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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
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Introduction

0.1

Workshop contributors

Acknowledgement is given to the following organizations that were involved in the development of this
International Workshop Agreement:

Allen
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Bristd
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Kirch
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Limited

Nelson, Portsmouth Naval base

Horfer Fertigteilholding GmbH

MFD

Minis
(Sulta

MIRA
Norwj
Perini

Perini

L.I.E.I.
Marshalls

nternational Limited

try of Commerce and Industry - Director General for Standards and M
nate of Oman)

Ltd
pgian Defence Estates Agency
eter Protéction Group

eter-Security Suppliers Association

Rhing

Engineering Ltd

etrology (DGSM)

Royal

Military Academy - Civil and Materials Engineering Department

RSSI Barriers

Salzer GmbH

Scorp

ion Arresting Systems LTD

Ministry of Home Affairs (Singapore)

Sudanese Standard and Metrology Organization (SSMO)

Syrian Arab Organization for Standardization and Metrology (SASMO)

Tallwang KVI PTY Ltd t/a AVS-elli
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— Technical and Test Institute for Construction Prague

— Texas A&M Transportation Institute

— Transport Research Laboratory (TRL)

— US. Department of State

— US. Nuclear Regulatory Commission

— US. Army Corps of Engineers - Protective Design Center

0.2 Relationship with other publications

The following d
Agreement:

— ASTM F 2654
— CWA 16221
— PAS 68
— PAS 69

0.3 Informatjion about this document

Product testing

Users of this par
conformity with
bodies or scheme
association.

cuments have been used to inform the Hovn]npmnnf of this International ‘/\]orkshop

L of IWA 14 are advised to consider the desirability of third-party testing ¢f product
this IWA. Users seeking assistance in identifying appropriate conformity agsessment
5 may ask BSI or any National Standards Body to forward their enquiries to the relevant

Vi
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Vehicle security barriers —

Part 1:
Performance requirement, vehicle impact test method and
performance rating

1 Scope

This part pf IWA 14 specifies the essential impact performance requirement for a yehiclg security barrier
(VSB) and a test method for rating its performance when subjected to a single‘impact by a test vehicle
not driver] by a human being.

It also incjudes the following optional assessments that can be carried outas part of the vehicle impact
test methed:

a) pededtrian intruder access;

b) occugant injury.

It does not cover the performance of a VSB or its controlapparatus when subjected to:
— blast gxplosion;

— ballistic impact;

— manupl attack, with the aid of tools (exeluding vehicles); or

— electrjical manipulation/attack of-the’access control system.

NOTE1 |For manual attack, a vatiety of test methods exist. For assessing intruder resistance of building
component{s see Bibliography.

NOTE 2 |The VSB s designed and tested on the basis of its application, including:
a) vehicle tlype, mass and.speed of the assessed vehicle-borne threat;
b) its geographical application (e.g. climate conditions);

) intended site\conditions (e.g. rigid or non-rigid soil).

It does notcover guidance on design, the operational sultability of a VSB or other impact test methods.
NOTE 3  Guidance on the selection and specification of a VSB by type and operational suitability is covered in
IWA 14-2.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ASTM C39 / C39M 10, Standard test method for compressive strength of cylindrical concrete specimens

EN 12390-2, Testing hardened concrete — Part 2: Making and curing specimens for strength tests

© IS0 2013 - All rights reserved 1
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1 vehicle security barrier (VSB)

3.1.1

vehicle security barrier

VSB

barrier used to prevent potentially hostile vehicular access to a site, which depending on its type might
include as part of its design a foundation and/or operating equipment

Note 1 to entry: Types of VSB and their application are discussed in IWA 14-2.

3.1.2
linear VSB
VSB of variable lgngth with no physical break in profile

Note 1 to entry: ETmples of linear VSBs include structural walls, bunds/berms and wire rope systenis.

Note 2 to entry: A linear VSB can have a change in profile, e.g. height and/or width:

3.1.3
passive VSB
VSB that after ingtallation and deployment is static

Note 1 to entry: Exlamples of passive VSBs include structural walls, passive bollards and planters.

3.1.4

active VSB
VSB that after injstallation can be operated either. by, personnel or powered equipment to ¢hange its
position and/or deployed state

Note 1 to entry: Examples of active VSBs include mianual rising arm barriers and retractable bollards.

