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Important Introductory Notes

Proper installation of the QuadGuard Il System is es-
sential to assure maximum performance. Take the time
to review the installation instructions and product limi-
tations thoroughly before performing the necessary
work. Do not attempt to install any crash cushion with-
out the proper plans and installation manual from the
manufacturer.

Note: The drawing package provided with the
QuadGuard I1 System should take precedence over
the drawing package provided in this manual.
These drawings are for reference only and may
not be up to date.

If you need additional information, or have questions
about the QuadGuard Il System, please call Energy
Absorption Systems’ Customer Service Department
at (888) 323-6374.
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System Overview

The QuadGuard Il System is a highly efficient,
redirective, non-gating crash cushion for hazards
ranging in width from 610 mm to 3200 mm (2' to
10.5'). It consists of crushable, energy-absorbing
cartridges surrounded by a framework of
Quad-Beam™ panels.

The QuadGuard Il System utilizes two types of cartridges
in a "staged” configuration to address both lighter cars
and heavier, high center-of-gravity vehicles. Its modular
design allows the system length to be tailored to the de-
sign speed of a site. Refer to Table A on page 9 to deter-
mine the appropriate length system for a given design
speed.

How to Determine Left/Right

To determine left from right when ordering parts, stand
in front of the system facing the hazard as shown in Fig-
ure 1. Your left is the system's left and your right is the
system's right.

Counting the Number of Bays

One bay consists of one cartridge, one diaphragm, and
two fender panels. The nose section is not considered a
bay, though there is a cartridge in the nose of each sys-
tem. Note that this means there will always be one more
cartridge in the system than the number of bays in the
system. To determine number of bays, count fender pan-
els on one side, see Figure 1 (5 bay System shown).
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Figure 1
System Orientation




Measuring the Width

The QuadGuard Il System is available in seven nomi-

QuadGuard® Il System

System Overview (cont'd.)

nal widths:

610 mm [24']
760 mm [30"]
915 mm [36"]
1219 mm [48"]
1755 mm [69"]
2285 mm [90']

3200 mm [126"] Min. 6 Bays required for this

width.

Figure 2
Width of System with Tension Strut Backup

Return Goods Policy

Before returning any goods for credit please contact
Energy Absorption Systems Inc. Customer Service
Department at 1-888-323-6374 or your local distributor
for proper instructions.

The nominal width of a system with tension strut
backup is the width between side panels behind the
backup (see Figure 2).

The nominal width of a system with concrete backup
is the width of the concrete backup at location shown
in Figure 3.

The outside width of the system is approximately
150 mm [6"] to 230 mm [9"] wider than the nominal
width. The width of the system is not the same as
the width of the backup.

Figure 3
Width of System with Concrete Backup

Crash Performance

The 5 bay QuadGuard Il System has successfully
passed the NCHRP 350, Test Level 3 tests with both
the light car and pickup truck at speeds up to 100 km/
h (62 mph) at angles up to 20 degrees.

During head-on impacts, the QuadGuard Il System tele-
scopes rearward and crushes to absorb the energy of
impact. When impacted from the side, it safely redi-
rects the vehicle back toward its original travel path and

away from the hazard.
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QuadGuard® Il System

General Specifications
I. GENERAL

All QuadGuard Il Systems are designed and manufactured by Energy Absorption Systems, Incorporated, of
Chicago, lllinois.

Il. DESCRIPTION OF SYSTEM

A. General

The QuadGuard Il System consists of energy absorbing cartridges surrounded by a framework of steel
Quad-beam guardrail, which can telescope rearward during head-on impacts. The QuadGuard Il System
has a center monorail, which will resist lateral movement during side angle impacts, and a backup,
which will resist movement during head-on impacts. The nose consists of a steel nose wrap and an
energy-absorbing cartridge. Transitions are available and may be required depending on site condi-
tions.

B. Component Descriptions

1. A bay describes a section of the QuadGuard Il System consisting of an energy absorbing cartridge,
a diaphragm, two fender panels and fasteners.

a. There are two types of cartridges, referred to as Type | and Type Il. The front portion of the
system is fitted with Type | cartridges. The rear of the system is fitted with Type Il cartridges.
The outside of each cartridge is fabricated from a weather resistant plastic. The actual quantity
of each is determined by the system design speed.

b. The diaphragms are made from 10 gauge, steel Quad-Beam sections. Two support legs are
welded to the Quad-Beam. Ski-shaped plates are welded to the bottom of the support legs. The
diaphragms are designed to lock onto, and be guided by a ground-mounted, center monorail
support structure.(The 24”, 30”, 36 and 48” wide systems require the use of monorail stabi-
lizer plates bolted between the diaphragm and rail guide.

c. The fender panels are fabricated from 10 gauge steel Quad-Beam sections. The rear of each
fender panel (the panel end furthest from the nose of the assembled system) is tapered to help
maximize performance during wrong-way, redirective impacts. Each fender panel is drilled and
slotted in accordance with the manufacturer's specifications so that when assembled in the
field, the front end (the end closest to the nose of the assembled system) is bolted to a dia-
phragm or hinge plate (depending on width of system) by means of 5/8" bolts. The rear of each
Quad-beam fender panel overlaps the next rearward fender panel and is connected to the
diaphragm or hinge plate of the next bay by means of a bolt and "'mushroom" washer. The bolt
fits through the long horizontal slot in the forward fender panel. This permits the movement,
front to back, of one set of fender panels relative to the panels in the underlying, next rearward
bay. For QuadGuard Il Systems, the mushroom bolt assembly is held in place by a compression
spring, which allows limited separation of the fender panels during an impact.

¥ 3R,
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QuadGuard® Il System
General Specifications (cont'd.)

2. The monorail support structure is made of steel and is to be anchored per manufacturer’s instructions, to a
specified concrete pad. The monorail prevents lateral movement, vertical movement and overturning of the
diaphragms during design impacts.

3. The nose section contains a nose cover and an energy absorbing cartridge and is not counted as a bay. The
nose cover is made from 14 ga. steel, powder-coated to resist weathering. The nose attaches to the front
diaphragm. Standard color is yellow.

4. The backup is made of steel and is attached to concrete or an integral tension strut framework, and is available in
nominal widths of 610 mm [24"], 762 mm [30'], 915 mm [36'], 1219 mm [48”], 1753mm [69'], 2286mm [90"]
and 3200 mm []126”].

5. Several transition panels are available as required by site conditions including: Quad-Beam to Safety Barrier,
Quad-Beam to Thrie-Beam, Quad-Beam to W-Beam, and Quad-Beam End Shoe. Contact Energy Absorption
Systems, Inc. for specific applications.

C. Material Specifications

V.

1. Metal work is fabricated from either M1020 Merchant Quality or ASTM A-36 steel. After fabrication, metal
work is galvanized in accordance with ASTM A-123. All welding is done by or under the direction of a certified
welder.

