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ENSURING SAFETY IN \WORKPLACES, PUBLIC SPACES, AND CONSTRUCTION SITES IS PARAMOUNT. GUARDRAILS SERVE AS
ESSENTIAL PROTECTIVE BARRIERS DESIGNED TO PREVENT FALLS AND INJURIES, ESPECIALLY IN ELEVATED AREAS. AMONG THE
CRITICAL COMPONENTS OF A GUARDRAIL SYSTEM IS THE MID-RAIL, WHICH PROVIDES ADDITIONAL SUPPORT AND SAFETY FOR
INDIVIDUALS NEAR THE EDGE. BUT A COMMON QUESTION ARISES: HOW MUCH FORCE MUST THE MID-RAIL WITHSTAND TO BE
CONSIDERED COMPLIANT AND EFFECTIVE? THIS ARTICLE EXPLORES THE SPECIFIC REQUIREMENTS AND STANDARDS RELATED TO THE
FORCE CAPACITY OF MID-RAILS IN GUARDRAIL SYSTEMS, HIGHLIGHTING THEIR IMPORTANCE IN SAFETY COMPLIANCE AND ACCIDENT
PREVENTION.

UNDERSTANDING THE ROLE OF MID-RAILS IN GUARDRAIL SYSTEMS

WHAT ARE MID-RAILS AND WHY ARE THEY IMPORTANT?

MID-RAILS ARE HORIZONTAL MEMBERS INSTALLED ROUGHLY HALFWAY BETWEEN THE TOP RAIL AND THE WALKING OR WORKING
SURFACE. THEIR PRIMARY PURPOSE IS TO ENHANCE THE STRENGTH AND SAFETY OF THE ENTIRE GUARDRAIL SYSTEM, ESPECIALLY IN
HIGH-RISK ENVIRONMENTS WHERE INDIVIDUALS ARE VULNERABLE TO FALLS OR ACCIDENTAL CONTACT WITH THE EDGE.

KEY FUNCTIONS OF MID-RAILS INCLUDE:

- PROVIDING AN ADDITIONAL BARRIER TO PREVENT FALLS

- DISTRIBUTING FORCES EXERTED ON THE GUARDRAIL SYSTEM

- SUPPORTING PERSONAL SAFETY BY REDUCING THE LIKELIHOOD OF OBJECTS OR PEOPLE SLIPPING THROUGH OPENINGS
VISUAL DEPICTION:

- Top RAIL: USUALLY AT 42 INCHES ABOVE THE WALKING SURFACE

- MID-RAIL: POSITIONED APPROXIMATELY HALFWAY BETWEEN THE TOP RAIL AND THE FLOOR OR SURFACE BELOW
- Toe BoARD: USUALLY AT FLOOR LEVEL TO PREVENT OBJECTS FROM FALLING

REGULATORY STANDARDS GOVERNING GUARDRAIL FORCE REQUIREMENTS

OSHA ReGULATIONS FOR GUARDRAIL SYSTEMS

THe OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) SETS THE STANDARDS FOR WORKPLACE SAFETY IN THE
UNITED STATES, INCLUDING THE SPECIFICATIONS FOR GUARDRAILS.

OSHA 29 CFR 1926.502(g):
STATES THAT GUARDRAILS MUST BE CAPABLE OF WITHSTANDING A FORCE OF AT LEAST 200 pounps (APPROXIMATELY 890
N) APPLIED IN ANY OUTWARD OR DOWNW ARD DIRECTION AT ANY POINT ALONG THE TOP RAIL.

W HILE OSHA SPECIFIES THE TOP RAIL REQUIREMENTS, THE MID-RAIL MUST ALSO MEET CERTAIN STRENGTH CRITERIA TO ENSURE



OVERALL SYSTEM INTEGRITY.

ANSI|/ASSE STANDARDS FOR GUARDRAILS

THe AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) AND THE AMERICAN SOCIETY OF SAFETY ENGINeers (ASSE)
PROVIDE DETAILED GUIDELINES FOR GUARDRAIL COMPONENTS.

