AASHTO ROADSIDE DESIGN GUIDE FOR BARRIERS

AASHTO RoaDpsIDE DESIGN GUIDE FOR BARRIERS: ENHANCING SAFETY ON OUR HIGHWAYS

AASHTO ROADSIDE DESIGN GUIDE FOR BARRIERS IS AN ESSENTIAL RESOURCE FOR ENGINEERS, DESIGNERS, AND TRANSPORTATION
PLANNERS FOCUSED ON IMPROVING ROADSIDE SAFETY. THIS GUIDE PROVIDES A COMPREHENSIVE FRAMEWORK FOR SELECTING,
DESIGNING, AND IMPLEMENTING BARRIERS THAT PROTECT MOTORISTS AND PEDESTRIANS ALIKE. GIVEN THE CRITICAL ROLE THAT
ROADSIDE BARRIERS PLAY IN MINIMIZING CRASH SEVERITY AND PREVENTING FATALITIES, UNDERSTANDING THE PRINCIPLES OUTLINED
IN THE AASHT O GUIDE IS INVALUABLE FOR ANYONE INVOLVED IN HIGHWAY INFRASTRUCTURE.

THe AMERICAN ASSOCIATION OF STATE HiGHWAY AND TRANSPORTATION OFFICIALS (AASHTO) HAS LONG BEEN A LEADER IN
SETTING DESIGN STANDARDS THAT PRIORITIZE SAFETY WITHOUT COMPROMISING EFFICIENCY. THEIR ROADSIDE DESIGN GUIDE FOR
BARRIERS NOT ONLY ADDRESSES THE PHYSICAL CHARACTERISTICS OF BARRIERS BUT ALSO CONSIDERS THE DYNAMIC INTERACTION
BETWEEN VEHICLES AND ROADSIDE ELEMENTS. IN THIS ARTICLE, WE'LL DELVE INTO THE KEY CONCEPTS, DESIGN CRITERIA, AND
PRACTICAL CONSIDERATIONS HIGHLIGHTED IN THE GUIDE, HELPING YOU GRASP HOW MODERN BARRIER SYSTEMS CONTRIBUTE TO
SAFER ROADS.

UNDERSTANDING THE PURPOSE OF ROADSIDE BARRIERS

BEFORE DIVING INTO THE TECHNICAL ASPECTS, IT’S IMPORTANT TO UNDERSTAND WHY ROADSIDE BARRIERS EXIST IN THE FIRST
PLACE. THE PRIMARY GOAL OF BARRIERS IS TO REDUCE THE SEVERITY OF CRASHES BY PREVENTING VEHICLES FROM LEAVING THE
TRAVEL LANE AND ENCOUNTERING HAZARDS SUCH AS STEEP SLOPES, TREES, BRIDGE PIERS, OR DROP-OFFS.

BARRIERS SERVE MULTIPLE SAFETY FUNCTIONS:

- ¥**CONTAINMENT:** KEEPING A VEHICLE ON THE ROADWAY AND PREVENTING IT FROM ROLLING OVER OR COLLIDING WITH
DANGEROUS OBJECTS.

- **REDIRECTION:** GUIDING AN ERRANT VEHICLE BACK ONTO THE ROADWAY IN A CONTROLLED MANNER.

- ¥**ENERGY ABSORPTION:** MINIMIZING THE IMPACT FORCE BY DEFORMING OR ABSORBING ENERGY DURING A COLLISION.

THe AASHT O ROADSIDE DESIGN GUIDE FOR BARRIERS EMPHASIZES THESE FUNCTIONS WHILE ENCOURAGING A BALANCED
APPROACH THAT CONSIDERS THE SURROUNDING TERRAIN, TRAFFIC VOLUME, AND VEHICLE TYPES.

