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PREFACE

The Barrier Systems, Inc. (BSI), TAU-II crash cushion
system incorporates the newest roadside safety
materials and engineering processes.

As with any roadside safety device, the TAU-II
system must be installed properly to insure proper
performance. Thoroughly review and fully
understand the installation instructions and product
limitations before starting the installation. An
instructional video is available from BSI to help
explain the general installation requirements. Watch
and fully understand the TAU-II Installation and
Assembly Video before attempting to install this crash
cushion. Do not start the installation without the
proper plans and tools required for installation.

If you need additional information, or have
guestions about the TAU-II Crash Cushion,
please call the BSI Customer Service
Department at 888-800-3691 (U.S. toll free) or
707-374-6800.

INTRODUCTION

The TAU-II system has been tested to meet the
rigorous requirements of NCHRP Report 350, Test
Levels 2 and 3. The systems will be provided in
lengths and capacities for both low speed and high
speed applications.

The TAU-II system is fully redirective and non-gating,
and is ideally suited for narrow hazards such as the
ends of rigid barriers, tollbooths, utility poles and
more. Ease of installation, numerous transition
options, low maintenance requirements, and
reusability of system components make the TAU-II
system ideal for treating many roadside hazards.

Redirective, non-gating crash cushions are highway
safety devices whose primary function is to improve
the safety for occupants of errant vehicles that impact
the end of rigid or semi-rigid barriers or fixed roadside
hazards by absorbing the kinetic energy of impact or
by allowing controlled redirection of the vehicle.
These devices are designed to safely decelerate an
errant vehicle to a safe stop or redirect an errant
vehicle away from roadside or median hazards.
These types of systems are typically applied to
locations where head-on and angled impacts are
likely to occur and it is desirable to have the majority
of post impact trajectories on the impact side of the
system.

Placement and use of the TAU-II system should be
accomplished in accordance with the guidelines and
recommendations set forth in the “AASHTO Roadside
Design Guide,” FHWA memoranda and other state
and local standards.
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IMPORTANT INFORMATION

The TAU-II crash cushion must be installed
properly to maximize the systems ability to
protect errant motorists that impact the system.
Designers, installers and people that maintain the
system should thoroughly understand the
manufacturer’s instructions prior to performing
the necessary work. Key information is provided
in this Design Manual and important additional
information is in the Installation Manual and
Maintenance Instructions. If these documents are
not available or if there are any questions
regarding the proper placement, installation or
maintenance of the TAU-II crash cushion, contact
Barrier Systems, Inc., Customer Service toll free
at 888-800-3691 (in the U.S.) or 707-374-6800.

SYSTEM OVERVIEW

The TAU-II system is designed and constructed to
provide acceptable structural adequacy, minimal
occupant risk and safe vehicle trajectory as set forth
in NCHRP 350 for redirective, non-gating, crash
cushions. The TAU-Il system is designed to shield
the ends of median barriers and other narrow fixed
objects likely to be struck head-on, by absorbing and
dissipating the kinetic energy of impacting vehicles.
TAU-II utilizes disposable Energy Absorbing
Cartridges (EACSs) to absorb the kinetic energy of the
impacting vehicle. The EACs are separated by
diaphragms and held in place with a framework of
thrie-beam corrugated steel rail panels that
“telescope” rearward during head-on impacts. As the
vehicle compresses the cushion, it exerts a force on
the first bay containing an EAC. The diaphragms
distribute the impact forces uniformly to all the
remaining cartridges in each bay until the vehicle
eventually stops. The depth of penetration is
dependent upon both the original impact speed and
the mass of the impacting vehicle. Only the Energy
Absorbing Cartridges are expended after most head-
on impacts. When hit at an angle along the side, the
system is restrained laterally by guidance cables that
run the length of the system, attaching to the bottoms
of the diaphragms, and terminate at the anchors at
each end of the system. The front and rear cable
anchors are bolted to a foundation.

TAU-II CRASH CUSHION SYSTEM

ISOMETRIC DRAWING (TL-2)
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Rear or Back
- Downstream -

Right Side

Front or Nose
' - Upstream -

-

Sign Conventions

The picture of the TAU-II system above is labeled to
show the descriptive terms that will be used
throughout this manual.

Bay Counting Convention

The picture of the TAU-II system above is labeled to
show how the bays are numbered throughout this
manual. Note that the nose does not have an Energy
Absorbing Cartridge and is not counted as a bay.
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Design Considerations

The TAU-II system is a redirective, non-gating system
that has been fully tested in conformance with
NCHRP Report 350 and approved by the U. S. DOT
Federal Highway Administration as well as several
countries outside of the U.S. Redirective, non-gating
crash cushions are frequently used at locations
where if is desirable to have the majority of post
impact vehicle trajectories on the impact side of the
system. If it is desirable to maximize the post impact
trajectories to the back side of the system, non-
redirective crash cushions should be considered.

This section will address several of the other key
issues that should be considered in deciding where
and how to use the TAU-II crash cushion.

