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Important Introductory Notes

Proper design, deployment and maintenance of the
TRITON BARRIER TL-0 is essential to assure maximum
performance. Take the time to review this manual thor-
oughly before performing the necessary work. Do not at-
tempt to install any longitudinal barrier without the proper
plans and installation manual from the manufacturer.

If you need additional information, or have questions about
the TRITON BARRIER TL-0, please call Quixote Transpor-
tation Safety Customer Service Department. See the
back cover for the phone numbers.

System Overview

TRITON BARRIER TL-0 is a highly portable and crash-
worthy longitudinal barrier especially suited for use as a
temporary barrier in highway construction zones.

TRITON BARRIER TL-0 provides several unique advan-
tages over traditional traffic barricades and barriers:

* Energy-absorbing

* Quick and easy deployment and retrieval
* Lightweight

* Economical

* Delineation and channelization

* Acts as its own end treatment

TRITON BARRIER TL-0 is crashworthy and has been
thoroughly tested to the Australian/New Zealand Stan-
dard (AS/NZS 3845:1999) testing procedures at
speeds up to 50 km/h [31 mph].

Function

TRITON BARRIER TL-0 functions as a portable longi-
tudinal barrier to prevent errant vehicle penetration,
vaulting, or underriding. Traffic is kept from entering
the work area or from hitting exposed objects or exca-
vations. Unlike  cones  or  barricades,
TRITON BARRIER TL-0 provides positive protection for
roadside workers.

Impacting vehicles are brought to a safe and controlled
stop alongside the barrier (when impacted at high ap-
proach angles) or redirected at a shallow angle (when
impacted at low approach angles) in the vicinity of the
impact area, thereby reducing the potential for danger-
ous secondary impacts. TRITON BARRIER TL-0 absorbs
impact energy and cushions vehicular impacts while sig-
nificantly reducing the risk to occupants of the impact-
ing vehicle.

Note: The TRITON BARRIER TL-0 has been
tested per the Australia / New Zealand Standard
(AS/NZS 3845:1999) for 50 km/h impacts at angles
of 20 degrees for small vehicles and 25 degrees for
large vehicles.

CAUTION: Some TRITON BARRIERS have steel
frames and are designed for higher speed im-
pacts. The barrier sections with steel frames
are orange or natural (off-white) in color.
These barrier sections must not he mixed with
barrier sections of other colors that do not
contain frames (yellow, black or gray). Proper
impact performance will only he achieved if
TRITON BARRIER sections that have internal
steel frames are not mixed with sections that
do not have steel frames.



TRITON BARRIER® TL-0

Construction

ATRITON BARRIER® TL-0 installation is constructed from
a series of individual barrier sections. See figure 2 for
approximate physical dimensions, capacities and items
included with each section.

TRITON BARRIER TL-0 sections are available in black and
yellow colors. Each section is constructed of a lightweight
polyethylene plastic shell designed to accept water bal-
last. This durable, recyclable material resists cracking,
breakage and corrosion under harsh environmental con-
ditions.

A steel cable, provided along a recess in the top of the
section, resists the tensile forces generated during high
severity impacts.

The ends of each section are constructed with knuckles
that interlock with those of other segments. The end

knuckles are vertically aligned to accept a steel connect-
ing pin. The pin securely joins the sections and the ten-
sion cables for maximum impact performance. The sec-
tions can swivel 6 degrees at the pin for easy positioning
around work areas. The sections can be positioned with
an inside radius as small as 11.3 m [37'].

TRITON BARRIER TL-0is constructed in a unique shape.
The inwardly sloping ribbed side walls interact with an
impacting vehicle in a way that resists penetration, vault-
ing, and underriding. Sections are also stackable to re-
duce shipping and storage space.

Each TRITON BARRIER TL-0 section is constructed with
fork lift ports to allow for mechanical lifting if desired. Large
fill openings and a rapid release gate valve are provided to
allow quick filling or draining of the water ballast. A per-
manent fill level indicator in the top of each section allows
quick verification that the section is adequately full.

Figure 1
TRITON BARRIER TL-0 ASSEMBLY



TRITON BARRIER® TL-0

* CONNECTABLE & INTERLOCKING
e STACKABLE

® LARGE FILL OPENINGS

e SAFETY ACCESSORIES AVAILABLE

NOTE HANDLE ORIENTATION

CONNECTING PIN

2.1m[84"]
2.0m [78"]

530 mm [21"]
810 MM [32' FILL LEVEL INDICATOR
TENSION CABLE

FORK LIFT PORTS ﬁ

: : 1y %
CAPACITY: RAPID RELEASE
550 L [145 GAL.] GATE VALVE

WEIGHT:

595 KG [1312 LBS] FULL

45 KG [99 LBS] EMPTY
COLORS:

BLACK

YELLOW

Figure 2
TRITON BARRIER TL-0 Components



TRITON BARRIER® TL-0

General Product Specifications

A. ALL TRITON BARRIER® TL-O sections are designed by Energy Absorption Systems, Inc. and manufactured,
and supplied by Quixote Transportation Safety (Asia-Pacific) Pty. Ltd., of Sydney, Australia.

B. The barrier is a highly portable and crashworthy longitudinal barrier especially suited for use as a temporary
barrier in highway construction zones.

C. The barrier provides a portable traffic control and positive protection system.

Il. Construction

A. The barrier System is constructed from a series of individual sections. Each section is constructed of a light-
weight, recyclable, virgin, linear low density, polyethylene plastic shell, with UV stabilizers and anti oxidants,
designed to accept water ballast. Approximate physical dimensions and capacities of the sections are: length
(pin to pin) 1981 mm, width 533 mm, height 813 mm, empty weight 45 kg, full weight 595 kg, water ballast
550 liters. Sections are constructed in black and yellow colours.

