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Maintenance: periodic recurring measure to
maintain the ‘target state’

Inspection: survey to ascertain current state

Repair work: measures to restore damaged VRS
(e.q. refurbishment or replacement of parts)

Improvement work: measures to improve an
existing VRS (e.g. modification or augmentation)



Policy and Requirements

* Forgiving Roadsides

* Training and Qualifications

e VRS Asset Database

VRS Inspections

Remove
Relocate
Re-design hazard (e.g. passive)

lower risk

features, flush profiles)

Provide suitable barrier

Figure 2.1 - Hazard Mitigation Process

« Certification, CE Marking and Traceability
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Revise road layout or cross section to

Reduce Impact Severity (e.g. breakaway

Terminal Inspections per Day

Table 2.1 - Training and qualifications requirements for those involved in VRS maintenance pann
Essential Desirable
Client
Client PM * VRS designer training course
Inspection Teams
Team Lead » VRS designer training course e Other inspector's course
« System specific installation training
Designers
Team Lead = Chartered Engineer
= VRS designer training course
Designer = VRS designer training course » System specific installation training
Installers
Contracts Manager » VRS designer training course
Lead Installer » VRS designer training course
o LANTRA NHSS A0k formdation
course : s .
Post Installation Certificate - New Installations
e LANTRA NHSS
course Works Details
« System specific | Client
training
Reference Number
Installer e LANTRA NHSS | ;05 Number
course
Works Location
Installation Details
(A) General Checks (A) General Checks - continued (D) Other
Comments:
Set-Back (SB) Flares/Radius Present? Y
0 cues.. [E 2o | newinsstaton o) | superaced = Is SB consistent? Y N Conform to Design? Y
| No. Barrier Inspections $8 conforms to Design? Y N (B) Barrier Beams
3'5 27 3’91 1 Barrier Height: Beams overlapped correctly? | Y
Total Length: 54,879.6m Total Length: 431,473.8m Complies with System Y N Beams damaged/corroded? X
Tolerances?
. Reflectors Instalied? Y N (C) Site Checks
?;. « Reflectors orientated Y N Cleaned, finished with all Y
: ‘ correctly? excess material removed?
T m
§ | ‘ Hazards in WW? Y N Grass Seeded? Y
: ‘
J § m ] | W (D) Terminals
[} L .. ‘ iyl ‘§ Connections 5 Comments
‘g o~ o ® a 4 o
1| & § § § 5| " § §
S § Zo 4 el bd é % 2 2
g 3| B3l B3 |3|3|e|2| 3388
2 <& (o] ] 3 = gsl = S
Upstream Y Y Y Y Y Y Y
N N N N| N N N
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Repairs after a Collision T"

Report Damage

* Process Overview

Make Safe

Prioritise Repairs

Repair Works

Record & Certify

* Reporting Damage

Reference Name Content ::;u
_ m&mzmr ma‘z:mmmmm;wmummg« unique
i.e. VRS-RN-N0S-0001'
 Making Safe a Damaged VRS e |
> VRS impacted but can still perform -
» VRS impacted and has suffered major damage —
County Mayo (MO) / Leitrim (LM) / Roscommon (RN) / Stigo (SO)
Route ID (i.e. RN_NOS) County abbreviation & route number
« Safety Inspections tre |G e s
Single Carriageway / Single Carriageway
Speed Limit 50 km/h / 60 km/h / 80 km/h / 100 km/h / 120 km/h
Upstream Terminal Damage
Upsiesm Tarmined Yes/No Yes
Damaged [*]
;’mm’:’d ) Yes /No Yes
Damage Description
Repair Priority High / Medium / Low

Figure 3.6 - Example of Safety Inspection Report Form Template




Prioritising Repair

High

Beam sections not continuous
Broken or separated lap joints

3+ posts damaged or
separated from beam

Deflection of beam > 450mm

Beam sections continuous

Lap joints not separated (may be
bent or partially flattened)

2 or fewer posts damaged or
separated from beam

Deflection of beam < 300mm

Beam sections continuous,

lap joints have not separated
(partially flattened)

No posts damaged or
separated from beam

Deflection of beam < 150mm



Repair issues and Rule of Thumb

Terminals/Transitions
System Progression
Torque and Tension
Cutting Beams

Re-Using Posts

Post Driving

Concrete Foundations
Ground Testing for Repairs
Replace vs Repair

Torque

Tension in Bolt
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Planned VRS Maintenance

Process Qverview

Data Processing

Prioritise Interventions

Carry Out Interventions

Record & Certify

Safety Patrols

« Safety Patrols are necessary to identify new defects or damage.
« They are ‘drive-by patrols’ conducted from a slow-moving vehicle.

Table 4.1 - Safety Patrol Frequency

Road Type Inspection Frequency
All motorways & dual carriageways monthly

Single carriageway National Primary Road monthly

Single carriageway National Secondary roads bi-monthly

Other roads bi-annually
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Detailed Inspection I —T T T
» Less frequent intervals than Safety Patrols T
« Designed to compile VRS inventories, detect any VRS defects T PRS0 | et 110 50 ke
- Record VRS which may be non-compliant with the current design standards iy [
DN-REQ-03034 and DN-REQ-03079 or system installation manuals. e gt -
« Should be carried out on-foot using a comprehensive Inspection Checklist. e =
Detailed Inspection Requirements
Table 4.2 - Detailed VRS Inspection Frequency Semimiargs | iy T

VRS Age Inspection Frequency

Steel < 10 years Every 5 years

Concrete < 15 years

Steel > 10 years Every 2 years

Detailed Inspections Dashboard g ©
A

TII' VRS RTMC - West Region

Total VRS Assets

1,954

ounty

Figure 4.1 - Extract from a sample Detailed Inspection checklist
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Planned VRS Maintenance T"
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Normal Service Life

« steel > 20 years

« terminals / crash cushions > 20 years
e concrete barriers > 50 years

* timber clad barriers > 10 years

« temporary safety barriers >10 years.

Procurement Options

Tl Motorway Maintenance and Renewals Contracts (MMaRC):

« Term contract to carry out VRS maintenance services & inspections

Regionalised VRS Maintenance Contract:

« Similar to MMaRC, non-managed network, specialist VRS contractors — includes patrols, inspections,
Interventions works, repairs, replacements, etc.

Isolated Contract:

* Local Authorities can procure VRS maintenance services
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Design Considerations e
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Site visit and risk assessment required |7
Forgiving roadside?
Departures required?

Detailed schedule of works

Design input required for all barrier replacements
Design changes?

VRS posts should never be driven into a filter drain
Adjusting post centres to avoid objects.
Post sockets

Surface mounted posts

Verge / ground profile

Reinstatement

Bewes

Figure 5.2 - Typical VRS Drawing

Figure 5.16 - Poorly reinstated following VRS repair works — uneven, large stones, not seeded
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Maintenance

v VRS installed to

current Standards
Flowchart oot s
comply with comply with
curvent - N > inspected in H N — —
Standards? accordance with cur;en;
| ] this Guideline >landards
document?
Y
l Y
L 4 Y Y
Carry out Routine Carry out Detailed Carry out Safety
Inspection Inspection Inspection
Update VRS Inventory and VRS Inspection Management Programme
v v
n L Are rerneqil ial works Design v L Is desn:_n input
required? process required?
]
Y N

v y

Tl VRS Programme Manager or delegated representative to assess priority of works against available budget
before Task Order can proceed

. '

Carry out remedial works -

: !

Update VRS Inventory and VRS Inspection Management Programme
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