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NCHRP 350 EN 1317 

MASH 

Three international methods are used 

to test roadside safety hardware 
 



IN 1993 NCHRP 350 WAS 

 

NCHRP 350 provides testing procedures for… 

Longitudinal Barriers 

Transitions 

Crash Cushions and Terminals 

Breakaway or Yielding Supports 

Breakaway Utility Poles 

Truck Mounted Attenuators (TMAs) 

Work Zone Traffic Control Devices 



NCHRP 350 affects most road safety products  



 



NCHRP REPORT 350  

 WAS REPLACED BY 

 MASH 
(Manual for Assessing     

Safety Hardware) 



Rewrite/Changes to NCHRP 350 

 
• MASH is an AASHTO publication, not an 

NCHRP document. It was published on 
October 21, 2009. 

• AASHTO is controlled by the States, not 
the Federal Government 

 

• Proposed name will be MASH 



Rewrite/Changes to NCHRP 350 

• Test Vehicles – Update to what’s 
being produced and sold 

 



Rewrite/Changes to NCHRP 350 

•Test Vehicle Specifications 

 Small car increases from 1800# 820 kg to 2420# 1100 kg 

 Pickup truck increases from 4400# 2000 kg to 5000# 2270kg 

 TL-4 truck increases from 17,600# 7982 kg to 22,000# 9978 kg 

 No longer use vehicles older than 6 years 

 TMA tests on heaviest/lightest support truck 

  

 1100 C = 2420# 

 2270 P = 5000# 

 10,000 kg = 22,000# 



MASH Light Car                            

(1110 kg - 2425 pounds) Test 



Rewrite/Changes to NCHRP 350 

•Test Vehicle Specifications 

 Small car increases from 1800# 820 kg to 2420# 1100 kg 

 Pickup truck increases from 4400# 2000 kg to 5000# 2270kg 

 TL-4 truck increases from 17,600# 7982 kg to 22,000# 9978 kg 

 No longer use vehicles older than 6 years 

 TMA tests on heaviest/lightest support truck 

  

 1100 C = 2420# 

 2270 P = 5000# 

 10,000 kg = 22,000# 



MASH Heavy Vehicle                     

(2270 kg - 5000 pounds) Test 



Rewrite/Changes to NCHRP 350 

•Test Vehicle Specifications 

 Small car increases from 1800# 820 kg to 2420# 1100 kg 

 Pickup truck increases from 4400# 2000 kg to 5000# 2270kg 

 TL-4 truck increases from 17,600# 7982 kg to22,000#10000kg 

No longer use vehicles older than 6 years 

 TMA tests on heaviest/lightest support truck 

  

 1100 C = 2420# 

 2270 P = 5000# 

 10,000 kg = 22,000# 



Rewrite/Changes to NCHRP 350 

Revised Test Level 4  (TL-4) Crash Test 90 km/hr, 22, 000 lbs, 15 degrees  



Rewrite/Changes to NCHRP 350 

•Test Vehicle Specifications 

 Small car increases from 1800# 820 kg to 2420# 1100 kg 

 Pickup truck increases from 4400# 2000 kg to 5000# 2270kg 

 TL-4 truck increases from 17,600# 7982 kg to 22,000#10000kg 

 No longer use vehicles older than 6 years 

 TMA tests on heaviest/lightest support truck 

  

 1100 C = 2420# 

 2270 P = 5000# 

 10,000 kg = 22,000# 



Rewrite/Changes to NCHRP 350 

•Test Vehicle Specifications 

 Small car increases from 1800# 820 kg to 2420# 1100 kg 

 Pickup truck increases from 4400# 2000 kg to 5000# 2270kg 

 TL-4 truck increases from 17,600# 7982 kg to 22,000#10000kg 

 No longer use vehicles older than 6 years 

 TMA tests on heaviest/lightest support truck 

  

 1100 C = 2420# 

 2270 P = 5000# 

 10,000 kg = 22,000# 



Rewrite/Changes to NCHRP 350 

 TMA tests on 

heaviest/  

lightest 

support 

truck. 



