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Foreword 
 
Development of the East African Standards has been necessitated by the need for harmonizing 
requirements governing quality of products and services in East Africa. It is envisaged that through 
harmonized standardization, trade barriers which are encountered when goods and services are 
exchanged within the Community will be removed.  
 
In order to meet the above objectives, the EAC Partner States have enacted an East African 
Standardization, Quality Assurance, Metrology and Test Act, 2006 (EAC SQMT Act, 2006) to make 
provisions for ensuring standardization, quality assurance, metrology and testing of products 
produced or originating in a third country and traded in the Community in order to facilitate industrial 
development and trade as well as helping to protect the health and safety of society and the 
environment in the Community. 
 
East African Standards are formulated in accordance with the procedures established by the East 
African Standards Committee. The East African Standards Committee is established under the 
provisions of Article 4 of the EAC SQMT Act, 2006. The Committee is composed of representatives of 
the National Standards Bodies in Partner States, together with the representatives from the private 
sectors and consumer organizations. Draft East African Standards are circulated to stakeholders 
through the National Standards Bodies in the Partner States. The comments received are discussed 
and incorporated before finalization of standards, in accordance with the procedures of the 
Community.  
 
Article 15(1) of the EAC SQMT Act, 2006 provides that “Within six months of the declaration of an 
East African Standard, the Partner States shall adopt, without deviation from the approved text of the 
standard, the East African Standard as a national standard and withdraw any existing national 
standard with similar scope and purpose”. 
 

East African Standards are subject to review, to keep pace with technological advances. Users of the 
East African Standards are therefore expected to ensure that they always have the latest versions of 
the standards they are implementing.  

 

© East African Community 2010 — All rights reserved* 

East African Community  

P O Box 1096  

Arusha  

Tanzania  

Tel: 255 27 2504253/8 

Fax: 255-27-2504481/2504255 

E-Mail: eac@eachq.org 

Web: www.each.int 

                                                 
*
  2010 EAC — All rights of exploitation in any form and by any means reserved worldwide for EAC Partner States’ NSBs. 
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Introduction 
 
In the preparation of this East African Standard, the following source was consulted extensively: 
 
BS EN 1317-3:2000, Road restraint systems — Performance classes, impact test acceptance criteria 
and test methods for crash cushions 
 
Assistance derived from this source and others inadvertently not mentioned is hereby acknowledged. 
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BSENBRITISH STANDARD 
1317-3:2000 

[ ?jj IiII iL. J!i. . !E]II :: :: II 

Road restraint 
systems ­
Part 3: Performance classes, impact test 
acceptance criteria and test methods for 
crash cushions 

The European Standard EN 1317-3:2000 has the status of a 

British Standard 


lCS 13.200; 93.080.30 

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW 

http:93.080.30
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BS EN 1317-3:2000 


This British Standard, having 
been prepared under the 
direction of the Sector 
Committee for Building and Civil 
Engineering, was published under 
the authority of the Standards 
Committee and comes into effect 
on 15 August 2000 

© BSI 08-2000 

National foreword 


This British Standard is the official English language version of EN 1317-3:2000. 

The UK participation in its preparation was entrusted by Technical Conunittee 
BI509, Road equipment, to Subconunittee BI509/1, Road restraint systems, which has 
the responsibility to: 

- aid enquirers to understand the text; 

- present to the responsible European conunittee any enquiries on the 
interpretation, or proposals for change, and keep the UK interests informed; 

- monitor related international and European developments and promu1gate 
them in the UK. 

A list of organizations represented on this subconunittee can be obtained on request 
to its secretary. 

This part of BS EN 1317, together with parts 1 and 2 and the propased parts 4 and 5, 
will collectively eventually supersede BS 6779 which will then be withdrawn. This is 
expected to take place by the end of 2000. 

Cross-references 

The British Standards which implement international or European publications 
referred to in this document may be found in the BSI Standards Catalogue under the 
section entitled "International Standards Correspondence Index", or by using the 
"Find" facility of the BSI Standards Electronic Catalogue. 

A British Standard does not purport to include all the necessmy provisions of a 
contract. Users of British Standards are responsible for their correct application. 

Compliance with a British Standard does not of itself confer immunity 
from legal obligations. 