2. The system is assembled with galvanized fasteners. All bolts, nuts, and washers are Commercial Quality
"American National Standard" unless otherwise specified.

PERFORMANCE CRITERIA

For head-on impacts into the nose, a QuadGuard® Il System shall be specified which is capable of meeting the
occupant risk criteria as recommended in NCHRP 350. For vehicles weighing between 820 and 2000 kg [1,810
and 4,410 Ibs], the theoretical impact velocity of a hypothetical front seat passenger against the vehicle's interior
(calculated from vehicle acceleration and 600mm [24"] forward displacement) shall be less than 12m/s [39.4 ft/
sec], and the vehicle's highest 10 millisecond average acceleration subsequent to the instant of the hypothetical
passenger impact shall be less than 20 G's.

The QuadGuard Il System is capable of redirecting 2000 kg [4,410 Ibs] vehicles which impact the sides of the
system at speeds up to 100 km/h [62 mph] at angles of 20° (angles measured from system's longitudinal
centerline). The QuadGuard Il System is capable of redirecting 820 kg [1,810 Ibs] vehicles, which impact the sides
of the system at speeds up to 100 km/h [62 mph] at angles of 15°. (See Test Criteria below.)

The QuadGuard Il System is designed and constructed so there is no solid debris from the system which can
create a hazard on the roadway after either head-on or side angle design impacts.

TEST CRITERIA

The QuadGuard System has been fully tested per the recommended criteria set forth in National Cooperative Highway
Research Program (NCHRP) Report 350, 1993, Test Level 3 for redirective, non-gating terminals and crash cushions.

V.

A.

DESIGN AND SELECTION CRITERIA

Design, selection and placement of crash cushions shall conform to The American Association of State Highway
and Transportation Officials (AASHTQ) Publication, "Roadside Design Guide" 2002.

Installation of the QuadGuard Il System attenuators shall be accomplished in accordance with the recommenda-

tions of Energy Absorption Systems,"\\\\‘ Incorporated.

. For Customer Service Call
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QuadGuard® Il CZ System
General Specifications

I. GENERAL

All QuadGuard Il CZ Systems are designed and manufactured by Energy Absorption Systems, Incorporated, of
Chicago, lllinois.

Il. DESCRIPTION OF SYSTEM

A. General

The QuadGuard II CZ System consists of energy absorbing cartridges surrounded by a framework of steel Quad-
beam® guardrail which can telescope rearward during head-on impacts. The QuadGuard Il CZ System has a center
monorail which will resist lateral movement during side angle impacts and a backup which will resist movement
during head-on impacts. The nose consists of a steel nose wrap and an energy-absorbing cartridge. Transitions
are available and may be required depending on site conditions.

The QuadGuard Il CZ System is available in 3 to 9 bay lengths and nominal widths of 610 mm [24"], 762 mm
[30"], 915 mm [36"] and 1219 mm [48”].

B. Component Descriptions

1.

A bay describes a section of the QuadGuard Il CZ System consisting of an energy absorbing cartridge, a
diaphragm, two fender panels and fasteners.

a. There are two types of cartridges, referred to as Type | and Type Il. The front portion of the system is
fitted with Type | cartridges. The rear of the system is fitted with Type Il cartridges. The outside of each
cartridge is fabricated from a weather resistant plastic. The actual quantity of each is determined by the
system design speed.

b. The diaphragms are made from 10 gauge, steel Quad-beam sections. Two support legs are welded to the
Quad-beam. Ski-shaped plates are welded to the bottom of the support legs. The diaphragms are de-
signed to lock onto and be guided by a ground-mounted, center monorail support structure.

c. The fender panels are fabricated from 10 gauge steel Quad-beam sections. The rear of each fender panel
(the panel end furthest from the nose of the assembled system) is tapered to help maximize performance
during wrong-way, redirective impacts. Each fender panel is drilled and slotted in accordance with the
manufacturer's specifications so that when assembled in the field, the front end (the end closest to the
nose of the assembled system) is bolted to a diaphragm by means of 5/8" bolts. The rear of each Quad-
beam fender panel shall overlap the next rearward fender panel and be connected to the diaphragm of the
next bay by means of a bolt and "mushroom" washer. The bolt fits through the long horizontal slot in the
forward fender panel. This permits the front to back movement, of one set of fender panels relative to the
panels in the underlying, next rearward bay.

The nose section shall contain a nose cover and an energy-absorbing cartridge and is not counted as a bay.
The nose cover is made from 14 ga. steel, powdercoated to resist weathering. The nose shall attach to the
front diaphragm. Standard color is yellow.

The monorail support structure is made of steel and be anchored per manufacturer's instructions, to speci-
fied concrete pad or asphalt roadway. The monorail shall prevent lateral movement, vertical movement and
overturning of the diaphragms during design impacts.

The backup is made of steel and be attached to an integral tension strut framework, and is available in nominal
widths of 610 mm[24"], 760 mm[30'], 915 mm[36'] and 1219 mm [48”].

Optional Plate - The monorail backup section and the monorail extension section are available welded to steel
plate sections. The plates shall be anchored per manufacturer's instructions, to a specified concrete pad or

asphalt roadway. NN\
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QuadGuard® Il CZ System
General Specifications (cont'd.)

a. The monorail backup section is 3 bays long on a 10mm x 1.07m x 4.16m [3/8" x 3'6" x 13'7-
o/8"] plate. The backup and monorail are welded to the plate. The backup monorail section is
available in normal widths of 610 mm [24"], 760 mm [30"], 915 mm [36"] and 1219 mm [48”].

b. The monorail extension section is 3 bays long and can be added as required to the monorail
backup section to make 4 to 9 bays systems. The plate of a monorail extension section is
10mm x 1.07m x 2.74m [3/8" x 3'6" x 9']. The monorail extension sections shall prevent lateral
movement, vertical movement and overturning of the diaphragms during design impacts.

6. Several transition panels are available as required by site conditions including; Quad-beam to Safety
Barrier, Quad-beam to Thrie-beam, Quad-beam to W-beam, and Quad-beam End Shoe. Transitions may
be necessary to minimize potential vehicle snag conditions. Contact Energy Absorption Systems, Inc. for
specific applications.

C. Material Specifications

V.

1. Metal work is fabricated from either M1020 Merchant Quality or ASTM A-36 steel. After fabrication, metal
work is galvanized in accordance with ASTM A-123. All welding is done by or under the direction of a
certified welder.

2. The system is assembled with galvanized fasteners. All bolts, nuts, and washers are Commercial Quality
"American National Standard" unless otherwise specified.

PERFORMANCE CRITERIA

The QuadGuard Il CZ System is capable of redirecting 820 to 2000 kg [1,810 to 4,410 Ibs] vehicles
which impact the sides of the system at speeds up to 100 km/h [62 mph] at angles of 20 degrees for
both right-way and wrong-way impacts (angles measured from system's longitudinal centerline). (See
Test Criteria below.)