Rewrite/Changes to NCHRP 350 

•Test Vehicle Specifications 

 Small car increases from 1800# 820 kg to 2420# 1100 kg 

 Pickup truck increases from 4400# 2000 kg to 5000# 2270kg 

 TL-4 truck increases from 17,600# 7982 kg to 22,000# 9978 kg 

 No longer use vehicles older than 6 years 

 TMA tests on heaviest/lightest support truck 

 

  Midsize car added (3306# 1500 kg) for staged crash cushions 

and TMAs 

 

  

  

1100 C = 2420# 2270 P = 5000# 10,000 kg = 22,000# 



1300 kg mid size car 

N8 

1500 kg full size car 

Staged impact attenuators will be 

required to add a 1500 kg vehicle test 

Rewrite/Changes to NCHRP 350 



Rewrite/Changes to NCHRP 350 

• Test Vehicles – Update to what’s 
being produced and sold 

 

•Impact Condition Criteria – 
Correct inconsistencies & 
identify needed conditions 

 



Rewrite/Changes to NCHRP 350 

• Test Installation 

 - Installation length 

more definitive 

(cable barriers). 

 - Barrier height 

(max) small car & 

(min) pickup test. 

 - Addition of 

performance based 

specs for soil. 



Rewrite/Changes to NCHRP 350 

•Test Matrices & Conditions 

Small car impact angle from 20 to 25 degrees 

Terminal/CC impact angle from 20 to 25 degrees. 

TL-4 truck speed from 80 km/hr to 90 km/hr. 

Var. Mess. Sign / Arrow Board test matrix added. 

Temporary Sign Supports add 5000# vehicle test. 

Longitudinal Channelizing Barricade category 

added. 



Rewrite/Changes to NCHRP 350 

•Test Matrices & Conditions 

Small car impact angle from 20 to 25 degrees 

Terminal/CC impact angle from 20 to 25 degrees 

TL-4 truck speed from 80 km/hr to 90 km/hr. 

Var. Mess. Sign / Arrow Board test matrix added. 

Temporary Sign Supports add 5000# vehicle test. 

Longitudinal Channelizing Barricade category 

added. 



Rewrite/Changes to NCHRP 350 

•Test Matrices & Conditions 

Small car impact angle from 20 to 25 degrees 

Terminal/CC impact angle from 20 to 25 degrees 

TL-4 truck speed from 80 km/hr to 90 km/hr 

Var. Mess. Sign / Arrow Board test matrix added. 

Temporary Sign Supports add 5000# vehicle test. 

Longitudinal Channelizing Barricade category 

added. 



Rewrite/Changes to NCHRP 350 

•Test Matrices & Conditions 

Small car impact angle from 20 to 25 degrees 

Terminal/CC impact angle from 20 to 25 degrees 

TL-4 truck speed from 80 km/hr to 90 km/hr 

Var. Mess. Sign / Arrow Board test matrix added 

Temporary Sign Supports add 5000# vehicle test. 

Longitudinal Channelizing Barricade category 

added. 



Rewrite/Changes to NCHRP 350 

 



Rewrite/Changes to NCHRP 350 

•Test Matrices & Conditions 

Small car impact angle from 20 to 25 degrees 

Terminal/CC impact angle from 20 to 25 degrees 

TL-4 truck speed from 80 km/hr to 90 km/hr 

Var. Mess. Sign / Arrow Board test matrix added 

Temporary Sign Supports add 2270 kg (5000#) 

vehicle test. 

 



Rewrite/Changes to NCHRP 350 

•Test Matrices & Conditions 

Small car impact angle from 20 to 25 degrees 

Terminal/CC impact angle from 20 to 25 degrees 

TL-4 truck speed from 80 km/hr to 90 km/hr 

Var. Mess. Sign / Arrow Board test matrix added 

Temporary Sign Supports add 2270 kg (5000#) 

vehicle test. 

Longitudinal Channelizing Barricade category 

added. 