B. Each barrier section is equipped with a 12.7 mm diameter galvanized steel cable along a recess in the top of
the section for maximum tensioning capability during impacts.

C. The ends of each section are constructed with vertically aligned knuckles that interlock with those of adjacent
sections and accept a 51 mm diameter steel connecting pin. The connecting pin is constructed to securely join
the sections and the tension cables for maximum impact performance.

D. Each section is constructed with ribbed side walls to interact with an impacting vehicle in a way that resists
penetration, vaulting, and underriding and is stackable to reduce shipping and storage space.

E. Each section shall be constructed to allow empty sections to be stacked three high to reduce shipping and
storage space.

Each section is constructed with elevated forklift openings to allow for mechanical lifting when empty or full.

G. Each section is constructed with two 127 mm diameter quick fill openings with covers and a 38 mm diameter
rapid release gate valve to allow quick draining of the water ballast. A reflectorized fill level indicator is con-
structed in the top of each section to allow quick verification that the section is adequately full of water ballast.

lil. Performance Criteria



TRITON BARRIER® TL-0

General Product Specifications (cont'd.)

A. The TRITON BARRIER TL-O meets the recommended structural adequacy, occupant risk, and vehicle trajec-
tory criteria set forth in the Australia/New Zealand Standard (AS/NZS 3845:1999), when properly installed
according to the manufacturer’s recommendations.

B. The longitudinal barrier meets the criteria of Test Level 0 (TL-0) length of need (LON) for impact conditions of
820 to 1600 kg vehicles with impacts at speeds of 50 km/h.

C. For TL-O LON impacts, detached debris from the barrier should not penetrate the vehicle occupant compart-
ment or presenting a hazard to other traffic, pedestrians, or workers in a work zone. The vehicle should remain
upright during and after the collision, although moderate roll, pitching, and yawing may occur.

D. The vehicle’s trajectory into adjacent traffic lanes after TL-O LON impacts shall be minimized. The impact
velocity of a hypothetical front seat passenger against the vehicle interior, as calculated from the longitudinal
vehicle acceleration and 600 mm forward displacement, and the lateral vehicle acceleration and 300 mm
lateral displacement, should be less than 12 m/s. The highest 10 ms average vehicle acceleration in the
longitudinal and lateral directions subsequent to the instant of passenger impact should be less than 20 g's.

IV. Design and Selection Criteria

A. Design, selection, and placement of the barrier should conform to applicable guidelines in:

1. Local guidelines such as:

Australia/New Zealand Standard (AS/NZS 3845:1999)

Queensland: - Main Roads - Road Planning and Design Manual, Chapter 8, Safety Barriers and Road-
side Furniture.

New South Wales: - Roads & Traffic Authority - Road Design Guide, Chapter 6, Safety Barriers for
Roads and Bridges.

Victoria: - Vic Roads - Road Design Guidelines Part 12 - Safety Barriers.

Or other local guidelines.

2. U.S. Department of Transportation, Federal Highway Administration, “Manual on Uniform Traffic Control
Devices”, Washington, D.C. U.S. Government Printing Office (1988), including all subsequent revisions.

3. American Association of State Highway and Transportation Officials, “Roadside Design Guide”, Washing-
ton D.C. AASHTO (1996), including all subsequent revisions.

B. Installation of the barrier, when applicable, shall be accomplished in accordance with the recommendations
for the TRITON BARRIER TL-O installation and application information supplied by the manufacturer.
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Design Criteria

Application
The TRITON BARRIER® TL-0 can be used in many appli-
cations. Some examples are:

*  General road maintenance performed by contractors,
Local or State Road Authority, turnpikes, port au-
thorities, counties or municipalities

*  Lane closures

*  Guardrail or other roadside repairs
*  Detours or diversion

*  Paving operations

*  Bridge rehabilitation

*  Toll plazas

*  Ditches or culvert work

*  Utilities operations including electric, water, sew-
age, gas, telephone and cable companies

*  Airport operations
*  Channelizing
*  Building construction blockades

*  Crowd control for entertainment and sporting
events, conventions, demonstrations, fairs or
other gatherings

*  Driver training organizations
*  Car rental agencies

*  Shopping centers

In order to design the most appropriate
TRITON BARRIER TL-0 for a given site, this manual helps
to answer the following questions:

* Is the TRITON BARRIER TL-0 appropriate for
the site?

* What is the application? What warrants the use
of the barrier? See "Typical Applications" section.

* How long must the barrier be? See "Length of
Need" section.

*  How much clear zone is needed? How much will
the barrier deflect? See "Deflection/Clear Zone"
section.

*  Are curves, slopes or curbs present? See "Other
Design Considerations" section.

*  Willit be subjected to freezing temperatures? See
"Other Design Considerations" section.

CAUTION: The TRITON BARRIER TL-0 is not to he
used as an end treatment for concrete har-
rier or any other type of barrier. The
TRITON BARRIER TL-0 is an end treatment only
for itself.

The purpose of this manual is to supply some basic
application information about the
TRITON BARRIER TL-0 and to help in answering the
questions noted above. If you would like further as-
sistance please contact Quixote Transportation Safety's
Customer Service Department. See the back cover
for the phone numbers.
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Design Criteria (cont'd.)
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Figure 3
REFERENCE MUTCD-PART VI-FIGURE VI-I



TRITON BARRIER® TL-0

Design Criteria (cont'd.)