3.2 foundatign

Note 1 to entry Ejamples of installatigns in and on a variety of foundation configurations are illjistrated in
Figure 1.

3.2.1
VSB foundation
foundation into which-thre VSB is installed and tested

3.2.2
generic VSB foundation

VSB foundation that can be used for testing a VSB (usually a passive bollard) which is not specifically
designed with a proprietary foundation

3.2.3
integral VSB foundation
VSB foundation that is a structural component of the VSB

3.2.4
proprietary VSB foundation
bespoke VSB foundation designed and sized solely for use with a specific VSB

3.2.5
test site ground
surrounding land, in which the VSB foundation is situated or on which the VSB is installed for testing

2 © IS0 2013 - All rights reserved
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2] 2]
| - | -
1 1 3
a) VSB in the test site ground b) VSB in its foundation, installed into test site

ground

,T‘ b

d) VSB anchored/pinned/bolted to test site

ground
Key
1 testsite ground 3  VSB foundation
2 VSB 4  anchor/pin/bolt
NOTE VSBs have a variety of foundation configurations, e.g. a) and b), where others are injstalled directly on
the ground, e.g. ¢) and d).
Figure 1 — Examples of installations in and on a variety 6f foundation configurgtions — Section
view
3.3 vehlicle
3.31
test vehigle
commerciplly available vehicle and load bed (for N1, N2 and N3 vehicles), the vehicle having an unmodified
chassis anjd unmodified frontal structure; used in an impact test to evaluate the performance of a VSB
Note 1 to ¢ntry: Modifications that @re-'permissible include the addition of a load bed (in aqcordance with the
vehicle mahufacturer’s instructions) ahd methods to restrain movement of ballast.
3.3.2
A-pillar
structural member forming the forward corner of the driver compartment of a vehicle (M1, N1G and N1)
or day calj (N2 and-N3J of a vehicle
3.3.3
ballast

mass addedto the test vehicle to bring the test vehicle masswithin tolerance |

Note 1 to entry: Table 1 specifies the permissible quantities of secured and unsecured ballast.

3.3.4
crew cab
four door

3.3.5
day cab

compartment of N1G vehicle for driver and passengers

driver compartment of N1, N2 or N3 vehicle that does not include overnight facilities

©1S0 2013
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3.3.6

unladen mass

mass of test vehicle, excluding ballast but with manufacturer’s equipment, quantities of engine oil and
coolant, and minimum amount of fuel

Note 1 to entry: A minimum amount of fuel is required to ensure engine operation during the test which in turn
facilitates power steering and braking systems.

3.4 datum line

3.4.1

vehicle datum point

for car (M1) or 4x4 crew cab pick-up (N1G) vehicle [see Figure 2a) and Figure 2b)]:reference line passing
through the centfre of the A-pillars, at the lowest point of the windscreen; for NI, NZ or NJ3 day cab
vehicles [see Figure 2c) and Figure 2d)]:reference line intersecting the load bed and the headlpoard

|
©

b).4%4 crew cab pick-up (N1G)

1—

VECT

—A
=

c) Day cab vehicle (N1 d) Day cab vehicle (N2A, N3C, N3D and N3F)

—_

11—

e) Day cab vehicle (N2B and N3E)

Key
1  vehicle datum point

Figure 2 — Vehicle datum point — Side view

4 © IS0 2013 - All rights reserved
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3.4.2

VSB datum line

vertical line taken pre-impact, from the ground to the furthest protrusion of the front face of the VSB
structure designed to withstand the impact

Note 1 to entry: The VSB front face could be flat and perpendicular to the ground. In this case, the whole VSB front
face is in line with the VSB datum line. In the case of a blocker, it is the furthest protrusion of the VSB structure
designed to withstand the impact [see Figure 3c)].

Note 2 to entry: The front face of the VSB is not the same as the front face of the VSB foundation or any supporting
structure. In the case of a ditch, it is the point where the front face of the ditch meets the ground level.

Note 3 to entry: The VSB datum line is illustrated in Figure 3.

© IS0 2013 - All rights reserved 5
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\

LﬂT ]
3

c) Blocker

d) Gate barrier, rising/swing arm barrier

2
1=>
A
| N— |
u
3 3
e) Bund/berm f) Ditch

Key
1 direction of impact
2 VSB

3  VSBdatum line
4  ground level

NOTE1 WA 14-2 provides information on the different types of VSB available.