Summary of pages 

This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 19 and a back covel: 

The BSI copyright notice displayed in this document indicates when the document 
was last issued. 

Amendments issued since publication 

Amd.No. Date Comments 

ISBN 0 580 348911 
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rdEUROPEAN STANDARD EN 1317-3 

NORME EUROPEENNE 

EUROpAiSCHENORM May 2000 

les 13.200; 93.080.30 

English version 

Road restraint systems - Part 3: Performance classes, impact 
test acceptance criteria and test methods for crash cushions 

Dispositifs routiers de retenue Partie 3: Att{muateul'S de RQckhaltesysteme an StraBen - Teil3: Leistungsklassen, 
choc - Classes de performance, critere d'acceptation des Abnahmekriterien fOr Anprallrprllfungen und PrIlfverfahren 

essais de choc et methodes d'essais fOr Anpralldampfer 

This European Standard was approved by CEN on 10 April 2000. 

CEN members are bound to comply with the CENICENELEC Internal Regulations which stipulate the conditions for giving this European 
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national 
standards may be obtained on application to the Central Secretariat or to any CEN member. 

" This European Standard exists in three official versions (English. French. German). A version in any other language made by translation 
under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as the official 
versions. 

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece, 
Iceland, Ireland, Italy, Luxembourg, Nethertands, Norway, Portugal, Spain. Sweden, Switzertand and United Kingdom. 

EUROPEAN COMMITIEE FOR STANDARDIZATION 
COMITE EUROPE EN DE NORMALISATION 
EUROPAISCHES KOMITEE FOR NORMUNG 

Central Secretariat rue de Stassart, 36 B·1050 Brussels 

@ 2000 CEN All rights of exploitation in any form and by any means reserved Ref. No. EN 1317-3:2000 E 
worldwide for CEN national Members. 

http:93.080.30
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EN 1317-3:2000 

Foreword 

This European Standard has been prepared by the Technical Committee CENrrC 226, Road 
equipment, the Secretariat of which is held by AFNOR. 


This European Standard shall be given the status of a national standard, either by publication of an 

identical text or by endorsement, at the latest by November 2000, and conflicting national 

standards shall be withdrawn at the latest by November 2000. 


According to the CEN/CENELEC Internal Regulations, the national standards organizations of the 

following countries are bound to implement this European Standard: Austria, Belgium, Czech 

Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, 

Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom. 


This European Standard consists of the following parts under the general title, Road restraint 

systems: 


- Part 1: T erminologie and general criteria for test methods; 


- Part 2: Performance classes, impact test acceptance criteria and test methods for safety barriers; 


- Part 3: Performance classes, impact test acceptance criteria and test methods for crash 

cushions. 


The following parts are not yet available but in course of preparation: 


- Part 4: Impact tests acceptance criteria and test methods for terminals and transitions of safety 

barriers; 

- Part 5: Durability and evaluation of conformity; 

- Part 6: Pedestrian road restraint system, pedestrian parapet. 

© BSI 08-2000 
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Introduction 

Based on safety considerations, the design of roads may require the installation of crash cushions 
at certain locations. These are designed to reduce the severity of vehicle impact with a more 
resistive object. 

One objective of this standard is to lead to the harmonization of current national standards and/or 
regulations for crash cushions and to categorize them into performance classes. 

The standard specifies the levels of performance, required of crash cushions, for the restraint 
and/or redirection of impacting vehicles. 

The impact severity of vehicles in collision with crash cushions is rated by the indices Theoretical 
Head Impact Velocity (THIV), Post-impact Head Deceleration (PHD) and Acceleration Severity 
Index (ASI) (see EN 1317-1). 

The different performance levels will enable national and local authorities to specify the 
performance class of crash cushions. The type or class of road, its location, its geometrical layout, 
the existence of a vulnerable structure or potentially hazardous area adjacent to the road are 
factors to be taken into consideration. 

Attention is drawn to the fact that the acceptance of a crash cushion will require the successful 
completion of a series of tests (see Table 1, 2, 3, etc.). 

Additional sensitive areas, including transitions to an obstacle or a safety barrier, should be 
considered for tests. 