System Length and Width
The length and width of the TAU-II crash cushion is
shown on the drawings in the Appendix.

System Capacity

The TAU-II crash cushion is available in several
lengths to accommodate frontal impact velocities
higher and lower than required in NCHRP Report
350. Appendix B (Page 15) contains a chart that
shows the number of options available, the frontal
impact speed capacity and the Type “A” and Type “B”
EAC configurations.

Types of Backstop Structures

The TAU-II crash cushion can be installed with either
a freestanding “Compact Backstop” or a “P.C.B.
Backstop” that can be attached to properly reinforced
concrete barrier. These two options are shown in
Appendix A.

Foundation Options and Considerations

There are three foundation options that are described
in Appendix A. The TAU-II system must be securely
attached to the appropriate foundation in accordance
with the Installation Manual and the drawings in
Appendix A and E. Anchoring material options are
listed in Appendix C.

The concrete foundation shown on the drawings must
be a minimum of 6 inches (150 mm) thick, reinforced
28 Mpa (4000 psi) Portland Cement Concrete (PCC)
or 8 inches (200 mm) non-reinforced 28 Mpa (4000
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psi) PCC. Asphalt foundations must be a minimum of
8 inches (200 mm) thick, AR-4000 Asphalt Concrete
as described in Appendix A (Page 8). The foundation
should be free of major cracks and other structures
(expansion joints, drainage structures, etc.) that could
interfere with the operation of the TAU-II system.

Cross slopes of up to 8% (5 degrees or 1:12 slope)
can be accommodated with the standard hardware
and with the instructions provided with the system. If
there are cross slopes in excess of 8%, contact
Barrier Systems, Inc., Customer Service to obtain
engineering advice and assistance.

Transition Options

The TAU-II crash cushion was designed to be able to
use standard AASHTO type transitions. Departments
of transportation can apply their standard transition
designs between the TAU-II system and adjacent
longitudinal barrier systems. Several typical
transition options are provided in Appendix D.

Special care should be taken to ensure that the type
of transition system chosen properly addresses the
direction of all vehicles that will be exposed to the
system. If there is bi-directional traffic around the
system, ensure that the transition properly shields the
vehicles from the backstop structure of the TAU-II
system.

Other Site Conditions and Considerations

There are numerous other conditions that should be
taken into consideration when selecting and locating
crash cushions. The majority of these are addressed
in the “AASHTO Roadside Design Guide” and in
memoranda from the Federal Highway Administration
and state Departments of Transportation. These
should always be taken into consideration when
selecting and locating crash cushions.

A few of the typical considerations are as follows:

e All curbs, islands and elevated objects
greater than 4 inches (100 mm) high that
would be beneath, beside or less than 50 feet
(15 m) in front of a TAU-II crash cushion
should be removed prior to installation.

e Ensure that all drainage inlets or structures,
junction boxes, expansion joints, sign
supports, delineators or any other element
that is close to the installation site of the
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TAU-II system, cannot interfere with the proper
operation of the system.

Limitations and Warnings

The TAU-II system has been rigorously tested and
evaluated per the recommendations in the NCHRP
Report 350 Guidelines for Test Level 2 (TL-2) and
Test Level 3 (TL-3) terminals and crash cushions.
The impact conditions recommended in NCHRP 350
are intended to address typical in-service collisions.

When the TAU-II system is properly installed and
maintained, the system is capable of stopping or
containing and redirecting impacting vehicles in a
predictable and safe manner under the NCHRP 350
impact conditions of:

Vehicles: Pickup (2000P) and small car (820C)
Mass: 4409 Ibs. (2000 kg) and 1808 Ibs. (820 kg)
Speed: 62 mph (100 km/hr)

Angle: 20 degrees for pickup and 15 for small car

Vehicle impacts that vary from the NCHRP 350
impact conditions described for redirective non-
gating, crash cushions may result in significantly
different results than those experienced in testing.
Vehicle impact characteristics different than or in
excess of those encountered in NCHRP 350 testing
(speed and angle) may result in system performance
that may not meet the NCHRP 350 evaluation
criteria.

Page 6

180 River Rooad * Rio Vista, CA 94571



APPENDIX A

Anchoring Foundation Options

There are three approved anchoring foundation
configurations for the TAU-II system. The first
method utilizes a solid concrete pad over the length
of the system. The second utilizes concrete blocks at
the Backstop and Front Cable Anchor locations. The
third is asphalt (as specified in Appendix A, Page 8).

(Variations of these foundations may be reviewed
and determinations made as to equivalence by the
Project engineer.)

There are different foundation configurations
depending on which backstop you are using
(Compact or P.C.B.). Foundation options for both of
the Backstop systems are shown in the following
drawings.