Rewrite/Changes to NCHRP 350 

  



Rewrite/Changes to NCHRP 350 

• Test Vehicles – Update to what’s 
being produced and sold 

 

• Impact Condition Criteria – Correct 
inconsistencies & identify needed 
conditions 

 

•Evaluation Criteria – Correct 
existing subjective criteria & 
better define other criteria 



Rewrite/Changes to NCHRP 350 

•Evaluation Criteria 

 - Windshield damage criteria to be more objective 
 

 - Occupant compartment deformation criteria more 
objective.  This is viewed by many as being more 
lenient.  NCHRP 350 failed test may pass MASH 

 

 - Maximum roll angle set to 75 degrees 



Rewrite/Changes to NCHRP 350 

•Test Documentation 

 - More detailed documentation in test report 
 

 - More detailed documentation of hardware 
components 



Rewrite/Changes to NCHRP 350 

• In-Service Performance Evaluation 
 

 - Strengthen language to more strongly encourage 

In-Service Performance Evaluations to be done 



 



 



 



 



 



 



 



 



 



FHWA Implementation 

• Effective October 21, 2009, any new 
devices (including modifications to NCHRP 
350 compliant devices) had to be tested to 
the MASH criteria. 

 

• However, FHWA allowed a grace period 
that ended on January 1, 2011. During this 
time, FHWA agreed to review devices for 
“Eligibility Letters” using NCHRP 350 
criteria “IF” the test program was started 
before October 21, 2009.  About 40 
products were submitted to FHWA for 
evaluation during December, 2010. 



DOT Implementation 
• Each DOT is allowed to set their own 

MASH implementation dates and their own 
MASH/NCHRP 350 implementation 
criteria. 

 

• They may choose to establish their own 
deadline for MASH only compliance or they 
may permit NCHRP 350 compliant devices 
to be installed indefinitely.  

• To date all states have are using NCHRP 
350 compliant hardware as well                   
as MASH devices.  This is               
expected to continue to allow      
additional competition. 



Containment Levels 
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TL2 

77 

25º 
70 

km/h 
2.3 t 

TL2 

67 

25º 
70 

km/h 
2 t 

TL1 

34 

25º 
50 

km/h 
2 t 

MASH-1 NCHRP 350 

TL5 

595 

15º 
80 

km/h 
36 t 

TL6 

595 

15º 
80 

km/h 
36 t 

TL4 

209

. 

15º 
90 

km/h 
10 t 

TL3 

156 

25º 
100 

km/h 
2.3 t 

TL6 

595 

15º 
80 

km/h 
36 t 

TL5 

595 

15º 
80 

km/h 
36 t 

TL3 

138 

15º 
80 

km/h 
8 t 

TL4 

138 

25º 
100 

km/h 
2 t 

CRASH ENERGY 

IMPACT SEVERITY 

39 

TL1 



INTERNATIONAL  
Effect 

• By increasing the weight of the heavy 
vehicle, adding the midsize vehicle and 
increasing the redirect angle from 20 to  25 
degrees, crash cushions tested to MASH will 
need to be stronger, and most likely more 
expensive.  This will make these products 
less attractive to customers. 

 
 

• As long as the States do not require MASH 
products and agree to allow the use of 
NCHRP 350 products, there will be little 
motivation for manufacturers to develop 
new products.    



INTERNATIONAL  
Effect 

• To increase competition, it is recommended 
that road authorities who are not required to 
use EN 1317 only, should continue to allow 
the use of NCHRP 350 products or EN 1317 
products depending on the 85th percentile of 
their vehicle fleet. 
 

• This complies with the resolution made by 
AFB20(2) and endorsed by the International 
Road Federation (IRF) 
 

 
 



ROAD SAFETY HARDWARE 
RESOLUTION DATED 
JANUARY 14, 2008 

March 23, 2011 

The AFB20(2) Roadside Safety Design 
Subcommittee on International 
Research Activities recommends that 
road authorities in all countries should 
only specify roadside safety hardware, 
i.e. longitudinal safety barriers, crash 
cushions, terminals and transitions 
that has met either NCHRP 350 or EN 
1317 criteria (or their updates) 
  



INTERNATIONAL  
Effect 

• To increase competition, it is recommended 
that road authorities who are not required to 
use EN 1317 only, should continue to allow 
the use of NCHRP 350 products or EN 1317 
products depending on the 85th percentile of 
their vehicle fleet. 
 