To ensure proper use ofthis part ofthe standard, it is essential to consider all of the other parts of 
this standard, especially Part 5: Durability and attestation of conformity. 

1 Scope 

This European Standard specifies requirements for the performance of crash cushions from 
vehicle impacts. It specifies performance classes and acceptance criteria for impact tests. 

2 Normative references 

This European Standard incorporates by dated or undated reference, provisions from other 
publications. These normative references are cited at the appropriate places in the text and the 
publications are listed hereafter. For dated references, subsequent amendments to or revisions of 
any of these publications apply to this European Standard only when incorporated in it by 
amendment or revision. For undated references the latest edition of the publication referred to 
applies. 

EN 1317-1 Road restraint systems- Part 1: Terminology and general criteria for test methods. 

ISO 6487 Road vehicles - Measurement techniques in impact tests - Instrumentation. 

ISO 10392 Road vehicles with two axles - Determination of centre of gravity. 

© BSI 08-2000 



Dr
af

t f
or

 co
m

m
en

ts 
on

ly 
—

 N
ot

 to
 b

e 
cit

ed
 a

s E
as

t A
fri

ca
n 

St
an

da
rdPage 5 

EN 1317-3:2000 

3 Abbreviations 

ASI Acceleration Severity Index 
THIV Theoretical Head Impact Velocity 
PHD Post-impact Head Deceleration 

4 Definitions 


For the purpose of this standard, the following definitions apply. 


4.1 obstacle: the item being protected from vehicular impact by the presence of a crash 
cushion 

4.2 front face of the obstacle: the surface closest to a plane drawn perpendicular to the 
centre line of the crash cushion 

4.3 system type tested crash cushions: a system type tested crash cushion is a multiple 
performance product that can be assembled to form different models from the same set of 
components, to obtain different shapes and performances, with the sarne working mechanism for the 
system and its components 

5 Performance classes 

5.1 Acceptance criteria 

The acceptance of a crash cushion shall be determined as a function of the following performance 
criteria: 

- vehicle impact severity; 

- vehicle trajectory; 

- projection and distribution of test vehicle and crash cushion debris; 

- containment level; 

- crash cushion deflection. 

NOTE See clause 6 for further details. 

5.2 Velocity classes 

Velocity classes shall be: 

- 50 km/h; 

- 80 km/h; 

- 100 kmlh; 

- 110 km/h. 

© BSI 08-2000 
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5.3 Types of crash cushion 

Types of crash cushion shall be: 

- redirective (R): crash cushions which retain and redirect vehicles; 

- non-redirective (NR): crash cushions which retain but do not redirect vehicles. 

Vehicle impact test criteria shall be as given in Table 1. 

Table 1 - Vehicle impact test criteria for crash cushions 

Test1
) Approach 

TC 1.1.50 
TC 1.1.80 
TC 1.1.100 Head-on centre 
TC 1.2.80 
TC 1.2.100 
TC 1.3.110 
TC2.1.80 Head-on. 
TC 2.1.100 Y4 vehicle offset 
TC 3.2.80 Nose (centre). at 
TC 3.2.100 15° 
TC 3.3.110 
TC4.2.50 Side impact at 
TC4.2.80 15° 
TC4.2.100 
TC 4.3.110 
TC 5.2.80 Side impact at 
TC 5.2.100 165° 
TC 5.3.110 

1} Test notation is as follows: 

TC 
Test of crash 
cushion 

Total vehicle 

mass 


kg 

900 

900 

900 


1300 


1500 
9002

) 

1300 
1300 
1500 
1300 
1300 
1300 
1500 
1300 
1300 
1500 

1 
Approach 

Velocity Figure 1 
kmlh TestW 

50 
80 1 

100 
80 1 
100 
110 1 
80 2 
100 
80 

100 3 
110 
50 
80 4 
100 
110 
80 
100 5 
110 

2 80 
Test vehicle mass Impact speed 

2) For this test condition, the dummy is to be located at the more distant location from the centre line of 
crash cushion. 

NOTE 1 Vehicle specifications and tolerances are specified in EN 1317-1. 

NOTE 2 Test 5 will not be run for a crash cushion of non-parallel form when, at the relevant impact point. 
the angle (a) of the vehicle path to the traffic face of the crash cushion is less than 5°. 

