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 Session 5 LearningQutcomes

At the end of this session, you will be able to:
» Describe key components of barrier systems

» Identify common installation errors
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Figure 5-4. Definition of Roadside Barriers

REF: AASHTO Roadside Design Guide, 4th Edition, Figure 5-4
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1. Standard Run of Barrier

2. Transition to a Stiffer System
3. Terminal

4. Crash Cushion
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Barrier Design Principles
Height Measurement
Tension Continuity
Other Considerations
Barriers in Work Zones

Poo0oTp

a Barrier Desigr n P
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Barriers and Curbs
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» Concrete Barrier Standards
* Roadside &Median Barrier - ND typically 32"
Jersey shape
* Work zone - ND typically 32” Jersey shape

U S. Department of Transportafion

Federal Hi hway
'V Ad mlnlsfr

» Low Tension 3 Cable Guardralil
* ND Std. Dwg. D-764-32

4” separation

U S. Department of Transportation
Federul Hi hwuy
Adm|n|stra
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b Helght Measuren

et el BN

» High Tension Cable Barrier

* If the agency uses foundations, insure top is at proper
height. This will effect the height of the cable.

Unacceptable

US Department of Transportafion R
Federal Hi hwoy (g
(4 Adm|n|sfro ion B

» The installation requirements are specific to
the manufacturer. Referral to the
manufacturer’s installation manual is
essential.

» The next slide shows an example of a
installation checklist from a manufacturer’s
manual.

US Department of Transportafion

Federal Highway
(U Administration

.
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INSTALLATION CHECKLISTS

Cable Checklist
O Is there anything in front of the cable barrier that might cause a vehicle

to vault the barrier or make the barrier ineffective? Items to look for

include vegetation, rough ground, debris, or hard packed snow. These
items should be removed if present.
O Has the dside grading been leted correctly?

O Is there enough clearance between the barrier and the hazard for the

expected barrier deflection? Minimum clearance is dependent upon post

spacing.
O Is the cable barrier the correct height?
Cable heights measured to the middle of the cable are as follows:
Top Middle Bottom
Median & Roadside 29.5in 25.5in 21.5in
[750 mm] [650 mm] [545 mm]

O Are the cables properly tensioned?

O Are there irregular curves or joints where an errant vehicle might snag?
Is there evidence of corrosion or damage to the cable? The cable should
be scheduled for repair if either of these circumstances exist.

O Check to see that nuts are installed on the special locking hook bolts.

Post Checklist

Is there sufficient soil behind the posts to prevent them from being pushed
out when the barrier is hit? Eroded or disturbed soil should be replaced and
recompacted.

O Is the post spacing correct?

O Is there evidence of corrosion or damage to the posts? The posts should

be replaced if either of these circumstances exist.

LIS O R Hgh Tensen Cabie Samier 2zem
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, G4 ;G!élrd@il_,- Height Me

the ground directly beneath the rall

For slopes 10:1 or flatter, the height is measured from

For slopes steeper than 10:1 but
no steeper than 6:1, and within 2
feet of the breakpoint, the height

iIs measured from the shoulder ———
slope extended as shown swauL ok sLose

Only for the G4 Guardrail

(\ Federal Highway
@ Administration
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I
-

~ MGS Height Measuginent

»MGS W-Beam
10:1 or flatter (A)

Ref: ND Standard Drawing, D-764-49 July 14, 2017
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I _

Rail too high Rail too low

US Department of Transportafion

Federal Hi hwoy

» Concrete Barrier

— Continuous reinforcement and anchored to/in the
pavement

» High Tension Cable
— Proprietary systems typically use a type of turn buckle

between successive cables and end terminal anchors.

> W-Beam

— Splices with 8 bolts tying panels together, and some
type of end anchor or structural tie to a rigid
object/bridge rail (transition)

us Depariment of Transporiafion

’ Federal Hi hway
VAdmlnlsiro jon [
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Horizontal bars maintain
continuity for castin
place barrier

U.S. Department of Transporfation
(‘ Federal Highway
@ Adminisirafion

Missing connection pin
NO TENSION

> W-Beam

US. Department of Transportafion
(‘ Federal Highway
@ Administration

— 8 bolts tying panels together and a structural
connection to a rigid barrier with 5 thru bolts

Participant Notebook
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_
c. Tensio

> Thrie Beam Connection

5 bolts required for a structural
connection to a rigid barrier

US: Depariment of lransporiation

Federal Highway
’U Administra?ion

bolts

——
c. Tension Contir

Missing

Structural
connection

US. Department of Transportafion
(‘ Federal Highway
@ Administration

Participant Notebook

Page 5-11



FAST Act Guardrail Safety Training — Highway Barrier Installation, Inspection and Maintenance Training

Session 5: Installation/Common Errors of Systems

]

et

d. Other Consideratigis.

