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SESSION 5.2 RSA ROAD RESTRAINT SYSTEMS

CONDUCTING ROAD SAFETY AUDITS & APPRAISALS
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Focus of this presentation: Barriers Crash cushions Arrestor Beds
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Austroads research and design

Guide to Road Design Part 6 v

L
Austroads Roadside Design, Safety and Barriers Austroads
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Improving Roadside Safety
Stage 4 — Interim Report
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Road Restraint Systems

Permanent and temporary safety barriers,
vehicle parapets, terminals, transitions, crash
cushions, pedestrian parapets, pedestrian
guardrails, vehicle arrester beds, anti- glare

screens
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What we need to provide when there is the

risk of failure to keep the vehicle on the road
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Obvious needs for RRS: Policy or risk assessment

This road is obviously unsafe!
Duty of driver to consider road
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Road Safety Report — Issuing the report
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Road Restraint Systems
[ |

Vehicle Restraint Pedestrian Restraint
Systems Systems

Pedestrian Parapets

Safety Barriers

Terminals and
Transitions

Crash Cushions
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A road authority must provide a reasonably
safe road for the reasonable road user.

Bill of Rights in the South African
Constitution:
24. Everyone has the right-

(a) to an environment that is not
harmful to their health or well-being.
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Safety objectives: "Forgiving Roadside" and clear zone concept.
Clear zone elements, factors influencing the clear zone design
domain, determine the width of the clear zone.

The need for roadside furniture (signs and light posts) and the
design and location criteria for sign supports and light posts.
This leads to the need for safety barriers and looks at the
longitudinal roadside and median barriers.

Design and selection of impact attenuators for fixed objects.
Provision of escape ramps, location of runaway-vehicle facilities

Maintain what is there!
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Is there such a
thing as a safe
speed?
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Table C-1: Selection criteria for a traffic barrier system (1)

CRITERIA ‘ COMMENTS
1 Performance The traffic barrier system should be structurally able to
capability = contain the design vehicle

+ redirect the design vehicle

2. Deflection The available room to deflect should not be less than
the expected traffic barier deflection

3. Site conditions Conditions influencing the bammer type choice include:
+  Slope approaching the barrier system
»  Distance from traffic lane

4 Compatibility The system should be compalible with adjacent
systems (like bridge railings) and end-treatments

5. Cost The full life cycle cost should be considered in the
economic evaluation of altemative systems. A system
with a relatively low installation cost typically requires

icantly more ce following impacts.

6 Maintenance

6a. Routine Routine maintenance for W-guardrail systems for
example, includes checking of bolts, posts and soil
stability.

6b. Collision Flexible and semi-fiexible systems requires in general
significantly more ce than rigid systems.

6C. Materials storage | Storage includes inventory itlems and storage space

6d Simplicity Simpler designs are more likely 1o be installed commectly
by field personnel

T Field experience Existing syslems should be monitored in terms of

e and e req to identity

problems that can be reduced or eliminated by the use
of a different barrier system.
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derstand the interaction of RRS with other road safety problems
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Figure 1: Clear Zone for Straight Roads a
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Example 1: If the operating speed is Operating Speed (km/h)  Example 2 If the operating speed is 10okm/h %
80 kmyjh and the one-way AADT is and the one-way AADT is 20,000
4,000 vehicles/day, the clear zone vehicles/day, the clear zone widthisnm
width is 6 m (adopt range 10,000-30,000 vehicles/day)
AADT = annual average daily traffic, km/h = kilometer per hour, m = meter.
Source: VicRoads. 2011. Supplement to Austroads Guide to Road Design - Part 6 (Roadside Design, Safety and Barriers). Sydney, Australia.
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A good knowledge of road safety engineering is essential

g Holmes Solutions MASH TL5 Journey.
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[Test Type of Mass §peed Angle
REu vehicle (kg) (km/h) [(9
ST TB 11 Car 900 100 20
TB 21 Car 1300 80 8
TB 22 Car 1300 80 15
TB 31 Car 1500 80 20
TB 32 Car 1500 110 20
E N 13 17 TB 41 Rigid truck 10000 |70 8
TB 42 Rigid truck 10000 |70 15
TEST TB 51 Bus 13000 |70 20
TB 61 Rigid truck 16 000 |80 20
TB71 Rigid truck 30000 |65 20
TB 81 Articulated 30000 |65 20
truck
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Impact ASI Other criteria
severity
class
A <10
THIV = 33 km/h
B 14| and
C =19 PHD =< 20g