© BSI 08-2000 
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Key 

1 Alternative locations for front face of obstacle 6 Test 3 

2 Crash cushion 7 Test4 

3 Y4 vehicle width offset for test 2 8 Test 5 

4 Test 1 9 % vehicle width 

5 Test 2 


Figure 1 - Vehicle approach paths for tests 1 to 5 

The crash cushion performance classes shall be as given in Table 2 and Table 3. These are 
classified according to an increasing energy absorption capacity. A successfully tested crash 
cushion at a given performance level shall be considered as having met the test conditions of 
lower levels unless a device is present which may not function in an acceptable manner at a lower 
impact velocity. In this case, an additional test is required to demonstrate its performance; this 
additional test shall be determined by the approved body responsible for initial type testing of the 
product. 

© SSI 08-2000 
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Table 2 - Perfonnance levels for redirective crash cushions 


level Acceptance test 

50 TC 1.1.50 - - - TC 4.2.50 ­

80/1 - TC 1.2.80 TC 2.1.80 - TC 4.2.80 ­
80 TC 1.1.80 TC 1.2.80 TC 2.1.80 TC 3.2.80 TC 4.2.80 TC 5.2.80* 

100 TC 1.1.100 TC 1.2.100 TC 2.1.100 TC 3.2.100 TC 4.2.100 TC 5.2.100* 

110 TC 1.1.100 TC 1.3.110 TC 2.1.100 TC 3.3.110 TC 4.3.110 TC 5.3.110* 

NOTE 1 Tests marked (*) will not be required where this vehicle approach is not possible (e.g. 

when traffic is in one direction only or at a toll booth/gate). 


NOTE 2 For class 80/1 the number of tests required is reduced and the Acceleration Severity 

Index, crash cushion deformation and vehicle behaviour are not comparable to class 80. 


Table 3 - Perfonnance levels for non-redirective crash cushions 

level Acceptance test 

50 TC 1.1.50 - - ­

80/1 - TC 1.2.80 TC 2.1.80 ­

80 TC 1.1.80 TC 1.2.80 TC 2.1.80 TC 3.2.80 

100 TC 1.1.100 TC 1.2.100 TC 2.1.100 TC 3.2.100 

110 TC 1.1.100 TC 1.3.110 TC 2.1.100 TC 3.3.110 

NOTE For class 80/1 the number of tests required is reduced and the Acceleration Severity 
Index, crash cushion deformation and vehicle behaviour are not comparable to class 80. 

5.4 Impact severity 


Vehicle occupant impact severity shall be assessed by the indices ASI, THIV and PHD. 


These indices are explained in EN 1317-1. 


The severity levels shall be determined as shown in Table 4 as a function of the value of the ASI, 

THIV and PHD indices. 

© BSI 08-2000 
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Table 4 - Vehicle impact severity values 

Impact severity levels Index values 
A ASI:s;1,O THIV :s; 44 km/h in tests 1,2 and 3 PHO:s;20g 

THIV < 33 km/h in tests 4 and 5 
B ASI:s; 1,4 THIV :s; 44 km/h in tests 1,2 and 3 PHO:s;20 g 

THIV < 33 km/h in tests 4 and 5 
NOTE 1 Impact severity level A affords a greater level of safety for the occupants of an errant 
vehicle than level B and is preferred. 

NOTE 2 The limit value for THIV is higher in tests 1, 2 and 3 because experience has shown 
that higher values can be tolerated in frontal impacts (also because of better passive safety in this 
direction). Such a difference in tolerance between frontal and lateral impacts is already 
considered in the ASI parameter, which therefore does not need to be changed. 

For a series of tests on a particular crash cushion, all resulting impact severity levels shall be 
recorded in the test report. 

5.5 Tests for system type tested crash cushions 

A group of models can be derived from a single parent crash cushion once the latter has been 
successfully tested in accordance to this standard. The models in the group cover a range of velocity 
classes, width and taper angles. Provided that the models in the group: 

- are assembled from the same set of components, 

- have the same product name, 

- have the same working mechanism for the system and for the components; 

the group, specified by the drawings of all the models, can be tested as a single product with multiple 
performance possibilities. If the tests specified by the group test matrix are passed, the crash cushion 
is accepted as a multiple performance product, i.e. each model is accepted in the relevant 
performance class. All the cushions in the group shall be of the same type. i.e. all redirective or all non­
redirective. 