For head-on impacts into the nose, a QuadGuard Il CZ is capable of meeting the occupant risk criteria
as recommended in NCHRP 350. For vehicles weighing between 820 and 2000 kg [1,810 and 4,410
Ibs], the theoretical impact velocity of a hypothetical front seat passenger against the vehicle's interior
(calculated from vehicle acceleration and 610mm [24"] forward displacement) shall be less than 12m/
s [39.4 ft/sec]. The vehicle's highest 10 millisecond average acceleration subsequent to the instant of
the hypothetical passenger impact shall be less than 20 G's.

The QuadGuard Il GZ System is designed and constructed so there is no solid debris from the system
which can create a hazard on the roadway after either head-on or side angle design impacts.

TEST CRITERIA

The five bay QuadGuard Il CZ System has been tested per the recommended criteria set forth in National
Cooperative Highway Research Program (NCHRP) Report 350, 1993, Test Level 3 for redirective, non-
gating terminals and crash cushions.

V.

A.

DESIGN AND SELECTION CRITERIA

Design, selection and placement of crash cushions shall conform to The American Association of State
Highway and Transportation Officials (AASHTO) Publication, "Roadside Design Guide" 2002.

Installation of the QuadGuard Il CZ System attenuators shall be accomplished in accordance with the
recommendations of Energy Absorption Systems, Incorporated.

¥ BN,
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QuadGuard Il System Design Criteria

Establish Basic System Specifi-
cations

The specification of a QuadGuard 1l System for a par-
ticular site must always include system width and sys-
tem length.

1) Specification of System Width

The QuadGuard Il System is available in five nominal
widths:

* 610 mm [24"]

e 760 mm [30"]

* 915 mm [36"]

1019 mm [48']

e 1755 mm [69"]

e 2285 mm [90']

e 3200 mm [126"] Min. 6 Bays required for

width

As a general rule, selection of the narrowest width that
adequately shields the hazard is recommended.

2) Specification of System Length
System length is specified by the number of bays the

system includes. The number of bays required is a func-
tion of the design speed of the roadway.

Choose a Backup Structure for
the system

Two backup designs are available. The Tension Strut
backup and the concrete backup. Both types are appro-
priate for use on grade or deck.

Special Site Conditions

Contact Energy Absorption Systems Customer Service
Department if you would like assistance with your appli-
cation. You will need to answer the following questions:

1. Are curbs, islands or elevated objects (delin-
eators or signs) present at the site? What
height and width are they? All curbs and elevated
objects over 100 mm [4"] high should be re-

moved. If possible, curbs under 100 mm [4"]
high should be removed approximately 15 m
[50'] in front of the QuadGuard® System, and
as far back as the system’s backup. Any curbs
that must remain should be 100 mm [4"] maxi-
mum and be mountable.

2. If the installation site is a gore area, (place
where two roads diverge), what is the angle
of divergence?

3. What is the general geometry of the site, in-
cluding the roadway for 150 m [500'] in front,
so traffic patterns can be visualized?

4. |s there an existing barrier? When there is an
existing guardrail or median barrier at the site,
the backup of the QuadGuard Il System should
tie into it when possible.

5. Will there be traffic approaching from the
rear of the system? Is the system in a two-
way traffic situation, with traffic going in op-
posite directions on either side of the system?
Or, is the system on the side of the road in a
location where cross over traffic is a concern?
If so, a Transition from the back of the system
to the hazard is necessary to prevent vehicle
snagging (see Page 15).

6. Are there any other unique features at the
site that may affect positioning or perfor-
mance of the QuadGuard 1l System? (See next
section).

Other Factors That May Affect
Your Design:

1. The existence of drain inlets.

2. Junction boxes or other appurtenances located
near the hazard.

3. Insufficient space for the length preferred.
4. The location and movement of expansion joints.

If these or any other special site conditions exist,
please contact Energy Absorption Systems Customer
Services Department before proceeding with your de-
sign. For Customer Service call: 1-888-323-6374.

¥ 3R,
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QuadGuard Il System Design Criteria (cont'd.)

This chart represents the modified versions of the QG Il length relative to impact speed, and is
based on the capacity of the system using a 2000 kg [4400 Ib] Pickup truck.

Model # Vehicle TYPE I TYPEII
# of Speed Cartridge Cartridge
Bays kph [mph] Qty. Qty.
1* QG240 40 [25] 2 0
2 QG270 70 [44] 2 1 Table A -
3* QG280_ 80 [50] 2 2
4 QG290__ | 90[56] 3 7 Speed Chart
5 QG2100 100 [62] 3 3 For Narrow
6* QG2105_ 105 [65] 4 3 systems
7* QG2110_ _ 110 [68] 4 4
8x QG2115 115 [71] 4 5
o QG2120_ _ 120 [75] 4 6
Model # Vehicle TYPE | TYPEII
# of Speed Cartridge | Cartridge
Bays kph [mph] Qty. Qty.
. Table B -
2
3* QG270 _ 70 [44] 2 2 Speed Chart
4 QG280__ | 80[50] 3 2 For Wide
5 QG2100_ 100 [62] 3 3 systems
6* QG2105 105 [65] 4 3
7* QG2110 110 [68] 4 4
8* QG2115_ _ 115[71] 4 5
o* QG2120 120 [75] 4 6

*System capacity estimated through calculation.

Impact conditions which differ from thoise described in the NCHRP
350 test matrix for non-gating, redirecting crash cushions may
result in different crash results than those encountered in testing.

Furthermore, impacts in excess of TL-3 impact severity, or the
existence (at the site of the installation) of curbs or cross slopes in
excess of 8%, may yield crash performance which does not meet
NCHRP 350 evaluation criteria relative to structural adequacy,
occupant risk and vehicle trajectory factors.

E
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Model Number
Description

NOMINAL WIDTH OF THE—
SYSTEM AT BACKUP

QUADGUARD Il —
—

QG27024

DESIGN SPEED (km/h)

Figure 4
Model Number Key
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QuadGuard Il cz Design Criteria

The portable compact crash cushion for construc-
tion zones. The QuadGuard Il ¢z is available in the
same narrow sizes as permanent systems.