Foundation Specifications ......... Page 8

Compact Backstop:

Foundation, PC concrete Pad or Roadway,
TAU-II with Compact Backstop
Drawing # B010819 ............ccccevvnnnen. Page 9

Foundation, PC concrete Anchor Blocks,
TAU-II with Compact Backstop
Drawing # BO10714 .........cccccvvvvvnnnen. Page 10

Foundation, Asphalt,
TAU-Il with Compact Backstop
Drawing # B020410 ..........ccccovenrnne. Page 11

P.C.B. Backstop:

Foundation, PC Concrete Pad or Roadway,
TAU-II with P.C.B. Backstop
Drawing # B011044 .........cceiievininnnn. Page 12

Foundation, PC Concrete Anchor Block,
TAU-II with P.C.B. Backstop
Drawing # B011045 .............cocevvnene. Page 13

Foundation, Asphalt,
TAU-II with P.C.B. Backstop
Drawing # B020411 .........cccccvvvvvnnnen. Page 14

For additional information regarding
this product, please contact:

Barrier Systems, Inc.
Customer Support
180 River Road

Rio Vista, CA 94571

Toll Free (US) 888 800 3691
Phone 707 374 6800
Fax 707 374 6801
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APPENDIX A: 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. Please see Appendix C for
chemical anchoring specifications.

Foundation: Minimum 6 in. (150 mm) Reinforced PCC Pad

1. Concrete Pad

6 in. (150 mm) or 8 in. (200 mm) Nonreinforced PCC Pad
Reinforced or
8 in. (200 mm) Anchorage: 3/4in. (20 mm) x 8 1/4 in. (210 mm) bolts

Nonreinforced 6in. (150 mm) embedment

2. Asphalt over Subbase Foundation: Minimum 6 in. (150 mm) AC over 6 in.
(150 mm) Compacted DGA Subbase

6in. (150 mm)

6in. (150 mm)

4. Asphalt over P.C. Concrete

3in. (75 mm)
3in. (75 mm)

Anchorage:

Foundation:

Anchorage:

Foundation:

Anchorage:

3/4 in. (20 mm) x 18 in. (460 mm) bolts
15 to 16 1/2 in. (380 to 420 mm) embedment

Minimum 8 in. (200 mm) AC

3/4in. (20 mm) x 18 in. (460 mm) bolts
15 to 16 1/2 in. (380 to 420 mm) embedment

Minimum 3 in. (75 mm) AC over minimum
3in. (75 mm) PCC

3/4 in. (20 mm) x 18 in. (460 mm) bolts
15 to 16 1/2 in. (380 to 420 mm) embedment

SPECIFICATION SUMMARY

Portland Cement
Concrete (PCC)

Stone aggregate

concrete mix, 4,000 psi
(28 MPa) minimum

Asphalt Concrete
(AC)

AR-4000 A.C. (per
ASTM D3381 '83) .75"
Maximum, medium

Compacted
Subbase (DGA)

6 in. (150 mm) minimum
depth, 95% compaction,
class 2 aggregate

compressive strength (Type A or B) aggregate Sieve Size % Passing
(sampling per ASTM Sieve Size % Passing 3" 100
C31-84 or ASTM C42- " 100 21/2" 90 -100
84a, testing per ASTM 3/4" 95 - 100 No. 4 40 -90
C39-84) 3/8" 65 - 80 No. 200 0-25

No. 4 49 - 54

No. 8 36 -40

No. 30 18-21

No. 200 3-8

TCC-DGO1 07/18/02 Page 8

BARRIER SYSTEMS INC

180 River Rood * Rio Vista, CA 94571



Page 9

v 61801089 d0LSHOVE 1OVdNOD HLIM v | assv van | ao] aa | v SN 13 Jou sumals e £ | .ﬁzwgﬁﬁ%ﬂoﬁ
I-NYL ‘AVMOYO¥ ¥O avd saweo posn 20
‘A3 YIGNNN ONIMVHA | T3A0N] 3134ONOD Od ‘NOLLYANNOA : T1LIL il 15500 N 6] .._.awum. s WD 3801 N 10 SSAODR
aping ubisaq II-nvL | 55 £2% %9 |row ozt e e 81 oiey Uogouuoy 310N
1 1 00" F=00c 2oq [ OV) 1 10/€1/80 | AH Natved
suondo ped Buuoysuy - v XIONIddY ._N»m Jopboy - ow_u— TIVOS - s ssquog 1002 9_
Souisr) propung
* \ [1g] z
NN [261] 9 |amtoa ¥ . o 0 N e e h
f - f
avay [wnsi] s \&7
‘[Wno/ov ¥252] L4'N0/SE1 Gl I1FHONOD
31¥93499Y 3INOLS [PdW 8Z] ISd 000+
"AYMOVOY
313HONOD "0'd [odW_82] ISd 000
@30404NIFY-NON NIN [WW 00Z] NI 8
¥0
avd 3L3¥ON0D "0'd [0odN 8Z] [1¥2] %6 — — i _ - ‘dAL [92] ¢
ISd 000% G30HOANIZY 'NIN [WK 05L] NI 9 N/ fe [sog] 21 [sog] 1 L
\ / o2 !
[vic] & — \ i [ses] fo1
o || o o o
i |
[8ev] Jui | o u/ // _“ “ [862) i1 | [61z1] 8¥
o | o °
-] o o Fll&
[vic] & = | [vsc] 1
8986 Z/L8BE | 6e0LL0d 0l 7 Y
S o S VO s Mlrforive Aol — | — \ \
ma | g | s e Bt =l g P, o) B PP B
togL 982 geoLilog L
e |z | ceoios s foc] € [6v¢] fe
Gess 2L LiZ LEOL LOE S
logy Z/LE8L | 62S0L0E 4 e/ 28
161 ZlL Byl | 620L108 € (318vL 338) 1
vE6e Z/b SLL _eokiod g
(TR (DK 'ON I1MYd [SAVE 40 "ON
wlu S19VL