P

» Lapping
» For one-way traffic, all guardrail
panels should be lapped in the
direction of traffic with the upstream
panel lapping the downstream panel
including terminal elements and end
sections. (Some exceptions, i.e. CAT) SPLICE LAP DETAIL

* For two-way traffic always mount
guardrail going with adjacent traffic,
meaning rail laps will be opposite on
each side of the road.

US. Department of Transportafion
(‘ Federal Highway
@ Administrafion

N
it

d. Other Consideratigis,

PR

» Lapping
ND Standard Specifications Section 764

C. W-Beam Guardrail.

Join the rail sections so the splices are lapped to flow in the
direction of the traffic nearest the guardrail. Construct the lap
splices so the plate ends make contact throughout the entire
area of the splice.

US. Department of Transportation "
(‘ Federal Highway | [
@ Adminisration B
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g

Incorrectly Lappe}d | Correctly Lapped
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Typically NO WASHERS

Unless called for in the plans
— :ﬁ g i 3

US. Department of Transporfafion
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Use of delineators ND: 6 x 10 inch plate
under rail to post bolts attached to block, 25 or 50
is discouraged as it can foot centers, see

inhibit bolt pull through Std. Dwg. D-764-40 note 1

U.S. Department of Transporfation
" Federal Highway |
@ Adminishation e

Drilling of holes into the rail FOR THE RAIL TO

POST CONNECTION is not recommended.

el

Better to bolt block to
post, no rail attachment,
for one or two
consecutive posts.

US. Department of Transporfation
(‘ Federal Highway
@ Administafion B
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Drilling of holes into the rail FOR THE RAIL TO
POST CONNECTION is not recommended.

US. Depariment of Transportafion
‘Fede[ol Highway
@7 Administration B

Cutting a slot, hole or a rail section with a torch is
NOT PERMISSIBLE

Using a torch on the
rail element may
compromise the
strength of the rail.

Tests results have
shown this becomes
a weak point in the
rail and can cause
ripping and rupturing.

USS. Department of Transporfafion
Federal Highway
Administration B
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'ND Inspection Ch
B INSPECTION CHECKLIST - W-BEAM GUARDRAIL AND END TREATMENT L
North Dakota Department nf Tranenartatinn  Maintanansa
District* Section*
&
Highway Direction Location of Roadside . . .
(O North () South () East () West (O Left (O Right () Both
Highway* Beginning Mile Post* Ending Mile Post* In Median?
ghway ginning O Yes
Type: O Fleat O SRT O SKT O Other
. Connecting pieces to bridge or ~
ltems that may cause vaulting? O Yes O No (O NA| |parrier damaged? (0 Yes (O No
Damage to the end treatment, tension . n
cable or rod and bracket? O Yes () No (O N/A| |Slotted rail been damaged? (O Yes (O No
Guardrail height correct 28"? . . Slot rds in place?
{to Top of rail) O Yes O No (O NA gua place: O Yes () No
Any posts or spacer blocks cracked
Impact head attached to first post? (O Yes O No (O NA| |orbroken? () Yes (O No
Impact head chevron sticker faded . Are all reflectors in place and in ) -
or damaged? QO Yes O No O NA| |good condition? O Yes O No
Spacer blocks toe nailed to post? O Yes O No (O Na| |Anchor cable securely fastened? O Yes O No
! W-Beam damaged? (O Yes () No () Nia| |Anchor Cable tight? O Yes (O No
>  Are w-beam fasteners tightened
1| |to posts? O Yes O No (O NA

Participant Notebook Page 5-16
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2t R Foar

ND Transition
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6'-3" Non — Symmetrical