A wise choice...

because the Construction Zone QuadGuard
(QuadGuard Il cz) provides the same lifesaving
efficiency and features of the permanent
QuadGuard Il System. The QuadGuard Il cz is de-
signed to redirect vehicles hitting the system along
the side. After a typical design speed head on impact
the majority of the system can be used again. The
system can usually be repaired by pulling it back into
place and replacing the Nose and Cartridges. (Depend-
ing on the foundation a QuadGuard Il cz may need to
be reset after impact.)

because the QuadGuard Il cz is easy to transport. The
system can be pre-assembled away from the job site.
When the need arises, the QuadGuard Il ¢z, can be po-
sitioned at the impact site with the aid of a 2 ton lifting
device.

because installation of the QuadGuard Il cz usually
requires little site preparation. Both the lifting platform
and steel backup are integral parts of the QuadGuard I
cz so the installation of anchor bolts is usually all that is
necessary.

because the QuadGuard Il cz may be permanently in-
stalled on a prepared site. When there is no longer a
need for temporary site protection, or when the con-
struction job is finished, the QuadGuard Il ¢z can be per-
manently installed.

because the QuadGuard Il cz is crush efficient. Car-
tridges offer exceptional energy absorbing efficiency.
With variable design lengths systems can be tailored
to meet your design criteria. The QuadGuard Il cz of-
fers the best size/efficiency ratio of any impact attenu-
ator. Thus, the shortest system possible for a given
design speed can be installed. This increases driver
decision distance and reduces the likelihood of the
system being hit.

because the QuadGuard Il cz meets your needs for
temporary protection at most construction sites.
Whether it be the end of unfinished median barriers,
bridge piers, temporary or permanent safety walls, light
posts, or numerous other types of hazards. As with
the permanent QuadGuard Il System, the system size
should be chosen so that the width and length are no
larger than necessary.

The QuadGuard Il cz must be properly anchored. Re-
fer to Page 12 for the recommended anchorage for
various foundations.

Table € QuadGuard Il cz on a Plate Model Numbers

NUMBER OF NOMINALWIDTH
BAYS 610 mm [24"] 760 mm [30”"] 915 mm [36"]
2 QZ27024P QZ27030P QZ27036P
5 QZ210024P QZ210030P QZ210036P

Model Number Description

QUADGUARD Il CZ (CONSTRUCTION ZONE)

DESIGN SPEED (km/h)

L L

Z27024P

PLATE/MONORAIL SECTIONS

WIDTH OF THE BACKUP (610 mm [24"], 760 mm [30"], 915 mm [36"],

1219 mm [487])

Figure 6
Model Number Key

¥ BN,
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QuadGuard® Il System

QuadGuard Il cz Foundation Specifications

Foundation Specifications

The QuadGuard ¢z may be installed on any of the follow-
ing Foundations using the specified anchorage:

A: Concrete Pad 8 L o ;*‘2}150 mm [6"]

Foundation: 150 mm [6"] minimum depth
Portland Cement Concrete (P.C.C.)

Anchorage: MP-3®with 180 mm [7"] studs
140 mm [5.5"] embedment

Note: 18” Anchors are supplied with the
QuadGuard cz. If another substrate is encountered,
please call customer service to discuss options.

B: Asphalt over P.C.C. /)-.or2°27 | 75 mm [3"]

75 mm [3"]

Foundation: 75 mm [3"] minimum Asphalt Concrete
(A.C.) over 75 mm [3"] minimum (P.C.C.)

Anchorage: MP-3 with 460 mm [18"] studs
420 mm [16.5"] embedment

C: Asphalt over Subbase 150 mm [6"]

150 mm [6"]

Foundation: 150 mm [6"] minimum (A.C.) over
150mm [6in] minimum Compacted Subbase (C.S.)

O 00000000
0O 0O0O0O0O0O0O0O0
© 0 O00O0O0O0O0O0
© 0 00O0O0D0O(J
0O000O0O0O0O0O0
© OO0 000000

A. C. (Asphalt Concrete)
AR-4000 A. C.

(per ASTM D3381 '83) .75" Maximum,
Medium (Type A or B) aggregate

Sieve Size Operating Range (%)Passing

1 100
3/4" 95-100
3/8" 65-80
No. 4 49-54
No. 8 36-40
No. 30 18-21
No. 200 3-8
P.C.C. (Portland Cement Concrete)% 7 8

Stone aggregate concrete mix
4000 psi minimum compressive strength
(Sampling per ASTM (C31-84

or ASTM (C42-84a, testing per ASTM (C39-84)

NN

C.S. (Compacted Subbase) %\\//\\///\\\//\\//j

150 mm [6"] minimum depth 95% compaction
Class 2 aggregate

Anchorage: MP-3 with 460 mm [18"] studs Sieve Size Moving Average % Passing
420 mm [16.5"] embedment 3" 100
ZOZOZO:OZO:OZOZO 200 mm [8“] 2 1/2” 90_1 00
D: Asphall Onlv L0 LS No. 4 40-90
Foundation: 200 mm [8"] minimum (A.C.) No. 200 0-25
Anchorage: MP-3 with 460 mm [18"] studs
NN\ NN\

420 mm [16.5"] embedment

12
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QuadGuard® Il System

General Installation Information

Required Tools
Documentation
* Manufacturer’s Installation Manual
e Manufacturer's Drawing Package
Cutting equipment
e Rebar Cutting Bit
22 mm (7/8") Concrete Drill Bits (*Two Fluted)
Grinder, Hacksaw or Torch (optional)
Drill Motor
Drill Bits: 1/16" through 7/8"

* Energy Absorption Systems recommends using
two fluted drills to achieve optimum tensile strength
when installing the MP-3 anchoring system.

Hammers
* Roto Hammer
e Sledgehammer
e Standard Hammer
Wrenches
e Heavy Duty Impact Wrench
e Standard adjustable wrench

* 1/2" drive sockets: 7/16”, 9/16", 11/16", 3/4",
15/16", 1 1/8", 1 1/4"

* Deep Sockets: 5/16", 1 1/4"

e Ratchet and attachments for the above sock-
ets

» Breaker Bar: 1/2" x 24"

e Torque Wrench: 200 ft-1bs.
e (rescent Wrench: 300 mm [12"]
e Allen Wrench: 3/8"

* Impact Wrench: 1/2"

e Open End Wrench: 7/16”

¥ BN,

. For Customer Service Call
' 1-888-32-ENERG

Personal protective equipment
e Safety Glasses
* Gloves

Miscellaneous
e Traffic Control Equipment

e Lifting and Moving Equipment (A lifting de-
vice is preferred although a forklift can be
used.) Minimum 5,000 Ib. capacity required.

e Compressor (100 psi) and Generator (5 KW)
* Long Pry Bar

e Drift Pin 300 mm [12']

» Center Punch

e Tape Measure 7.5 m (25"

e Chalk Line

e Concrete Marking Pencil

* Nylon bottle brush for cleaning 7/8" drilled
holes

e Rags, Water, and Solvent for Touch-up

Note: The above list of tools is a general recommen-
dation. The actual number of tools required will
depend on specific site conditions and the com-
plexity of the installation.

13



QuadGuard® Il System

Transitioning

Quad-Beam End Shoe
Transition Panel

The Quad-Beam End Shoe Panel transitions the Quad-
Guard Il System to vertical faced concrete structures
whether it is a concrete backup or concrete barrier wall,
see Page 15. An Extended End Shoe is also available.
In cases where the corners of the hazard are not cham-
fered it may be necessary to add wheel deflectors to
the structure in order to prevent wheel snagging.

Quad-Beam to Guardrail
Transition Panel

(W-beam and Thrie-Beam)

The Quad-Beam to W-beam and Quad-Beam to Thrie-
Beam Transition Panels transition the QuadGuard Il

System to new and existing runs of standard guard-
rail, see Page 15.