WORK SPACE

/ WORK SPACE

)
A\ / TRITON BARRIER TL-0
W

TRITON BARRIER® TL-0

Figure 4 Figure 5
SHOULDER WORK WITH MINOR ENCROACHMENT ONE LANE AND SHOULDER CLOSURE (SIMILAR TO TA 11,
(SIMILAR TO TA 3, TA 5 AND TA 6 OF MUTCD PART Vi) TA 18, TA 33 AND TA 34 OF MUTCD PART Vi)




TRITON BARRIER® TL-0

Design Criteria (cont'd.)

WORK SPACE

TRITON BARRIER TL-0

WORK SPACE

TRITON BARRIER TL-0

Figure 6 Figure 7
LANE CLOSURE FOR ONE LANE-TWO WAY TRAFFIC CONTROL LANE SHIFT ON FREEWAY
(SIMILAR TO FIGURE VI-3 AND TA 10 OF MUTCD PART Vi) (SIMILAR TO TA 36 OF MUTCD PART Vi)
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Design Criteria (cont'd.)

I\
AR
W\ W
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/
TRITON BARRIER® TL-0

Figure 8

TAPER AND BUFFER SPACE
(SIMILAR TO FIGURE VI-2 AND
TA 32 OF MUTCD PART VI)

N R
WORK SPACE

Figure 9

LANE CLOSURE NEAR SIDE OF INTERSECTION
(SIMILAR TO TA 21 OF MUTCD PART VI)
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Design Criteria (cont'd.)

Ly

WORK SPACE

=

2

WORK SPACE ]

==

=

TRITON BARRIER TL-0

TRITON BARRIER TL-0

Figure 10 Figure 11

WORK IN CENTER OF LOW-VOLUME ROAD
(SIMILAR TO TA 15 OF MUTCD PART Vi) TYPICAL TRANSITION AND END TREATMENT
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TRITON BARRIER® TL-0

Design Criteria (cont'd.)

Length Of Need

TRITON BARRIER TL-0
50 km/h [31 mph]

The TRITON BARRIER® TL-0 end treatmentis 20 m [65'], | The length of need (LON) is defined as the total length of
which is 10 sections long. The Beginning Of Length Of | a longitudinal barrier needed to shield an area of con-
Need (B.L.O.N.) is 10 m [33'], which is 5 sections from | cern.

the end of the TRITON BARRIER TL-0 (refer to figure 12).
The minimum length of TRITON BARRIER TL-0 needed is
30 m [100'] which is 15 sections as shown in figure 13.

B.L.O.N: B.L.O.N.
5 SECTIONS 5 SECTIONS
10 M [337] / \ 10 M [331]
END TREATMENT END TREATMENT
10 SECTIONS | | 10 SECTIONS
20 M [65'] 20 M [65']
Figure 12

TRITON BARRIER TL-0 L.O.N. FOR UNIDIRECTIONAL OR BIDIRECTIONAL TRAFFIC

END TREATMENT

10 SECTIONS 20 M [65']
L.O.N.
B.L.O.N \ / B.L.O.N
1 2 3 4 5 | 6 7 8 9 0 1 N 12 13 14 15
L.O.N
END TREATMENT

10 SECTIONS 20 M [65']

MINIMUM LENGTH OF BARRIER = 30 M [100']

Figure 13
MINIMUM LENGTH LAYOUT FOR TRITON BARRIER TL-0
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TRITON BARRIER® TL-0

Design Criteria (cont'd.)

Deflection/Clear Zone

To determine the expected deflection, refer to figure 14
and determine the value for S (in meters) for the site in
question. S is the perpendicular distance from the face of
the barrier out to the nearest side of a reference vehicle
(a 3/4 ton pickup truck) that is driving exactly in the cen-
ter of the lane furthest from the barrier.

Clear zone is defined by AASHTO Roadside Design Guide,
1989 and NCHRP 350 as:

"The total roadside border area, starting at the edge of the
traveled way, available for safe use by errant vehicles.
This area may consist of a shoulder, a recoverable slope,
a nonrecoverable slope, and/or a clear run-out area. The
desired width is dependent upon the traffic volumes and
speeds, and on the roadside geometry." The clear zone
must allow for the deflection of the
TRITON BARRIER TL-O0.

It is important to understand that all barriers will experi-
ence some amount of deflection, except for an anchored
rigid barrier.

14

DO
[
L L
= = [
< < o
— — LIDJ
T T =Hili
< < o
o o I
= = n
0
[
O o
[
R D
N £
- S 1
[
O o
SENINENES 0
[
Figure 14

Using S, refer to the TRITON BARRIER TL-0 EXPECTED
DEFLECTION RANGE CHART to determine the Expected
Deflection (in meters).
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Design Criteria (cont'd.)

TRITON BARRIER® TL-0
Expected Deflection Ranges at 50 km/h

7
6 /’
15 SEGMENT INSTALLATIONS /
5 | EQUATION OF DEFLECTION LINE v
Y=0.6321X + 5.3924
S
S 4 /|
8 /
2
S
[<5)
Q /
3 7
a/
2
1
0] 1 2 3 4 5 6 7

S (m) [See definition below]

Definition:

S is the perpendicular distance from the face of the barrier out to the nearest side of a reference vehicle (a 3/4 ton
pickup truck) that is driving exactly in the center of the lane farthest from the barrier.

15



TRITON BARRIER® TL-0

Design Criteria (cont'd.)

End Treatment
TL-0 50 km/h [31 mph]

The TRITON BARRIER TL-0 is acceptable for use as an
end treatment for TRITON BARRIER TL-0 for 50 km/h
[31 mph] when installed as shown.