12742 Nested Thrie-Beam Panels transition to w beam (10 gauge)
- / 76 P2
~74" Dia.(ASTM A325 or
A4 ey HoeHoad B 12 ofl oo st o scton P 5.5 ton-symmevens [
undar sach head and nat 4 12 Gauge) | 112 Gauge) ‘ s Wik 12 Gauge)
:i "":::" ‘ ™ 15" o Spaces g 1-6%" 4 Spaces &t 114 -3 post spacing
i ) St L R4 —* | ' !
- Ty [ . AN I I T I E |
it = 7 i — — I E 3 |
i PP I e T e I o T e T 4 e T A I e T ! I — .
| e e S vl D
RN == ‘ A -
(] [ [ [ [ [ [ ) ” (] [
RN 15’ of 6" cur 3 5
(I [ [ [ [} [ [ [ [
[ [ [ [ [} [ ]i'JB - - Lié - -
\_L_J Ld Ld L Ld L
L @ © @ &} @
OENCNNCINO)

/@

Posts 1 ’Ehru 6 6'x8"x7’

9 spaces @1’-6%" | | 4 spaces @ 3-1%"
w/ 19” blocks Posts 11 &12 w/19”
blocks & posts 13 &
14 w/ 14” blocks

Ref: NDDOT Standard Drawing, D764-60

US. Department of Transportation
" Federal Highway
@ Administrafion
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3. Terminals = .
i N Sttt S IS

Manufacturers Manuals

Post types

Panel requirements

Grading

Breakaway Cable Anchorage
Other Common Errors

Q@0 o0 oW

Delineation

U.S. Department of Transportation
(‘ Federal Highway
@ Administration

3. Terminal

B e i

RULE #1:
Follow
manufacturers
instructions
and standard
plans.

US. Department of Transportafion
(‘ Federal Highway
@ Administration B
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> — s

7 - — ——
e e R e g~ e

a. Manufacturers Manuals
Must follow manufacturer’s installation instructions & State standards

Assembly Instructions for

SKT-SP rtangent Terminal
&
FLEAT-SP Fiared Terminal

[RSH

ROAD SYSTEMS, INC.
v &

Pl (432) 2632

These are all readily available online

Example of installation manuals
U.S. Department of Transporfation L A——— ___J

Federal Highway Lt — S
(UAdministro on [ SO >

F
MANUFACTURER TRAINING
FOR DETAILED INSTRUCTION
ON INSTALLING ANY OF THE
PROPRIETARY END

US. Department of Transporfafion
(‘ Federal Highway
@ Administrafion B8

Participant Notebook Page 5-21



FAST Act Guardrail Safety Training — Highway Barrier Installation, Inspection and Maintenance Training

Session 5: Installation/Common Errors of Systems

BEAT and BEAT-‘ .E;la]laﬁun Inspection ChecE
L Statar Data:

- Projact=: Inspaction parformed by:
A
O The 6% & =od tube saction is the spacial 1/8" thickness rubs &= supplisd by the

‘manafachurer with the comwers cut at the spproach and where the impact bead is placd.

m] Buth the Roadside BEAT terminal and Median BEAT-MT terminsl hava at lasst ona|
180" long 6"x 6" x 3/16" standard tube saction jeining with the spacial 12'-0" long end
tuba saction.

a The and tuba saction iz boltad to the standand tuba saction with tha spacial 1sil tia splica.

O Thbe hsight of the 6"x 6" box beem Tubing ds in accosdancs with the plans:
—Roadside BEAT sl beight = '4°
—Median BEAT-MT szil beizht = 24"

O The6'x 6 box baem tubing i attached to rail suppost bracksts with propar berdwars
—Roadside BEAT post bolt = 5167 x T 447 hax bolt
~Median BEAT-MT post bolt = 516" x T 4" hax balt

O The rail support brackets are stiachad to posts with proper hardwars:
—Roadside BEAT posts =1 & =1 = brackst bolts = 47X 2° hex bolt
~Median EEAT-MT
~Median EEAT-MT

Tha upper and lower sactions of post =1 er2 proparly connactad witha 5/8°x 8 hax balt.

ott b
alt

O The 3" wask posts hava tha soil plats positionad the sems disaction a: the rail.
—Roadside BEAT has £ 3" wask post at post location =2 plus st laart fhyss mor= 3° wask
posts spaced at 0" within the standand downsiresm 6" 67 box beam barrier.
ZAedian BEAT-MT ket 2 3" wask post 2t poat loczrions =1 thoough =5.

O The impact hesd is properly insertad into the end tubs saction with the larss trimaular
‘gussat plates faring down. Tha bottom of the impact hasd iz gpppy 127 shova pround.

O Thepost bresker is installad on the proper side of post #1 and stabilized with two bolts.

O The® x 1" basringplate at post 1 is comectly positicnad with the 5* dimension up & the
3 dimension down. The anchor cabls is taut and comactly installed

O TheMedian BEAT-MT has s tather csbla propery sttachad to sastusin the impact hesd.