Quad-Beam to Safety Barrier
Transition Panel
There are several options available when transitioning the

QuadGuard Il System to safety shape barrier depend-
ing on the shape and position of the barrier.

& LEFT SIDE
PANEL

813mm [32”]

Left Side Application

When transitioning to barriers with a "New Jersey" style
profile, the 4" offset transition panel is most commonly
used, see Page 15. For transitioning to barriers that
are in line with the side of the system, use transition
assembly 354018L or R. For transitioning a wide sys-
tem to barrier that runs parallel to the centerline of the
system, transition assembly 354042L or R is used. A
9" offset transition panel is also available for
transitioning to barriers that are in line with the side of
the system.

When transitioning to Single Slope style barriers and
parapets, 6" and 8" offset transition panels are avail-
able. For transitioning a wide system to barrier that
runs parallel to the centerline of the system, a 6" off-
set panel is available.

How do you determine
the transition panel offset?

The Transition Panel Offset is determined by measuring
the distance between the face of the barrier and the top
edge of the backup diaphragm at 32" above ground level,
see Figure 7. Remember, when installing the
QuadGuard Il System that the correct transition panel
offset must be achieved in order for the offset bracket
to nest between the barrier and transition panel en-

RIGHT SIDE
PANEL
OFFSET

813mm [32”]

Right Side Application

Figure 7
Transition Panel Offset
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QuadGuard® Il System

Transitioning (cont'd.)

Transition Panel Types

If a system is placed in a location where traffic will be
approaching from the rear, a transition panel is neces-
sary. Figures 8, 9, 10 & 11 show the standard panel
types. There are variations for each panel type. The

specific panel needed will depend on system and site
conditions. Therefore, it is important to send site spe-
cific data to the customer service department for a
recommendation for exact panel needed for your ap-
plication.

Figure 8
Quad-Beam to Safety Barrier (NJ Shape) Transition Panel

DIRECTION
OF TRAFFIC

Figure 10
Quad-Beam to W-Beam Transition Panel

{'\\\\‘

Figure 9
Quad-Beam to Thrie-Beam Transition Panel

DIRECTION
OF TRAFFIC

Figure 11
Quad-Beam End Shoe Transition Panel

. For Customer Service Call
& 1-888-32-ENERG
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QuadGuard® Il System

Site Preparation

Establish Required System Footing

Note that the system must be anchored. MP-3 poly-
ester anchor bolts will be supplied for all required an-
chorages in concrete. Refer to QuadGuard Il Installa-
tion Manual, or MP-3 kits for detailed installation in-
structions.

1) Is the system to be placed on existing concrete?

Existing concrete - Concrete must be at least
150 mm [6"] thick, reinforced 28 MPa [4000 psi]
Portland cement concrete (P.C.C.), or 200 mm [8"]
thick non-reinforced 28 MPa [4000 psi] P.C. Con-
crete Roadway, measuring at least 3.66 m [12’-
0”] wide by 15.24 m [50’-0"] long. The concrete
should be in good condition and be free of major
cracks.

New concrete - If existing concrete does not meet
these criteria, a new concrete pad must be placed to
properly secure the system. See concrete pad de-
tails supplied with the system.

2) Is there a cross slope at the installation site?

Cross slope exists - If there is a cross slope of more
than 8% (5 deg.), or if the cross slope varies (twists)
more than 2% (1 deg.) over the length of the sys-
tem, a concrete leveling pad may be required.
(See Figure 12)

No Cross slope - No additional action is required.

8% (5°) (12:1)
MAXIMUM

N

LEVELING PAD
(SHOWN EXAGGERATED
FOR CLARITY)

Figure 12
Cross-Slope

NN NN\

General Mainte-
nance and Repair

The QuadGuard Il System is considered to be reusable.
After most design impacts, you can expect to reuse 65 -
70% of the system. The system must be inspected after
each impact and must be pulled out to its original length.
Depending on the impact, components may get damaged
and need replacement.

Estimated time for Maintenance

An experienced two person crew with the proper tools and
spare parts should be able to complete the work in one to 3
hours depending on the damage done to the system.
Life Expectancy

Environment

Except due to impact damage, it is anticipated that the car-
tridges will survive in a highway environment for a period
ranging from 10 to 15 years from the date of installation.

Impacts

Life expectancy is also dependent on the impacts. This in-
cludes:

1. The number of impacts
2. The severity of the impacts
3. The temperature at the time of the impacts

Systems must be inspected after each impact. Any car-
tridge that is crushed or otherwise damaged should be re-
placed and the system should be pulled out to its original
length.

IMPORTANT: After an impact, always follow the
“Post-Impact Instructions” in the maintenance and
repair section of the installation manual.

Recycling Information

When parts need to be replaced, it is recommended that
the old parts be recycled as follows:

Steel should be sold as scrap to a local metal recycler.

Plastic from the cartridges should be sold to a plastic recy-
cler if available. If a recycler is unavailable, dispose of the
material as plastic refuse.

. For Customer Service Call
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QuadGuard® Il System

Limitations and Warnings

Energy Absorption Systems, Inc., in compliance with the
National Cooperative Research Highway Program 350
(NCHRP Report 350) “Recommended Procedures for the
Safety Performance of Highway Safety Features”, con-
tracts with FHWA approved testing facilities to perform
crash tests, evaluation of tests, and submittal of results
to the Federal Highway Administration for review.

The 5 bay QuadGuard Il System has been tested and
evaluated per the recommendations of the NCHRP 350
Guidelines™ for Test Level 3 (TL-3) terminals and crash
cushions. These tests typically evaluate product per-
formance by closely simulating actual impacts involv-
ing a typical range of vehicles on roadways, from light-
weight cars (approx. 820 kg [1800 Ib.]) to full size
pickup trucks (approx. 2000 kg [4400 Ib.]). A prod-
uct can be certified for various speed levels.

TL-1: 50 km/h [31.10 mph]
TL-2: 70 km/h [43.49 mph]
TL-3: 100 km/h [62.13 mph]

These tests are not designed to represent the perfor-
mance of products when impacted by every vehicle
type or every impact condition.

Energy Absorption Systems, Inc. does not represent
nor warrant that the results of these controlled tests
show that vehicle impacts with the products in other
conditions would necessarily avoid injury to person(s)
or property. Impacts that exceed the design capabili-
ties of the product may not result in acceptable crash
performance as outlined in NCHRP Report 350, rela-
tive to structural adequacy, occupant risk and vehicle
trajectory. Energy Absorption Systems, Inc. expressly
disclaims any warranty or liability for injury or damage
to persons or property resulting from any impact, col-
lision, or harmful contact with products, other vehicles,
or nearby hazards or objects by any vehicle, object or
person, whether or not the products were installed by
or under the direction of Energy Absorption Systems,

¥ BN,

. For Customer Service Call
& 1-888-32-ENERG

Inc. or by third parties.