Page 10

v ¥1/0108 d0LSHOvE 1OVdNOD HLIM v | assv van | ao] aa | v SN 13 Jou sumals e £ | .ﬁzwgﬁﬁ%ﬂoﬁ
I=NVL ‘SHO0T8 YOHONV o ooy
‘A3 ¥38HON_INIMV | TIOON] 3340N0D Dd_"NOLLYONNO: J1LiL il 15500 N 6] .._%w.h_mq.z. WD 3801 N 10 SSAODR
aping ubisaq |I-nvL | &F F% = fee o o vomy vogpuy 310N
suondQ ped Buuoysuy - v XIANIddV sn» ¥ Ploptwr owi TVIS - s Joyuog 1007 9_
Saim) proy
3sva V9a T_,_ 00Z] NI 8
3A08Y 313WINOD JILTVHASY [WA 0GL] NI 9 f
40
334ON0D "'d [0dN 87] b ; \ 5 2
ISd 000% G30NHONIII-NON “NIN [W 00L] NI # \g/ T / \ e
o i . / v ’
v. ‘w S *
sl o J [v16] 92
o - . . » . [019] ¥2
v . . ././.
I \\ T7 \\R lllll N N *
A = <\ 0
\/ (18] Z N/
TWno/9x ¥2eeg] 14n9/SaT1 Syl 31FHON0D
31¥93¥99Y 3INOLS [°dN 8Z] ISd 000+
313HONOD "O'd G30NOANIFN [odW 8Z] ISd 000 Q
£28L 80€ | 6£04L08 [ [veusl & - ﬂmh_ ¢ d, v, 35) d il mnn 2 [o4] ¢
1969 2/l L2 LE0LLOS 6 — e
I a Tidle o [192] 6 e ;.ﬁ; of |/ [o] £—
6125 | encoz | seonos | L |
95ty | e/ lL | €eouloB | 9 1 [
0BYE LEL LEOLLOB | ]
9192 €0t 6250108 |4
2T 69 | 6201408 £ [vi€] W_ [c8e] mm_.
688 ge | /201108 z o D GO B Y
TAW) d NI d ‘ON 1¥Yd SAVE 40 'ON o (-] ‘o
wda TEHYL
[8ev] L1 e ,.,. [862] %11 [6121] 8¥
/./ ~
8086 ZIL 98¢ | 6E0rL08 oF o ° °
s | s | soioa | o [=p o ) el d
4} 20108 —
v8z. 982 | SEO0LLOB L [vi€] mN_ \ [vec] TF
LOPe 252 €E0LL08 9
5255 ZLllZ | LE0LLOE | 5 i |
L99¥ Z/L€8L | 6250108 v < ’ 1
LBLE 2/l 6¥L 6201108 €
YE6Z Z/LSLL J20Li08 4 _”¢_mm.”_ T— _”w.vmu_ WN _Hm.vm,“_ mm_. _”m.vnu mn_.
TN NI "ON 1¥VYd SAVE 40 'ON
1. 318V (7. 3@vL 338) 1




01¥0¢08

A3y

dOLSYOVE LOVAN0D HLM N—NvL

'AVMQV0Y ¥0 O¥d 3134INOD

pesn Jo
UIBNNN ONIMVIO | T3G0N]  DLITVHASY ‘NOLIVANNOA : T1LIL prcios g e o o
aping ubisaq [I-NVL mw W@H nunﬂ%ﬁﬁ;n 5 vasey o
suondo peqd Bupoysuy - v XIONIdY | 2/ F  sombwy ; oul sweisds Joquog 100
Ssiei) popog L IVOS

31340N0D 9d ¥3N0 ITVHdsY o 2om o |, TG o s Zanes
W30 NSN3 0L MBONEAR0O Y NMOHS SNOLLAO NOLYONNQS 3HL (6
/ WLH0Z08 “1N ONRIOHONY
g JOUSHOVE LOVANOD LTVHASY HUM 03SN 38 OL SNOUHO NOUYONNQS ('t

_lﬁt € s

]

AINO_LT¥HASY

Alva0ov (8 ¥0 vV

3dAl) WKER ‘A0 L¥/T TR, _EEE..,&.‘EMEHE?

