DESIGN BULLETIN #8/2002 (Revised March 2007)

Roadside Design Practices for Alberta - An Update on
Barriers, Guardrail, Clear Zone, etc.

Superseded in January 2008 by Roadside Design Guide:
http://www.transportation.alberta.ca/3451.htm

January 2006 Update to Design Bulleti #8/2002:
Item 2.1.1 of this Bulletin has been revised to include Deerfoot Trail, Stony4Irail; East Freeway
(Calgary) and all other Edmonton and Calgaty Ring Roads Projects.
June 2006 Update to Design,Bulletin #8/2002;
Item 1.4 Shy Line Offset has been revised.
August 2006 Updateyto Design Bulletin$8/2002:
Item 1.4 Shy'Line'Offset has been rewvised.
March 2007 Update ta Design Bulletin, #8/2002:
Item 248 2yRecycle Plastic Post has beenirevised.

Summary: The department hasirecently completed a,Review:of Practices and Guidelines for Clear Zones,
Barriers and other subjectsr€latedito Roadside Design. This technical bulletin is issued to notify designersof
recommendations that have, beén approved as a result of this study.

Designers sheuld.note'that the recentlyicompleted review is considered to be Phase 1 in the overall review
of this subject./Asa first phase,, the abjettiveiof this study was to address many of the issues at a conceptual
design leveliand to'take a position regarding the future direction the department should take in these matters.
Assetiof recommendations has heen'approved, however, a second phase of this engineering study is
required before a full implementation can begin. At this time, there are some recommendations that can be
implemented immediately, athers that can be partially implemented and some that will be deferred pending
additional investigation.and/or engineering work.

The department intends to transition from using current traffic barriers to using only systems that have been
crashdestedsuccessfully under NCHRP 350 testing protocols. The chosen systems must be able to perform
at a level suitable for the proposed installation. A transition period is required to allow new products to be
installedion‘a trial basis and evaluated in Alberta highway conditions. This period will also allow suppliers
and contractors time to adjust to the new requirements.

The “standard” post to be used on strong post systems is the 1.83 mpost. For installations that require the
Weak Post System, the department will evaluate the performance ofa 1.83 m post versus the 1.52 mpost
that is currently used. If a change in materials or dimensions is required, a transition period will be used to
allow suppliers and contractors time to adjust their operations.
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This bulletin provides a general update for designers and a list of initiatives that are currently underway inthe
general categories of Immediate Implementation, Partial Implementation and Future Work:

IMMEDIATE IMPLEMENTATION:

1.1.

1.2.

1.3.

1.4.

RIGID BARRIERS. Where a new rigid barrier system is required on a roadway, the normal
department standard shall be the F-shape concrete barrier. Exceptions'may be permitted based on
the following criteria:

- Asingle slope concrete barrier may be used to tie-in to a.single'slope concrete bridgerail.

- ATall-Wall concrete barrier system may be used where the?/AADT eXceeds 50,000 or where
the consequences of large vehicles impacting a smaller eoncrete'barrier are severe or due to a
combination of these two factors. Also, where there are fixediobjects such as light poles in the
“zone of intrusion” ofa conventional barrier system, a Tall-Wall systemn could e used to reduce
the probability of impacts with these objects.

- A New Jersey shape concrete barrier may.be used for a limited length'where it is needed to
replace short segments or tie-in to existingiNew Jersey installations:

BRIDGE BARRIER REHABILITATION. Designers should refer to the “Guidelines for Upgrading

of Existing Bridgerails/ApproaghediRail\Transitions in Alberta” #Appendix D of the Bridge

Structure Design Criteria. The Guideline €an be found at.the following web site:

http //Aww.trans.gov.ab.ca/Publications/DesignGuides.asp

For design analysis purposes; designers are to use the depastment’s benefit/cost analysis guidelines
together with the" AASHTO Encroachment ‘Based*Model (calibrated to local conditions) for
prediction of safetyseffects:

SHY KEINE'OFRSET. It is desirable to provide a uniform clearance between the travel lane and
roadside features such as barriersy bridge railings, retaining walls etc. The shy line offset is defined
as, A distancé beyond whichia'roadside object will not be perceived by a driver to be a threat, to
theextenttof changing, lanegpesttion or speed”. The shy-line offset is the transverse distance
measured from the edge,of travel lane to the edge of hazard. The hazard may be a protection
systemsuch as a rgadside barrier or a bridge railing or a natural or man-made hazard. A “suggested
mmimum’’_shygline 0fSet is provided here as a guide for designers. Installing barriers at greater
offsets s desirable; provided this can be achieved at a reasonable cost and that vehicle trajectory
will still allow.anybarrier systems to operate as designed. Designers should note that the provision
of the full'shy line offset is considered most critical at the beginning of a hazard. Where there is a
long, hazard"parallel to a roadway for example a bridge railing, the offset is less critical after the
hazard has been introduced. Justification should be provided where an offset less than the
“suggested minimum shy line offset” is proposed on any project.

For URBAN projects including projects in urban fringe areas such as the Calgary and Edmonton
Ring Roads, AIT follows TAC’s “Suggested Shy Line Offset Values™ as shown in Table 3.1.6.4 of
the 1999 Geometric Design Guide for Canadian Roads. The offsets are to be measured fromthe
edge of lane using the actual lane width provided on the subject road. In some cases this lane width
may exceed 3.7mwhere it has been developed to allow for bicyclists as well as motor vehicles.