NOTE 2 For c), refer to Note 1 to 3.4.2

Figure 3 — VSB datum line — Isometric and side view

© ISO 2013 - All rights reserved
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3.5 impact

3.5.1
impact speed
speed of the freely moving test vehicle before reaching the initial contact point

3.5.2

impact angle

angle >0° and <90° in the horizontal plane between the VSB datum line and the vehicle approach path
into the VSB

Note 1 to entry: The impact angle is illustrated for clarity in Figure 4.

3.5.3
target imbact point
intersectipn between the longitudinal centre line of the test vehicle and the lateral‘position on the VSB
impact fage

Note 1 to eptry: The target impact point is illustrated for clarity in Figure 4 and isised to detprmine test vehicle
to VSB alighment for impact angles > 45°. For an impact test with a 90° impact angle, the targ¢t impact point and
the initial gontact point are the same.

3.54
initial contact point
point at which the test vehicle and the VSB impact face first€ouch during the impact tgst

Note 1 to eptry: The initial contact point is illustrated for clarity in Figure 4 and is used to detprmine test vehicle
to VSB alighment for impact angles < 45°.

© IS0 2013 - All rights reserved 7
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gt

gt

9
b) Impact angle = 45°
Key
1 centreline of:lhe test vehicle 6  VSB datum line (impact face)
2 testvehicle, pre-impact 7 VSB
3 vehicle approdch path 8 initial contact point
4  testvehicle at jmpact 9 targetimpact point
5 VSB foundatiop A)  For an impact test with a 90° impact angl¢, the
target impact point and initial contact point are the

same.

Figure 4 — Impact angle, target impact point and initial contact point — Aerial view

3.6 performance data

3.6.1

vehicle penetration distance

maximum perpendicular distance between the VSB datum line and either: a) where there is <90° yaw
and/or pitch of the test vehicle, the vehicle datum point; or b) where there is 290° yaw and/or pitch of
the test vehicle, the furthest part of the load bed (for N1, N2 and N3 vehicles) or furthest part of the
vehicle (M1 and N1G vehicles), achieved either dynamically (during impact) or statically (post-impact),
whichever is the greater

Note 1 to entry: Vehicle penetration distance is illustrated in Figure 5a) (aerial view) and Figure 6 (side views)
with < 90° yaw and/or pitch of the test vehicle.

8 © IS0 2013 - All rights reserved
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Note 2 to entry: Vehicle penetration distance is illustrated in Figure 5b) (aerial view) with = 90° yaw and/or pitch
of the test vehicle.
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a) Impact at 90° to the VSB datum line, with <90° yaw and/or pitch of the te¢st vehicle
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8
b) Impactat 90° to the VSB datum line, into a VSB with an angled impact face, with 290° yaw

and/or pitch of the test vehicle (i.e. test vehicle facing towards the VSB post-impact)

1  direction of impact
2 VSB foundation

3 VSB

4  VSBdatum line

test vehicle, post-impact
vehicle datum point
vehicle penetration distance

O© 0 39 O

VSB datum line to vehicle datum point (informative observation when
vehicle has = 90° yaw and/or pitch)

5 distance marks at ground level

NOTE See Note 2 to 6.2.5.
Figure 5 — Vehicle penetration distance — Aerial view

© IS0 2013 - All rights reserved 9


https://iecnorm.com/api/?name=20d02647e9a9c906bc5ff7c78ca03adc

IWA 14-1:2013(E)

Key

1 VSB (e.g. bolla
2 VSBdatum lin
3 vehicle datum

Figure

3.6.2

major debris
piece of VSB, veh
VSB impact

3.6.3
major debris dig
dimension measy

p— -~ p— L, <3
6
a) Pre-impact b) Post-impact
-d) 4 vehicle penetration distance

12

p 57, major debris
point 6  major debris distance

tance
redfrom and perpendicular to the VSB datum line, to the furthest edge of the

b — Vehicle penetrationdistance and major debris distance - Side view

cle or ballastywith a mass of 225 kg that becomes totally detached during the vehicle-

butermost

piece of major de

bris

Note 1 to entry: Major debris distance is illustrated for clarity in Figure 6.

