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TRACC Crash attenuation cushion

1.0 Introduction

Crash cushions, also called impact attenuators, prevent
errant vehicles from impacting a barrier or fixed object
hazard either by gradually decelerating the vehicle,
or by redirecting the vehicle away from the hazard.
They are ideally suited for terminating concrete barriers or
for use where longitudinal barriers would not be effective
to shield objects.

The 2005 TRACC family of crash cushions are fully
redirective, non-gating, bi-directional energy absorbing,
designed to protect motorists from impacting the end of
concrete barriers, toll plazas, bridge piers and other hazards
in both temporary and permanent work zone locations.

The 2005 TRACC family includes;
e TRACC - a narrow Test Level 3 cushion
e ShorTRACC - a narrow Test Level 2 cushion

e FasTRACC —a narrow Test Level 3 cushion with additional
capacity for head-on impacts up to 110km/h

° WideTRACC - a wide Test Level 3 cushion for any large
gore areas

2.0 Crash Performance
All 2005 TRACC products meet the requirements of;
e Australian Standards AS/NZS 3845:1999

e National Cooperative Highway Research Program
(NCHRP) Report 350

The systems are designed to perform as follows;

» Redirect side impacts of up to 20° degrees with the axis
of the system

e Controlled stopping for impacts at the ends of the
system at angles of up to 15°

3.0 Configuration Options
The 2005 TRACC family of crash cushions are available in
several configurations as shown in Table 1.

The WideTRACC offers various options in protecting wide
hazards and gores. The WideTRACC can be flared down its
right side only (R), its left side only (L) or down both sides
simultaneously (B).

Table 1: Configuration Options

o on
3 61

TRACC Omm 6.5m
ShorTRACC 2 610mm 43m
FasTRACC 34* 610mm 79m
WideTRACC - B 3 1470mm** 6.5m**
WideTRACC - L 3 1040mm*** 6.5m***
WideTRACC -R 3 1040mm***  6.5m***

IReleaser0/14!

* Test Level 3+ indicates that the FasTRACC has been
crash tested at 110km/h which exceeds the normal
Test Level 3 impact of 100km/h.

** The width of the WideTRACC - B can be further
increased by adding wing extensions on both sides.
The extensions will add 710mm of length and 175mm
of system width per extension added.

*** The width of the WideTRACC - L and - R can be
further increased by adding wing extensions on one
side. The extensions will add 710mm of length and
87mm of system width per extension added.

The extensions attached to the rear of the WideTRACC
consists of a pair of guardrail panels continuing the height
and flare angle of the WideTRACC side panels. The panels
are supported by specially designed, braced base-plated
posts. The lower panel is further supported by a channel
that is installed between the post and the guardrail.

Left Side Flared - WideTRACC - L

Right Side Flared - WideTRACC - R

Both Sides Flared - WideTRACC - B

Figure 1: WideTRACC Configurations




4.0 Location Requirements

4.1 Unidirectional Applications

Installation of the TRACC system and its transitions
depends on the traffic pattern and the backup structure
at the particular location. Unidirectional traffic (one side or
both) requires no transition provided the unit is installed
beyond the clear zone of opposing traffic. The clear zone
is defined as the horizontal width of space available for
the safe use of an errant vehicle. The clear zone width
is dependent upon traffic volume, speed and road
geometry. For opposing traffic the clear zone will take into
consideration the width of the median. The backup frame
provides a hole pattern allowing attachment to a variety
of concrete barrier profiles. Ingal can provide adaptors for
non-standard profiles.
TRACC System

¥ Direction of Traffic

Median
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Direction of Traffic <€

Figure 2: TRACC Located Outside the Clear Zone of
Opposing Traffic - No Transition Required

} Direction of Traffic

TRACC System
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Figure 3: TRACC Located in Gore Area - No Transition
Required

4.2 Bidirectional Applications

For installations that face oncoming traffic from the
reverse direction, appropriate transitions should be
installed on the end of the backup structure to prevent
vehicle pocketing.