For RURAL projects the “Suggested Minimum Shy Line Offset Values” used by Alberta
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Infrastructure and Transportation are shown in the bullets below. These values are sometimes less
than those recommended by TAC for the same speed. This is due to the use of high design speeds
over a large component of a rural low-traffic-volume network in Alberta. Due to economic
considerations some of these roadways may have a shoulder width of 1m or 0.5m even with a
design speed of 110 kmvh. It is difficult to justify a large shy line offset when the shoulder is narrow
and the traffic volume is low.

Suggested Minimum Shy Line Offset Values for New Construetion,on RURAL Projects

When selecting a shy line offset all five of the following bullets'should™be followed:

Onall new structures, barrier installations etc., i.e. all longitudinakhazards, the'shy line offset should
not be less than 1 m. For example, new bridges on tweylane roads should hoteiess than 9m (clear
roadway width).

The suggested minimum shy line offset shouldimatch,or exceed theridesirable shatlder width on the
roadway for the service life of the infrastructure element being designeds, For example, for a new
bridge the projected traffic volume for the next fiity years is of intekest. It is normal practice on new
bridge design to provide sufficient width Such that widening@ould“net be required in the 25 to 30
year range. In the case of roadsidesguardrails mounted oh Woaden posts where the service life is
normally 20 years or lessgthe'width of the roadway duringithe shorter term is normally used.

For lower volume dividedihighways (less than 207000, AART*) the suggested minimum shy line
offset on the left hand side of the travel lanes isthe ‘Standareleft hand shoulder width for the design
designation i.e. 2’ mforfour lanes, 2.5 mTonsbxlanestand 3m for eight lanes.

For higher traffic'veltimes(i.e. greater than 9000,AADT on an undivided highway or greater
than 20,000 AADT on'a divided highway), with design speed greater than 200knvh,
considerationsheuld be given tasincreasing'the shy line offset above the desirable roadway
shoulder.#Thesuggested minimum 18, 3.0m for bridges (associated cost increase to be
considered) and 3.5m.for roadside barriers in isolation from bridges.

Roadside barriers should normallybe located no further than 4mfromthe edge of travel lane, since
the,chance of an errant vehicle hitting the barrier at a more obtuse angle increases with the offset.
An exception to this'rule isin the area of flaring (typically at the barrier ends) where the offset may
pe increased te"more than 4m.

* AADT is defined'as 22Way Average Annual Daily Traffic.

PARTIAGIMPLEMENTATION:

2.1

During the transition period to the exclusive use of systems that have successfully passed NCHRP
350 testing protocols and the expected adoption of 1.83 m (6”) posts, the following changes to
normal practices will be followed:

2.1.1 Onthe Deerfoot Trail, Deerfoot Trail Extension, Anthony Henday Drive, Stony Trail, East
Freeway (Calgary), and all other Edmonton and Calgary Ring Roads projects, the standard
barrier system shall be the Modified Thrie Beam on steel posts. However, it may be
necessary to use concrete barriers (instead of the Thrie Beam) due to the need to: provide a
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greater level of protection, tie-in to a rigid systemona bridge, or because deflection cannot

be accommodated. The design deflection for the Modified Thrie Beam system is 0.6m.
2.1.2 Onundivided highways and all divided highways (excluding those mentioned above) where

the AADT > 2500, the Strong Post blocked out system shall be used The Strong Post

De5|gn Bulletln #2 and #24 prowdes add ltlonal mformatlon on the use of recycled plastlc

posts in barrier systems. The design deflection for the Strong Post systemis 1.5 mfor plastic
posts and 0.9 m for wood or steel posts.

2.1.3 Onall other highways, the Weak Post W beam may'still beused as per current practice i.e.
using the 1.52 mposts. However, the department will identify a numberofiinstallationswhere
the use ofthe 1.83 m post will be specified for gvaluationpurposest The design deflectionfor
the Weak Post systemis 2.5 m.

FUTURE WORK:

3.1  Department will be doing additionalinvestigation into crash testing data and material testing that has
been published elsewhergg

3.2 Department will monitor thesperformance of trial installations.

3.3 Department will ‘'expandithe use of alternate hardware and will phase in the introduction of crash
tested systems so that gventually all trafficibarriers on Alberta highways will be of the crash tested
type. End treatments will also be evaluated:

3.4  _Anew Readside Design Guidewillbe prepared for Alberta providing comprehensive guidelines,
design tools and policytinformation related to this subject.

For additional information on“thisisubject a document entittd ROADSIDE DESIGN — A review of
practices and guidelinesfor Clear Zones, Barriers, etc. Final Report prepared for Alberta Transportationby
Stantec Consulting Ltd, dated September 2001 is available in the Technical Standards Branch Library.

Date of Issue; May 03, 2002.

Update1: January 13, 2006

Update 2:June 26, 2006

Update'3: August 31, 2006.

Update 4" March 1, 2007

Contact: Bill Kenny, Technical Standards Branch, Alberta Infrastructure and Transportation.
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