3.6.4

major debris co-ordinates
position of major debris measured in the x- and y-axes from either the target impact point where the
impact angle is >45°, or from the initial contact point where the impact angle is <45°

Note 1 to entry: Major debris coordinates are illustrated for clarity in Figure 7.

10
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A |
|
1
2L | 50m
(5,0 :4,0)
3 }A,O m
\
o> e Lo x
12,0 m
L1 | som  [Bl60: 20
|
|
IA
|
CO e 60m
3

y
X
Key
A aerial piew 2 VSB foundation
B  side view -y is going into page (symbol +) 3 VSB
C endvipw - x is coming out of page (symbol ) 4 VSB datum line
1 direction of impact (three examples) 5,6 major debris and its coordinates

Figure 7 — Major debris coordinates system — Aerial, side and end vjiiews

3.7 migcellaneous

3.71
client
person(s) or organization commissioning the test house to undertake an impact test

Note 1 to entry:<I'he client could be the manufacturer, government agency, distributor, degigner, prospective
purchaser pr installer of the VSB to be tested.

3.7.2
test house
person(s) or organization carrying out the vehicle impact test

4 Performance requirement

When tested in accordance with the test method in Clause 6, the VSB shall:

a) resist/restrain/deflect the test vehicle from advancing beyond the VSB; and/or

b) immobilize the test vehicle by trapping it; and/or

c) immobilize the testvehicle by preventing it progressing using its own engine power after the impact.
NOTE1 Ifatestvehicle is immobilized, it is prevented from continuing on its course. This can be through the

VSB blocking its route [see b)] or through damage to the test vehicle preventing it from operating [see c)].

© IS0 2013 - All rights reserved 11
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NOTE 2

Clause 7).

5 VSB documentation

5.1 General

Test data recorded with respect to these requirements are used to form the performance rating (see

The following information and documentation shall be requested before the vehicle impact test:

This information sets the technical basis for the test activity.

VSB manufacturer details;

(where different to the VSB manufacturer);

VSB is a prototype or is in production;

name (type and model);

meters against which the VSB is to be tested, including:

Cle (see 6.1.1);

2) targetinjpact point and impact angle (see 6.3);

beed (see 6.6);

following optional assessments are to be included in the test:
hn intruder access;

[ injury;

the VSB is the front face (i.e. theface designed to resist impact) and how this

general arrapgement and detailed drawings, installation drawings and installation instr

iwings should state‘they are to be used for the installation of the VSB being tes
he VSB product hame (type and model) [see 5.1d)] and version number that is bein|

ivailable);
onfirming material specifications;

pecification:

is marked

ictions;

ted and be
b tested.

foundation type: none, generic, proprietary, integral;

reinforcement detail and bar bending schedule;

foundation or installation) (see 6.4.4);

operating manual/instructions;

for bollards, the bollard array and its foundation (e.g. single or multiple arrangement);

bollard installed.

for linear VSBs, the length of the VSB to be tested;

NOTE 1
a)
b) client details|
c¢) whether the
d) VSB product
e) the testpara
1) testvehi
3) impacts
f) whether the
1) pedestri
2) occupan
g) which face of
on the VSB;
h)
NOTE2 Dr
labelled with {
i) parts list (if 4
j) certificates ¢
k) foundation s
1)
2)
3)
)
m)
NOTE 3
with only one
n)
12

soil grade, compaction, moisture content and bearing capacity (where soil is part of the

This includes, for example, use of a foundation with a capacity of three bollards but to be tested

© ISO 2013 - All rights reserved
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NOTE 4  From experience, the length of a linear VSB chosen for impact testing should be considered as the
performance could depend on it.

o) whether the VSB is a passive or active VSB and whether it is to be tested as passive or active;
p) foran active VSB, the means by which it is to be operated for the test (e.g. powered or manual);

q) whether the VSB has been previously tested including a reference to the previous test (e.g. test
house, test reference number, test report number).

NOTES5 The test house may obtain other relevant information (e.g. information for disposal and/or
recycling of the VSB, details of toxic or dangerous materials in the VSB and safety issues).

All documents supplied to a test house shall be considered proprietary and shall be retained, handled
and storegby-thetestt e

5.2 Conformity between VSB and documentation

The VSB ghall conform to its accompanying documentation (see 5.1). Anyon-conforimance identified
at any stage of testing shall be logged and reported to the client. The resolution of the pon-conformance
shall be r¢corded through the provision of revised drawings prior to\completion of the test report or a
modified YSB prior to continuation of the test programme.