Key CoMPONENTS ofF THE AASHT O RoADsIDE DesiGN GUIDE FOR BARRIERS

THE GUIDE IS COMPREHENSIVE, COVERING VARIOUS ASPECTS OF BARRIER DESIGN FROM SELECTION CRITERIA TO INSTALLATION
METHODS. HERE ARE SOME OF THE MAIN COMPONENTS:

1. EVALUATION OF ROADSIDE SAFETY

SAFETY EVALUATION INVOLVES ASSESSING ROADSIDE SLOPES, CLEAR ZONES, AND FIXED OBJECTS THAT POSE A RISK. THE GUIDE
INTRODUCES THE CONCEPT OF THE “CLEAR ZONE” — A RECOVERABLE AREA FREE OF OBSTACLES THAT ALLOWS DRIVERS TO
REGAIN CONTROL IF THEY LEAVE THE TRAVEL LANE. W/HEN HAZARDS ARE LOCATED WITHIN THIS CLEAR ZONE, BARRIERS ARE
RECOMMENDED.

2. TyPes oF BARRIERS

THE GUIDE CATEGORIZES ROADSIDE BARRIERS INTO FLEXIBLE, SEMI-RIGID, AND RIGID TYPES, EACH WITH UNIQUE
CHARACTERISTICS:



- ¥*¥FLExIBLE BARRIERS: ¥ * EXAMPLES INCLUDE CABLE BARRIERS THAT FLEX UPON IMPACT, ABSORBING ENERGY AND REDUCING
VEHICLE DECELERATION FORCES.

- ¥*¥SeMI-RIGID BARRIERS: ¥ * GUARDRAILS MADE FROM STEEL BEAMS THAT DEFORM PLASTICALLY TO ABSORB ENERGY BUT
MAINTAIN STRUCTURAL INTEGRITY.

- ¥*RiGID BARRIERS: ¥ * CONCRETE BARRIERS THAT DO NOT DEFORM SIGNIFICANTLY, REDIRECTING VEHICLES WITH MINIMAL
DEFLECTION.

UNDERSTANDING THESE CLASSIFICATIONS HELPS ENGINEERS SELECT THE MOST APPROPRIATE BARRIER BASED ON SITE CONDITIONS.

3. DesiGN CrITERIA AND CRASH TESTING

AASHTO’S GUIDE REFERENCES CRASH TESTING STANDARDS SUCH AS THOSE FROM THE NATIONAL COOPERATIVE HIGHWAY
ResearcH ProgrAM (NCHRP) ReporT 350 AND THE MANUAL FOR ASSESSING SAFETY HarowAre (MASH). THese
STANDARDS ENSURE THAT BARRIERS MEET MINIMUM PERFORMANCE REQUIREMENTS FOR VEHICLE CONTAINMENT AND OCCUPANT
SAFETY.

DESIGNERS MUST CONSIDER:

- ¥*¥TesT LEVEL:®** DIFFERENT BARRIERS ARE TESTED FOR VARIOUS VEHICLE SIZES AND SPEEDS, FROM PASSENGER CARS TO
HEAVY TRUCKS.

- **HEIGHT AND LENGTH:®** BARRIERS MUST BE TALL ENOUGH AND LONG ENOUGH TO SAFELY CONTAIN VEHICLES.

- **OFFSET AND PLACEMENT:** THE LATERAL DISTANCE BETWEEN THE BARRIER AND THE TRAVEL LANE AFFECTS DRIVER
SAFETY AND BARRIER EFFECTIVENESS.

PrACTICAL CONSIDERATIONS IN BARRIER DESIGN

W/HILE THE TECHNICAL SPECIFICATIONS ARE CRITICAL, PRACTICAL FACTORS OFTEN INFLUENCE BARRIER DESIGN DECISIONS. THE
AASHTO ROADSIDE DESIGN GUIDE FOR BARRIERS ENCOURAGES A CONTEXT-SENSITIVE APPROACH TO ENSURE SOLUTIONS ARE
EFFECTIVE AND FEASIBLE.

SITe CONDITIONS AND TERRAIN

ROADSIDE TOPOGRAPHY CAN DICTATE BARRIER TYPE AND PLACEMENT. FOR EXAMPLE, IN MOUNTAINOUS REGIONS WITH STEEP
EMBANKMENTS, RIGID CONCRETE BARRIERS MAY BE PREFERRED DUE TO THEIR STABILITY, WHEREAS IN FLAT RURAL AREAS, FLEXIBLE
CABLE BARRIERS MIGHT BE MORE COST-EFFECTIVE AND FORGIVING.