If the parent crash cushion has the minimum taperlwidth and belongs to the highest velocity class, the 
test matrix is the one shown in Tables 5, 6, 7 or 8, depending on the highest velocity of the group. 

Table 5 - Parent crash cushion with minimum taper/Width, 110 km/h 

© BSI 08-2000 
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Table 6 - Parent crash cushion with minimum taper/wldth, 100 kmlh 

Table 7- Parent Crash Cushion with minimum taper/wldth, 80 kmlh 

Table 8 - Parent crash cushion with minimum taper/wldth, 50 km/h 

If the parent crash cushion has the minimum taperlwidth, belongs to the 100 krnJh velocity class and 
the group also covers the 110 kmlh velocity class. the test matrix is the one shown in Table 9. 

Table 9 - Parent crash cushion with minimum taper/wldth, 100 kmlh 

Velocity class 

TC 4.3.110 ** 

If the parent crash cushion has the maximum taperlwidth, belongs to the 100 krnJh velocity class and 
the group also covers the 110 kmlh velocity class, the test matrix is the one in Table 10. 

© BSI 08-2000 
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;::::> 
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) 


"'" Table 10 - Parent crash cushion with maximum taperlwidth, 100 km/h 

Velocity class 

100 

NOTE 1 Tests marked (**) will not be required for non-redirective crash 
cushions. 

NOTE 2 Test marked (*) will not be required where this vehicle approach is not 
when traffic is in one direction or at toll nlllllll'''''''''''' 

Every component in the component set shall be present at least in one test. If not, additional tests shall 
be performed within the velocity class of the parent model. 

Tables 5, 6, 7 and 8 apply when lower velocity models are obtained from the next higher performance 
models, just removing a component in the last third of the latter. In other cases, approach 1 tests with 
the Ijght vehicle shall be added to the 'first column of the relevant test matrix. 

If a model with impact severity level B is obtained from one with an impact severity level A by simply 
removing some component from the last third of the latter, the new model can be accepted with a 
single test with approach 1 and with the heaviest applicable vehicle. 

A multiple performance product may lack one or more models, corresponding to one or more cells in 
the test matrix; in this case, cells can be deleted in the test matrix, from the bottom and from the top, 
with the following limitations: 

• the row of the parent model shall not be affected; 

• the cell in the first column shall not be deleted unless all the relevant row is deleted. 

NOTE 1 The minimum and maximum taper and width are specified by the design of the 
system. 

NOTE 2 Intermediate tapers may be more than one or they may be absent, as specified by 
the design. 

NOTE 3 If the design has only one taper, this taper is considered to be the minimum and the 
first column of the relevant table applies; Table 10 is not applicable. 

© BSI 08-2000 
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6 Impact test acceptance criteria 

6.1 General 

"+ 	 The plan profile of the crash cushion under test shall be inscribed within a trapezoidal envelope 
having a minimum plan area as shown in Figure 2 and any essential supporting structure shall be 
included within this envelope. 

<••••• 
" 

R 

1 

•I 
<t. ----,I 

I 

I 

I 

4 
/' 

I
• 

I 

F 
2 	 6m 

o 
Zd 

3-----.
I -------.--- ­

./ 
T 

Key 

1 Alternative locations for front face of obstacle 
2 Departure side 
3 Crash cushion centre line 

NOTE For R. F. D. A and Za and Zd. see 6.3. 

I 

•
I 

5 Za 
A 

6 

4 Ground reference grid 
5 Envelope enclosing crash cushion 
6 Approach side 

Figure 2 - Exit box 

For completion of a successful test, the impact acceptance criteria and measurement as specified 
in 6.2 to 6.5 shall apply. 

6.2 Crash cushion behaviour 

Elements of the crash cushion shall not penetrate the passenger compartment of the vehicle. 
Deformations of, or intrusions into, the passenger compartment, that could cause serious injuries 
to the occupants, are not permitted 

No major element of the crash cushion, having a solid mass greater than or equal to 2,0 kg, shall 
become totally detached, unless this is required by the working of the crash cushion. No major 
element of the crash cushion shall impede the path of adjacent traffic. The final position of the 
detached element shall be considered to determine the displacement classification (see 6.5). 