NI
(90¥] 91 |=—

A

vV 1IV13d

SNOLLYOLID3dS
QN SNOILJO
NOLLYONNO4 ¥04
V IvI3d 33S

[1151] f6s

i

o o o
° ® L0 s
E1601 | 2V 6ey | 6€0bL08 [ 01 _ é
££00L ee | Zcovlog | 6
€L16 19¢ [ 8020108 | 8 ° ° o |°
60E8 12€ GEQLLOg L * o (] ] o o -] _.
9vL €6z |eeorloa | © e . —
059 | e/v8Se | 1e0k08 | S
9025 | 2/t vez | 6es0L08 | b [cov] 91
cv8y | 2/L 06} | 62008 | €
6/6¢ | ¢/b9S) |Zz0nl08 | ¢ | *
W1 | (ND 1 [ON Laivd| SAvE
40 "oN
"NIN .. 1. 318V wlu J18VL 33S

‘NIW
—=1[90¥] 91

HION3T WNWINIA 1




Page 12

v dOISHOvE ‘80°d HUM I | Ao aR) | 200 —m T30 1N s vorks 5016 | 2/l 8SE | Be0LL08 o
- .v.vo_, —Om I=nvL »ssa@om 40 9._“_. onfm/s/z LE€€00 NO3 J3S| V s.ﬂw_._tsss..__ Zres /L v2e ge0LL08 i
A3y H3GANN INIMYHA | TI00N | 313¥ONOD Od NOLLYANNOA = T1LL .!mi&ﬂ.tﬂﬂi!. 6LEL 2/l 062 | €eZ60L09 8
apIng ubisaq II-NVL o0 | 0v 1 10/707 1| A R s ooy Uogousiop 2059 95z | v%0LL08 L
: : 91/1 ¥ Iouogoouy . . 6895 Zzz_| 2e01108 9
suondo ped Bulioysuy - v XINIddY | 2/t J Jopboy T WS MG 1007 Gl 88l 0£04108 g
= Z16€ vSl | 2260108 v
5808 2L 6Ll | 8201108 £
V=¥ NOLLO3S zLLz z/Ls8 | 9zoLlod z___ |
WA NUT__| ON Ldvd [SAVE J0 9
NIN r ros21 Je B 1
“l. _. Tg ~=—+—— [000€] %m: o ATdgvLl 3385 1 -
* [8£¥2] 96 ———=1—\¢/
NIN
6 [2S1] 9
e \
—|=—1s51 ¥2 * . , | \ . h) ﬁ:mu 2

—= —— [18€] GI
[eC11 9 |*

‘dAL [€02] 8 — |

[es1] .wl* -

(921 ml+ dALLEoe] 8 —=| ~—Y\/ =941 €

-\--""" ——\ =t

‘[Wna/ox +zez] 14'n3/sa1 Gyl 313HON0D

31v93499V 3INOLS [odN 8Z] IS 000 "AVMOVOY

313YINOD "0'd [OdW 8Z] ISd 000F QIDYOINIZH-NON

"NIN [AW 00Z] NI 8 40 Qvd IL3¥ONOD "O'd [odW

8Z] ISd 000% G3IDMOANIZY “NIN [WW 0SL] NI 9 (9

uva3y [wnst] s (S

uvady [Wnet] ¥ (v

"YINUYE NVICIN

313YONOD "O'd [P 82Z] ISd 000% WNWININ (€

43NNV 40 [N 8S¥Z] NI 96 40 WNWININ

Y 30¥04NI3Y OL SANINWOIIY ¥3¥NLOVANNWA (2

"YIINIONI LO3r0¥d A8 IJONITVAIND3 OL SV IaWA J

SNOILYNIAYILIA ONV QIMIIATY 38 AVIN SNOILYIMVA —— \v_ s 3
"J13¥ONOD TYOLLY3A OGNV ¥3NUVE Q3dVHS ALIVS ¥O4 ;