MAINTENANCE AND DURABILITY

BARRIERS REQUIRE REGULAR INSPECTION AND MAINTENANCE TO REMAIN EFFECTIVE. MATERIAL SELECTION IMPACTS LONGEVITY;,
STEEL GUARDRAILS MAY CORRODE OVER TIME, WHILE CONCRETE BARRIERS TEND TO BE MORE DURABLE BUT CAN BE COSTLY TO
REPAIR IF DAMAGED.

ENVIRONMENTAL IMPACT

MINIMIZING ENVIRONMENTAL DISRUPTION IS ANOTHER CONSIDERATION. THE GUIDE SUGGESTS USING BARRIER SYSTEMS WITH
SMALLER FOOTPRINTS OR THOSE THAT BLEND WITH THE SURROUNDINGS TO REDUCE VISUAL POLLUTION AND HABITAT
FRAGMENTATION.



INTEGRATING BARRIERS WITH OVERALL RoADSIDE DESIGN

BARRIERS DON’T EXIST IN ISOLATION. THE AASHT O ROADSIDE DESIGN GUIDE FOR BARRIERS HIGHLIGHTS THE IMPORTANCE OF
INTEGRATING BARRIERS WITH OTHER ROADSIDE ELEMENTS SUCH AS:

CLEAR ZONES AND RECOVERY AREAS

MAXIMIZING CLEAR ZONES REDUCES THE NEED FOR BARRIERS BY GIVING DRIVERS AMPLE ROOM TO RECOVER. WHEN CLEAR ZONES
CANNOT BE ACHIEVED DUE TO SPACE CONSTRAINTS, BARRIERS BECOME ESSENTIAL.

DRAINAGE AND UTILITIES

PROPER DRAINAGE DESIGN MUST ACCOMPANY BARRIERS TO PREVENT WATER ACCUMULATION THAT COULD UNDERMINE THEIR
FOUNDATIONS. SIMILARLY, UTILITY POLES AND SIGNS SHOULD BE PLACED CONSIDERING BARRIER LOCATIONS TO AVOID CREATING
ADDITIONAL HAZARDS.

PEDESTRIAN AND BICYCLE SAFETY

IN URBAN OR SUBURBAN CONTEXTS WHERE PEDESTRIAN TRAFFIC IS COMMON, BARRIER DESIGN MUST ACCOMMODATE WALKWAYS
OR BIKE LANES, ENSURING BARRIERS DO NOT IMPEDE ACCESS OR CREATE NEW RISKS.

ADVANCEMENTS AND INNOVATIONS IN BARRIER DESIGN

THE AASHTO ROADSIDE DESIGN GUIDE FOR BARRIERS IS PERIODICALLY UPDATED TO REFLECT THE LATEST RESEARCH AND
TECHNOLOGY. RECENT TRENDS INCLUDE:

- **¥SMART BARRIERS: ** INTEGRATION OF SENSORS THAT DETECT IMPACTS AND COMMUNICATE WITH TRAFFIC MANAGEMENT
SYSTEMS.

- ¥*¥RECYCLED MATERIALS: ¥ * USING SUSTAINABLE MATERIALS IN BARRIER CONSTRUCTION TO REDUCE ENVIRONMENTAL IMPACT.
- ¥*MoDULAR SYSTEMS: ¥ * PREFABRICATED BARRIER COMPONENTS THAT SIMPLIFY INSTALLATION AND REPAIR.

THESE INNOVATIONS CONTRIBUTE TO SAFER, MORE ADAPTABLE ROADSIDE ENVIRONMENTS.

TiPs FOrR IMPLEMENTING AASHT O GUIDELINES EFFECTIVELY

FOR PROFESSIONALS APPLYING THE AASHT O ROADSIDE DESIGN GUIDE FOR BARRIERS, HERE ARE SOME PRACTICAL TIPS:

- ¥*CoNDUCT A THOROUGH SITE ASSESSMENT:** UNDERSTAND ALL PHYSICAL AND TRAFFIC CONDITIONS TO DETERMINE THE
BEST BARRIER SOLUTION.