@ BSI 08-2000 
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Anchorages and fixings shall perform to the crash cushion design specifications and other 
specified requirements as listed in the test report. The deformed crash cushion shall not encroach 
into the front surface of the obstacle. 

6.3 Test vehicle behaviour 

The vehicle shall remain upright during and after collision although yawing and moderate rolling 
and pitching are acceptable. The post-impact trajectory of the test vehicle shall be controlled by 
means of the exit box shown in Figure 2. The exit box is limited by: 

- the rebound line F, perpendicular to the crash cushion centre line, 6 m ahead of the crash 
cushion box; 

- the two side lines A and 0, parallel to the two sides of the trapezoidal envelope defined in 
clause 6, are at distances Za on the approach side and Zd on the departure side; 

- the line R is perpendicular to the centre line at the end of the crash cushion; 

- a broken line, see Figure 2, represents the front face of the obstacle to be protected; this line 
shall be specified in the design of the crash cushion and reported in the test report - it may be 
slightly inside or outside the crash cushion envelope. 

For different tests, the vehicle post-impact trajectory shall be restricted by the following criteria: 

- in any test the vehicle shall not intrude the broken line representing the front face of the obstacle; 

- in tests 1 to 5 the wheels of the vehicle shall not encroach the lines of the exit box specified in 
Table 11 unless the velocity of the vehicle centre of gravity at the instant of encroachment is less 
than 10 % of the prescribed impact speed. 

Table 11 - Exit box 

Test Exit box control lines 
1 F,A,D,R 

2 t04 F,A,D 

5 A 

The classes of crash cushions Z1, Z2, Z3 and Z4 shall be ranked according to the distances Za 
and Zd given in Table 12 and shown in Figure 2. 

@ BSI 08-2000 
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Table 12· Redirection zone dimensions (za and Zd) 

Approach side Departure side 
Classes of Z Za Zd 

m m 

Z1 4 4 

Z2 6 6 

Z3 4 ~ 4, test 3, Figure 1 

Z4 6 ~ 6, test 3, Figure 1 

6.4 Severity index 

ASI, THIV and PHD shall be computed using at least the minimum amount of vehicfe 
instrumentation as specified in 7.6. These values shall be quoted in the test report 
(see EN 1317-1). 

The maximum values of ASI, THIV and PHD shall not exceed the values given in Table 4. 

6.5 Crash cushion lateral displacement 

The eight classes 01 to 08 for the permanent lateral displacement of the crash cushion shall be as 
shown in Table 13. The permanent lateral displacement shall be measured and recorded in the 
test report. To meet cfasses 01 to 04, the crash cushion under test in tests 1, 2, 3, 4 and 5 shall 
remain within distances Oa and Od from the design envelope. The displacement of Oa and Od are 
shown by lines Aa and Ad in Figure 3. 

Table 13 • Permanent lateral displacement zones for crash cushions 

Displacement 
Classes Oa Od 

m m 
01 0,5 0,5 
02 1,0 1,0 
03 2,0 2,0 
04 3,0 3,0 
05 0,5 ~ 0,5 test 3, Figure 1 
06 1,0 > 1,0 test 3, Figure 1 
07 2,0 ~ 2,0 test 3, Figure 1 
08 3,0 ~ 3,0 test 3, Figure 1 

© aSI 08-2000 
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For classes 05 to 08, the crash cushion shall meet the same test conditions as classes 01, 02, 
03 and D4 with the exception that, for test 3, the crash cushion may move an unspecified distance 
on the departure side shown in Figure 3. 

- 1 

"'~..~ Dd Ad 
I •I I 
I I 
I I 

I 
I ,: 2 
I I 
I I 
I I 

Os 
Aa 

3 

Key 

1 Departure side 

2 Envelope for crash cushion design 

3 Approach side 


Figure 3 - Crash cushion permanent deflection limits 

7 Test methods 

7.1 Test site 

The test site shall be generally flat with a gradient not exceeding 2,5 %. It shall have a level 
hardened paved surface and shall be clear of standing water, ice or snow at the time of the test. It 
shall be of sufficient size to enable the test vehicle to be accelerated up to the required speed and 
controlled so that its approach to the crash cushion is stable. 