IVINONAAY SI 1l "3ONVWNOINId LOVJAI ¥3dONd ¥04 dALEOI2A ¥e —=—mPae

ALNOIINI ¥3uvE 31YN03AY JWNSNI OL GIANINWOIY v

SI NMOHS INIWIOHOANIZY 313¥ONOD 3HL (1 — [6t€] mmH

=R 7

esh 9 61211 8%

reser §ar |

b [8621 &1t

N\
o b

tveel o *




Page 13

dOLSHOVE "8°0°'d HLIM

rau | assv oM |opa] A8 | v SIONHD A ou swejsks Jsquog Jo
v G¥01108 lI=VL %0078 HOHONY omfave]  1£500 NO3 335| V |, comnte ren o e | wives | osouod |6
‘AN YIGNNN INIMYHQA | TIAON | 31FHONOD od ‘NOLLYANNOA : F1LL ..._miw.urﬂn...!. 66, | zio6z | szeolog | 3
aping ubisaq |I-NVL o0 0% 0770711 A N s oy logouwio 2099 95z | v£01108 | L
" " 91/1 T jovogonuy o ks Wu0g 1002 BE9S [444 Ze0L 109 9
suondo ped Buioysuy - v XIANIddV .M_\h..l“._. Jopboy > SlLiv 88l 0E0L108 g
- ZI6E Sl 2260108 14
SE0E | 2L 6kl | 8201108 B
V-V NOILO3S TLIZ Z/L S8 9204108 z
AW (NI) 7 ‘ON 1M¥Yd [SAYE 40 ON
NIN *Smmu B¢ PRI
& ] T\@ [000€3 mm: | 37gyL 33 1 -
* ﬁ.‘ [8EY2] 96 — =
v m R g * \\ : ,_
o | . ) BGM oo 571 [¥16] 9€E
——{l=—rs81 ¥2 * . _ / 5] *
[2c11 9 { =+l h
— -—[18€] G } .
dALe021 8— 1 | EReda
Z i
[es1] ol* * 'dALLED2] 8 —=| ...IAN — [=—[9/] €
"3SvE V9'd [WN 00Z] NI 8 3A08Y 3LFHONOD (941 €
OLLTVHASY [WA 0S1] NI 9 ¥0 3I34ON0J "0'd [odW " —=]t1ce1 Fee |-
2] 1Sd 000% G304OINIZY-NON NIN [WW 00L] NI + (2 (21 9
‘Iwna/on ¥zez] Lino/sal [94] €
Grl 31IYON0D 3U¥OINOV INOLS [OdN 8Z] ISd 000¥ [6v€] FET —t{ (= h
1FHONOO “0°d (30M0NIZY [odW 82] ISd 000+ (‘9 \ \ *
uvay [wast] s (s *
ey [wel] v# (v —| [c8el mmL
RO b Tie
NVIGIN 313¥ON0D "O'd [odW 82] ISd 000% WNWININ ('€ o g 8621 m:
yINAVE 40 [WW 8e¥Z] NI 96 40 6121 8¢ | o1 *
WNNINIA ¥ 30804NI3Y OL SONINWOOIY ¥3WNLOVANNYW (2 h (v8el Yot
"4IINIONI 103r0¥d A9 JONITVAIND3 OL \ \ Z
SV 30V SNOLLYNINY3L3A ONV QIMIIAZY 38 AVW SNOLLVIMVA *
“J1IFYONOD TVOILNIA ONV ¥3IN¥VE Q3dVHS ALIHVS
404 3LVINAONAdY SI Il FONVNYOANId LOVANI ¥3d0¥d —1=—04 ¢
¥04 ALNOAINI ¥3N¥vVE 3IVNDIAY 3¥NSNI OL G3ANINWOOY [6hE] mmﬂ c
S NMOHS INIWIONO4NIZY 31380N0D 3HL (L

SION \/




Page 14

| 1 %0209 am%%% Gl R A, LB O L - ] | focr 10 T —
. !-.!.sa pesn .B
A S3GNON_ONIMVE | TIOON] _ DlivHdsy zo_Ez:E EIlN = " e o S L0 TN 1 CHRGI: 2 NAGHE. SHOLLO NOUVNNG: 3L (8
aping ubisaq II-NVL == SNOHOW JUSKNG T4 ISV HIA (330 30 0L SO NI
suondQ ped Buuoysuy - v XIANIddV USRS Mg 1002 e —

‘VrE-2#0 MISY B0 ¥8-1£0 WISV M3d ONMdMYS) HLONZULS INSS3UANOD WNANIN (O

82) 1Sd 000 "M USHONOD LUV INQLS :(00d) AUSHINCD INGMED ONVILNOd ('€
3IIONOO 0d ¥IAO LTVHASY AINO. LTVHSY 3SVBANS ¥3AO ITVHdSY e ETF AT I el
0296 | w/E8LE | 9€0L1L0d 6
1518 | P/E ¥¥E £2601L08 8
088, | #/LOLE | ¥EOLLOE L
|_| 2104 | #/L 942 | 2e0LL08 9
oce =En €519 |v/igve | 0e0Ll08] G
0625 _| /1L 80Z | zzeoL08| + et aivemsoow (8 10 v
P | B w@sn civy | wicesL | szoLiog] € Eai.ﬁﬂﬁagﬁnﬁguﬁﬂahﬁ
ol _— 0SSE | v/E BEL 9201109 [4
| _ W[ (ND1["°N Lvd| SAVE] SHLLEALI e
0 NV SNOILJO
ﬁ%t NOILYONNO4d &§04
v V30 - vy TIvLi3a H._wJ
i
A3THVE JLIYINOD 319v.Lid0d I&\ ._.“
P
'NIW [90%] NIW L3071 —
a1
91
, , . 'SOMVONYLS IO ONV 3LYLS ¥3HLO e ‘NIW
NV ‘VANVNOW3IN YAHJ ,30IND NOIS3A 3QISAVOY DLHSYY, 3HL NI S
HL¥O04 13S SNOILYAT4IO3dS ONV SNVd LI3rD¥d HLIA W3DANDD [B441]
DL SI ¥3T¥3VE 3L3¥ONOD ITEVLADd 30 ONITIVY ANVADDW3L |/ur _ = 0L
e ¥ | C
‘NIW [90+] |* Gl 371GVL 33S) WAWINIW 1

o1




TAU-11® Crash Cushion DESIGN

APPENDIX B System Configurations
The TAU-II Crash Cushion System has been fully designed and tested to comply with
the evaluation requirements of the National Cooperative Highway Research Program
Report 350 (NCHRP 350) for Test Levels 2 (70 km/h) and 3 (100 km/h). The Test Level
2 system contains four energy absorbing bays and the Test Level 3 system contains
eight energy absorbing bays.