¥ Direction of Traffic
TRACC System
—~ull l I
Install / Direction of Traffic €——————
Transition

Figure 4: Bidirectional Traffic - Transition Required
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4.3 Approach Zone

It is recommended that the TRACC system should not be
placed directly behind a raised kerb. The approach area in
front of the system should slope at a rate no greater than
10:1 in the direction of traffic flow. The cross slope should
be no more than 12:1. The entire length of the TRACC
can be used in length-of-need calculations, as it is fully
redirective.

4.4 Downstream Zone

The TRACC should be installed so that a 1500mm clear
space will exist on both sides of the backup structure for
the side panels to retract during an end-on impact.

r—1 500mm —>|

Figure 5: Clear Space Requirement

5.0 Installation Options

5.1 Foundations

During an impact, the stopping force provided by the
TRACC is not transferred to the backup structure beyond
the cushion. All the stopping loads pass to the foundation
below the system through the anchor bolts that attach
the system to the foundation. The TRACC can be anchored
to a combination of asphalt, concrete and compacted sub
base as follows;

Table 2: Foundation Configurations

Foundation Options Anchor Stud Size

150mm Reinforced Concrete  M16x190mm
200mm Unreinforced M16x190mm
Concrete

75mm Asphalt (min) over M16x460mm
75mm Concrete (min)

150mm Asphalt (min) over M16x460mm
150mm Compact Sub Base

200mm Asphalt (min) M16x460mm

Note: If asphalt is located over a minimum of 150mm
concrete, the 460mm anchor studs can be cut off to
a length equal to the asphalt thickness plus 190mm.
This may eliminate some drilling in locations with thick
concrete and relatively thin asphalt overlays.
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TRACC Crash attenuation cushion

5.2 Backup Support and Transition Options

The TRACC with its sliding side panels can be attached or
transitioned to any backup structure capable of supporting
the last frame. If the system has been extended to greater
widths as described previously for the WideTRACC, the
flared guardrail panels used to create the extra width can
be attached to any downstream barrier or structure similar
to a standard guardrail connection.

Attachments and transitions are available for the following;
e TRACC Transition to W-Beam Barrier

e TRACC Transition to Thriebeam Barrier

e TRACC Transition to Concrete Barrier

5.3 Nose Delineation Options

The TRACC is intended for use on either the shoulder or
median in both unidirectional and bidirectional traffic
situations. TRACC units are supplied with four pieces of
delineation tape that can be customised to create the
three designs as shown below. The plastic nose cone
should be attached to the front of the TRACC using the
side panel attachment hardware already located on the
system.

6.0 Installation of the System

Only items supplied by Ingal Civil Products are to be
used for the installation of the TRACC systems. A Safe
Work Method Statement is available upon request for
installation operations.

LIFT LIFT

[

Figure 1: Recommended lifting points for 6.4m TRACC and WideTRACC
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Figure 2: Recommended lifting points for 4.3m ShorTRACC

LIFT LIFT

Figure 3: Recommended lifting points for 7.9m FasTRACC
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Figure 6: Nose Delineation Options

6.1 Lifting the System

TRACC units are delivered pre-assembled to site to facilitate
rapid installation and minimise disruption to traffic flow.

TRACC systems can be lifted as complete units by
threading lifting chains or slings directly through the tops
of the frames.

6.2 Anchoring the System

TRACC systems can be installed on combinations of
asphalt and concrete. Table 2 contains the type of anchors
required depending upon the foundation type. Holes
should be drilled 40mm less than the overall length of the
anchor stud to ensure proper embedment.

TRACC systems can be placed directly onto the foundation
as a complete unit. The system should be aligned with
the downstream barrier according to the approach and
downstream zone requirements as detailed in Section 4.0.

Holesforthe anchorstuds can be drilled into the foundation
using the system as a template. Due to the open design of
all the TRACC systems including the WideTRACG, it is not
necessary to dissemble any portion of the system in order
to drill the anchoring holes. Note that the flared section of
the WideTRACC requires additional outboard anchors that
have been packaged loose and must also be anchored to
the foundation. Refer to the WideTRACC drawings for the
location of these outboard anchors.