‘ U3, Depariment of O Ifthe posts were sugsced, be sure the backhill material around the posts is compacted.
( Federal H U
@ Administr
- [ v
- D o 4~ 4 "J" 7
INSTALLING THE RAIL PANEL TO THE POST WITHOUT OFFSET BSSs
BLOCK AT POST 2 ey s
L £ Complete the following steps to attach the rail panel to the post without Wi o o0
P— cfcct block at Post 2 I
| Step Actions
1. | Select the Option A, Option B, or Option C to install the rail

panel without offset block at Post 2:

option | 1. Inserta /" (16 mm) diameter x 10" (255 mm)
A HGR Post Bolt (PN-3500G) through the rail and

For the wood post at location 2.
Wood | 2 Place a %" (16 mm) Round Washer (PN-
Post 3300G) under a */;" (16 mm) HGR Nut (PN-

3340G) on the inserted bolt. Tighten the bolts.
(There i1s no tergue requirement for these bolts.)
Option | 1. Inserta /" (16 mm) diameter x 17/," (31 mm)

B HGR Blot (PN-3360G) through the rail panel and
For the hole in the SYTP™.

svre Mote: For SYTP stubs, use the hole in the

SYTP™ that will place the rail at the correct

height. (If there are two (2) sets of holes in the

SYTP™ stub for attaching the rail )

2. Place a %" (16 mm) Round Washer (PN-3300G)
under a */." (15 - — G) on

e =d bolt.
Do NOT belt the rail panel to the HEA™ post a
location 2.

Option
c

For
HBA WARNING: Do NOT bolt the rail to the
Post HBA™ post at location 2. Failure to follow

this warning could result in serious injury or
death in the event of a collision.

(‘ Ffe;eral High

O/ Administrcfion
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3. Terminal -+ o &

A el e v

b. Post Types )

Each manufacturer may have several different
types of post, even for the same system - both v -
currently approved and previously used.

Must consult with the installation manual of the O
specific model being worked with for proper
post type.
Only one generic special post for terminals —
the CRT post with large holes to weaken it. Controlled
Release Terminal
(CRT) Post

U.S. Department of Transportation
" Federal Highway
@ Administration
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c. Panel Types

Each system may have one or more
different rail panels.

Must consult with the installation manual of
the specific system for proper panel type

US. Department of Transportafion
(‘ Federal Highway
@ Administration

3.Terminal

i N A oot SRS

d. Grading

Check grading compliance
with Standard Drawing (or
plan details).

Check grading material for
proper density. (Material
must be compacted so it
won'’t erode.)

U.S. Department of Transporfafion

(‘ Federal Highway
@/ Administafion B
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OBSTACLE

~e Ares: T~
| " Lt '*_‘,‘Ii [LE] L'u h"
e —— T — T e 7 S R e 7 L0t L s S R e D4 e oy e

US. Department of Transportation

0 Federal Highway

Administration
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Foresl
oA urB:o:)?B) -

required by terrain and right of way s Guardrail end terminal 4—1 5
Foreslope
3 ‘ # #1or61(B) _

4
N

\ Finished shoulder

[ Edge of driving lane

PLAN LAYOUT
FLARED GUARDRAIL WITH END TERMINAL

(Similar for Non- flared guardrail with flared terminal)

— Foraslopa In thls srea may ba d .
a5 raculrod By lnrraln ank Agnt af way Guardrall o0 taminal 10

%OMM T e 4;':1039;??& 7 z /‘_ 4:E|u:1!rsﬁlfﬁsp—/
%ﬂlllIIqIIIIIAI||I|AIIIIHI||IhHJd|h|I e -

/—Edqa of drdving lana

Flnknad shoulkder

! PLAN LAYQUT
NON-ELARED GUARDRAIL TANGENT END TERMINAL

Ref: NDDOT Standard Drawing, D764-49, July 2017
" US. Department of Transportation ot e ul e ',_.‘

Federal Highway
@ Administrafion
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- - A

. ‘ =7 ’-'-"‘

mat v o~
T el e 2 e e

d. Grading

Improper
Grading

U.S. Department of Transportation
(‘ Federal Highway
@ Administrafion

I/, - = —— T " i
d. Grading Telltales of poor grading

» Connection of top &
lower post too high

« Strut too high

» Grading suspect

(Also bearing plate misaligned)

Common Error applies to both energy absorbing
and non energy absorbing terminals

US. Department of Transportafion
(‘ Federal Highway
@ Administrafion
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posts installed too high
* Soil plates exposed
« Strut too high

Common Error applies to both energy absorbing
and non energy absorbing terminals

U.S. Department of Transporfation
(‘ Federal Highway
@ Adminishrafion

e. Breakaway Cable Anchorage Assembly
» Transfers tensile load for downstream side impact.