ANSI/ASSE A1264.7 anp ANSI/ASSP Z117.1 SPECIFY THAT:

- MID-RAILS SHOULD BE CAPABLE OF RESISTING A FORCE oF 200 pounps (890 N) APPLIED IN ANY DIRECTION AT ANY POINT
ALONG THE MID-RAIL.

THIS ENSURES THAT THE MID-RAIL CAN WITHSTAND TYPICAL LOADS THAT MIGHT BE EXPERIENCED DURING ACCIDENTAL CONTACT
OR FALL SCENARIOS.

ForCeE REQUIREMENTS FOR MID-RAILS: WHAT DoEs THE DATA SAY?

MINIMUM LoAD RESISTANCE FOR MID-RAILS

BoTH OSHA AND ANSI| STANDARDS AGREE THAT MID-RAILS MUST WITHSTAND A FORCE OF 200 POUNDS APPLIED IN ANY
DIRECTION AT ANY POINT ALONG THEIR LENGTH. THIS REQUIREMENT IS DESIGNED TO ENSURE THAT THE MID-RAIL REMAINS INTACT
AND EFFECTIVE UNDER TYPICAL LOAD CONDITIONS.

KEY POINTS INCLUDE:

- THE FORCE MUST BE APPLIED AT ANY POINT ALONG THE MID-RAIL

- THE MID-RAIL SHOULD RESIST THIS FORCE WITHOUT PERMANENT DEFORMATION OR FAILURE
- THE FORCE APPLICATION CONSIDERS ACCIDENTAL IMPACTS, LEANING, OR CONTACT FROM TOOLS OR EQUIPMENT

FORCE APPLICATION SCENARIOS

(UNDERST ANDING DIFFERENT SCENARIOS WHERE FORCE IS APPLIED HELPS IN APPRECIATING WHY THE 200-POUND REQUIREMENT
EXISTS:

- AcCIDENTAL CONTACT: SOMEONE LEANING OR PRESSING AGAINST THE MID-RAIL
- FALL ARREST: A PERSON FALLING AND EXERTING FORCE ON THE BARRIER

- IMPACT FROM EQUIPMENT OR OBJECTS: TOOLS SWINGING OR OBJECTS FALLING ONTO THE MID-RAIL
- ENVIRONMENTAL FACTORS: WIND LOADS, VIBRATIONS, OR OTHER DYNAMIC FORCES

DesIGN AND MATERIAL CONSIDERATIONS FOR FORCE RESISTANCE

MATERIAL STRENGTH AND CONSTRUCTION

THE MATERIALS USED IN MID-RAILS SIGNIFICANTLY INFLUENCE THEIR ABILITY TO WITHSTAND FORCE:

- STEEL: HIGH TENSILE STRENGTH, DURABLE, AND COMMON IN INDUSTRIAL SETTINGS



= ALUMINUM: LIGHTER BUT STILL STRONG ENOUGH WHEN PROPERLY DESIGNED
- CoMPOSITE MATERIALS: INCREASINGLY USED FOR LIGHTWEIGHT AND CORROSION-RESISTANT APPLICATIONS

DESIGN FEATURES THAT ENHANCE FORCE RESISTANCE INCLUDE:

- PROPER ANCHORING TO POSTS OR SUPPORTS
- UsE oF CONTINUOUS, WELDED JOINTS
- ADEQUATE CROSS-SECTIONAL DIMENSIONS

INSTALLATION AND MAINTENANCE

PROPER INSTALLATION ENSURES THAT THE MID-RAIL CAN PERFORM AS INTENDED:

- SECURE ATTACHMENT TO POSTS OR SUPPORTS
- REGULAR INSPECTIONS FOR CORROSION, DEFORMATION, OR DAMAGE
- PROMPT REPAIRS OR REPLACEMENTS WHEN NECESSARY

IMPLICATIONS OF NON-COMPLIANCE AND SAFETY RIsks

FAILURE TO MEET THE FORCE RESISTANCE STANDARDS CAN HAVE SERIOUS SAFETY IMPLICATIONS:

- INCREASED RISK OF GUARDRAIL FAILURE DURING A FALL OR IMPACT
- HIGHER LIKELIHOOD OF INJURIES OR FATALITIES

- LEGAL PENALTIES AND FINES FOR NON-COMPLIANCE

- INCREASED LIABILITY FOR PROPERTY OWNERS AND EMPLOYERS

IN SUMMARY:
HAVING MID-RAILS CAPABLE OF WITHSTANDING AT LEAST 200 POUNDS OF FORCE AT ANY POINT ENSURES A ROBUST BARRIER
THAT EFFECTIVELY PROTECTS INDIVIDUALS FROM FALLS AND ACCIDENTS.

BeEST PRACTICES FOR ENSURING COMPLIANCE AND SAFETY

- USE CERTIFIED MATERIALS AND COMPONENTS THAT MEET OSHA AND ANS| STANDARDS
- FOLLOW MANUFACTURER GUIDELINES DURING INSTALLATION

- CONDUCT ROUTINE INSPECTIONS FOR SIGNS OF WEAR, DAMAGE, OR CORROSION

- TRAIN PERSONNEL ON PROPER USE AND SAFETY PROTOCOLS

- UPDATE SAFETY SYSTEMS AS NEEDED TO MEET EVOLVING STANDARDS

CoNCLUSION

THE STRENGTH AND RELIABILITY OF GUARDRAIL MID-RAILS ARE CRITICAL COMPONENTS IN SAFEGUARDING WORKERS AND THE
PUBLIC FROM FALL HAZARDS. BoTH OSHA AND ANS| STANDARDS MANDATE THAT MID-RAILS MUST WITHSTAND A FORCE OF
200 POUNDS APPLIED IN ANY DIRECTION AT ANY POINT ALONG THEIR LENGTH. THIS REQUIREMENT ENSURES THAT THE MID-RAIL
REMAINS EFFECTIVE UNDER TYPICAL IMPACT SCENARIOS, PROVIDING A VITAL LINE OF DEFENSE AGAINST FALLS AND INJURIES.

ADHERING TO THESE STANDARDS THROUGH PROPER DESIGN, MATERIAL SELECTION, INSTALLATION, AND MAINTENANCE NOT ONLY
ENSURES LEGAL COMPLIANCE BUT ALSO DEMONSTRATES A COMMITMENT TO SAFETY AND RISK MITIGATION. EMPLOYERS/
CONTRACTORS, AND SAFETY PROFESSIONALS MUST PRIORITIZE THE STRENGTH AND INTEGRITY OF MID-RAILS TO CREATE SAFER
ENVIRONMENTS FOR EVERYONE INVOLVED.



REMEMBER: SAFETY IS A CONTINUOUS PROCESS. REGULARLY REVIEW AND UPDATE GUARDRAIL SYSTEMS TO MEET CURRENT
STANDARDS AND BEST SAFETY PRACTICES, THEREBY SAFEGUARDING LIVES AND PROMOTING A SAFETY-FIRST CULTURE IN ALL
\WORK AND PUBLIC SPACES.

FREQUENTLY AskeD QUESTIONS

W/HAT IS THE MINIMUM FORCE THAT MID-RAILS OF GUARDRAILS MUST WITHSTAND AT
ANY POINT?

MID-RAILS OF GUARDRAILS MUST BE CAPABLE OF WITHSTANDING AT LEAST 200 POUNDS OF FORCE APPLIED AT ANY POINT.

\WHY IS IT IMPORTANT FOR MID-RAILS TO WITHSTAND A SPECIFIC AMOUNT OF FORCE?

T O ENSURE SAFETY BY PREVENTING FALLS OR FAILURES WHEN SUBJECTED TO FORCES FROM PEOPLE OR OBJECTS LEANING OR
FALLING AGAINST THE GUARDRAIL.

ARE THERE DIFFERENT FORCE REQUIREMENTS FOR MID-RAILS BASED ON THE TYPE OF
OCCUPANCY OR USE?