A set of mpdified drawings identified by an updated issue number'shall be provided tdgether with a list
of dated amendments.

6 Testmethod

NOTE Documented procedures for ensuring the\safety of observers during testing shpuld be developed
based on afsite specific risk assessment for the testSite and should be implemented.

6.1 Apparatus

6.1.1 Tgstvehicle, a productionmodel representative of the current vehicle fleet, haying characteris-
tics and dimensions within the vehicle specifications given in Table 1.

NOTE 1 |The test vehicle should be selected on the basis of the VSB’s application, including its geographical
applicatior], where known.

NOTE 2  |If using a ¥ehicle with a rigid box, consideration should be given to how ballast hovement could be
filmed dur|ng the itapact [see 6.1.8c)].

NOTE 3  |Graphical representations of typical vehicles corresponding to requirements are given in Figure 8.

The test vehicle shall be not more than 1U years old for vehicie types M1, N1G, NI, N2A, N2B, N3C and
N3D, and not more than 15 years for vehicle type N3E and N3F.

NOTE 4  For transparency of impartiality, the test house should always supply the test vehicle to ensure it
meets the requirements of this IWA.

The test vehicle shall meet the requirements for road worthiness for the following:
a) tyresand wheels;

b) suspension;

c) wheel alignment;

d) bodywork;

e) brakes;

© IS0 2013 - All rights reserved 13
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f) chassis; and
g) engine, where the means of delivering the test vehicle to the VSB is by vehicle self power.
NOTES5  The engine may need to be running to aid test preparation. Electronic sensors might also need to be

deactivated to avoid altering the test vehicle’s behaviour, for example, a safety braking system triggering due to
the absence of a driver.

Type Vehicle clas- Test Illustration
of test sification and |vehicle
vehicle |description mass
(kg)
Car M1 1500

4x4 crew |N1G 2500
cab pick-
up
Flatbed |N1 3500
(single ¢ab)
Daycab |N2A 7 200
vehicle |7 500 Kg
2-axle tigid

(flat bed, open
curtain|side or
rigid bgx)

N2B 7200
12 000|kg 2-axle
rigid
(flat bed, open
curtain|side or
rigid bdx)

N3C 7200
18 000 kg 2-axle
rigid

(flat bed, open

curtain side or
rigid box)

N3D 12 000 I— ______________________ B
15 000 kg 2-axle I
rigid | Q
(flat bed, open :
curtain side or L

]
rigid box) O =0 o @|__
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Type Vehicle clas- Test Illustration
of test sification and |vehicle
vehicle |description mass
(kg)
N3E 24000

29 500 kg 3-axle 2
rigid

N3F 30000

32 000 kg 4-axle \\
rigid

Figure 8 — Vehicle classifications used fer<vehicle impact testing

6.1.2 Wijinch cable or other equipment, capable of delivering the test vehicle to the|[VSB at the speci-
fied impadt speed. It shall be capable of propelliig the test vehicle in a stable manner and in a straight
line, to a pgoint where the vehicle is released aiid is able to travel freely until reaching thle initial contact
point.

NOTE Experience has shown this-ré€lease point should be determined in accordance with the longitudinal
position of|the winch attachment deVice to the test vehicle. This ensures the test vehicle is travelling freely for
speed meapurement purposes and impact.

6.1.3 Equipment for measuring speed, capable of measuring the freely moving vehicle’s impact
speed alomg the vehiclesapproach path (before the initial contact point) to an accuracy ¢f + 2 %.

NOTE1 |The maximum distance between the measurement being taken and initial conta¢t point is given in
6.7.3a).

NOTE 2 |Aainimum of two independent methods of speed recording should be used. Thg determination of
impact speee-is-aressential-parameter—Stitable-methods-eowtdineludeatiming-gatedetermination of winch
cable speed, the use of “pressure pads” activated by the passage of the test vehicle, the analysis of high-speed film
records or attaching a calibrated “fifth wheel” to the test vehicle.

6.1.4 Equipment for measuring impact angle, capable of measuring angles to an accuracy of + 1°.

NOTE Suitable equipment can include overhead high-speed cameras and appropriate ground reference lines
(see 6.2.5).