- **BALANCE CoST AND SAFETY:** \WHILE SAFETY IS PARAMOUNT, CONSIDER LIFECYCLE COSTS INCLUDING INSTALLATION,
MAINTENANCE, AND POTENTIAL CRASH IMPACTS.

- ¥*¥CoLLABORATE ACROSS DISCIPLINES: ¥ * \/ORK WITH ENVIRONMENT AL EXPERTS, URBAN PLANNERS, AND MAINTENANCE
CREWS TO CREATE HOLISTIC ROADSIDE DESIGNS.

- **¥STAY UPDATED:** KEEP ABREAST OF UPDATES TO THE GUIDE AND EMERGING TECHNOLOGIES IN ROADSIDE SAFETY.

BY FOLLOWING THESE RECOMMENDATIONS, TRANSPORTATION PROJECTS CAN ACHIEVE SAFER ROADWAYS THAT PROTECT LIVES
WHILE OPTIMIZING RESOURCES.



BRINGING TOGETHER ENGINEERING PRINCIPLES, REAL-\WORLD CONSIDERATIONS, AND EVOLVING SAFETY STANDARDS, THE
AASHTO ROADSIDE DESIGN GUIDE FOR BARRIERS REMAINS A CORNERSTONE DOCUMENT FOR ROADSIDE SAFETY. W/HETHER
DESIGNING HIGHWAYS IN RURAL LANDSCAPES OR URBAN CORRIDORS, ADHERING TO THIS GUIDE’S RECOMMENDATIONS ENSURES
THAT BARRIERS PERFORM THEIR CRUCIAL ROLE EFFECTIVELY, PREVENTING ACCIDENTS AND SAVING LIVES. AS INFRASTRUCTURE
CONTINUES TO EVOLVE, THE PRINCIPLES WITHIN THIS GUIDE WILL ADAPT, GUIDING THE WAY TOWARD SAFER ROADS FOR ALL.

FREQUENTLY AskeD QUESTIONS

WHAT Is THE AASHTO RoADsIDE DESIGN GUIDE FOR BARRIERS?

THe AASHT O RoaDsIDE DESIGN GUIDE PROVIDES COMPREHENSIVE GUIDELINES FOR THE SELECTION, DESIGN, AND PLACEMENT OF
ROADSIDE SAFETY BARRIERS TO MINIMIZE THE SEVERITY OF CRASHES AND ENHANCE ROADWAY SAFETY.

\W/HY ARE BARRIERS IMPORTANT ACCORDING TO THE AASHTO RoADsIDE DESIGN
GuIDE?

BARRIERS ARE CRITICAL FOR PREVENTING VEHICLES FROM LEAVING THE ROADWAY , STRIKING HAZARDOUS OBSTACLES, OR
ENTERING OPPOSING TRAFFIC LANES, THEREBY REDUCING THE RISK OF SEVERE CRASHES AND FATALITIES.

\WHAT TYPES OF BARRIERS ARE COVERED IN THE AASHT O RoaDsIDE DesIGN GUIDE?

THE GUIDE COVERS VARIOUS TYPES OF BARRIERS INCLUDING FLEXIBLE (CABLE BARRIERS)/ SEMI-RIGID (GUARDRAILS), AND RIGID
(CONCRETE BARRIERS), WITH RECOMMENDATIONS ON THEIR APPROPRIATE APPLICATIONS.

How poes THE AASHT O RoADSIDE DesIGN GUIDE RECOMMEND DETERMINING BARRIER
PLACEMENT?

BARRIER PLACEMENT IS BASED ON THE CONCEPT OF CLEAR ZONE DISTANCES, SEVERITY OF ROADSIDE HAZARDS, TRAFFIC SPEED,
AND VOLUME, ENSURING BARRIERS ARE INSTALLED ONLY WHERE NECESSARY TO MAXIMIZE SAFETY AND MINIMIZE MAINTENANCE.