YESI DIFFERENT STANDARDS MAY SPECIFY VARYING FORCE REQUIREMENTS DEPENDING ON OCCUPANCY TYPE, SUCH AS
RESIDENTIAL, COMMERCIAL, OR INDUSTRIAL SETTINGS.

\W/HICH SAFETY STANDARDS SPECIFY THE FORCE REQUIREMENTS FOR MID-RAILS OF
GUARDRAILS?

STANDARDS sUCH AS OSHA (OccuPATIONAL SAFETY AND HEALTH ADMINISTRATION) AND ANSI| (AMERICAN NATIONAL
STANDARDS INSTITUTE) SPECIFY THAT MID-RAILS MUST WITHSTAND AT LEAST 200 POUNDS OF FORCE.

How 1S THE FORCE APPLIED TO TEST THE STRENGTH OF MID-RAILS IN PRACTICE?

TESTING INVOLVES APPLYING A UNIFORM OR CONCENTRATED FORCE AT ANY POINT ON THE MID-RAIL TO ENSURE IT CAN
WITHSTAND THE SPECIFIED LOAD WITHOUT FAILURE.

CAN MID-RAILS WITHSTAND FORCES GREATER THAN THE MINIMUM REQUIREMENT?

YES/ MID-RAILS ARE OFTEN DESIGNED TO WITHSTAND FORCES GREATER THAN THE MINIMUM 200 POUNDS TO ENSURE ADDITIONAL
SAFETY MARGINS.

\WHAT MATERIALS ARE TYPICALLY USED IN MID-RAILS TO MEET FORCE RESISTANCE
REQUIREMENTS?

MATERIALS SUCH AS STEEL, ALUMINUM, OR DURABLE REINFORCED PLASTICS ARE COMMONLY USED TO ENSURE STRENGTH AND
COMPLIANCE WITH FORCE RESISTANCE STANDARDS.

\WHAT ARE THE CONSEQUENCES OF INSTALLING GUARDRAILS WITH MID-RAILS THAT
CANNOT WITHSTAND THE REQUIRED FORCE?

FAILURE TO MEET FORCE REQUIREMENTS CAN LEAD TO INCREASED RISK OF FALLS, INJURIES, AND POTENTIAL LEGAL LIABILITIES FOR
PROPERTY OWNERS OR EMPLOYERS.



ARE THERE ANY RECENT UPDATES OR CHANGES TO THE FORCE REQUIREMENTS FOR MID-
RAILS IN SAFETY STANDARDS?

As oF OcToger 2023, THE MINIMUM FORCE REQUIREMENT OF 200 POUNDS REMAINS STANDARD, BUT IT'S IMPORTANT TO
CONSULT THE LATEST OSHA AND ANS| UPDATES FOR ANY REVISIONS.

ADDITIONAL RESOURCES

MID-RAILS OF GUARDRAILS: How MuUcH ForCE MUST THEY WITHSTAND?

\W/HEN IT COMES TO HIGHWAY SAFETY AND VEHICLE BARRIER SYSTEMS, THE STRENGTH AND DURABILITY OF GUARDRAILS ARE OF
PARAMOUNT IMPORTANCE. AMONG THEIR CRITICAL COMPONENTS, MID-RAILS SERVE AS A VITAL ELEMENT IN PREVENTING VEHICLES
FROM CROSSING INTO OPPOSING TRAFFIC OR OFF-ROAD HAZARDS. ENSURING THAT THESE MID-RAILS CAN WITHSTAND A SPECIFIED
AMOUNT OF FORCE UNDER VARIOUS CONDITIONS IS FUNDAMENTAL TO EFFECTIVE SAFETY DESIGN. IN THIS ARTICLE, WE DELVE
INTO THE STANDARDS, ENGINEERING CONSIDERATIONS, AND PRACTICAL IMPLICATIONS INVOLVED IN DETERMINING THE FORCE
CAPACITY REQUIRED FOR MID-RAILS OF GUARDRAILS.

THE RoLE oF MID-RAILS IN GUARDRAIL SYSTEMS

\WHAT ARE MID-RAILS?