It is sometimes desirable to have a crash cushion that has an energy absorbing
capacity that is less than Test Level 2, between Test Level 2 and Test Level 3 or greater
than Test Level 3. Therefore, the following table indicates the number of bays, and
the energy absorbing cartridge configuration, that would be required to absorb the
kinetic energy of a 2000 kg (4400 Ib.) vehicle impacting the front of the TAU-II
system, head-on and at the velocity indicated.

Roadside safety features, such as crash cushions, must be installed in accordance
with the AASHTO Roadside Design Guide, state and local standards and in
conformance with the manufacturer's instructions. Instructions from the
manufacturer are available by contacting Barrier Systems, Inc., Customer Service
Department at 1-888-800-3691.

TAU-Il System Configuration Chart

Speed TUtaINumb-erafBays
mph  km/hr
(317 (50 Cmm
[37] [(60] TIERIEAAD)
5 = - - 0 [A] = Type "A" EAC
GEEEE Type "B" EAC
> GEEEE <] = Protected obstacle
JEBEEBEEATAD
JTBEERBEEREAATAD
w8 (B (B |88 | B [ENENENP)

h x| Al

o] VEEEENEIERENATATAD
GIEIIEIEIEIIEIIEIIEIIEI—
0 CEICICENCICEEN RGN A [ATA D

10 11 12
Tntal Number of Bays

There are two types of Energy Absorbing Cartridges (EAC). Each EAC has aforward and
rearwardend. Type "B" EAC's have a solid cylinder wall with (3) ventholes on the
rearward end. Type "A" EAC's have (8) 3" diameter holes around the circumference of
the front half of the cylinder. When installing the EAC's in asystem itis importantto
ensure thatthey are placed according to manufacturer specification andin the
configurations illustrated above.
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APPENDIX C

Anchoring Material Options

The anchoring package supplied with the TAU-II
system contains the necessary threaded rods and
epoxy needed to install the system. (Fosroc
Anchortite Polyester Epoxy and galvanized or
stainless steel threaded rods %4” (20 mm) cut to
length.) The epoxy has the following physical
properties:

Compressive Strength, ASTM C-109 (7 days):
14,000 psi (97 MPa)

Tensile Strength, ASTM C-307 (7days):
2,000 psi (14 MPa)

Heat Distortion, Temperature, ASTM D-648:
233°F (112°C)

Coefficient of Linear Expansion:
2.55 x 10°/°C

The proper ratio of filler/hardener to resin is two parts
of filler/hardener to one part resin by volume.

Anchor bolt holes should be drilled using air-flushed
or water-flushed rotary percussive drilling equipment.
If diamond core or non-percussive drills are used, the
hole must be thoroughly scoured using a coarse wire
flue brush.

Other anchoring materials can be used if they comply
with the following specifications: epoxy should meet
the ASTM C307 tensile strength of 2,000 psi (14
MPa) and compressive strength of 10,000 psi (70
MPa) per ASTM C109 or C579. The anchoring
compound (epoxy) should provide a pull out strength
of 20,000 Ib. (9070 kg) minimum in 4,000 psi (28
MPa) concrete. Products such as HILTI HIT HY150
injection Adhesive Anchor or HVA Adhesive
Anchoring System fit this criteria.

The mechanical expansion anchors provided with the
P.C.B. anchoring package can be replaced with any
corrosion resistant mechanical or chemical anchor
that provides a shear capacity of at least 30,000 Ib.
(13607 KG) and a tensile capacity of at least 20,000
Ib. (9070 KG), in 4,000 psi (28MPa) concrete.
Appropriate sized threaded rod and specified epoxy
can also be substituted.

For additional information regarding
this product, please contact:

Barrier Systems, Inc.
Customer Service
180 River Road

Rio Vista, CA 94571

U.S. Toll Free (888) 800-3691
Phone: (707) 374-6800
Fax: (707) 374-6801

BARRIER SYSTEMS INC Page 16
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APPENDIX D Transitions

There are a variety of transition options available for
the TAU-Il system. The system was designed to be
compatible with a variety of generic transitions
already available to the industry.

Placement and installation of the TAU-II system
and transitions must be accomplished in
accordance with the guidelines and
recommendations set forth in the “AASHTO
Roadside Design Guide,” FHWA memoranda and
other state and local standards.

There are different transition configurations
depending on which backstop you are using
(Compact or P.C.B.). Transition options for either of
the Backstop systems are shown in the following
drawings.