Once the anchor holes have been drilled and are free
from dust and moisture, the anchor adhesive can be
dispensed into the hole and the anchor stud should be
suspended by its nut and washer through the crosstie.
The stud should hang in the uncured adhesive with no
threads showing above the nut. Final tightening should
occur once the adhesive has fully cured. Refer to the
adhesive instructions printed on the cartridges for curing
times under various environmental conditions.

Too much thread showing

Cross tie

-« groutin hole >

]
RIGHT  WRONG

Figure 7: Anchor Stud Arrangement

6.3 Attachment of Backups and Transitions

The last support frame on a TRACC system must be
connected to a rigid object in order to support the side
panels and any required transition panels. While no direct
stopping forces are transmitted onto the backup support
structure during an end-on impact, the backup structure
may be required to provide support during redirecting
impacts. Please refer to Ingal Civil Products drawings or
consult with Ingal representatives to ensure an appropriate
connection is achieved.

7.0 Repair after Impact

TRACC systems are not disposable systems. Complete
replacement on the roadside after impacts is a convenient,
way of protecting workers by limiting exposure to traffic. Up
t0 98% of the TRACC is reusable after design impacts.

7.1 Repair Options

The energy absorbing portions of the base assembly of the
TRACC system can be replaced in stages depending on the
extent of the impact. Since TRACC systems are delivered
fully assembled, the damaged system is replaced entirely
with all repairs performed accurately in the safety of an Ingal
workshop. Many of a TRACC system’s components remain
undamaged after design impacts making refurbishment
simple and economical.
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7.2 Types of Damage

TRACC systems are designed to withstand end-on impacts
and redirecting side impacts. Side impacts, depending on
the severity, may only cause cosmetic damage to the system.
Any system that has been impacted along its side should be
examined to ensure that any damage that may hinder the
operational performance of the system is repaired.

During some severe, high-speed, redirecting impacts with
heavy vehicles, a TRACC system may become permanently
twisted. If the deformation at the base causes a portion of
one side of the system to be raised more than 40mm when
compared to the other side of the system, then the damaged
portion of the base assembly will require replacement.

7.3 Bush Fire Damage

Typically, the bushfire flame duration and intensity are not
high enough to compromise the structural strength of
the steel. The hot dip galvanized coating will also typically
remain unaffected through a bushfire event. If the bushfire
causes damage to the galvanized surface, then the item(s)
shall be replaced.

The nose piece is made from a composite polymer and
may deform due to the heat expose from the fire, if any
deformation is evident, the component shall be replaced.

7.4 Field Repair

Field repair is to be limited to minor end-on impacts
that stroke the system less than 1350mm. In these
circumstances, the sled is to be pulled out to its original
position. If there exists additional damage, then the unit is
to be removed with all repairs undertaken in the safety of
an Ingal workshop.

7.5 Removal of System

The TRACC can be removed from its foundation by releasing
the anchor nuts that secure the crossties. Flat wrenches may
be required to access the anchor studs under the displaced
frames and sled. Once released, the system can be lifted as a
unit and transported back to the workshop for repair. A new
or reconditioned TRACC can be positioned on the existing
anchor studs and firmly attached using the appropriate
nuts and washers.

If damage to an anchor stud occurs, it will be necessary to
remove the old anchor, drill out the adhesive in the old hole
and replace the removed anchor with a new anchor and
adhesive.
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TO INSTALL TRANSITION PANELS
THE TRANSITION PANELS MUST BE PLACED BEHIND THE
FENDER PANELS OF THE TRACC SYSTEM TO INSURE

b C1772G— TRACC TO THRIEBEAM
PROPER FUNCTION OF SYSTEM.
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REMOVE M16 x 50 SPLICE BOLT
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TO INSTALL TRANSITION PANELS