MID-RAILS ARE HORIZONTAL BARRIER COMPONENTS POSITIONED BETWEEN THE TOP RAIL AND THE GROUND OR THE BASE OF THE
GUARDRAIL SYSTEM. THEIR PRIMARY FUNCTION IS TO:

- ENHANCE BARRIER EFFICACY: PREVENT SMALLER VEHICLES OR PEDESTRIANS FROM SLIPPING THROUGH GAPS.
- REDUCE VEHICLE INTRUSION: LIMIT THE EXTENT OF VEHICLE INTRUSION INTO DANGEROUS AREAS.
- IMPROVE ROADSIDE SAFETY: MINIMIZE INJURIES BY ABSORBING IMPACT ENERGY AND REDIRECTING VEHICLES.

IMPORTANCE IN SAFETY DESIGN
MID-RAILS ARE NOT MERELY DECORATIVE OR SECONDARY ELEMENTS; THEY ARE ENGINEERED TO WITHSTAND SIGNIFICANT FORCES
DURING IMPACTS, ENSURING THAT THE GUARDRAIL SYSTEM PERFORMS AS INTENDED. PROPERLY DESIGNED MID-RAILS CONTRIBUTE

TO REDUCING CRASH SEVERITY, PREVENTING CROSS~MEDIAN CRASHES, AND PROTECTING ROADSIDE INFRASTRUCTURE AND
PEDESTRIANS.

STANDARDS AND REGULATIONS GOVERNING FORCE REQUIREMENTS

FEDERAL AND STATE REGULATIONS

IN THE UNITED STATES, THE DESIGN AND PERFORMANCE OF HIGHWAY SAFETY BARRIERS, INCLUDING GUARDRAILS AND MID-RAILS,
ARE GOVERNED BY STANDARDS SET BY ORGANIZATIONS SUCH AS:

- AMERICAN ASSOCIATION OF STATE HIGHWAY AND TrANSPORTATION OFFiciaLs (AASHTO)
- FeperAL HiGHwWAY AbMiNiSTRATION (FHWA)
- NaTioNAL CooPERATIVE HiIGHWAY RESEARCH ProGRAM (NCHRP)

SpeciFicaLLy, THE AASHT O Roabsipe DesigN GUIDE AND THE NCHRP ReporT 350 PROVIDE DETAILED CRITERIA FOR
BARRIER PERFORMANCE, INCLUDING FORCE RESISTANCE.



NCHRP ReporT 350 AND MASH STANDARDS

- NCHRP ReporT 350: ESTABLISHED CRASH TESTING PROTOCOLS AND PERFORMANCE STANDARDS FOR ROADSIDE SAFETY
HARD ARE.

- MASH (MANUAL FOR ASSESSING SAFETY HARDWARE): THE SUCCESSOR To NCHRP 350, IT SETS UPDATED
CRASHWORTHINESS CRITERIA, INCLUDING FORCE REQUIREMENTS.

UNDER THESE STANDARDS, GUARDRAILS—INCLUDING THEIR MID-RAILS—MUST WITHSTAND CERTAIN IMPACT FORCES TO BE
CONSIDERED SAFE AND COMPLIANT.

FORCE THRESHOLDS FOR MID-RAILS

THE KEY QUESTION IS: HOW MANY POUNDS OF FORCE MUST THE MID-RAILS WITHSTAND?

BASED ON THESE STANDARDS:

- IMPACT FORCES AT MID-RAILS ARE GENERALLY EVALUATED AT 15,000 To 20,000 pounps (LBF).

- IMPACT ENERGY LEVELS: FOR TYPICAL CRASH TESTS, THE IMPACT ENERGY TRANSLATES INTO FORCES THAT THE MID-RAIL MUST
RESIST WITHOUT FAILURE.