• This complies with the resolution made by 
AFB20(2) and endorsed by the International 
Road Federation (IRF) 
 

• Regarding MASH, for now it would be better 
for international road authorities to consider 
“MASH” from the United States… 

 
 





INTERNATIONAL  
Effect 

 
 

• If international road authorities 
insist on using the MASH criteria, 
they should ask for one 
concession… 

• Because the light weight vehicle 
in MASH is 1100 kg and it is likely 
that many lighter weight vehicles 
are present in the vehicle fleet in 
most countries, road authorities 
should also allow the use of 
MASH products, but request that 
the 820 kg vehicle test be run. 





•Part 1: Terminology and general criteria for test methods 

•Part 2: Performance classes, impact test acceptance criteria and test 

methods for safety barriers including vehicle parapets 

•Part 3: Performance classes, impact test acceptance criteria and test 

methods for crash cushions 

•Part 4: Performance classes, impact test acceptance criteria and test 

methods for terminals and transitions of safety barriers (ENV) 

•Part 4:  Performance classes, impact test acceptance criteria and test 

methods for transitions of safety barriers (under preparation) 

•Part 5: Road restraint systems - Part 5: Product requirements and 

evaluation of conformity for vehicle restraint systems 

•Part 6: Pedestrian restraint systems - Pedestrian Parapets (under 

preparation) 

•Part 7: Performance classes, impact test acceptance criteria and test 

methods for terminals of safety barriers (under preparation) 

•Part 8: Road restraint systems - Part 8 : Motorcycle road restraint 

systems which reduce the impact severity of motorcyclist collisions with 

safety barriers (under preparation) 

EN 1317 –  

Road restraint systems 





 



NCHRP 350/MASH 

EVALUATION CRITERIA 

• STRUCTURAL ADEQUACY - Defines acceptable 
test article behavior in terms of strength requirements. 

EN 1317-2 
EVALUATION CRITERIA 

• SAFETY BARRIER BEHAVIOR - Defines 

acceptable test article behavior in terms of strength 

requirements and risks to vehicle’s occupants. 



4-60 

Barrier Structural Adequacy 

 Test vehicle must be contained 

 Test vehicle must be redirected or come 
to a controlled stop 

 Controlled deflection of the barrier is 
acceptable 

 

 
 

 



NCHRP 350/MASH 

EVALUATION CRITERIA 

• STRUCTURAL ADEQUACY - Defines acceptable 
test article behavior in terms of strength requirements. 

EN 1317-2 
EVALUATION CRITERIA 

• SAFETY BARRIER BEHAVIOR - Defines 

acceptable test article behavior in terms of strength 

requirements and risks to vehicle’s occupants. 



B9a 

Length of Test 

Section 

End Anchor 

Reference Post/Splice 
  
Critical Impact Point (CIP) 

W 





Probably does not meet structural adequacy criteria 



Probably does not meet structural adequacy criteria 



Probably does not meet structural adequacy criteria 



 

Probably does not meet structural adequacy criteria 



STRUCTURAL ADEQUACY/SAFETY BARRIER BEHAVIOR 



 



NCHRP 350 

EVALUATION CRITERIA 

• OCCUPANT RISK - Defines acceptable test article 

behavior, vehicular behavior, and occupant risks 

parameters via the flail space model and ridedown “g” 

EN 1317-2 
EVALUATION CRITERIA 

• SEVERITY - Defines acceptable occupant risk 

parameters via the THIV and ASI. (PHD GONE). 



NCHRP 350/MASH 

EVALUATION CRITERIA 

• OCCUPANT RISK - Defines acceptable test article 

behavior, vehicular behavior, and occupant risks 

parameters via the flail space model and ridedown “g” 

EN 1317-2 
EVALUATION CRITERIA 

• SEVERITY - Defines acceptable occupant risk 

parameters via the THIV and ASI. (PHD GONE). 



B9b 

Stiffer  Barrier 

X 

Transition 

Critical Impact Point 

W 

End Anchor 



• Delta V/THIV 

– Velocity of 

“theoretical” 

occupant impact 

with vehicle interior  

• Ridedown g/ASI 

– Maximum 

vehicle and 

occupant g’s 

OCCUPANT RISK/SEVERITY 





OCCUPANT RISK/SEVERITY 



 



100 km/h, 2000 kg, 25 degrees 



 

http://www.napa.ufl.edu/2003news/roadbarrierph.htm


Impacts 

with 

concrete 

barrier 

could 

cause 

intrusion 

Intrusion 

could 

cause  

secondary 

or multiple 

accidents 



 



 





NCHRP 350 

EVALUATION CRITERIA 

• VEHICLE TRAJECTORY - Defines 
acceptable post-impact trajectory response of 
vehicle. 