\WHAT ARE THE DESIGN CRITERIA FOR ROADSIDE BARRIERS IN THE AASHT O RoADSIDE
DesiGN GUIDE?

DESIGN CRITERIA INCLUDE BARRIER HEIGHT, LENGTH, ANCHORAGE, DEFLECTION CHARACTERISTICS, AND CRASHWORTHINESS TO
ENSURE EFFECTIVE CONTAINMENT AND REDIRECTION OF ERRANT VEHICLES.

How poes THE AASHT O RoADsIDE DesIGN GUIDE ADDRESS BARRIER END
TREATMENTS?

THE GUIDE EMPHASIZES THE USE OF CRASHWORTHY END TERMINALS THAT SAFELY ABSORB IMPACT ENERGY AND PREVENT VEHICLE
SNAGGING OR VAULTING WHEN STRIKING THE BARRIER ENDS.

Does THE AASHTO RoADSIDE DeSIGN GUIDE INCLUDE GUIDANCE ON BARRIER
MAINTENANCE?

YES, IT RECOMMENDS REGULAR INSPECTION AND MAINTENANCE PROCEDURES TO ENSURE BARRIERS REMAIN FUNCTIONAL AND
EFFECTIVE IN PROVIDING ROADSIDE SAFETY OVER TIME.



How ARE ROADSIDE BARRIERS EVALUATED FOR CRASH PERFORMANCE IN THE AASHTO
Roapsipe DesiGN GUIDE?

BARRIERS ARE EVALUATED USING CRASH TEST RESULTS AND PERFORMANCE CRITERIA OUTLINED IN THE GUIDE, ENSURING THEY
MEET SAFETY STANDARDS SUCH AS NCHRP ReporT 350 or MASH TESTING PROTOCOLS.

WHAT CONSIDERATIONS DOES THE AASHTO RoADSIDE DESIGN GUIDE SUGGEST FOR
SELECTING BARRIERS IN URBAN VERSUS RURAL SETTINGS?

THE GUIDE SUGGESTS CONSIDERING FACTORS LIKE TRAFFIC VOLUME, VEHICLE SPEEDS, ROADSIDE OBSTACLES, AND RIGHT-OF-
WAY CONSTRAINTS, WITH URBAN AREAS OFTEN REQUIRING BARRIERS WITH SMALLER FOOTPRINTS AND AESTHETIC
CONSIDERATIONS.

How poes THE AASHT O RoADSIDE DESIGN GUIDE INTEGRATE WITH OTHER SAFETY
DESIGN RESOURCES?

THE GUIDE COMPLEMENTS OTHER AASHT O PUBLICATIONS AND FH\W/ A GUIDELINES, PROVIDING A HOLISTIC APPROACH TO
ROADSIDE SAFETY DESIGN, INCLUDING INTEGRATION WITH ROADWAY GEOMETRY, SIGNAGE, AND PEDESTRIAN SAFETY MEASURES.

ADDITIONAL RESOURCES

AASHTO RoabsIpe DesiGN GUIDE FOR BARRIERS: ENHANCING SAFETY AND EFFICIENCY ON ROADWAYS

AASHTO ROADSIDE DESIGN GUIDE FOR BARRIERS SERVES AS A CRITICAL FRAMEWORK FOR ENGINEERS AND TRANSPORTATION
PROFESSIONALS TASKED WITH DESIGNING SAFE AND EFFECTIVE ROADSIDE ENVIRONMENTS. DEVELOPED BY THE AMERICAN
ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO), THE GUIDE OFFERS COMPREHENSIVE
METHODOLOGIES AND STANDARDS TO OPTIMIZE THE PLACEMENT, TYPE, AND PERFORMANCE OF ROADSIDE BARRIERS. THESE
BARRIERS ARE ESSENTIAL COMPONENTS IN MITIGATING ACCIDENT SEVERITY, PREVENTING VEHICLE DEPARTURES FROM ROADWAYS,
AND PROTECTING BOTH MOTORISTS AND ROADSIDE USERS.