Impact conditions which differ from those described
in NCHRP 350 test matrix for non-gating, redirecting
crash cushions may result in different crash results
than those encountered in testing. Furthermore, im-
pacts in excess of TL-3 impact severity, or the exist-
ence (at the site of the installation) of curbs or cross
slopes in excess of 8% may yield crash performance
which does not meet NCHRP 350 evaluation criteria
relative to structural adequacy, occupant risk and ve-
hicle trajectory factors.

The QuadGuard Il System was designed to be installed,
delineated, and maintained in accordance with State
and Federal guidelines. It is important to select the
most appropriate product configuration for a site. The
customer should be careful to properly select, install
and maintain the product. Careful evaluation of the site
geometry, vehicle population type, speed, traffic di-
rection and visibility are some of the elements that re-
quire evaluation in the proper selection of a safety ap-
purtenance. For example, curbs could cause unsafe
vehicle trajectory.

After an impact occurs, the product should be restored
to its original condition as soon as possible. When a re-
usable safety product is struck, it is still necessary to re-
store the product to its original length and inspect all the
components for damage and repair and/or replace com-
ponents as necessary.

*Copy may be obtained from:
Transportation Research Board
National Research Council

2101 Constitution Avenue, N.W.
Washington, D.C. 20418
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 For Customer Service Call
1-888-32-ENERG
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Customer Service Department

USA

Phone 1-888-323-6374 Fax 1-312-467-1356
Asia Pacific

Phone +65 6276 3398 Fax +65 6276 6218
Europe

Phone +44-1473-221-105 Fax +44-1473-221-106

35 East Wacker Dr., 11th Floor

Chicago, IL 60601-2076

Engineering and Manufacturing Facilities:
Rocklin, California and Pell City, Alabama

-EI ENERGY ABSORPTION
~~ SYSTEMS, INC.
A Quixote Company
Saving Lives By Design Part No. 2750877-0100
Rev. C 4/27/09 http://www.energyabsorption.com/ ©2008 Energy Absorption Systems, Inc.




CRASH CUSHION SYSTEM
(TYPE SCI-100GM)
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Parts List: %%E% g
01 — Transition 24" Concrete Block Right & Left #9433 =3, -§
Only need one transition for reverse g§ g 21 (E|e E
direction traffic protection. |§§ l§|§ g 3 g <
SMART CUSHISOCI\II1 O—OGT'\LEST LEVEL Il CONCRETE BLOCK, 24 INCH TRANSITION 24" BLOCK S
CONCRETE FOUNDATION ET-06-04 w
\ \ ONE OR BOTH SIDES AS REQUIRED(O1 /'CONCRETE E 5.
i / / BARRIER - % §
L _ i __L PRl S il Y | Wyl — - % g f %
= :_ =g = :l,_l_:r:I .7 _f % Z § %
48 [1219] == L == - | 24 [610] | slaols
_ i ite)m T - : | L (=]
= = ' o g E o
- S —) = S — ] — gy & === KX & o | Y
== == —IA g
SQUARE OR
0 MITER CORNER R
335 854 HHH HAH g
2607 [6610] SYSTEM LENGTH TO BARRIER / ENDBCESH,(])N g §§
276 [7011] CONCRETE PAD LENGTH // TO END TRANS. - gg A
Bolts are 31" from front of barrier. If barrier tapers in before this, get . . el
measurement. May move the system forward no more than 6". Or you Canrpt be wider than 24" for this
can move the system forward more and use a transition on both sides transition. §
and move it forward until it is a flat surface. —EE
CONCRETE BLOCK, 24 INCH TRANSITION o,
ET-06-04 ” N
SMART CUSHION, = TEST LEVEL I ONE OR BOTH SIDES AS REQUIRED 20 ok o
) | ) r E_BARRIER i >l
==y =y e e / “2
- - - - - - - - —- ) sum_ ‘ &
334 [851] =+ — - =" F=:fc=—" S e— ) 33fees] | [
£ By £ f f f ” Sl (/ | |8 i
V. TR T e T e R R e =S A T s ) ] " 3;!
TIRiE ; ) f “—CUSHION UP AGAINST “ 3,
CONCRETE FOUNDATION CONCRETE BARRIER S g“.lg;
[122]— 260}( [6610] OVERALL LENGTH OF SMART CUSHION gg M/E%E
S «I -8

LEVEL [ll ELEVATION



JSmith
Rectangle

JSmith
Text Box
Only need one transition for reverse direction traffic protection.

JSmith
Line

JSmith
Rectangle

JSmith
Text Box
Cannot be wider than 24" for this transition.

JSmith
Line

JSmith
Line

JSmith
Text Box
Bolts are 31" from front of barrier.  If barrier tapers in before this, get measurement.  May move the system forward no more than 6".  Or you can move the system forward more and use a transition on both sides and move it forward until it is a flat surface.


Cross Slope at Top Surface not to Exceed 1 in 10
Foundation must be a Level Plane

* % % * * Wide Hazards and Transitions may require
the foundation to be longer. See Transition Drawings.

SPECIFICATIONS

All reinforcing steel - straight #4 ASTM-A36
Embedment requirements:

6" reinforced concrete pad with anchor embedment of 5 1/2"

8" non-reinforced concrete pad with anchor embedment of 5 1/2"

3" asphalt over 3" concrete with anchor embedment of 16 1/2"

6" asphalt over 6" of compacted subbase with anchor embedment of 16 1/2"
8" asphalt with anchor embedment of 16 1/2"

The contractor shall furnish a certification for material installed to the following requirements:

6" reinforced concrete (PCC) sampling per ASTM C31-84, testing per ASTM C39-84
8" non-reinforced concrete (PCC) sampling per ASTM C31-84, testing per ASTM 39-84
3" asphalt over 3" concrete - Type SP 12.5 Level C or higher

6" asphalt over 6" of compacted subbase - same as above

8" asphalt (AC) - Type SP 12.5 Traffic Level C or higher

23-0"
[7010]
10 3/4 123/8 12 5/8 73/4
[273] [314] [321] [197] _
- ? 9 17 18 141/2 1312 131/2 131/2 131/2 131/2 13 16 1/4 [ 13 [ 131/2 13 1/2 1312 W [ 13 |_53/4 § =
] ;:r . [229] [432) [457] | [368] | [343] | [343] | [343] | [343] | [343] | [330] | [413] [330] [343] | [343] | [343] [330] [146] A 8,
NN - 4 L4 <5
f’ j 102] | 1oz o ¢ f
_ |
% ! t
[ SCI100GM
‘ Rear Level 3 System
% rog b ?
o b4 7
— PCC 4000 ' —
‘% %‘102] at full cure > 10 ; ‘ ;i- g
\—:\:r = - o ;_.
T S S S AT A AT Ao 4 %
O D L N L oL DI

N
\
X
i//
i//
%
6 [152]%




CRASH CUSHION SYSTEM
(TYPE TAU II)



[927]
36 1/2" '
[864] [829]
34" _ 32 5/8"

o

NOTES:
1. ITEM #4 NOT SHOWN.