+ Post #1 must separate on end-on impacts.

‘ Breakaway Posts

S— =

vuep‘JM’H‘%EPE&UOW manufacturer’s
Federal Highway .
(V Administrafion

L~ ' Anchor Bracket

Bearing Plate

Page 5-29
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e. Breakaway Cable Anchorage Assembly

Breakaway Post #1
* Proprietary steel posts.
* Must separate on end-on impacts

U.S. Department of Transporfation
(\ Federal Highway
@ Adminishrafion

U.S. Department of Transporfation
" Federal Highway
@ Adminishrafion
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e. Breakaway Cable Anchorage Assembly

Bearing Plate & Strut
« Should be in up position and secured to post.
» Strut secured at posts required locations.

U.S. Department of Transporfation
(‘ Federal Highway
@ Administrafion B8

e. Breakaway Cable
Anchorage Assembly

Buried and

upside down
bearing plate —
won'’t release

US. Department of Transporfafion
(‘ Federal Highway
@ Adminishrafion
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T e e

e. Breakaway Cable Anchorage Assembly

Most systems require an anchor bracket and anchor cable.
» Anchor block must release from rail if system has impact head
* Non-energy absorbing system does not have to release from rail.

Energy absorbing Non-energy absorbin

U.S. Department of Transportation
(‘ Federal Highway
@ Administration

e G e e S

e. Breakaway Cable Anchorage Assembly

= Check the type and combination of breakaway posts against
the State standards and the manufacturer’s instructions.

= Not all posts in all terminals use a block-out.

= Check to see that the correct cable anchor bracket is used

U.5. Department of iransportation
(‘ Federal Highway
@ Administrafion
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e e B et cece VOl

e. Breakaway Cable Anchorage Assembly
Anchor Cable

= Should be taut, lift up 1” or less

» Tightened by holding cable at bottom, not allowing
cable twist.

US. Department of Transportafion
(‘ Federal Highway
@ Administration

BRI e

3. Terminal

f. Other Common Errors

Terminals with an impact
head: the end of the first
W-beam rail section
should be pushed against
the throat area of the
impact head so the end of
the rail cannot be seen.

US. Department of Transportation R
(‘Federal Highway Eoann
@/ Administration B
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I¢ = el .
,_41!{ ==

- = e - A
T - - N

TR T RPERT T I el s i L ir

Post Installed
Backwards

Post bending shows signs

of not releasinig-as intended

| "wN/}‘ \ dy.
; L3

.\‘- y ‘l‘ 24

Administration

US. Department of Transportation [
0 Federal Highway
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e
/

B —

Energy Absorbing
(compression based)
Terminals MUST be installed
on a straight line

U.S. Department of Transporfation
(‘ Federal Highway
@ Administrafion B8

ET Plus Rail &
Ancnhor Bracket

US. Department of Transporfafion ‘
(‘ Federal Highway
@ Adminishrafion
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ACTION: Guardrail Terminal Installations and Repairs
Date: No_\(e_mper 30, 2016, FHWA Memo

Substitutions of components are allowable if any one of these conditions is met:

1. The substitute components are generic items (e.g. guardrail line posts, w-beam rail
elements, some fastener hardware, etc.) that meet the same specification as the
crash tested parts.

2. The manufacturer of a patented device has determined that the part will not
adversely affect the device's performance and has agreed that the part may be
substituted.

3. The substitute component has been successfully crash tested as part of the same
system.

4. Acritical or "smart" part that was formerly covered by a patent is manufactured to
the same specification as the original part.

This guidance applies to the safety performance of barrier terminals, crash cushions,
and the barriers themselves when considering the use of substitute components.

US Department of Transportation

( Federal H|ghway
@ Administration
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K
Improper installation of slot guard,

Installed on upstream side of slot -
should be on downstream side.