(UNDERSTANDING THE PRINCIPLES OUTLINED IN THE AASHT O ROADSIDE DESIGN GUIDE FOR BARRIERS IS VITAL FOR CREATING
SAFER HIGHWAYS AND URBAN ROADS. THE GUIDE SYNTHESIZES DECADES OF RESEARCH, CRASH DATA ANALYSIS, AND FIELD
PERFORMANCE EVALUATIONS, PROVIDING EVIDENCE-BASED RECOMMENDATIONS THAT BALANCE SAFETY, COST, AND
CONSTRUCTABILITY. THIS ARTICLE DELVES INTO THE STRUCTURE, KEY CONSIDERATIONS, AND PRACTICAL APPLICATIONS OF THE
GUIDE, SHEDDING LIGHT ON ITS IMPACT ON MODERN TRANSPORTATION INFRASTRUCTURE.

OvVerVIEW oF AASHT O’s APPROACH TO RoADSIDE BARRIER DESIGN

THe AASHT O ROADSIDE DESIGN GUIDE FOR BARRIERS FOCUSES ON MINIMIZING THE RISKS ASSOCIATED WITH ROADSIDE HAZARDS
BY DEFINING CRITERIA FOR BARRIER PLACEMENT AND SELECTION. TS PRIMARY OBJECTIVE IS TO REDUCE CRASH SEVERITY BY EITHER
REDIRECTING ERRANT VEHICLES SAFELY BACK ONTO THE ROADWAY OR BY SAFELY CONTAINING AND STOPPING VEHICLES BEFORE
THEY REACH DANGEROUS OBSTACLES.

ATITS CORE, THE GUIDE CATEGORIZES BARRIERS INTO SEVERAL TYPES—RIGID, SEMI-RIGID, AND FLEXIBLE—EACH WITH DISTINCT
PERFORMANCE CHARACTERISTICS. RIGID BARRIERS, SUCH AS CONCRETE WALLS, ABSORB IMPACT THROUGH REDIRECTION BUT
ALLOW MINIMAL DEFORMATION. FLEXIBLE BARRIERS, TYPICALLY CABLE OR GUARDRAIL SYSTEMS, ABSORB ENERGY BY DEFORMING
SIGNIFICANTLY, WHICH CAN REDUCE OCCUPANT INJURY BY LESSENING DECELERATION FORCES. SEMI-RIGID BARRIERS, LIKE W/ -BEAM
GUARDRAILS, OFFER A BALANCE BETWEEN THE TWO EXTREMES.

THE GUIDE EMPHASIZES THE IMPORTANCE OF SELECTING THE APPROPRIATE BARRIER BASED ON SITE CONDITIONS, INCLUDING
TRAFFIC SPEED, VEHICLE TYPES, ROADSIDE GEOMETRY, AND THE NATURE OF THE HAZARD. THIS TAILORED APPROACH ENSURES
BARRIERS ARE NOT ONLY EFFECTIVE BUT ALSO COST-EFFICIENT, AVOIDING UNNECESSARY INSTALLATIONS OR UNDERPERFORMING
SYSTEMS.



Key PErRFORMANCE METRICS AND SAFETY CRITERIA

SAFETY EVALUATION METRICS WITHIN THE GUIDE INCLUDE CRITERIA SUCH AS THE TEST LEVEL (TL) RATING, WHICH
CORRESPONDS TO THE IMPACT SEVERITY LEVELS BARRIERS MUST WITHSTAND. FOR EXAMPLE, TL-3 BARRIERS ARE DESIGNED TO
CONTAIN AND REDIRECT TYPICAL PASSENGER VEHICLES TRAVELING AT HIGHWAY SPEEDS, WHEREAS HIGHER TEST LEVELS ADDRESS
LARGER VEHICLES OR MORE SEVERE CRASH SCENARIOS.

THE GUIDE ALSO DISCUSSES THE CONCEPT OF THE CLEAR ZONE—A LATERAL DISTANCE FROM THE ROADWAY EDGE FREE OF FIXED
OBJECTS THAT COULD CAUSE SERIOUS CRASHES. \WHEN HAZARDS CANNOT BE REMOVED FROM THE CLEAR ZONE, BARRIERS ARE

RECOMMENDED TO SHIELD THESE OBSTACLES. T HE DETERMINATION OF CLEAR ZONE WIDTH IS INFLUENCED BY FACTORS SUCH AS
VEHICLE SPEED, TRAFFIC VOLUME, AND ROADSIDE SLOPE.