Item Qtv Part Description Part#? UM
1 1.00 30in Universal TAT-TT 100kph System Components 30T100 EACH
2 1.00 Comp act Backstop, 30" COB30 EACH
3 1.00 Tau II Nose Piece per BSI Prin BO10711 FACH
4 1.00 Concrete Anc Pkg, COB CCOB EACH
H)k 2 [756]
- Y - 29 3/4"
(8205 ] o
323" !
‘ _/I\A/l\_/l\_/l\_l/l\_/l\,_/l\_/l\
[810] —— xiz—u IF_Z—II liz—u liz—u niZ—ll liz—u li—— B
31 7/8" ¥ I\I/E\I/EI\I/EI\I/EI\I/EI\I/EI\I/EI\‘/ : I\
f I
4 (6610] .
! 260 1/4"
- [7079] -
278 11/16"
SCALE 140 Standard Tolerance
i Angular  +- 1/2 Deg.
© 2005 Barer Sytems Inc. DATE __[INIT._| Fractonal - 1116
The information heron is DRAWN BY 191405 C(;al\-/\g BZ? ).(>)<<>)<(; :// 8;3
proprietary to Barrier Systems
Inc. shall not be disclosed, TITLE: TAU-I1 30" 100kph MODEL | DRAWING NUMBER REV
dqplicated or used othenNise A SEE ECN 00675 9/14/05/CMB " COMPACT BACKSTOP, 3OT1 OOCBC A
el of b Syatems I, | REV. CHANGES DATE | BY |REQD| NEXT ASSY. | ITEM CONCRETE, BLACK NOSE




THRIE BEAM COMPACT BACKSTOP SHOWN. [152]
——

TERMINAL RECTANGULAR TRANSITION IS COMPATABLE e —~— [165]]
CONNECTOR GUARDRAIL WASHER WITH PCB BACKSTOP, FLUSH = " 6 1/2"
MOUNT BACKSTOP, AND WIDE
FLANGE BACKSTOP. SEE LENGTH [25]
TABLE FOR TRANSITION XTI N
POSITIONING PER BACKSTOP. 1947 BLOCK OUT
[550] DETAIL
}* [104 ]
41/8"

UNIVERSAL TAU-II
SYSTEM

v

RECTANGULAR
GUARDRAIL
WASHER

UNIVERSAL

TAU-Il END PANEL “—TRANSITION

BRACKET
(2) NESTED UNIVERSAL
TAU-Il ANGLED END PANEL
UNIVERSAL TAU-II
SLIDING PANEL
NOTES:
1.) UNIVERSAL TAU-II SYSTEM TO BE INSTALLED PER MANUFACTURERS 7.) ATTACH THRIE BEAM TERMINAL CONNECTOR TO
INSTRUCTIONS. UNIVERSAL TAU-Il END PANEL WITH 5/8" [16mm] X 2" [50mm]
2.) TRANSITION SHOWN IS COMPATABLE WITH COMPACT BACKSTOP BOLTS WITH BEAM WASHER AND NUT WITH WASHER.
(SHOWN), FLUSH MOUNT BACKSTOP, PCB BACKSTOP, AND WIDE 8.) TRANSITION BRACKET TO BE INSTALLED OVER PIPE PANEL
FLANGE BACKSTOP. IT IS APPLICABLE WITH ASPHALT ANCHORING MOUNTS UNDER THE (2) NESTED ANGLED END PANELS AND
PACKAGES FOR PCB BACKSTOP AND PCB BRACE KIT FOR COMPACT THE SLIDING PANEL. BEND IN TRANSITION BRACKET FACES
BACKSTOP. REARWARD AND FITS AROUND PIPE PANEL MOUNTS. JOINT
3.)THRIE BEAM TERMINAL CONNECTOR PER AASHTO HARDWARE IS SECURED WITH SLIDING BOLTS. SLIDING BOLTS TO BE —
SPECIFICATION RTEOL. TORQUED PER MANUFACTURERS SPECIFICATIONS. —— L — LENGTH "L
4.) STANDARD TIMBER OR PLASTIC OFFSET BLOCKS FIELD TRIMMED " SEE TABLE BACKSTOP _IN MM
FOR USE. BLOCK OUT DETIAL SHOWS DIMENSIONS FOR F-SHAPE [COMPACT 74314 | 1900
SAFETY SHAPED BARRIER. ACTUAL DIMENSIONS SHOULD REFLECT PCB 943/4 | 2400
SHAPE OF BARRIER TRANSITIONED TO. FLUSH MOUNT | 893/8 | 2270
5.) PANELS AND BLOCKOUT ATTACHED TO BARRIER WALL WITH 5/8" WIDE FLANGE 128 1/2 3260

[16mm] BOLTS WITH BEAM WASHER AND NUT WITH WASHER AND

BEAM WASHER. 20" [500mm] BOLTS MAY BE FIELD TRIMMED, LENGTH T p———
MAY VARY WITH DIFFERENT BARRIER SHAPES. HOLES DRILLED THROUGH | & 5005 Barrer Sytems Inc. SCALE: 1:25 anquar 1112 Deg

MEDIAN BARRIER ARE 3/4" [20mm]. MECHANICAL OR CHEMICALLY DATE _ [INIT. | Fractonal - /16
BONDED ANCHORS MAY BE USED THAT MEET OREXCEED 15,000 LBF  [rr—i— DRAWNBY |06/06/05 [ GAD | Dec. XXx=+- 010
SHEAR AND PULL OUT STRENGTH. orontioary 1o Baney Systems GAD | Dec. XX=+-.030
6.) ATTACH THRIE BEAM TERMINAL CONNECTOR TO MEDIAN BARRIER . . MODEL REV
WITH (3) 5/8" [16mm] BOLTS WITH WASHERS AND NUT WITH WASHERS g“;plfg;iggg‘r?gggfg{ggfvi,se 1 | na . | TITLE: lTJgIMEFSISAA[\II_ ET}QEFQ II ETRRANSITION DRAWING NUMBER
AND BEAM WASHERS. REFERENCE NOTE 5 FOR DETAILS. withoUt the express witten :
el of b Syoms Ino. | REV- CHANGES DATE| BY |REQD| NEXT ASSY.| ITEM B050606




\
S OFFSET 5, |
|

OR STEEL BLOCKOUT A TYPICAL —

189 [4800]
APPROX.

I

S oom & A

1.) REINFORCEMENT OF SAFETY SHAPED BARRIER 5.) RECTANGULAR GUARDRAIL WASHER PER AASHTO
END MAY BE NEEDED. REFER TO BSI' SPECIFICATION HARDWARE SPECIFICATION FWROJ.

