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QuadGuard®Il

The QuadGuard® Il has been tested pursuant to National Cooperative Highway Research Program
(“NCHRP Report 350”) specifications. The QuadGuard® Il has been deemed eligible for federal-aid
reimbursement on the National Highway System by the Federal Highway Administration (“FHWA").

Product Description Manual

2525 N. Stemmons Freeway
Dallas, Texas 75207

Warning: The local highway authority, distributors, owners, contractors,
lessors, and lessees are responsible for the assembly, maintenance, and
repair of the QuadGuard® II. Failure to fulfill these RESPONSIBILITIES with
respect to the assembly, maintenance, and repair of the QuadGuard® Il could
result in serious injury or death.

The instructions contained in this manual supersede all previous information and manuals. All
information, illustrations, and specifications in this manual are based on the latest QuadGuard® Il
information available to Trinity Highway at the time of printing. We reserve the right to make
changes at any time. Please contact Trinity Highway to confirm that you are referring to the most
current instructions.

QuadGuard® is a registered trademark of Energy Absorption Systems, Inc. Part No. 611298
© 2019 Trinity Highway Products, LLC
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Customer Service Contacts

Trinity Highway is committed to the highest level of customer service. Feedback regarding the
QuadGuard® Il, its assembly procedures, supporting documentation, and performance is always
welcome. Additional information can be obtained from the contact information below:

Trinity Highway

Telephone (888) 323-6374 (USA)

P +1 312 467 6750 (International)
E-mail TrinityHighway.com/Contact
Website TrinityHighway.com

Limitations and Warnings

Trinity Highway contracts with FHWA approved testing facilities to perform crash tests, evaluate
test results, and submit results to the FHWA for review.

The QuadGuard® Il has been deemed eligible for reimbursement by FHWA as meeting the
requirements and guidelines of NCHRP Report 350. NCHRP Report 350 tests are designed to
evaluate product performance involving a range of vehicles on roadways, from lightweight cars
(approx. 1800 Ib. [820 kg]) to full size pickup trucks (approx. 4400 Ib. [2000 kg]). A product can
be certified for multiple Test Levels. The QuadGuard® Il is certified to the Test Level(s) as shown
below:

Test Level 2: 43 mph [70 km/h]]
Test Level 3: 62 mph [100 km/h]

These FHWA directed tests are not intended to represent the performance of systems
when impacted by every vehicle type or every impact condition existing on the roadway.
This system is tested only to the test matrix criteria of NCHRP Report 350 as approved by
FHWA.

Trinity Highway expressly disclaims any warranty or liability for injury or damage to persons or
property resulting from any impact, collision or harmful contact with products, other vehicles, or
nearby hazards or objects by any vehicle, object or person, whether or not the products were
assembled in consultation with Trinity Highway or by third parties.

The QuadGuard® Il is intended to be assembled, delineated, and maintained within specific state
and federal guidelines. It is important for the highway authority specifying the use of a highway
product to select the most appropriate product configuration for its site specifications. The
customer should be careful to properly select, assemble, and maintain the product. Site lay out,
vehicle population type; speed, traffic direction, and visibility are important elements that require
evaluation in the selection of a highway product. For example, curbs could cause an untested
effect on an impacting vehicle.

After an impact occurs, the debris from the impact should be removed from the area immediately
and the specified highway product should be evaluated and restored to its original specified
condition or replaced as the highway authority determines as soon as possible.

TrinityHighway.com 3 Revision H November 2019
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System Overview

The QuadGuard® Il is a potentially reusable, re-directive, non-gating crash cushion for roadside
obstacles ranging in width from 24” to 126” [610 mm to 3200 mm)]. It consists of energy-absorbing
cartridges surrounded by a framework of Quad-Beam™Panels. The decision as to whether this
product is reusable after impact rests solely within the sound discretion of the trained engineer,
experienced in highway products, who is working at the direction of the local DOT, or appropriate
highway authority, which specified and now owns the product.

The QuadGuard® Il utilizes two types of cartridges in a staged configuration designed to address
both lighter cars and heavier, high center-of-gravity vehicles. Its modular design allows the system
length to be tailored to the design speed and appropriate number of Bays for a site (p. 10).

Impact Performance

The 5 Bay QuadGuard® Il has successfully passed the requirements outlined in NCHRP Report
350, Test Level 3 tests with both the light car and pickup at speeds of up to 62 mph [100 km/h] at
angles up to 20 degrees.