DeTAILED BARRIER TYPES AND THEIR APPLICATIONS

AASHTO’s ROADSIDE DESIGN GUIDE FOR BARRIERS CATEGORIZES BARRIERS INTO THE FOLLOWING PRIMARY TYPES, EACH SUITED
FOR SPECIFIC ROADWAY CONTEXTS:

RiGID BARRIERS

RiGip BARRIERS, MAINLY CONCRETE PARAPETS AND WALLS, PROVIDE ROBUST PROTECTION AGAINST VEHICLE IMPACTS. THEIR
MINIMAL DEFORMATION LIMITS INTRUSION INTO ADJACENT AREAS, MAKING THEM IDEAL FOR LOCATIONS WITH LIMITED SPACE,
SUCH AS BRIDGES OR DROP-OFFS. HO\X/EVER, THEIR RIGIDITY OFTEN RESULTS IN HIGHER IMPACT FORCES TRANSMITTED TO VEHICLE
OCCUPANTS, WHICH CAN INCREASE INJURY RISK.
ADVANTAGES OF RIGID BARRIERS:

e EFFECTIVE IN NARROW RIGHT-OF-WAYS

e MINIMAL DEFLECTION REDUCES ENCROACHMENT INTO ADJACENT LANES OR PROPERTIES

® |_ONG SERVICE LIFE WITH LOW MAINTENANCE

LIMITATIONS INCLUDE HIGHER INSTALLATION COSTS AND POTENTIALLY HARSHER CRASH OUTCOMES FOR OCCUPANTS COMPARED
TO MORE FLEXIBLE SYSTEMS.

SeMI-RIGID BARRIERS

SEMI-RIGID BARRIERS, INCLUDING STEEL BEAM GUARDRAILS, ARE WIDELY USED DUE TO THEIR BALANCED PERFORMANCE. THEY
ABSORB CRASH ENERGY THROUGH CONTROLLED DEFORMATION, REDIRECTING VEHICLES WHILE MAINTAINING STRUCTURAL
INTEGRITY. THESE BARRIERS HAVE MODERATE DEFLECTION DISTANCES AND MODERATE INSTALLATION COSTS.
SUITABLE APPLICATIONS:

® HIGH-SPEED RURAL HIGHWAYS WITH MODERATE CLEAR ZONES

® ROADSIDE HAZARDS SUCH AS TREES OR UTILITY POLES

® AREAS REQUIRING AESTHETIC CONSIDERATIONS



FLEXIBLE BARRIERS

FLEXIBLE BARRIERS, SUCH AS CABLE BARRIERS, CONSIST OF TENSIONED STEEL CABLES SUPPORTED BY POSTS. THEIR HIGH
DEFLECTION CAPABILITIES ALLOW FOR SIGNIFICANT ENERGY ABSORPTION, REDUCING OCCUPANT FORCES DURING CRASHES. THESE
BARRIERS ARE PARTICULARLY EFFECTIVE IN MEDIAN AREAS TO PREVENT CROSS-MEDIAN COLLISIONS.
KEY BENEFITS:

® EXCELLENT ENERGY ABSORPTION REDUCES INJURY SEVERITY

o COST-EFFECTIVE OVER LONG DISTANCES

e EASY REPAIR AND REPLACEMENT AFTER IMPACTS

DRAWBACKS INCLUDE THE NEED FOR SUFFICIENT LATERAL SPACE TO ACCOMMODATE DEFLECTION AND POTENTIAL MAINTENANCE
CHALLENGES IN HARSH ENVIRONMENTS.

