Service Department.

9) If there are any other unique features at the site that
may affect positioning or performance of the BRAKE-
MASTER 350 System, please contact Energy Absorp-
tion Systems, Customer Service Department.

10) To ensure proper performance, the BRAKEMASTER
350 System should be installed on soils having a
strength in the range of 10 to 60 blow counts per
foot [300 mm] (per ASTM D1586).  The standard
anchor is an embedded concrete pile anchor.  For
other anchoring options, please contact Energy Ab-
sorption Systems Customer Service Department.

11) The location and orientation of the BRAKEMASTER
350 System must comply with the project plans or
as otherwise specified by the project engineer.

12) The pad surface finish shall be standard firm soil,
compacted subbase, oiled crushed rock, asphalt, or
concrete. For questions regarding surface conditions,
please contact Energy Absorption Systems Customer
Service Department.

Design CriteriaDesign CriteriaDesign CriteriaDesign CriteriaDesign Criteria
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Brakemaster® 350
TYPICAL TRANSITION SECTIONS

Notes:

1. Where necessary, the customer shall supply a
transition from the rear of the System to the
object being shielded.

2. Customer to make provision for direction of
traffic, on structures attached to Brakemaster
Systems e.g.: Panel panel overlap, Abutment
taper, etc. (see 1989 AASHTO Roadside De-
sign Guide.)

3. See pages 22 through 27 for details.

BRS

BRS

BRS

BRS

W-BEAM GUARDRAIL
TRANSITIONING TO
CONCRETE BARRIER

THRIE BEAM GUARDRAIL
TRANSITIONING TO CON-
CRETE BARRIER

CONTINUOUS THRIE
BEAM GUARDRAIL

CONTINUOUS W-BEAM
GUARDRAIL

SEE NOTE 2

SEE NOTE 2
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Limitations and Limitations and Limitations and Limitations and Limitations and WWWWWarningsarningsarningsarningsarnings

The BRAKEMASTERTM System has been tested and evalu-
ated per the recommendations of the National Coopera-
tive Highway Research Program (NCHRP) report 350.*
The BRAKEMASTERTM System as currently designed, is
capable of:  decelerating and stopping light and heavy
weight vehicles (820 to 2000 kg [1804 to 4400 lb]) when
impacted head-on at 100 kph [62.1 m.p.h.]; and redi-
recting light and heavy weight vehicles (820 to 2000 kg
[1804 to 4400 lb]) when impacted at 100 kph [62.1
m.p.h.] along the system's side for right way impacts of
20 degrees or less and wrong way impacts at an angle of
20 degrees or less. Tests are conducted on slopes less
than 8 degrees and without curbs.

A smooth transition  must be provided when attaching
the BRAKEMASTERTM System to a rigid object. This tran-
sition may be purchased as an extra piece of hardware
from Energy Absorption Systems or provided by the cus-
tomer.

Refer to the BRAKEMASTERTM System Maintenance
Manual for components needing replacement after par-
tial impacts to ensure the energy absorbing capacity of
the unit has not been adversely impaired.

Excessive curb height may create a ramping effect, which
could create an unsafe vehicle trajectory.

Impacts that exceed the design capabilities described in
this manual (vehicle weight, speed and impact angle) may
not result in acceptable crash performance as described
in NCHRP 350 relative to structural adequacy, occupant
risk and vehicle trajectory factors.

* Copy may be obtained from:
Transportation Research Board
National Research Council
2101 Constitution Avenue, N.W.
Washington, D.C. 20418
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Phone +65 6276 3398 Fax +65 6276 6218
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35 East Wacker Dr., 11th Floor
Chicago, IL 60601-2076
Engineering and Manufacturing Facilities:
Rocklin, California and Pell City, Alabama
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