Measures shall be taken in order to minimize dust generation from the test site during the impact 
test so that photographic records will not be obscured. 

Measures shall be taken to ensure that in the exit area the test vehicle does not collide with any 
independent obstruction which could cause additional deformation of the test vehicle. 

7.2 Test vehicle 

The vehicles to be used in the tests shall be production models representative of the current traffic, 
having characteristics and dimensions within the vehicle specifications defined in EN 1317-1. 

© B51 08-2000 
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The tyres shall be inflated to the manufacturer's recommended pressures. The condition of the 
vehicle shall be such as to satisfy the requirements for the issue of a certificate of road worthiness 
in respect of tyres, suspension, wheel alignment and bodywork. No repairs or modifications shall 
be made that would alter the general characteristics of the vehicle. The vehicle shall be clean and 
mud or deposits, which may cause dust on impact, shall be removed prior to testing. 

NOTE Marker points may be placed on external surfaces of the test vehicle to aid analysis. 

The vehicle shall not be restrained by control of the steering or by any other means (e.g. braking, 
antilock brakes, blocking or fixing) during impact and whilst the vehicle is in the redirection zone as 
defined in 6.3. If the vehicle has an automatic gearbox, positive means shall be taken to ensure 
that the engine is disengaged from the car immediately before, and remains so during, the impact. 

All fluids shall be included in the inertial test mass. 

All ballast weights shall be securely fIXed to the vehicle in such a way as not to exceed the 
manufacturer's specifications for distribution of weight in the horizontal and vertical planes. 

7.3 The crash cushion 

7.3.1 General 

Detailed descriptions and design specifications of the crash cushion shall be included in the test 
report (see EN 1317-1) to enable verification of conformity ofthe installed system to be tested, with 
the design specification. 

7.3.2 Installation 

The installation of the crash cushion for the test shall comply with the structural design details and 
with the on-road system details as given in the design specification. 

7.3.3 Position of the impact point 


The required impact point for tests 1 to 5 shall be as defined in Figure 1. 


7.4 Procedures for recording test data 


The following test characteristics shall be recorded. 


7.4.1 Pre-test data 


The following test characteristics shall be recorded: 


- mass of the vehicle and location of the centre of gravity of the vehicle in the test condition 
including added ballast (see ISO 10392); 

- interior and exterior photographs of the vehicle; 

- photographs of the position and construction of the crash cushion. 

It is recommended that the mass vehicle moments of inertia should be reported. 

© aSI 08-2000 
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:: 7.4.2 Test data 

The following test characteristics shall be recorded: 

- vehicle speed at impact; 

- vehicle approach path; 

- vehicle rebound speed, if required; 

- linear accelerations and angular velocities; 

- permanent deflection of the crash cushion system, to be measured 10 to 15 minutes after 
impact; 


- photographic records from high speed cine film cameras and/or high speed video cameras 

deployed in such a way to give a complete record of the vehicle response and crash cushion 
behaviour, including deformation and deflection; 

- vehicle exit speed of centre of gravity when first wheel encroaches any of the lines specified 
in 6.3 and Figure 2. 

7.4.3 Post-test data 

General damage and deformation of the test vehicle. 


- damage to the crash cushion; 


- still photographs to aid reporting; 


- ambient temperature. 


7.5 Accuracies and deviation of impact speeds and angles 

7.5.1 Vehicle impact speed 

Vehicle impact speed shall be measured along the vehicle approach path no further than 6 m 
before the impact point. The overall accuracy of speed measurement shall be within ±1 %. 

Impact speed shall be within a deviation of -0,0 % and +7,0 %. 

7.5.2 Vehicle exit speed 


Vehicle exit speed shall be measured with an accuracy of ±5 kmlh. 


7.5.3 Vehicle approach angle 

Vehicle approach angle shall be measured along the vehicle approach path no further than 6 m 
before the impact point by a suitable method. The overall accuracy shall be within ±0,5°. 

Impact angle shall be within a deviation of ±1 ,5°. 