U.S. Department of Transportation
(‘ Federal Highway
@ Administrafion

It's easy to tell if it's wrong
\ — the slot guards must be
on the same end of the
& slots for the first (can’t get
> it wrong) and second rail
panels

US. Depariment of Transporiafion
(‘ Federal Highway
@ Administrafion
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3 Termlnal -

o~ st sty et B I , S

f. Other Common Errors
Bolt only impact head to post #1, NOT rail panel.
* Wood Post — Lag Screws (screwed in only)
» Steel Post — Hex Bolts

JS Department of Transporfafion
Federal Highway W
Administration i

R

3. Termlnal & = =

At e G ¥

s e

f. Other Common Errors

NO rail to post
connection at post 1
of systems with i
impact heads.

Note the WRONG
rail for this terminal.

JS Department of Transportation

Federal Highway
(VAdmmlstrc ion
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DO NOT place any
washers or delineators
on the face of a guardrail
terminal unless
specifically called for or
allowed in manufacturer’s
installation instructions

US. Department of Transportation
(\ Federal Highway

@ Administration

This is what can happen
when washers are used.

U.S. Department of Transportation

Federal Highway
(v Administration
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f. Other Common Errors

=8 W

U.S. Department of Transportafion

0 Federal Highway

Administration

f. Other Common Errors

S e T

>

Nuts on the
bracket should be

il
118

= US. Depomem of Trcnspch’on
‘ Federal Highway
@ Adminisrafion B
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©

f. Other Common Errors

Excessive flare on a terminal.

U.S. Department of Transportafion
Federal Highway
Adminisiration B

Q

US. Department of Transportafion A

Federal Highway | ‘—-N

Administration

Improper Application - no deflection and wi

==

thin terminal

Participant Notebook
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Improper Application — no runout for a non-energy
absorbing terminal...LON (as well )

US. Department of Transportation
(‘ Federal Highway
@ Administration

Improper Application - Terials should have 7’ sepaation
(and the sign should be beyond the terminal system)

‘ U.S. Department of Transportation . B “ﬁ,
(U Administration

Federal Highway
-

Participant Notebook
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US. Department of Transportation
(\ Federal Highway
@ Administration

a. Manufacturers Manuals
b. Grading

U.S. Department of Transportation
(‘ Federal Highway

@ Administration
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4. Crash Cushions.

e L BN

a. Manufacturers Manuals

Must follow manufacturer’s installation instructions
and State standards.

WORE ANEA PROTEGTION

SCI706M AND SCI100GM
DESIGN & INSTALLATION MANUAL

SHALT SUSHION IINYINNIVIS

These are all readily available online

\5 Depariment of ransportafion

(U Federal Highway

Administration > -

4 Crash Cushions .

el R vy

a. Manufacturers Manuals

Construct concrete ]
pad if called for per

manufacturer’s o by
requirements or
state standards.

Clean out drilled
holes WELL!

\s Depariment of ransporfation

( Federal Highway i
® Administration B
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a. Manufacturers Manuals

» Anchor bolts are required to secure the system to concrete
pad. Number of bolts and length of bolts vary with systems.

« Bolts are typically required to be epoxied into concrete pad.
+ Bolts may have a torque value.

Cutting bolt prohibited

Full bolt depth required

Must follow manufacturer’s installation instructions.

U.S. Department of Transportation - ¥ 2 - o
(\ Federal Highway : e :
@ Administration :

a. Manufacturers Manuals

* Backup varies among systems.
* May be connected to a barrier or may be a stand alone

Ex: Concrete Backup - ;

e

Ex: Tension
Strut Backup

Must follow manufacturer’s installatjon instructions.

U.S. Deparment ot iransportanon
(\ Federal Highway
@ Administrafion
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4 Crash C/ush ions

E o 28 aw\-v PR s

a. Manufacturers Manuals

*  When system is placed in a bidirectional application a
transition is required to prevent back side snagging

JS Depariment of ransportafion

Federal Highway
(V Administration

4 Crash C/USh lions

Al e e o2 T

a. Manufacturers Manuals
* Place appropriate delineation on front of system

JS Depariment of Iransporiation

Federal Highway
(U Administration
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b. Grading

Grading should be so an errant vehicle impacts the
system in a stabled condition — same as terminals

Suspect
Grading

U.S. Department of Transportation
(‘ Federal Highway
@ Administration

U.S. Department of Transportation

Federal Highway
(V Administration
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- . A L !.:.Tgr',;
_ Review Learning Oifcomes

P

» Describe key components of barrier systems

» Identify common installation errors

US. Depariment of Transportafion AL B
( Federal Highway m
© Administation B
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