ASI| = acceleration severity index
THIV = theoretical head impact velocity
PHD = post-impact head deceleration
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Figure 1 — D,

ion (D) and ing width (W)

sari ) BN /‘e\ A /t\ NOVUS® RTS

16




2022/01/31

The benefits of specifying a product with
known performance, are more significant
than being concerned over the specific test.
In the real world, the variable's number is
much more than what is tested, and the
differences in the EN1317 versus MASH tests
are less than the variance in parameters in
real crashes.

Michael Dreznes iRF
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Source: SARTSM, RTMC, 2012
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[ STEP 2+ CONSIDER REMOVAL OR REDESIGN ||
Remove the roodsde hazord or redesign The ~oad cross secTion

10 cliow for aafe Trover o

(=] [ (o]

[ STEP 3 CONSIDER RELOCATION I
Relocate the roadside hazard 1o @ pesiTion where

t is kess biuely to be hit by an ervant vehacle

| STEP 4* CONSIDER A BREAKAWAY DEVICE |

Use an appropriate breskoway device 1o reduce mpact severity
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| sTEP 5- CONSIDER A TRAFFIC BARRIER SYSTEM ||

Shieid the reodside hazord with an appropriate Traffic barrier

Cete—{ Semmemamse |—» = > ]

h 4
[ STEP 6* CONSIDER DELINEATION ]

Provide delweamion To increate The awarerdas of the presence of the roadsde hazard
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| STEP 7- LEAVE AS IS |
If nome of the above treatments will reduce accident sever Ty
leave The rcadsde hazerd as £
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What do we want

Consistent application of policy
National procedures

Risk based analysis

Economic analysis
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4:1 embankment slope i
-l

Culvert headwall
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Figure 5.5: Detail of flare rate

Polint of need e -
with flare e
/ -
Barrier-to-hazard clearance
) = Safety barrier v
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S =
Point of Edge line
without flare Direction of travel
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Figure 5.1: Road safety barrier design process
- [ ]

Bo Determine the working width (dynamic deflection plus allowance for
N vehicle roll or system width) (Section 5.3.17)

X

m

Q)

Bt | Collect information about the site (Section 5.3.2) ] >
‘ )

B2 [ Determine the objectives of the safety barrer (Section 53.3) | -
¥ (%]

B3 I Determine the lateral position of the barrier (Section 5.3.4) |1— >
X

¥ m

B4 D the bs to—hazard (distance between the el
barrier face and the hazard) (Section 5.3.12) %

_‘

B5 [ Determine the containment level required (Section 53 13) | =
(9}

86 | Choose the barrier type (Section 5.3.14) ] =
1 (]

87 | Determine the dynamic deflection (Section 5 3 15) | =
1 =

B8 Determine the allowance for vehicle roll or system width O
(Section 5.3.16) o

i =

(@]

m

o

_‘

wn

Change barrier type and/or lateral
clearance or use two stage barrier

t
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Change barrier type and/or lateral
clearance or use two Stage barmier

Bt | Determine the points—of-need (Section 5.3.18) |

[}

‘Check that minimum length of barrier has been provided
(Section 5.3.19)

[}

| Check sight distance past the barrier ]

Is sight
distance
available past
the barrier?
(Section
5.3.20)

No

Yes

B4 l Choose the terminal treatments (Section 5.3.21) |

Design the interfaces (Section 5.3.22)
Design the interfaces

)

Check the bamer meets the objectives and suits the site
(Section 5.3.23)

Source: Adapted from Roads and Mantime Services (2016).
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Terminals and crash cushions

Figure 5.30: Redirective and non-redirective systems

Hard, stiff and
smooth panels

- Traffic
e -/ _ —
—— et -

——~"" Point of redirection
is at the nose

Traffic

Traffic

Traffic

b) Non-redirective system
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YOUARE NOT ALLoWED 10
LEAVE YOUR VERICLE or

. THIS VIEW poINT

END OF LECTURE
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