TRITON BARRIER TL-0

END TREATMENT
/ 10 SECTIONS

LAST SECTION ONLY:
*DO NOT FILL WITH WATER

DO NOT USE PIN AT END

Figure 15
TRITON BARRIER TL-0 END TREATMENT

16



TRITON BARRIER® TL-0

Design Criteria (cont'd.)

FIRST TRITON BARRIER® TL-0 SECTION (EMPTY)

STRAIGHT CONFIGURATION SHOWN
TRAFFIC (FLARED CONFIGURATION INDICATED)
|
o
i5 4 3 2 T 0 g 8 | 7 [ 6 | 5 [ 4 3 o] 1 \7—?\.’
\ Tl Ty =
=
L.O.N.‘—‘ B.L.O.N. =
o
o
Lo

20 M [65"]
(10) SECTIONS TRITON BARRIER TL-0 END TREATMENT

30 M [100]
(15) SECTIONS MIN. TRITON BARRIER TL-O INSTALLATION LENGTH

Notes:
1. Fill all sections except first with water ballast. Do not use a connecting pin on the exposed end of first section.

2. Vehicle trajectory will be biased toward the flare side of a flared configuration.

Figure 16
TRITON BARRIER TL-0 END TREATMENT PLACEMENT 50 km/h [31 mph]
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TRITON BARRIER® TL-0

Design Criteria (cont'd.)

Figure 17
STRAIGHT

Figure 18
FLARED

RIGID WALL\

610 MM [2'] OFFSET
21 o 9 8 | 7 s | 5 [ 4 ] 5T 2 1 7 ]

TRITON BARRIER TL-0 / < TRAFFIC

Figure 19
OFFSET

18



TRITON BARRIER® TL-0

Design Criteria (cont'd.)

End Treatment Configuration

When TRITON BARRIER® TL-0 is used in conjunction with
other longitudinal barriers, end treatments and/or transi-
tions are necessary. Several different options are avail-
able. Consider the following:

LONGITUDINAL BARRIER TYPE
- W-Beam Guardrail
- Thrie Beam Guardrail
- PCMB
- CMB
- Vertical Wall
- Other

END TERMINAL

BARRIER LOCATION

* Roadside

*  Median

*  Other
TAPER ANGLE

e Straight

*  Maximum Flare
TRAFFIC DIRECTION

*  Unidirectional

* Bidirectional

Refer to figures 28 through 34 for appropriate uses of
TRITON BARRIER.

—
—

A

GATING SECTION

o | 9 ]

s |+ s 1 2 | v |

TRITON BARRIER /

< TRAFFIC

In this application, the TRITON BARRIER TL-0 acts as its own crashworthy, non-redirective TL-0 end treatment. The
System can stand alone with no extra hardware in areas where no obstacles are present. The first five sections allow
vehicles to gate through. Sections six through ten have greater deflection than the mid region. See Deflection/Clear

Zone for more information.

Figure 20
FREE STANDING TRITON TL-0 END TREATMENT
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TRITON BARRIER® TL-0

Design Criteria (cont'd.)

RIGID BARRIER
{

610 MM [2'] MIN.

5 [ 4 [ 3 1 2 [ 1 ]

TRITON BARRIER TL-0 < TRAFFIC

In this application, the TRITON BARRIER TL-0 can be placed against rigid barrier. It will act as its own crashworthy end
treatment when the first 5 sections are placed at 610 mm [2'] minimum offset.

Figure 21
TRITON TL-0 END TREATMENT ALONG SIDE RIGID BARRIER

TRAFFIC >

TRITON BARRIER TL-0 <
|
TRANSITION ‘ TRAFFIC
HARDWARE

— | | | | | L]

: A %
RIGID BARRIER

For traffic direction shown here, flare rigid barrier to prevent pocketing. If used in two way traffic where cross over
traffic is a concern, transition hardware is recommended. Five sections must be overlapped.

Figure 22
TRITON BARRIER TL-0 AGAINST FLARED RIGID BARRIER

20



TRITON BARRIER® TL-0

Design Criteria (cont'd.)

TRITON BARRIER TL-0
< TRAFFIC

L H |

H/H i B H B

RIGID OR SEMIRIGID BARRIER

Do NOT place end of TRITON BARRIER® TL-0 directly against rigid or semirigid barrier.

Figure 23

TRITON BARRIER TL-0

/ < TRAFFIC

| | | L]

RIGID BARRIER

\

< TRAFFIC

TRITON BARRIER TL-0 is NOT an End Treatment for rigid barrier. It is only to be used as a terminal to terminate
TRITON BARRIER TL-O0.

Figure 24

21



TRITON BARRIER® TL-0

Design Criteria (cont'd.)

TRITON BARRIER TL-0

< TRAFFIC

K

RIGID BARRIER

Do NOT use TRITON BARRIER TL-0 against approach end of rigid barrier (figure 25) unless rigid barrier is flared as
shown in figure 22.

Figure 25

TRITON BARRIER

K

RIGID BARRIER

Do NOT use TRITON BARRIER TL-0 along side approach end of rigid barrier unless rigid barrier is flared as shown in
figure 22.

Figure 26

22



TRITON BARRIER® TL-0

Design Criteria (cont'd.)

Other Considerations

Certain conditions may effect the performance of the
TRITON BARRIER® TL-0. Since every job site is unique,
the designer needs to consider the following conditions
to see if they apply:

Curves

The ends of each section are constructed with knuckles
that interlock with those of other segments. The end
knuckles are vertically aligned to accept a steel connect-
ing pin. The pin securely joins the sections and the ten-
sion cables for maximum impact performance. The sec-
tions can swivel at the pin for easy positioning around
work areas. The sections can be positioned with an in-
side radius as small as 11.3 m [37'] (figure 27).