BO10714 OR B0O10819 FOR FOUNDATION 6.) TAU-II SYSTEM TO BE INSTALLED PER
REQUIREMENTS. MANUFACTURER INSTRUCTIONS.

2.) SUPPORT SPACING AND BLOCKOUTS SHOWN ARE 7.) OVERLAP THRIE BEAM OR BRIDGE SHOE

IN ACCORDANCE WITH NEVADA DOT SPECIFICATION ACCORDING TO DIRECTION OF TRAFFIC.

R-8.4.3. UNDERLYING PART SHOULD BE DOWNSTREAM OF
3.) 4—SPACE THRIE BEAM GUARDRAIL PER AASHTO TRAFFIC AS SHOWN.

HARDWARE SPECIFICATION RTMO1b.

4.) THRIE BEAM BRIDGE SHOE PER AASHTO 2001 Barer Systens, e SCALE: 1=20 hgar & 1/7.
HARDWARE SPECIFICATION RTEO1b. ’ DATE J Frectional £ 1/16
he information heron is 07/02/01 M Dgg XX_:t .030

broprietary to Barrier Systems /26/
P 2 vt e dosones = [OCE ELN 00568 e DR N e
Huplicated or used otherwise RELEASE PREP. 11/19/01 NA BACKSTOP, TRANSITION TO

ithout the express written

hoproval of Barrier Systems Incjl REV. CHANGES DATE ‘D[ NEXT ASSY. SAFETY SHAPE P.C.B. OFFSET BO W 072 6




NOTES:

1.) REFERENCE UNIVERSAL TAU-Il FOUNDATION DIMENSION CHART FOR SPECIFIC
SYSTEM FOUNDATION DIMENSIONS.

2.) FOUNDATION MATERIAL, SPECIFICATIONS, AND ANCHORAGE MUST BE IN
ACCORDANCE WITH BSI FOUNDATION SPECIFICATIONS FOR A CONCRETE PAD.
REFERENCE BS| DRAWING A040113.

3.) THE CONCRETE REINFORCEMENT SHOWN IS RECOMMENDED TO ENSURE ADEQUATE
FOUNDATION INTEGRITY FOR PROPER IMPACT PERFORMANCE. VARIATIONS MAY
BE REVIEWED AND DETERMINATIONS MADE AS TO EQUIVALENCE BY PROJECT
ENGINEER.

4)) ALL REBAR IS #5 [15mm].

5.) IF FOUNDATION EXTENDS FROM A CONCRETE CURB, WALL,

ABUTMENT, OR OTHER CONCRETE HAZARD, PLACE BACKSTOP

AGAINST THE HAZARD AND SUBTRACT 10" FROM DIMENSION "L".

6.) TORQUE ANCHORS TO 120 FT-LBF [160 N-m.

7.) ANCHORING COMPOUND MUST MEET BSI SPECIFICATIONS.

SECTION A-A
SCALE: 1:24 Sevai o -
DATE [ INIT, |Fracional = 116" BARRIE TEMS
DRAWNBY | 01/08/04 | GAD | Dec .Xxx= + 010 ————
ADPRID BY JSM DeC XX: + 030 A LINDSAY TRANSPORTATION SOLUTIONS COMPANY
TITLE: SHEET | DRAWING NUMBER | REV.
1 B010708 1 UNIVERSAL TAU-II FOUNDATION,
REV. CHANGES DATE | BY |REQD| NEXT ASSY. | ITEM COMPACT BACKSTOP 10F 1| A040102 0




FOUNDATION SPECIFICATIONS:

THE TAU-Il CRASH CUSHION SYSTEM HAS BEEN DESIGNED TO ATTACH TO CONCRETE OR ASPHALT FOUNDATIONS. USE THE ANCHORAGE
SPECIFIED BELOW DEPENDING ON THE FOUNDATION AT THE JOB SITE. REFERENCE UNIVERSAL TAU-Il FOUNDATION DRAWINGS FOR

FURTHER DETAIL.

MATERIAL SPECIFICATIONS
1.) CONCRETE PAD PORTLAND CEMENT CONCRETE (PCC)

8 6 IN. [150 mm] FOUNDATION: MINIMUM  IN. [150 mm] REINFORCED PCC PADOR ~ 8 IN. [200

REINFORCED OR mm] NONREINFORCED PCC PAD ———_ STONE AGGREGATE CONCRETE MIX, 4,000
8. 1200 mm] ANCHORAGE: 34 IN. [20 mm] X 8.} IN. [210 mm] GALVANIZED ANCHOR WITH6 IN. e * ) P8I |28 MPa] MINIMUM COMPRESSIVE
150 mm] EMBEDMENT ' . ~” STRENGTH (SAMPLING PER ASTM C31-84
1160 mm] oo % ( ORASTMCA284A, TESTING PER ASTM
~ C39:84)

2.) ASPHALT OVER SUBBASE
FOUNDATION: MINIMUM 6 IN [150 mrm] AC OVER 6 IN. [150 mm] COMPACTED DGA

SUBBASE

ASPHALTIC CONCRETE (AC)

SRR )6 IN 0150 i g ANCHORAGE: 34 IN. [20 mm] X 18 N. 480 mm] GALVANIZED ANCHORS WITH 16 —————————————_ AR4000AC. (PERASTM D338183) 75"
%ﬁgﬁgﬁgﬁgﬁ& ? 6 IN [150 mml IN. [410 rom] ENT TR e 7L s) MAXIMUM, MEDIUM (TYPE A OR B)
T ASPHALT ANCHORING KIT REQUIRED Coe e AGGREGATE

1.

4

3') ASPHALT ONLY FOUNDATION: MINIMUM 8 IN. [200 mm] AC

7 6 IN [200 mm] ANCHORAGE: 3/4 IN. [20 mm] X 18 IN. [460 mm] GALVANIZED ANCHORS WITH 16
mn IN. [410 mm] EMBEDMENT

ASPHALT ANCHORING KIT REQUIRED COMPACTED SUBBASE (DGA)

4.) ASPHALT OVER P.C. CONCRETE  _, \o.amon: acover pec. OIN 150 ol MNMUM DEFTH, 0%

ANCHORAGE: /4 IN. [20 mm] GALVANIZED ANCHORS WITH MINIMUM 8 IN. [150
mm] EMBEDMENT IN PCC - ASPHALT ANCHORING KIT NOT REQUIRED SIEVE SIZE
R ¥

IF 6 IN. [150 mm] EMBEDMENT IN PCC IS NOT POSSIBLE USE 217

4 IN. [20 mm] X 18 IN. [460 mm] GALVANIZED ANCHORS WITH 16 IN. [410 mm] No.4
EMBEDMENT - ASPHALT ANCHORING KIT REQUIRED No. 200

SCALE: FULL

DATE
DRAWN BY | 01/09/04

MODEL [ DRAWING NUMBER

SEE ECN 00589 hs/02/0
’ — FOUNDATION SPECIFICATIONS I T AOA()1 1 3

CHANGES DATE
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