EN 1317-2 
EVALUATION CRITERIA 

• TEST VEHICLE BEHAVIOR - Defines 

acceptable vehicular behavior during and after 

impact. 



NCHRP 350/MASH 

EVALUATION CRITERIA 

• VEHICLE TRAJECTORY - Defines 
acceptable post-impact trajectory response of 
vehicle. 

EN 1317-2 
EVALUATION CRITERIA 

• TEST VEHICLE BEHAVIOR - Defines 

acceptable vehicular behavior during and after 

impact. 





Vehicle behavior after impact 



VEHICLE TRAJECTORY/TEST VEHICLE BEHAVIOR 



NCHRP 350/MASH 

EVALUATION CRITERIA 

• STRUCTURAL ADEQUACY - Defines 
acceptable test article behavior in terms of 
strength requirements. 

• OCCUPANT RISK - Defines acceptable test 
article behavior, vehicular behavior, and 
occupant risks parameters via the flail space 
model. 

• VEHICLE TRAJECTORY - Defines 
acceptable post-impact trajectory response of 
vehicle. 



EN 1317-2 
EVALUATION CRITERIA 

• SAFETY BARRIER BEHAVIOR - Defines 

acceptable test article behavior in terms of 

strength requirements and risks to vehicle’s 

occupants. 

• SEVERITY - Defines acceptable occupant risk 

parameters via the THIV and ASI. (PHD GONE) 

• TEST VEHICLE BEHAVIOR - Defines 

acceptable vehicular behavior during and after 

impact. 

 



 



TL-1  Test level for special, 

minimal service 

requirements 

   

TL-2 

TL-3  
Basic test levels for most 

service requirements 

   

TL-4 

TL-5 

TL-6 
 

Test levels for special, 

higher service 

requirements 

   

   
 

 

50 km/h 

70 km/h 

100 km/h 

NCHRP 350 CLASSIFICATIONS 



Test Level 1 is acceptable for some 
work zones and very low-volume, low-

speed local streets and highways. 



Test Level 2 is 
acceptable for most 
local and collector 

roads and most work 
zones. 



Test Level 3 is acceptable 
for a wide range of high-

speed roadways. 



Test Levels 4-6 are applicable to 
highways with high volumes of truck 
traffic or to areas where penetration 

has serious consequences. 



4-96 

Test Levels 4-6 

 TL-3 Conditions plus 

 Heavy vehicle at 80 kph 

 

 



4-97 

Test Levels 4-6 

TL-5 Vehicle: 

36267 kg tractor-
Trailer 

TL-6 Vehicle: 

36267 kg Bulk 
Fluid 

TL-4 Vehicle: 

8165 kg Single 
Unit Truck 

 

 



Test Level Barrier

Section

Test

Designation

Vehicle Nominal

Speed

(km/h)

Nominal

Angle,

(deg)

***

Impact

Point

1

Length of

Need

1-10

S1-10*

1-11

820C

700C

2000P

50

50

50

20

20

25

Midpoint

Transition 1-20**

S1-20*

1-21

820C

700C

2000P

50

50

50

20

20

25

  Transition

2

Length of

Need

2-10

S2-10*

2-11

820C

700C

2000P

70

70

70

20

20

25

  Midpoint

Transition 2-20**

S2-20*

2-21

820C

700C

2000P

70

70

70

20

20

25

  Transition

                           *      Test is optional

                           **    Test may be optional

Impact Conditions 



Test Level Barrier

Section

Test

Designation

Vehicle Nominal

Speed

(km/h)

Nominal

Angle,

(deg)