THE PRECISE FORCE A MID-RAIL MUST WITHSTAND DEPENDS ON FACTORS SUCH AS:

- VEHICLE TYPE AND SPEED

- IMPACT ANGLE

- GUARDRAIL DESIGN AND INSTALLATION SPECIFICS

- LocATIoN (E.G., HIGHWAY MEDIAN, ROADSIDE)

IN GENERAL, THE MINIMUM FORCE CAPACITY FOR MID-RAILS IN HIGHWAY GUARDRAIL SYSTEMS IS AT LEAST 15,000 PoUNDS OF

FORCE APPLIED AT ANY POINT DURING AN IMPACT SCENARIO, WITH MANY DESIGNS ENGINEERED TO WITHSTAND OVER 20,000
POUNDS FOR ENHANCED SAFETY MARGINS.

ENGINEERING PRINCIPLES BEHIND FORCE RESISTANCE

STRUCTURAL DESIGN CONSIDERATIONS
DESIGNING MID-RAILS TO WITHSTAND HIGH-IMPACT FORCES INVOLVES MULTIPLE ENGINEERING CONSIDERATIONS:

- MATERIAL SELECTION: STEEL, ALUMINUM, OR COMPOSITE MATERIALS ARE CHOSEN BASED ON THEIR STRENGTH, DUCTILITY, AND
FATIGUE RESISTANCE.

- CROSS-SECTIONAL PROFILE: THE SHAPE AND THICKNESS OF THE MID-RAIL INFLUENCE ITS LOAD-BEARING CAPACITY.

- CONNECTION POINTS: HOW THE MID-RAIL ATTACHES TO POSTS AND THE MAIN GUARDRAIL STRUCTURE IMPACTS OVERALL
INTEGRITY.

- REDUNDANCY AND ENERGY ABSORPTION: INCORPORATING FEATURES THAT ABSORB IMPACT ENERGY REDUCES THE FORCE
TRANSMITTED TO THE VEHICLE OCCUPANTS.

IMPACT Force DISTRIBUTION

IMPACT FORCES ARE NOT UNIFORMLY DISTRIBUTED ALONG THE LENGTH OF THE MID-RAIL; INSTEAD, THEY CONCENTRATE AT THE
POINT OF IMPACT. THUS, MID-RAILS MUST BE CAPABLE OF RESISTING:

- LOCALIZED FORCES: FROM A DIRECT HIT BY A VEHICLE.
- DISTRIBUTED FORCES: FROM MULTIPLE SIMULTANEOUS IMPACTS OR DEBRIS STRIKES.

TESTING AND VALIDATION



To ENSURE COMPLIANCE, MANUFACTURERS SUBJECT MID-RAILS TO CRASH TESTS THAT MIMIC REAL-WORLD IMPACTS!

- STATIC LOAD TESTING: APPLYING A SPECIFIED FORCE AT VARIOUS POINTS TO VERIFY STRUCTURAL CAPACITY.
- DYNAMIC IMPACT TESTING: USING CRASH TEST VEHICLES AT REGULATED SPEEDS TO OBSERVE PERFORMANCE.

THESE TESTS AIM TO CONFIRM THAT MID-RAILS CAN WITHSTAND THE REQUIRED IMPACT FORCES WITHOUT DEFORMATION OR
FAILURE.

PrACTICAL IMPLICATIONS OF FOrRCE CAPACITY

SAFETY MARGINS AND DESIGN REDUNDANCY

DESIGNING MID-RAILS TO WITHSTAND FORCES EXCEEDING THE MINIMUM REGULATORY REQUIREMENTS PROVIDES SAFETY MARGINS
THAT ACCOUNT FOR:

- VARIABILITY IN IMPACT ANGLES
- EXTREME IMPACT VELOCITIES

- MATERIAL DEGRADATION OVER TIME

A TYPICAL PRACTICE IS TO ENGINEER MID-RAILS TO WITHSTAND FORCES OF 20/000 POUNDS OR MORE TO ENSURE SAFETY
UNDER WORST-CASE SCENARIOS.