With P.C.B. Backstop:

To Vertical Concrete:

TAU-II with PCB Backstop

Transition to Vertical Concrete

Drawing # B0O10727 .......cooevviiiiiiiieen, Page 18

To Safety Shape PCB:

TAU-II with PCB Backstop

Transition to Safety Shape P.C.B.

Drawing # B010809 ..........ccocvvvvviiinennnee, Page 19

With Compact Backstop:

To Safety Shape PCB:

TAU-Il with Compact Backstop

Transition to Safety Shape P.C.B.

Drawing # B010725 .......coccviiiiiiiieene, Page 20

To Safety Shape PCB — One Side:

TAU-II with Compact Backstop

Transition to Safety Shape P.C.B., One Side

Drawing # BO10811 .........cccvvvveiiiinennnn, Page 21

TCC-DGO1 07/18/02

To Safety Shape PCB — Offset:

TAU-Il with Compact Backstop

Transition to Safety Shape P.C.B., Offset

Drawing # B0O10726 ..........ccoovvvvininenenne. Page 22

To Concrete End Shoe:

TAU-II with Compact Backstop

Transition to Concrete End Shoe

Drawing # BO10806 ............ccovvvvvvinennnnn. Page 23

To Thrie Beam Guardrail:

TAU-Il with Compact Backstop

Transition to Thrie Beam Guardrail

Drawing # B0O10724 .......c.coviiiiiiiiiieee, Page 24

To W Beam Guardrail:

TAU-II with Compact Backstop

Transition to W-Beam

Drawing # B010728 .......c.coviivieiiieennn, Page 25

For additional information regarding
this product, please contact:

Barrier Systems, Inc.
Customer Support
180 River Road

Rio Vista, CA 94571

Toll Free (US) 888 800 3691

Phone 707 374 6800
Fax 707 374 6801
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APPENDIX E Installation Drawings

There are a variety of system configurations available For additional information regarding

for the TAU-II system.

Placement and installation of the TAU-II system
and transitions must be accomplished in

accordance with the guidelines and

recommendations set forth in the “AASHTO

this product, please contact:

Barrier Systems, Inc.
Customer Support
180 River Road

Roadside Design Guide,” FHWA memoranda and Rio Vista, CA 94571

other state and local standards.

Toll Free (US) 888 800 3691

The following drawings show the TAU-II system Phone 707 374 6800

installation specifications

With P.C.B. Backstop:

Fax 707 374 6801

Installation, PC concrete Pad or Roadway,
TAU-II with P.C.B. Backstop
Drawing # BO11132 .......ccoovviiviiiieeeenn,

Installation, Asphalt,

TAU-II with P.C.B. Backstop
Drawing # B020413 .........ccoiiiiiiiineene,

With Compact Backstop:

Installation, PC concrete Pad or Roadway,
TAU-II with Compact Backstop
Drawing # BO11131 ......ccocovviiviiiiieenen,

Installation, Asphalt,

TAU-Il with Compact Backstop
Drawing # B020412 .........cccooiiviinineenen,

Design Dimensions:

Design Dimensions,
TAU-II
Drawing # A020305 ........cccvvviiiiieeeienes

TCC-DGO1 07/18/02
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TAU-Il WITH P.C.B. BACKSTOP

=
|0 1| © [-]
lo 1 | 0|
® @
NP,
— L (SEE TABLE "L") = 24 [610] o
TAU-Il WITH COMPACT BACKSTOP 3t tl—>
= / (/ = _
[+) o : [o o
<o ilo \ \ o 1o 0 |
7
/
= L (SEE TABLE "L") - 1?& [438]--—
LENGTH "L" 86?
NUMBER OF P.C.B. BACKSTOP COMPACT BACKSTOP 33% 32%
BAYS FEET METERS FEET METERS [855] [829]
2 68 1/2" 2.04 8414 255
3 9 658" 291 11 2 3/8" 3.41 l l T 699 4‘
4 12'43/4" 3.78 14172 428
5 152 7/8" 465 16 10 5/8" 515
6 18 1" 551 19'8 3/4" 6.01
7 20' 11 1/8" 6.38 22'6 7/8" 6.88
8 2391/4" 7.25 25'5" 7.75 20 S e
9 26738 | 811 28'31/8" [ 861 7 [508] B v e
10 295 1/2" 8.98 311 1/4" 9.48
1 32'35/8" 9.85 3311 3/8" 10.35 i
12 35 13/4" 10.71 369 1/2" 11.21 o 30 el 5
[?62] 2‘{8
[549] o o)
!
A | SEE ECN 00367  [vasnd wo P 27 ‘..l
REV. CHANGES DATE | BY 699
==Y SCALE: 1=20 ﬁ"ﬁ,’" T‘;“’f}';’ TITLE : TAU-II, DESIGN DIMENSIONS | MODEL | DRAWING NUMBER REV.
B ok o o DATE | iNT ] Fractional + 1/16 APPENDIX E - Installation
e %ﬁ Je e o TAU-Il Design Guide A020305 A
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