Cross slopes

The TRITON BARRIER TL-0 may be placed on cross
slopes up to 5% (3 degrees) (figure 28).

Longitudinal Slopes

The TRITON BARRIER TL-0 may be placed on longitudi-
nal slopes up to 5%(3 degrees) (figure 29).

MINIMUM CURVE RADIUS
R11.3 M [37']

9.7° MAX.

figure 27

figure 29

23



TRITON BARRIER® TL-0

Design Criteria (cont'd.)

Hills

The TRITON BARRIER TL-0 has the ability to conform to
a hill up to 20:1. Please note the maximum longitudinal
slope above. See figure 30.

Ditch

The TRITON BARRIER TL-0 has the ability to conform to
aditch up to 20:1. Please note the maximum longitudinal
slope above. See figure 31

Curbs

TRITON BARRIER TL-0 should NOT be placed directly
against curbs that can prevent its lateral movement. See
figure 32.

Flare
Recommended max. flare angle:
50 km/h [31 mph] - 6:1 (9 degrees)

Ref. Part VI of the Manual on Uniform Traffic Control De-
vices (MUTCD), 2000, Page 6C-10. See figure 33.

24
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Figure 31
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Figure 32

;NAFFIC

Figure 33




TRITON BARRIER® TL-0

Design Criteria (cont'd.)

Environmental Considerations

Storing empty TRITON BARRIER® TL-0 when freezing
is expected

To maintain TRITON BARRIER TL-0 portability, it is best
not to let water enter the System and freeze. Possible
solutions are to cover the sections with a waterproof tarp,
leave the gate valves partially open to allow drainage, or
store the sections upside down being careful not to dam-
age the water level floats.

Using TRITON BARRIER TL-0 when freezing is expected

The TRITON BARRIER TL-0 has successfully passed full
scale crash testing when frozen. TRITON BARRIER was
also subjected to freeze/thaw cycles with successful re-
sults. When frozen the expansion of the water created
bulges in the Barrier that returned to the original shape
when thawed. The Barriers would sometimes rock to one
side due to the bulges when frozen. To prevent the for-
mation of bulges and the subsequent rocking, antifreeze
may be added to the water.

Another solution is to add antifreeze to the end sections
(1-5) and every 10% Barrier as shown in figure 34. This
method will keep the Barrier upright and cut down on the
expense of antifreeze.

Available Antifreezes

* SALT (Sodium Chloride) - 20% solution by weight
protects to O degrees F. Low cost. Corrosive.
Needs to be pre-mixed and large spills may be
harmful to vegetation.

* CALCIUM CHLORIDE - 35% solution by weight
protects to -20 deg F. Medium cost. Corrosive to

ADD ANTIFREEZE TO
EVERY 10TH SECTION

zinc. Large spills may be harmful to vegetation
and spills may be slick. A significant amount of
heat is generated during mixing which may re-
quire mixing before placing in the barrier.

* ETHYLENE GLYCOL - 50% solution by volume pro-
tects to -20 degrees F. Medium to high cost. Large
spills should be considered dangerous due to
potential for environmental harm. Spills may also
be slick.

* PROPYLENE GLYCOL - 50% solution by volume
protects to -20 degrees F. High cost. Large spills
may be harmful to vegetation and spills may be
slick.

* LIQUID CMA (calcium magnesium acetate) - 25%
solution by volume protects to 0 degrees F. Very
high cost. Considered environmentally safe and
nontoxic.

* LIQUID POTASSIUM ACETATE - 60% solution by
volume protects to -20 degrees F. Extremely high
cost. Considered environmentally safe and non-
toxic.

Notes:

1. The water/antifreeze mixture should be re-
turned to the water truck and recycled for envi-
ronmental reasons and cost of antifreeze.

2. For those mixtures that may be slick, the solu-
tion should be washed away with large amounts
of water and the area should be sanded to pre-
vent skidding if large spill would occur.

3. Regardless of which antifreeze is chosen, the
user should check with local ordinances rela-
tive to environmental issues.

NINE SECTIONS OF WATER ALONE OR
WITH ANTIFREEZE MAY BE USED

ADD ANTIFREEZE

16

Y

Figure 34

< TRAFFIC
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TRITON BARRIER® TL-0

Design Criteria (cont'd.)

REFLECTIVE MATERIAL

Figure 35
REFLECTIVE MATERIAL PLACEMENT

|

740-810 mm
[29-32]

|
535-610 mm

[21-24"]

| I
330-405 mm [13-16']

R

810 mm [32"]

Conformance

TRITON BARRIER TL-0 has been fully tested to and con-
forms with the current guidelines as set forth in the
Australia/New Zealand Standard (AS/NZS 3845:1999) Test
Level 0 (TL-0) Longitudinal Barrier Length Of Need (LON).

Design, selection, and placement of the barrier should
conform to applicable guidelines in:

1. Local guidelines such as:

* Australia/New Zealand Standard (AS/NZS
3845:1999)

e Queensland: - Main Roads - Road Planning
and Design Manual, Chapter 8, Safety Barri-
ers and Roadside Furniture.

* New South Wales: - Roads & Traffic Author-
ity - Road Design Guide, Chapter 6, Safety
Barriers for Roads and Bridges.

* Victoria: - Vic Roads - Road Design Guide-
lines Part 12 - Safety Barriers.

e Or other local guidelines.