***

Impact

Point

3 Length of

Need

3-10

S3-10*

3-11

820C

700C

2000P

100

100

100

20

20

25

Midpoint

Transition 3-20**

S3-20*

3-21

820C

700C

2000P

100

100

100

20

20

25

Transition

4

Length of

Need

4-10

S4-10*

4-11**

4-12

820C

700C

2000P

8000S

100

100

100

80

20

20

25

15

Midpoint

Transition 4-20**

S4-20*

4-21**

4-22

820C

700C

2000P

8000S

100

100

100

80

20

20

25

15

Transition

*      Test is optional

**    Test may be optional

Impact Conditions 

B10b 



Test Level Barrier

Section

Test

Designation

Vehicle Nominal

Speed

(km/h)

Nominal

Angle,

(deg)

***

Impact

Point

5 Length of

Need

5-10

S5-10*

5-11**

5-12

820C

700C

2000P

36000V

100

100

100

80

20

20

25

15

Midpoint

Transition 5-20**

S5-20*

5-21**

5-22

820C

700C

2000P

36000V

100

100

100

80

20

20

25

15

Transition

6

Length of

Need

6-10

S6-10*

6-11**

6-12

820C

700C

2000P

36000V

100

100

100

80

20

20

25

15

Midpoint

Transition 6-20**

S6-20*

6-21**

6-22

820C

700C

2000P

36000V

100

100

100

80

20

20

25

15

Transition

                     *      Test is optional

                     **    Test may be optional

Impact Conditions 



 

T1  Containment for temporary use only 

T2  Containment for temporary use only 

T3  Containment for temporary use only 
 

N1  Normal Containment 

N2  Normal Containment 
 

H1  Higher Containment 

H2  Higher Containment 

H3  Higher Containment 
 

H4a  Very High Containment 

H4b  Very High Containment 
 

L1  Higher Containment (Improved Safety) 

L2  Higher Containment (Improved Safety) 

L3  Higher Containment (Improved Safety) 
 

L4a  Very High Containment (Improved Safety) 

L4b  Very High Containment (Improved Safety) 

 

 

EN 1317-2 CLASSIFICATIONS 



 

Typical Test speeds are         

80 km/h, 100 km/h & 110 km/h 

EN 1317-2 VELOCITIES 



T-1, T-2, T-3 Temporary Barrier Only 



 

T-1, T-2, T-3 Temporary Barrier Only 



N-1 and N-2 
acceptable for 

most roads 



H-1, H-2 and H-3  
higher containment for roads with 
heavy truck use and/or high speeds 



H-4a, H-4b  
very high containment for areas where 
penetration has serious consequences 



TEST MATRIX FOR                               

HIGH CONTAINMENT 



 



Vehicle Type   Mass (KG)  Primary Function 

USA 

Small Car    820   Occupant Risk 

Pickup Truck  2000   Structural Adequacy 

EN 1317 

Small Car    900   Occupant Risk 

Mid-Size Car  1300   Occupant Risk and 

      Structural Adequacy 

Full-Size Car  1500   Occupant Risk and  

      Structural Adequacy 

NCHRP 350 VELOCITIES 



NCHRP 350 Test Vehicle Types 

2000P pickup truck 

N8 

820C small car 

Test vehicles represent 85th percentile of passenger vehicles 



 



 



NCHRP 350Test Vehicle Types 

2000P pickup truck 

8000S, 36000V and  

36000T heavy truck 

N8 

820C small car 



NCHRP 350/MASH Test Levels 4-6 

TL-5 Vehicle: 

36267 kg           
Tractor-Trailer 

TL-6 Vehicle: 

36267 kg       
Bulk Fluid 

TL-4 Vehicle: 

8165 kg       
Single Unit Truck 



Vehicle Type   Mass (KG)  Primary Function 

USA 

Small Car    820   Occupant Risk 

Pickup Truck  2000   Structural Adequacy 

EN 1317 

Small Car    900   Occupant Risk 

Mid-Size Car  1300   Occupant Risk and 

      Structural Adequacy 

Full-Size Car  1500   Occupant Risk and  

      Structural Adequacy 

TEST VEHICLES 



N8 

EN 1317-2 Test Vehicle Types 

900 kg vehicles 
 

1.300 kg vehicles 
 

1.500 kg vehicles 
 



N8 

16,000 kg vehicles 
 

EN 1317-2 Test Vehicle Types 

38,000 kg vehicles 



70 km/h, 13000 kg, 20 degrees 

Moveable Barrier: Reactive Tension 

System 

Low Deflection, High Stability 





Test Vehicle Types 

What about motorcycles!? 