During head-on impact testing, within NCHRP Report 350 criteria, the QuadGuard® Il is designed
to telescope rearward to absorb the energy of impact. When impacted from the side, within the
applicable NCHRP Report 350 criteria, it is designed to redirect the vehicle back toward its original
travel path and away from the roadside obstacle.

How to Determine Left/Right

To determine left from right when ordering parts, stand in front of the system facing the roadside
feature. 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, two Fender Panels, etc. The Nose section is
not considered a Bay, though there is a Cartridge in the Nose of each system. 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 Panels on one side (Figure 1).

DIAPHRAGM
REAR //////////

CARTRIDGE

RIGHT
FENDER PANELS
FRONT A
LEFT e
o

Figure 1 A
System Orientation |
3 - Bay System
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Measuring the Width

The QuadGuard® Il is available in seven (7) nominal widths:

o 24"[610 mm]

e 30" [760 mm]

e 36" [915 mm]

e 48"[1219 mm]

e 69”[1755 mm] - (Minimum 3 Bays Required)

e 90" [2285 mm] - (Minimum 3 Bays Required)

e 126" [3200 mm] - (Minimum 6 Bays Required)
The nominal width of a parallel system is the width of the diaphragm (Figure 2).
The nominal width of a wide system is the width at the location shown in Figure 3.

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

.~
e
S

Figure 2
Width of Narrow system

Figure 3
Width of Wide system
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Trinity Highway Approved Adhesive Anchoring System

A Trinity Highway approved adhesive anchoring system is required to securely anchor crash
cushions. Each approved adhesive kit contains adhesive, studs, nuts, washers and instructions.
Both vertical and horizontal assemblies are possible using an approved adhesive anchoring
system.

Site Conditions

Cross-slope exists — If there is a cross-slope of
more than 8% (5 degrees), or if the cross-slope
varies (twists) more than 2% (1 degree) over the
length of the system, a concrete leveling pad
may be required (Figure 4).

No cross-slope — No additional action is
required.

Figure 4
Cross-Slope

1) Specify Backup Structure

The two Backup designs available are the Tension Strut Backup and the Concrete Backup.
Both types are appropriate for use on grade or deck.

2) Special Conditions

Contact Trinity Highway Customer Service Department if you would like input with your
application. You will need to answer the following questions:

1.

2.

Are curbs, islands or elevated objects (delineators or signs) present at the site?
What height and width are they? All curbs and elevated objects over 4” [100 mm] high
should be removed. If possible, curbs taller than 4” [100 mm] high should be removed
approximately 50’ [15 m] in front of the QuadGuard® Il and as far back as the system’s
Backup. Any curbs that must remain should be 4” [100 mm] maximum and be mountable.

What is the angle of divergence if the construction site is a gore area?

What is the general geometry of the site, including the roadway for at least 500’ [150 m] in
front, so traffic patterns can be visualized?

3.

Is there an existing barrier? Where there is an existing guardrail or median barrier at the
site, the Backup of the QuadGuard® Il should tie into it when possible.

Will there be traffic approaching from the rear of the system? Is the system in a two-
way traffic situation, with traffic going in opposite directions on either side of the system?
Or, is the system on the side of the road in a location where crossover traffic is a concern?
If so, a Transition from the back of the system to the hazard is necessary to prevent vehicle
interaction (pp. 12 & 13).

Are there any other unique features at the site that may affect positioning or
performance of the QuadGuard® II?

TrinityHighway.com 6 Revision H November 2019
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3) Other Factors that May Affect Your Deployment:
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 Trinity Highway Customer
Service Department before proceeding with your design (p. 3).

Important: It is the responsibility of the appropriate highway authority to select
the location for the QuadGuard Il in accordance with the Roadside Design Guide.
Trinity Highway is not responsible for choosing the location where a system will be
placed.

Impact conditions which differ from those described in the NCHRP Report 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
assembly) of curbs or cross-slopes in excess of 8%, may yield performance which does not
meet NCHRP Report 350 evaluation criteria relative to structural adequacy, occupant risk and
vehicle trajectory factors.

Figure 5
Model Number Key

TrinityHighway.com 7 Revision H November 2019
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These following charts represent the modified versions of the QG Il length relative to impact
speed, which is based on the capacity of the system using a 2000 kg [4400 Ib.] pickup truck.