6.1.5 Equipment for measuring distance, capable of measuring to an accuracy of + 2 %.

6.1.6 Equipment for measuring mass (not including major debris), capable of measuring mass to
an accuracy of + 50 kg.

6.1.7 Equipment for measuring major debris, capable of measuring mass to an accuracy of * 1 kg.

© IS0 2013 - All rights reserved 15
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6.1.8 Video photographic equipment, capable of recording:

a) the behaviour of the VSB;
b) the test vehicle motion pre-impact from a minimum of 8 m before the initial contact point and post-
impact to a minimum of 25 m beyond the VSB datum line;
c) theballast (secured and unsecured) during impact so as their motion can be filmed; and
NOTE Where the test vehicle has a rigid box, one way of observing the ballast is to install an onboard
camera.
d) any movement and/or rotation of the foundation.
High-spe rer mesper-seeond and be capable
of producing noise-fre oor lighting canditions without
resorting |to the use of electronic gain or non-standard film processing to corféct the exposure. The
cameras shall be fitted with lenses of a flat field type in order to minimize any distorfion of the image;
these lenges shall be of a (photographic) quality capable of achieving the- optimum sensor, or film,
resolution of the camera.
NOTE1 |In order to minimize distortion, for the overhead photographyyailens with a focalllength of 9 mm or
longer usedl with 16 mm cine (or equivalent) should be used.
NOTE 2  |A higher recording frame rate, for example, 500 framés’per second, gives greater detail of the test

vehicle and

The minilnum number of cameras and layout shall be as\follows, as illustrated in Figu

A. ahigh

unob{

NOTE
point,
Chara

a hig
vehic

NOTE
tolera
detery]
6.3].

whers
mean

A

VSB impact, but could decrease the resolution and require higher light levels.

-speed static camera (see Figure 9, Camera’A), ground based, in-line with the
tructed view of the VSB impact face;

This camera is used to determine the height of the initial contact point an
dynamic vehicle penetration distance, the impact speed and the post-impact speed
Cteristics of the test vehicle impacting into the VSB can also be recorded.

-speed static camera (See Figure 9, Camera B), ground based, in-line wit
approach path;

This camera is used to determine if the target impact point/initial contact
hce and to show the characteristics of the test vehicle impacting into the VSB.

e the-impact angle is being measured by use of photographic equipment onl
5, an'overhead high-speed static camera(s) [see Figure 9, Camera C], located i

re9:

VSB and with an

1 /or target impact
of the test vehicle.

h and facing the

boint is within the
The impact angle

hines whether.the target impact point or initial contact pointis used to assess the inppact accuracy [see

y and by no other
n such away as to

cover

thetest vehicle motion from a minimum of 3 m before the inijtial contact poin

tand a minimum

of 5 m past the VSB datum line.

NOTE

NOTE

NOTE

If the only method to measure impact angle is an overhead camera(s), and weather conditions
mean it is dangerous to deploy and/or operate an overhead camera(s), the test should be delayed until it is
safe to proceed.

Ifitis not possible to view the specified area with one camera, then an additional overhead camera
is required.

Camera C may be used to record the impact angle, the static and dynamic vehicle penetration
distances, and the major debris distance/coordinates up to a minimum of 5 m past the VSB datum line.

1) Correctly exposed - ensuring that the brightness range of the area of interest is captured in its entirety. This is
achieved through understanding (and utilization) of the camera variables (i.e. aperture, shutter speed, frame rate,
sensor/film sensitivity).

©1S0 2013
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NOTE Overhead high-speed static cameras can be used to measure the impact angle. Other methods of
measuring the impact angle, such as global positioning satellite (GPS), may be used.

Where cameras are used for determining impact speed, a time reference shall be recorded by the camera.

NOTE3  For example, distance marks at ground level, timing light, timing drum or timing marks made within
the camera.

The recommended number of cameras (informative), in addition to the minimum camera layout
(cameras A, B and C), are illustrated in Figure 9:

NOTE4  To reduce the risk of no data capture due to camera failure and to provide a greater insight into the
test vehicle impacting the VSB, the use of additional cameras is recommended. Additional cameras can include the
following as illustrated in Figure 9 (alongside required cameras):

D. asecond overhead high-speed static camera (see Figure 9, Camera D) - the use of two oveshead high-
speed static fameras (see Figure 9) would involve a different layout to the use of a singlq overhead
camera and ghould capture a minimum of 8 m before the initial contact point and @ mininmjum of 5 m
beyond it.