2. U.S. Department of Transportation, Federal High-
way Administration, "Manual on Uniform Traffic
Control Devices," Washington, D.C. U.S. Govern-
ment Printing Office (1988), including all subse-
quent revisions.

3. American Association of State Highway and
Transportation Officials, "Roadside Design Guide,"
Washington, D.C. AASHTO (1996), including all
subsequent revisions.

Figure 36
TRITON TL-0 RIB HEIGHT ABOVE GRADE
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Local and state criteria governing
TRITON BARRIER TL-0 conformance may
vary. Consult your Local or State Roads
Authority representatives.




TRITON BARRIER® TL-0

General Installation Information

Preparation

Begin preparing for the installation by reviewing the speci-
fied barrier location, design, layout, and orientation. De-
termine the number of sections needed. (When con-
nected, each section is approximately 2 m [78"] long).

CAUTION: The minimum installation length is
30 m [100] for TL-0 (50 km/h [31 mph]).

Conduct a parts inventory check to make sure all the
necessary components are available before proceed-
ing to the site. Visually check the sections for damage
to ensure they will hold water.

Required Tools

For a typical installation the recommended tools and
equipment are:

1.

TRITON BARRIER® TL-0 Installation & Mainte-
nance manual

Application and/or traffic control plan (as re-
quired)

Traffic control equipment (as required)
TRITON BARRIER TL-0 components
Transport truck(s)

Water truck w/pump*

Sledge hammer

Pry bar

Generator (power for optional accessories)

. Forklift (optional)

A pump with 950-1135 liter/min. [250-300 GPM]
output and a 75 mm [3"] dia. minimum x 15-30
m [50-100'] long hose with a shut-off control has
been shown to be efficient. Time to fill one bar-
rier is approximately 30 seconds.
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TRITON BARRIER® TL-0

General Maintenance/Repair

Damaged Sections

Generally sections are usable if they remain full of water
and properly connected to other sections. Occasionally,
sections may become damaged from impact or puncture
and must be replaced. Sections with minor damage or
leaks may often be repaired using sealants or plastic weld-
ing methods. (See TRITON BARRIER TL-0 Patching.)
Empty the water from the sections immediately surround-
ing the damaged section(s). Remove the pins holding the
damaged section(s) and slide the section(s) sideways until
enough gap opens up in the installation for removal. New
sections are replaced by reversing this process. Take care
to work in a direction away from traffic and to properly
line up the installation when replacement is complete (see
Misaligned Sections).

Misaligned Sections

Sections may occasionally become misaligned due to
impact or nuisance hits. Generally 600-900 mm [2 to 3']
of lateral misalignment is easily corrected by simply push-
ing the sections back into alignment. If the sections are
emptied, they can usually be pushed manually; if they are
full, they can be nudged into position with a vehicle, pry
bar, or forklift, being sure to use the forklift ports. Care
must be taken to avoid damaging the sections.
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TRITON BARRIER TL-0 Patching

Preparation:

The area to be patched must be completely dry and free
of dirt and grease. Additionally, a film coats the barrier
and should be removed by either lightly sanding the pieces
or burning it off with a small butane torch. Do not dam-
age the plastic by overheating. A few quick passes is suf-
ficient.

Options:

Plastic Welding

The most reliable means of patching can be accom-
plished with plastic welding and can range from "stick"
welding to automatic preparation and feed. The tem-
perature, as measured 6 mm [1/4"] away from the
welding torch should be at 290 degrees C [550 de-
grees F] for the Triton material. Welding speed for
ideal, straight line welds can range from 100 mm -
150 mm [4" to 6"] per minute with stick welding to
600 mm [24"] per minute with an automatic gun. A
plastic welding equipment supplier can offer additional
information.

Spin Weld Plugs

Spin Weld plugs give excellent results for patching
small holes and leaks in TRITON BARRIER TL-0. In-
dividuals who will be performing the repairs should
read the instructions and practice a few times before
trying to repair TRITON BARRIER TL-0. Practicing the
Spin Weld process is important as this gives the in-
dividual a feel for the techniques required to perform
a proper weld.

Items necessary for repair:
-Drill Motor w/7 mm drill bit
-25,000 rpm Router
-Spin Weld tool
-Spin Weld plugs
-Rasp



TRITON BARRIER® TL-0

Glossary

Appurtenance - Apparatus or equipment related to ve-
hicular transportation. (E)

Barricade - A device that provides a visual indicator of a
hazardous location or the desired path a motorist should
take. It is not intended to contain or redirect an errant ve-
hicle. (A)

Barrier - A device that provides a physical limitation
through which a vehicle would not normally pass. It is
intended to contain or redirect an errant vehicle. (A)

Bidirectional - A traffic direction in relation to the hazard
which is one direction on one side of the hazard and the
opposite direction on the other side. (E)

Clear Zone - The total roadside border area, starting at
the edge of the traveled way, available for safe use by
errant vehicles. This area may consist of a shoulder, a re-
coverable slope, a nonrecoverable slope, and/or a clear run-
out area. The desired width is dependent upon the traffic
volumes and speeds, and on the roadside geometry. (A/N)

Construction Zone - A highway area under construction
or refurbishment with traffic concerns. (E)

Crash Tests - Vehicular impact tests by which the struc-
tural and safety performance of roadside barriers and
other appurtenances may be determined. Three evalua-
tion criteria are considered, namely (1) structural ad-
equacy, (2) occupant risk, and (3) vehicle trajectory. (A)

Crashworthy - A feature that has been proven acceptable
for use under specified conditions either through crash
testing or in-service performance. (A)