Speed & Cartridge Placement Chart For Narrow Systems

# of Bays Model # kph [mph] Type | Type ll
1* QG240 | 40[25] 2 0
2 QG270 _ | 701[44] 2 1
3* QG280 _ | 80[50] 2 2
4% QG290 _ | 90[56] 3 2
5 QG 2100__ | 100[62] 3 3
6* QG 2105_ _ | 105[65] 4 3
7* QG 2110 _ | 110[68] 4 4
8* QG 2115 _ | 115[71] 4 5
o QG 2120 | 120[75] 4 6
# of Bays Model # kph [mph] Type | Type ll

3* QG 270 70 [44] 2 2

4* QG 280_ _ 80 [50] 3 2

5* QG 2100 _ | 100 [62] 3 3

6* QG 2105 _ | 105 [65] 4 3

7* QG 2110__ | 110(68] 4 4

8* QG 2115__ | 115([71] 4 5

o QG 2120 | 120[75] 4 6

*System capacity estimated through calculation.
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Transitioning

Quad-Beam™ End Shoe
Transition Panel

The Quad-Beam™ End Shoe Panel transitions the QuadGuard® Il system to vertical faced
concrete structures whether it is a concrete Backup or concrete barrier wall (p. 13). An Extended
End Shoe is also available. In cases where the corners of the hazard are not chamfered, it may
be necessary to add wheel deflectors to the structure in order to prevent wheel interaction.

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 guardrail (p. 13).

Quad-Beam™ to Safety Barrier Transition Panel

There are several options available when transitioning the QuadGuard® Il system to safety shape
barrier depending on the shape and position of the barrier.

When transitioning to barriers with a “New Jersey” style profile, the 4" offset Transition Panel is
most commonly used (p. 13). For transitioning to barriers that are in line with the side of the
system, use transition assembly 616041B or 616044B. For transitioning a wide system to barrier
that runs parallel to the centerline of the system, transition assembly 616048B or 616049B 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 the Single Slope style barriers and parapets, 6” and 8” offset Transition Panels
are available. For transitioning a wide system to barrier that runs parallel to the centerline of the
system, a 6” offset panel is available.

How do you determine the Transition Panel offset?

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 (Figure 7). Remember,
when assembling the QuadGuard® Il that the correct Transition Panel offset must be achieved in
order for the offset bracket to nest between the barrier and Transition Panel ensuring proper
performance of the transition.

~

Figure 7
Transition Panel Offset
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Transition Panel Types

If a system is placed in a location where traffic will be approaching from the rear, a Transition
Panel is necessary. Standard panel types are illustrated below and there are variations for each
panel type. The specific panel applied will depend on system and site conditions. Therefore, it is
important to send site specific data to the Trinity Highway Customer Service Department for exact
panel requirements of your application.

Figure 8 Figure 9
Quad-Beam™ to Safety Barrier Quad-Beam™ to Thrie-Beam
(NJ shape) Transition Panel Transition Panel
.m/:_m\“x\
/NN
/N ~.
5"-\‘. \\1 "
X\
N
Figure 10 Figure 11
Quad-Beam™ to W-Beam Quad-Beam™ End Shoe
Transition Panel Transition Panel

TrinityHighway.com 11 Revision H November 2019



https://trinityhighway.com/contact/

QuadGuard® Il CZ Deployment Criteria

This portable compact crash cushion is for construction zones. The QuadGuard® Il CZ is
available in the same narrow sizes as permanent systems.

The QuadGuard® Il CZ must be properly anchored.

Important: QuadGuard® Il wide systems should not be anchored to asphalt.

QuadGuard® Il CZ Plate Model Numbers and Widths ‘

Number of Bays 610 mm [24”] | 760 mm [30”] | 915 mm [36”]
2 QZ27024P QZz27030P QZz27036P
5 QZ210024P QZ210030P QZ210036P
Model Number Description
Figure 12

TrinityHighway.com

Model Number Key
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Foundation/Anchoring

Warning: Itis the responsibility of the installer that this assembly conforms with
the guidance provided by the AASHTO Roadside Design Guide, including, but not
limited to, those regarding placement on or adjacent to curbs.

Asphalt Installations

Systems with a Tension-Strut Backup may be temporarily installed in construction zones on
asphalt. Assemblies on Asphalt Concrete (“A.C.”) must provide a minimum of 76 mm [3"] layer
of asphalt over a minimum of 76 mm [3"] layer of Portland Cement Concrete (“P.C.C."), 152
mm [6”] layer of asphalt over 152 mm [6”] layer of subbase, or 203 mm [8”] layer of asphalt with
no subbase.

Important: Only 460 mm [18”] threaded rods, utilizing Trinity Highway approved
adhesive, can be used with asphalt foundations. Contact Trinity Highway for a
complete list of approved adhesives (p. 3).