N8 



Neither NCHRP350 nor EN 1317-2 

test with motorcycles 



RIDING A MOTORCYCLE CAN BE DANGEROUS 

 

RIDING A MOTORCYCLE CAN BE VERY DANGEROUS 





 



RIDING A MOTORCYCLE CAN BE VERY DANGEROUS 

LONGITUDINAL BARRIERS PRESENT A SPECIAL PROBLEM 







 



In 2005, approximately 

1 in 10 motorcyclists 

striking a guardrail 

were killed. 

 

This is a fatality risk 

over 80 times higher 

than a passenger 

vehicle occupant. 

Source: Hampton C. Gabler. Emerging Risk of Fatal Motorcycle Crashes with Guardrails. Virginia Tech Center for Injury Biomechanics.   



Those who survive a guardrail impact may 

still be seriously injured. 



 



 



 



EN 1317 will be adding voluntary motorcycle 

safety considerations to their criteria 



Countermeasure Option 1: 
Lower W-Beam 



Introducing the 

DR46 
Motorcycle Barrier Attenuator 





The DR46 easily 

attaches to existing 

standard highway 

guardrail to help 

avoid fatalities and 

reduce the severity 

of injuries during a 

motorcycle impact 

into the guardrail 

posts. 



Countermeasure Option 2: 
Energy Absorbing Post Coverings 





NCHRP 350/MASH or EN-1317-2 Tests 

Must Be Conducted With A Minimum  

Specified Impact Severity Level 



The Combination of 

Vehicle mass 

Vehicle speed Impact angle 



Impact Severity 

The measurement of the amount of force generated 

during an impact in kilojoules (kJ). 



NCHRP 350/MASH or EN-1317-2 Tests 

Must Be Conducted With A Minimum  

Specified Impact Severity Level 



Containment Levels 
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TL2 

77 

25º 
70 

km/h 
2.3 t 

TL2 

67 

25º 
70 

km/h 
2 t 

TL1 

34 

25º 
50 

km/h 
2 t 

MASH-1 NCHRP 350 

TL5 

595 

15º 
80 

km/h 
36 t 

TL6 

595 

15º 
80 

km/h 
36 t 

TL4 

209

. 

15º 
90 

km/h 
10 t 

TL3 

156 

25º 
100 

km/h 
2.3 t 

TL6 

595 

15º 
80 

km/h 
36 t 

TL5 

595 

15º 
80 

km/h 
36 t 

TL3 

138 

15º 
80 

km/h 
8 t 

TL4 

138 

25º 
100 

km/h 
2 t 

IMPACT SEVERITY 

39 

TL1 



Containment Levels 

L
a

te
ra

l 
K
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e
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n

e
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N2 

82 

20º 
110 

km/h 
1,5 t 

TL2 

67 

25º 
70 

km/h 
2 t 

N1 

43 

20º 
80 

km/h 
1,5 t 

N2 

XX EN 1317 

TL3 

YY NCHRP 350 

20º 
100 

km/h 
0.9 t 

20º 
70 

km/h 
820 
kg 

H4b 

725 

20º 
65 

km/h 
38 t 

H4a 

572 
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– The AFB20(2) Subcommittee recommends that 
road authorities in all countries should only 
specify roadside safety hardware, i.e. longitudinal 
safety barriers, crash cushions, terminals and 
transitions that has met either NCHRP 350 or EN 
1317 criteria (or their updates) 



– The AFB20(2) Subcommittee recommends that 
road authorities in all countries should only 
specify roadside safety hardware, i.e. longitudinal 
safety barriers, crash cushions, terminals and 
transitions that has met either NCHRP 350 or EN 
1317 criteria (or their updates) 



–The AFB20(2) Subcommittee 
recommends that road authorities in 
all countries should only specify 
roadside safety hardware, i.e. 
longitudinal safety barriers, crash 
cushions, terminals and transitions 
that has met either NCHRP 350 or   
EN 1317 criteria (or their updates) - 
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