Flare - The variable offset distance of a barrier to move it
further from the traveled way. (A)

Gating Device (Feature) - A device designed to allow con-
trolled penetration of a vehicle when impacted upstream
of the beginning of the length of need (LON). Note some
distance is present between the end of a gating device
and the beginning of the LON of the device. (N)

Hazard - Something dangerous and obstructive in the me-
dian, roadway, or roadside. (E)

Impact Angle - For a longitudinal barrier, it is the angle
between a tangent to the face of the barrier and a tangent
to the vehicle's path at impact. (A)

Lateral Deflection - The distance an appurtenance is de-
flected sideways from its original position. (E)

Length of Need (LON) - Total length of a longitudinal
barrier needed to shield an area of concern. (A)

Longitudinal Barrier - A barrier whose primary function
is to prevent penetration and to safely redirect an errant
vehicle away from a roadside or median hazard. (A)

Median - The portion of a divided highway separating the
traveled ways for traffic in opposite directions. (A)

Offset - The distance between the traveled way and a road-
side barrier or other obstacle. (A)

Penetration - Action of a vehicle passing into or through an
appurtenance by overcoming its redirective resistance. (E)

Performance Level - The degree to which a longitudinal
barrier is designed for containment and redirection of dif-
ferent types of vehicles and speeds . (A)

Redirective - A characteristic of an appurtenance that in-
dicates that the device smoothly controls a vehicle angle
impact without pocketing or penetration. (E)

Roadside - That area between the outside shoulder edge
and the right-of-way limits. (A)

Roadside Barrier - A longitudinal barrier used to shield
roadside obstacles or non-traversable terrain features. It
may occasionally be used to protect pedestrians or "by-
standers" from vehicle traffic. (A)

Roadway - The portion of a highway, including shoul-
ders, for vehicular use. (A)

Secondary Impact - Vehicle impact(s) subsequent to ve-
hicle loss of contact with an appurtenance. (E)

Shielding - The introduction of a barrier or crash cushion,
between the vehicle and an obstacle or area of concern to
reduce the severity of impacts of errant vehicles. (A)
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TRITON BARRIER® TL-0

Glossary (cont'd.)

Slope - The relative steepness of the terrain expressed as
aratio or percentage. Slopes may be positive (backslopes)
or negative (foreslopes), and as parallel or cross slopes
in relation to the direction of traffic. (A)

Temporary Barrier - A device used to prevent vehicular
access into construction or maintenance work zones and
to redirect an impacting vehicle so as to minimize dam-
age to the vehicle and injury to the occupants, while pro-
viding worker protection. (A)

Test Level - A set of impact conditions, defined in terms
of vehicular type, mass, speed, and angle, that quantifies
the performance level of a traffic barrier. (N)

Traffic Barrier - A device used to prevent a vehicle from
striking a more severe obstacle or feature located on the
roadside or in the median, to prevent crossover median
accidents, or to provide worker protection. (A)

Transition - That part of a longitudinal barrier between
and connecting sections of differing lateral stiffness. (N)

Traveled Way - That portion of the roadway for the move-
ment of vehicles, exclusive of shoulders and auxiliary
lanes. (A)

Underriding - Abrupt movement of an impacting vehicle
down and underneath an appurtenance. (E)

Vaulting - Abrupt movement of an impacting vehicle up
and over an appurtenance. (E)

Vehicle - As used herein an automobile used in trans-
porting passengers ranging in weight and styles from 820
to 1600 kg [1800 to 3527 Ib.]. (E)

Warrants - The criteria by which the need for a safety
treatment or improvement can be determined. (A)

References:

(J) Joint Technical Committee CE/33 "Australian/New
Zealand Standard 3845: 1999 Road Safety Bar-
rier Systems" Homebush NSW Australia: Stan-
dards Australia, January 1999

(A) American Association of State Highway and
Transportation Officials. "1989 Roadside Design
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Guide" Washington D.C.).

(E) Energy Absorption Systems, Inc., "Safety Needs
Analysis Program (SNAP)" Chicago, IL: Energy
1992,

(N) National Cooperative Highway Research Program
Report 350 (NCHRP 350).

(T) Lewis, R. M., "Work Zone Traffic Control Con-
cepts and Terminology," Transportation Research
Record, No. 1230, Transportation Research
Board, 1989, pp. 1-11.



TRITON BARRIER® TL-0

Limitations and Warnings

TRITON BARRIER® TL-0 has been successfully tested and
evaluated per the Australian/New Zealand Standard guide-
lines (AZ/NS 3845:1999) Test Level 0 (TL-0) Longitudi-
nal Barrier length of need (LON). The selected test matrix
impact conditions recommended in this guideline are in-
tended to encompass the majority, but not all, of the pos-
sible in-service collisions.

Properly deployed, TRITON BARRIER TL-0 is capable of
preventing penetration, vaulting, and underriding of im-
pacting vehicles under the nominal impact conditions of:

Vehicles:

Small car, large sedan
Speed:

TL-0 50 km/h [31 mph]
Mass:

820 and 1600 kg

[1808 and 3527 Ib]

Angle:

20 degrees for small vehicle
25 degrees for large vehicle

Tests were conducted at mid length on a minimum LON
installation (TL-0: 30 m [100']) positioned on a clean as-
phalt foundation with less than 5% cross slope. When
setting up work zones, the expected lateral deflection of
the barrier should be accounted for to ensure maximum
protection of the workers. See Table on page 15 and fig-
ure 37 on this page.