Concrete Installations

For concrete installations, the QuadGuard® Il should be installed only on an existing or freshly
placed and cured concrete base (28 MPa [4000 psi] minimum). Orientation of the concrete base
and the attenuator must comply with the project plans or as otherwise determined by the resident
project engineer or appropriate highway authority.

Recommended dimension and reinforcement specifications for new concrete pads can be found
on the standard drawings.

The QuadGuard® Il may be installed on any of the following foundations using the specified
anchorage:

Foundation A: Reinforced Concrete Pad or Roadway

Foundation: 150 mm [6"] minimum depth P.C.C.

Anchorage:  Approved adhesive with 180 mm [7”] studs 140 mm [5 1/2"] embedment
Foundation B: Asphalt over P.C.C.

Foundation: 76 mm [3”] minimum asphalt concrete (A.C.) over 76 mm [3”] minimum P.C.C.
Anchorage: Length of anchor required is 460 mm [18"] 420 mm [16 1/2"] embedment
Foundation C: Asphalt over Subbase

Foundation: 150 mm [6"] minimum A.C. over 150 mm [6"] minimum Compacted Subbase (C.S.)
Anchorage:  Approved adhesive with 460 mm [18"] studs 420 mm [16 1/2"] embedment
Foundation D: Asphalt Only

Foundation: 200 mm [8”] minimum A.C.

Anchorage:  Approved adhesive with 460 mm [18”] studs - 420 mm [16 1/2"] embedment

TrinityHighway.com 13 Revision H November 2019
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611367 — 1 of 3
Monorail Assembly
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625650
Diaphragm Assembly, QB

TrinityHighway.com 33 Revision H November 2019




614050

Shim Kit, Diaphragm, Rail Guide, QG Il
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Fender Panel Assembly, QG
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611580 — 1 of 2
Nose Assembly, QG I, Narrow
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Nose Assembly, QG Il, 48
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Backup Assembly, TS, QG Wide
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Backup Assembly, Concrete, QG Wide
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Diaphragm Assembly, QG, Wide
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Nose Assembly, QG II, Wide

TrinityHighway.com 46 Revision H November 2019




Alquassy Joyouy giNOd

a | v eoozie | sun
H0ZFGLL HIAWAN NOWINHLSN Bmp a00zZ 19 )
A1GW3ASSY HOHONY anod L8/11/6 1ds
WN3LSAS ., Q¥YN2AVYND (6/21/6 W
dswn] g
ININLEYAI0 HOMY3SIH ONY ONINIINIONI mﬁwu . e
ONI ‘SHALSAS NOILJYO0SAY A9YANA L6/15/L prouds3 ERLEREEER]
- "SNOWLWOIAI03dS ¥04 SNOWINMLSNI
8900219 "ON AT8WISSY NOLLYTIVASNI WALSAS ONIMOHONY €—diW 20 0¥¥NOO¥ND 3HL OL ¥333des
g8¥9C09 "'ON AT8W3SSY V=V OIS
‘Q3LON 3SMY3HLO SSINN [SIHONI] SHALINWMUA NI 3% SNOISNINIA 9
HIMYYE NYIOIN LIHONOD '2'd [ISd 000'v] oW 8Z “NIN S
++(SSANMDIHL
'NIW L9 )LIVHJSY OL 8NDd ¥OHONY OL 43sn 38 AVN SO0 J30w3NHL .81
"JunLonELs %030 [oo2] o8t (9
“AYMOYOH 030804N3x-NoN [00°9] o5t (2
++ISHLAI0 ILIHINOD WOKINIA SNIMOTIO4 3HL ¥3d 3LIHINOD 'Dd
‘NIW [I5d 000+] PdW 82 OL BWOd HOHONY OL 03SN 38 AVW SONLS .Z2/1 9
ONIMOTI04 3HL 40
3ND ONISN 8NOd HOVLLY “(03dIN03y 9) | WALl ONISN ¥3IHYvE 40 S30IS
HLOB HOMINY "MMOHS Sv (£ WiLl) 500 Q3av3IMML Z1 40 WONININ ¥ HLIM
(L¥I0 LON) 30v4MNS QIO ¥ OL QIHOHONW 3B LSNW GWId “IONYANOINId
LOVdN| ¥3d0sd JMNSNI 0L 03MINO3Y SI 3OVHOHINY 3LvNDIOY
yINEYE FHL 40 ONI TWNINYAL OLNI QI¥IISNvML 38 NvD SI0N04 LOWdWI ¥
(wioL 9) o# 13NV ¥3d 6 "(dAL) [sa9I-% 0ZL]NA £91 38 OL INDNOL TvNI4