© BSI 08-2000 
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7.5.4 Vehicle impact point 

The lateral displacement of the vehide approach path shall be measured with an accuracy 
of ±0,05 m by a suitable method. The permitted deviation for the lateral displacement of the vehicle 
path from its prescribed path shall be less than 0,10 m at the moment of contact. 

7.6 Vehicle instrumentation 

The minimum vehicle instrumentation for recording linear accelerations and angular velocities shall 
consists of a set of three linear acceleration transducers, mutually orthogonal, aligned with the 
vehide axis (longitudinal, transversal and vertical), plus one angular rate transducer to record yaw 
rate if not measured from the photographic records as described in EN 1317-1. 

The three accelerometers and the yaw rate sensor should be mounted on a common block and 
placed as close to the vehicle centre of gravity as practical. If this cannot be achieved, reference 
should be made to EN 1317-1. 

Acceleration and angular velocity transducers and the relevant recording channels shall comply 
with ISO 6487, the minimum frequency class being CFC 180. 

Frequency dass CFC 180 shall be used for data analysis; when plotting graphical results, the filter 
frequency should be quoted. 

7.7 Photographic coverage 

High speed cameras and/or high speed video cameras shall be operated at a minimum of 
200 frames per second. 

A minimum of two high speed cameras and one normal speed camera shall be located to record 
the performance of the crash cushion. The recommended camera schedule comprises the 
following, (see Figure 4): 

a) one high speed camera looking normal to the crash cushion centre line; 

b) one or two overhead high speed cameras, located in a way to cover the vehicle motion from 
at least 6 m before the impact point to a distance to record the performance of the crash 
cushion; 

c) one panned camera at normal speed sited at right angles to the path of the vehicle; 

d) (optional) one high speed camera looking from a position behind the impact point in order to 
record the vehicle roll, vertical lift, penetration and sequence of action as the crash cushion is 
struck. 

© BSI 08-2000 
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Figure 4 - Layout of cameras for recording tests 

7.8 Test report 


The test report shall comply with the format as given in EN 1317-1. 


© BSI 08-2000 
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BSI - British Standards Institution 


BSI is the independent national body responsible for preparing British Standards. It 
presents the UK view on standards in Europe and at the intemationalleveL It is 
incorporated by Royal Charter. 

Revisions 

British Standards are updated by amendment or revision Users of British Standards 
should make sure that they possess the latest amendments or editions. 

It is the constant aim of BSI to improve the quality of our products and services. We 
would be grateful if anyone finding an inaccuracy or ambiguity while using this 
British Standard would infonn the Secretary of the technical committee responsible, 
the identity ofwhich can be found on the inside front cover. Tel: 020 8996 9000. 
Fax: 020 8996 7400. 

BSIoffers members an individual updating service called PLUS which ensures that 
subscribers automatically receive the latest editions of standards. 

Buying standards 

Orders for all BSI, international and foreign standards publications should be 
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001. 

In response to orders for international standards, it is BSI poliey to supply the BSI 
implementation of those that have been published as British Standards, unless 
otherwise requested 

Information on standards 

BSI provides a wide range of information on national, European and international 
standards through its Library and its Technical Help to Exporters Service. Various 
BSI electronic information services are also available which give details on all its 
products and services. Contact the Information Centre. Tel: 020 8996 7111. 
Fax: 0208996 7048. 

Subscribing members of BSI are kept up to date with standards developments and 
receive substantial discounts on the purchase price of standards. For details of 
these and other benefits contact Membership Ad:ministration. Tel: 020 8996 7002. 
Fax: 0208996 7001. 

Copyright 

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of 
the publications of the international standardization bodies. Except as permitted 
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced, 
stored in a retrieval system or transmitted in any fonn or by any means - electronic, 
photocopying, recording or otherwise - without prior written pennission from BSl 

This does not preclude the free use, in the course of implementing the standard, of 
necessary details such as symbols, and size, type or grade designations. If these 
details are to be used for any other purpose than implementation then the prior 
written pennission of BSI must be obtained. 

Ifpennission is granted, the tenus may include royalty payments or a licensing 
agreement Details and advice can be obtained from the Copyright Manager. 
Tel! 020 8996 7070. 

BSI 
389 Chiswick High Road 
London 
W44AL 
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