Impacts in excess of the design impact severity or instal-
lation lengths less than the minimum LON may result in
vehicle penetration, vaulting, and/or increased lateral de-
flection of the barrier. The existence of curbs or cross
slopes in excess of 5% may create a vaulting effect on
the impacting vehicle. Foundations other than clean as-
phalt may result in more or less lateral deflection than as
shown.

TRAVEL LANE
TRAVEL LANE
SHOULDER

I:‘O

R
[e)
[mm]

]

Figure 37

CAUTION: The TRITON BARRIER TL-0 is not to he
used as an end treatment for concrete har-
rier or any other type of barrier. The
TRITON BARRIER TL-0 is an end treatment only
for itself.
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TRITON BARRIER® TL-0

TRITON BARRIER TL-0
Expected Deflection Ranges at 50 km/h

15 SEGMENT INSTALLATIONS
5 | EQUATION OF DEFLECTION LINE
Y=0.6321X + 5.3924

e

e

4 e

Deflection (ft)

3 pd
,/

0 1 2 3

4 5 6 7

S (m) [See definition below]

Definition:

S is the perpendicular distance from the face of the barrier out to the nearest side of a reference vehicle (a 3/4 ton
pickup truck) that is driving exactly in the center of the lane farthest from the barrier.

Occupant risk as indicated by theoretical occupant
impact velocity and ridedown acceleration was less
than the limits recommended in NCHRP 350. Detached
debris shows minimal potential for penetrating the
vehicle occupant compartment or presenting a hazard
to other traffic, pedestrians, or workers in a work zone.

Vehicles are typically brought to a smooth, controlled
stop in the vicinity of the impact point essentially in line
with the installation (impact angle or less). Smaller
angles and/or lower speeds may result in smaller

redirective angles.
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Impacts that exceed the performance level of the prod-
uct may not result in acceptable crash performance as
described in the Australia/New Zealand Standard (AS/
NZS 3845:1999) relative to structural adequacy, occu-
pant risk, and vehicle trajectory evaluation factors.

Proper maintenance of TRITON BARRIER TL-0 is es-
sential to assure maximum performance (see the Main-
tenance and Repair section of the
TRITON BARRIER TL-0 Installation and Maintenance
manual).
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Notes
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TRITON BARRIER® TL-0

Metric (S1*) Conversion Factors

APPROXIMATE CONVERSIONS TO SI UNITS APPROXIMATE CONVERSIONS FROM SI UNITS
LENGTH LENGTH
Symbol | When you know | Multiply by To find Symbol Symbol When you know Multiply by To find Symbol
in inches 25.4 millimeters mm mm millimeters 0.039 inches in
ft feet 0.3048 meters m m meters 3.28 feet ft
yd yards 0.914 meters m m meters 1.09 yards yd
mi miles 1.61 kilometers km km kilometers 0.621 miles mi
AREA AREA

Symbol | When you know | Multiply by To find Symbol Symbol When you know Multiply by To find Symbol
in? square inches 645.2 millimeters squared mm? mm? millimeters squared 0.0016 square inches in?
ft2 square feet 0.0929 meters squared m? m? meters squared 10.764 square feet ft2

yd? square yards 0.836 meters squared m? m? meters squared 1.196 square yards yd?
km2 kilometers squared 0.39 square miles mi?
m2 meters2 0.000247 acres ac

MASS (WEIGHT) MASS (WEIGHT)

Symbol | When you know | Multiply by To find Symbol Symbol When you know Multiply by To find Symbol
oz ounces 28.35 grams g g grams 0.0353 ounces oz
Ib pounds 0.454 kilograms kg kg kilograms 2.205 pounds Ib
T (szhooorétg;.s) 907 kilograms kg kg kilograms 1.108 short tﬁ)’;_s) (2000 T

FORCE FORCE

Symbol | When you know | Multiply by To find Symbol Symbol When you know Multiply by To find Symbol
Ib pounds 4.448 newtons N N newtons 0.2248 pounds Ib
kip 1000 pounds 4.448 kilonewtons kN kN kilonewtons 0.2248 1000 pounds kip

ENERGY ENERGY
Symbol | When you know | Multiply by To find Symbol Symbol When you know Multiply by To find Symbol
ft kips 1000 ft Ibs 1.3558 kilo joules kJ kJ kilo joules 0.73756 1000 ft Ibs kips
VOLUME VOLUME
Symbol | When you know | Multiply by To find Symbol Symbol When you know Multiply by To find Symbol
fl oz fluid ounces 29.57 milliliters mL mL milliliters 0.034 fluid ounces fl oz
gal gallons 3.785 liters L L liters 0.264 gallons gal
fte cubic feet 0.0283 meters cubed m?® m? meters cubed 35.315 cubic feet ft®
yd? cubic yards 0.765 meters cubed m?® m? meters cubed 1.308 cubic yards yd?
Note: Volumes greater than 1000 L shall be shown in m3.
TEMPERATURE TEMPERATURE
°F degreeg 5/9 degrees centigrade °C °C degrees centigrade 9/5 degrees fahrenhei °F
fahrenheit
(after subtracting 32) (then add 32)

34



TRITON BARRIER® TL-0

Metric (S1*) Conversion Factors

DEGREES FAHRENHEIT

‘F
T 32 98.6 22
40 0 | 40 80 | 120 160 200 |
I S [ S I I I I I { I I (I N B
| | | | ‘ | | | | | | | | |
—40 -20 20 40 60 80
T 0 37 100
c

DEGREES CELSIUS

INCHES

CENTIMETERS

*Sl is the symbol for the International System of Measurements
These factors conform to the requirement of FHWA Order 5190.10.
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