DesiGN CONSIDERATIONS AND IMPLEMENTATION CHALLENGES

IMPLEMENTING THE RECOMMENDATIONS FROM THE AASHT O ROADSIDE DESIGN GUIDE FOR BARRIERS REQUIRES CAREFUL
CONSIDERATION OF SITE-SPECIFIC FACTORS. ENGINEERS MUST WEIGH TRADE-OFFS BETWEEN SAFETY PERFORMANCE, AVAILABLE
RIGHT-OF-WAY, ENVIRONMENTAL IMPACTS, AND MAINTENANCE RESOURCES.

RIGHT-oF-W AY CONSTRAINTS

IN URBAN OR CONSTRAINED ENVIRONMENTS, THE LIMITED LATERAL SPACE OFTEN NECESSITATES THE USE OF RIGID BARRIERS
DESPITE THEIR HIGHER OCCUPANT IMPACT FORCES. CONVERSELY, RURAL HIGHWAYS WITH AMPLE SPACE CAN BENEFIT FROM
FLEXIBLE OR SEMI-RIGID BARRIERS THAT REQUIRE LARGER DEFLECTION ZONES.

CosT-BeNEFIT ANALYSIS

W/HILE RIGID BARRIERS MAY HAVE HIGHER UPFRONT COSTS, THEIR DURABILITY AND LOW MAINTENANCE CAN JUSTIFY THE
INVESTMENT IN CERTAIN SCENARIOS. FLEXIBLE BARRIERS, ALTHOUGH MORE ECONOMICAL INITIALLY, MAY INCUR HIGHER
MAINTENANCE COSTS DUE TO DAMAGE REPAIRS. THE GUIDE ENCOURAGES INTEGRATING LIFECYCLE COST ANALYSIS INTO BARRIER
SELECTION TO OPTIMIZE RESOURCE ALLOCATION.

ENVIRONMENTAL AND AESTHETIC FACTORS

BARRIERS CAN INFLUENCE ROADSIDE AESTHETICS AND ENVIRONMENTAL CONDITIONS. FOR INSTANCE, CONCRETE BARRIERS MAY
DISRUPT NATURAL DRAINAGE OR WILDLIFE MOVEMENT. THE GUIDE SUGGESTS OPTIONS LIKE LOW-PROFILE DESIGNS OR
INTEGRATING VEGETATION BUFFERS TO MITIGATE SUCH EFFECTS WHILE MAINTAINING SAFETY.

ADVANCEMENTS AND FUTURE DIRECTIONS IN BARRIER DESIGN

THE AASHT O ROADSIDE DESIGN GUIDE FOR BARRIERS CONTINUES TO EVOLVE WITH TECHNOLOGICAL ADVANCEMENTS AND



EMERGING SAFETY RESEARCH. INNOVATIONS INCLUDE THE DEVELOPMENT OF HIGH-PERFORMANCE BARRIER SYSTEMS THAT COMBINE
ENERGY ABSORPTION WITH MINIMAL MAINTENANCE, AND THE INTEGRATION OF SMART MATERIALS CAPABLE OF REAL-TIME DAMAGE
DETECTION.

MOREOVER, THE GUIDE INCREASINGLY EMPHASIZES THE IMPORTANCE OF CONTEXT-SENSITIVE SOLUTIONS THAT ACCOUNT FOR
PEDESTRIAN AND CYCLIST SAFETY, ACKNOWLEDGING THE GROWING MULTIMODAL USAGE OF ROADWAYS.

INCORPORATION OF CRASH DATA ANALYTICS AND SIMULATION MODELING ALSO ENHANCES BARRIER DESIGN ACCURACY, ENABLING
MORE PRECISE PREDICTIONS OF BARRIER PERFORMANCE UNDER VARIED IMPACT SCENARIOS.

THE AASHT O ROADSIDE DESIGN GUIDE FOR BARRIERS REMAINS AN INDISPENSABLE RESOURCE GUIDING THE ENGINEERING

COMMUNITY TOWARD SAFER, MORE RESILIENT ROADWAYS. [TS COMPREHENSIVE APPROACH BALANCES TECHNICAL RIGOR WITH
PRACTICAL CONSIDERATIONS, ENSURING BARRIER SYSTEMS EFFECTIVELY PROTECT ROAD USERS IN DIVERSE ENVIRONMENTS.
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