REMOVE M16 x 50 SPLICE BOLT
SUPPLIED WITH TRACC UNIT & INSTALL
M16 x B85 CONNECTING BOLT
(2 POSITIONS THIS SIDE &

Part No. C1779G

Fl_ THE TRANSITION PANELS MUST BE PLACED BEHIND THE
FENDER PANELS OF THE TRACC SYSTEM TO INSURE
PROPER FUNCTION OF SYSTEM. TRAFFIC
S - -
Y [ —— | _ _
° ° - | 1_
| T_ e
. 4 bt g b it L ] .
L] — n
0 & <
L~ L~ L~ - L~
- — T
s L | - _
e
3] - e — | il
1
3990
500 475 475 475 950 115 UPPER TRANSITION RAIL

4m NET LAYING LENGTH.

2 POSITIONS OPPOSITE SIDE)

=]
_"

bl
DL TOUEN N SO DA I (N e

RECUEE ARt B SRS
IRSORY SRS ¥ -

I
]

BACKUP POST
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WITH FLAT WASHER
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SUPPLIED BY I.C.P.
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ELEVATION

L.

LOWER TRANSITION RAIL —
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Part No. C1780G

BLOCKOUT PIECE
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M16x30 HEX HD
WITH M16 NUT

Part No. C1525
(44 POSITIONS)

M16x50 MUSHROOM HD
WITH M16 OVERSIZE NUT
Part No. C1505 & C1520
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TRANSITION POST
1800mm LONG
Part No. C1785G
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REMOVE M16 x 50 SPLICE BOLT

TIMBER BLOCKOUT (FIELD CUT TO SHAPE

SUPPLIED WITH TRACC UNIT & INSTALL

M16 x 65 CONNECTING BOLT (2 PLACES)

FROM TIMBER SUPPLIED BY ICP.)
ATTACH TO UPPER TRANSITION RAIL ONLY.
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PLAN
GALV. M16 x 75mm LONG
b UPPER CONNECTION —
d UPPER TRANSITION RAIL HEX HD COACH SCREWS, BRACKET
3m NET LAYING LENGTH, WITH GALV. FLAT WASHER.
26m RADII CONVEX. (2 POSITIONS)
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— LOWER TRANSITION RAIL
— SPLICE BOLTS M16 x 32mm LONG WITH LOWER CONNECTION
2m NET LAYING LENGTH.
M16 OVERSIZE NUTS CONNECTING UPPER & BRACKET

TO INSTALL TRANSITION PANELS

THE TRANSITION PANELS MUST BE PLACED BEHIND THE
FENDER PANELS OF THE TRACC SYSTEM TO INSURE
PROPER FUNCTION OF SYSTEM.

ELEVATION

TRUBOLT STUD ANCHORS

M16 x 150mm LONG SECURING
TRACC BACKUP FRAME TO

°F" TYPE BARRIER

(4 POSITIONS)

NON—REINFORCED
CONCRETE PAD — 32MPa
(CONSTRUCTED BY OTHERS)

LOWER CONNECTION BRACKETS TO
TRANSITION RAILS (16 POSITIONS)

\|T\o>w._. INSITU OR EXISTING

(BY OTHERS)

CONCRETE BARRIER

TRACC BACKUP FRAME
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SECTION A—A

M24 STUD ANCHORS (CHEMSET CAPSULES)
SECURING UPPER & LOWER CONNECTION
BRACKETS TO BARRIER (5 POSITIONS)
ONCE FASTENED CUT STUD EXCESS

BACK TO 5mm ABOVE NUT.
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A valmont 3 company

For more information

“ONntact us on the wec

WwWW.INgal

Head Office: Sydney
57-65 Airds Road, Minto, NSW 2566
Ph: +61 29827 3333
Fax: +61 2 9827 3300

Free call (within Australia):
1800 803 795
Email: sales@ingalcivil.com.au

Our Locations:

« Adelaide - Auckland

« Brisbane » Kuala Lumpur
- Melbourne - Newcastle

- Perth - Sydney - Wagga