MATERIAL AND INSTALLATION QUALITY

ENSURING HIGH FORCE RESISTANCE IS NOT SOLELY ABOUT MATERIAL CHOICE BUT ALSO ABOUT PROPER INSTALLATION:

- CORRECT ANCHORING OF POSTS

- PROPER ALIGNMENT AND TENSIONING

- USE OF IMPACT-RESISTANT HARDWARE AND CONNECTORS

POOR INSTALLATION CAN SIGNIFICANTLY REDUCE THE EFFECTIVE FORCE CAPACITY OF THE ENTIRE SYSTEM.

MAINTENANCE AND INSPECTION

PERIODIC INSPECTIONS ARE VITAL TO MAINTAIN FORCE CAPACITY. CORROSION, FATIGUE, OR DAMAGE CAN WEAKEN MID-RAILS,

REDUCING THEIR ABILITY TO WITHSTAND IMPACT FORCES. REGULAR MAINTENANCE ENSURES THAT MID-RAILS RETAIN THEIR
DESIGNED STRENGTH.

FUTURE TRENDS AND INNOVATIONS

ADVANCED MATERIALS

EMERGING MATERIALS SUCH AS HIGH-STRENGTH COMPOSITES OR GALVANIZED ALLOYS ARE BEING EXPLORED TO ENHANCE FORCE
RESISTANCE WHILE REDUCING WEIGHT.

ADAPTIVE AND SMART GUARDRAILS

RESEARCH INTO SENSOR-INTEGRATED GUARDRAILS AIMS TO PROVIDE REAL-TIME DATA ON IMPACT FORCES, ENABLING QUICKER
RESPONSE AND MAINTENANCE.



IMPROVED DESIGN STANDARDS

STANDARDS CONTINUE TO EVOLVE, OFTEN MANDATING HIGHER IMPACT FORCE THRESHOLDS AND BETTER ENERGY ABSORPTION
FEATURES TO IMPROVE SAFETY OUTCOMES.

SUMMARY AND KEY T AKEAWAYS

- MINIMUM FORCE RESISTANCE: MID-RAILS OF GUARDRAILS ARE GENERALLY REQUIRED TO WITHSTAND AT LEAST 15,000
POUNDS OF FORCE AT ANY IMPACT POINT, WITH MANY SYSTEMS DESIGNED FOR 20,000 POUNDS OR MORE.

- REGULATORY STANDARDS: THESE THRESHOLDS ARE DICTATED BY FEDERAL AND STATE STANDARDS SUCH AS NCHRP 350
AND MASH.

- DEsIGN FACTORS: MATERIAL CHOICE, STRUCTURAL PROFILE, CONNECTION QUALITY, AND INSTALLATION PRACTICES INFLUENCE
THE ACTUAL FORCE CAPACITY.

- IMPACT oF ForRCE CAPACITY: ADEQUATE FORCE RESISTANCE ENSURES VEHICLE SAFETY, MINIMIZES INJURIES, AND MAINTAINS
INFRASTRUCTURE INTEGRITY.

- ONGOING DEVELOPMENTS: INNOVATIONS IN MATERIALS AND SENSOR TECHNOLOGY PROMISE TO FURTHER IMPROVE THE FORCE-
RESISTING CAPABILITIES OF MID-RAILS IN THE FUTURE.

IN CONCLUSION, UNDERSTANDING THE FORCE CAPACITY OF MID-RAILS IS ESSENTIAL FOR HIGHWAY SAFETY ENGINEERS,
MANUFACTURERS, AND MAINTENANCE CREWS. BY ADHERING TO RIGOROUS STANDARDS AND CONTINUALLY ADVANCING
TECHNOLOGY, THE SAFETY PERFORMANCE OF GUARDRAILS CAN BE OPTIMIZED, ULTIMATELY SAVING LIVES AND REDUCING CRASH-
RELATED INJURIES.

DISCLAIMER: THIS ARTICLE PROVIDES AN OVERVIEW BASED ON CURRENT STANDARDS AND PRACTICES AS OF OcToBer 2023.
FOR SPECIFIC PROJECT REQUIREMENTS, ALWAYS CONSULT THE LATEST VERSIONS OF RELEVANT STANDARDS AND COLLABORATE
WITH QUALIFIED HIGHWAY SAFETY ENGINEERS.
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