0 8l of L3HIVHE M3d SL1T08 HOHONY Z 40 WAWININ ¥ TIVLSNI OL AMVSS3D3N
" 41 S30H + TuHa {00°6]LZL SI BWDL OLNI HLE3Q F10H dIONIWWOIIY ¢
ONMIEG 804 ALYNNAL SY 3LYTd HOHONY 3sn 2

"HIINIONT LOIr0dd A8 JINITWAINDI T18YNOSYIY

0L S¥ 30¥W SNOWVNINYILIA ONY 033NN 38 AVA SNOWLVIMYA (M 3dAL)

ONMIYY AYVE0dWEL H0J SNYId J4YONYLS WINSOJMYD 40 3LVLS NO J35vE

SI NMOHS TI¥130 3HL  "W3ALSAS Ou¥N2avNnD 3HL HLIM NOLWYNIBWNOD NI

Q35N NIHM ALIMOALNI H3184¥8 3LwN030Y  J4NSNI Ol H3ldxvd 3LIHINCD
FEVIH0d #04 JIONIWWOD3Y SI W, TIVL30 NI NMOHS LNIWIDHO4NIFY 3HL |

(&)@ v » z saon 335

ALON
(1 310N 33S)
W LNINIDHOANEH TvIIdAL
S 3avE9 v vi3d
aN3 ¥3Iguva -] -
, v v [00'81]L5v0
i [
=]
L=
(=]
~
(=]
=)
1
[oo'6leZ2 - - : : - - [oo'6]6zZ
00'L “ASSY HOHONY BAJd 'SNOLDNAELSNI a0ZFGLL S [oo6le2E [oo6]622
002 HOH Z/1 9Xb/ELIM Ld'E—dN "HOHONY 8049509 [; - . -
L]e¥
0021 9'GH "Buxk/E 03AvI¥HL Q0¥ 066L9L1 ¢ [ooozt Jevos
00°¢ ZO'LIM LYVND'E =dNHOHINY 89/9£09 Z | 9'3dVHS—J'43148Y g HOHONY DEG9809 H8¥9£09
009 Iavl 335 RS | 9'0D'ANDd HOHONY 9900219 8900Z19
0,034 NOWLINOS30 ON 0015 nall NOLLCI¥OS3a | WALl | WALl 'ON_ATEW3SSY
1S Slyvd 37gvL

900¢T9

H November 2019

ision

Rev

47

TrinityHighway.com




AlqQwiassy a0ys pu3
S ver | soigos [ SUN | Y LM
?o_moﬁhwa
OD'ASSY 3JOHS QN3 wm\m\m omo_v_._ﬁvi
W3LSAS @Q¥YNIAYND %/5/9 ] =sber S HUM HSTT2 38 GINOHS OR3 ML HOWONY
96/1/€ MOM ‘(aal) [s81-14 0z1] wneal 38 oL 3nDHOL TYNId
ANINLEYJID HOWY3S3Y ONY ONIHIANIDNG il — {o0's] £Z) HLA30 F10H QIONINWOITY
ONT ‘SWALSAS NOLLJN0SAYV X9YANA 96/v2/S | snoys °q SERIERE PER] "ONITIRG %04 IUYIJNAL SY_30HS ON3 350 7
H501809 ON ATENISSY [S3HINI] SHILINTIN NI 3uv mzo_wz,uzmm_.mo z_
dNAXIvE LNYLS NOISN3L
NOILYOIlddY 30IS LHOIY NOILVIlddY IS 14
|
7 L
1
3NV ONILSIX3 32%1434
NOILVOlddY 30I1S 1HOIY NOILVOlddY 301S 1437 K qIN
)
00°L HOH 2/ 9%F/E'LIN 1d'E—dWHOHINY 8049509 4 TENVA ONILSIX3 30vd3d ,W
0ot 9'90'30HS ANITANYS 3015 9221809 | T8
0,034 NOW 13530 ON %0015 (=] By
LSMN SLlyvd

S0T809

Revision H November 2019

48

TrinityHighway.com




616041
4" Offset Transition Assembly
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TRINITY
‘ ' Ahead of the Curve®

For more complete information on Trinity Highway products and services,
visit us on the web at www.trinityhighway.com. Materials and specifications
are subject to change without notice. Please contact Trinity Highway to
confirm that you are referring to the most current instructions.

www.trinityhighway.com

888.323.6374 (USA)  +1214.589.8140 (International)