E. areal time ppnning camera (see Figure 9, Camera E), sited at right angles to the vehicle approach
path. This cajmera is to record the test vehicle and the VSB interaction_ inreal time pre-, during and
post-impact.

F. ahigh speed|static camera (see Figure 9, Camera F), ground based, to record the interaction of the
test vehicle and the VSB. Location to be agreed by the test house/and the client.

NOTES5  Additiopal high-speed cameras can be used as backups,and/or to provide extra viewing pdints where
the VSB has speciffc components that need to be assessed (e.g. the'foundations, hinges). The test hoyse and the
client should agreq on the location of such cameras.

18 © IS0 2013 - All rights reserved
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SB and with an

acing the vehicle

m of 5 m past the

h Camera C covers
VSB datum line

tle approach path

raction of the test

X & 225m
28 m
23 m z5m
' - i
'
'
'
U D S S O ) 1 S DN )~
O OJ X
l
'
! — |
i
2
Dand C Conly & %
F
Camera Required or recom- Description
mended
A Required high-speed static camera, ground based, in-line with the
unobstructed view of the VSB impact face
B Required high-speed static camera, ground based, in-line with and f
approach path
C Required overhiead high-speed static camera that covers the test vehicle motion from
aminimum of 3 m before the VSB datum line and a minim
VSB datum line
D Recommended overhead high-speed static camera that in conjunction wit
the test vehicle motion from a minimum of 8 m before the
and minimum of 5 m past the VSB datum line
E Recommended real time panning camera, sited at right angles to the vehi
F Recommended high speed static camera, ground based, to record the inte
vehicle and the VSB
Key
1  testvehicle 4  VSBdatum line
2 VSB foundation X  distance between one and two test vehicle lengths
VSB
NOTE1 Cameras A, E and F are illustrated as being on particular sides of the VSB, but they can equally be
positioned on the opposite sides of the vehicle centre line, although cameras A and F should not be on the same
side.
NOTE 2 The distance X (from the initial contact point to camera E) depends on the test vehicle used. For

example, using an N2A test vehicle with a total vehicle length 7,61 m implies that X is between 7,61 m and 15,22 m.

Figure 9 — Layout for required and recommended cameras
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6.1.9 Pedestrian intruder test block, conforming to the dimensions given in Figure 10

NOTE1 Examples of VSBs that can be assessed using this method are fences, security shutters, gates and stiles
intended for controlling both vehicular and pedestrian access.

NOTE 2  This equipment is only required if pedestrian intruder access data are required.
/\ /

225

Dimensions in millimetres

400

o ————

400

300

NOTE The test block shape and size has been sourced from LPSJ175.

Figure 10 — Pedestrian intruder test block (normative, where pedestrian intruder agcess is
assessed)

6.2 Test s site

6.2.1 The test qite ground shall be flat with a gradient not exceeding 2,5 % in any plane. It shall be of
sufficient size to ¢nable the test vehicle to be accelerated to the required speed and controlled [so that
the vehicle appropch path to the VSB'is stable (negligible roll, pitch and yaw).

6.2.2 The test dite ground«ised for the test, the VSB and the foundation to the VSB shall haveja level
surface and shall pe clear'of standing water (e.g. puddles), ice and/or snow at the time of the tgst.

6.2.3 Measureq shall be taken in order to minimize dust or water spray generation from the fest site
ground and the test vehicle during the impact test so that photographic records are not obscured.

6.2.4 To enable the test vehicle exit characteristics to be evaluated, the test site ground shall extend
not less than 25 m beyond the rear face of the VSB and shall be firm and free of obstructions (e.g. equip-
ment, stored materials, redundant VSBs).

6.2.5 The test site ground shall be marked to indicate the VSB datum line and for the post-impact
determination of the vehicle penetration distance (static and dynamic), the major debris distance and
major debris coordinates.

NOTE1 Suitable means of marking the test site ground with a contrasting colour include painting lines and
using grids or target markers.

20 © IS0 2013 - All rights reserved
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Markings indicating nominal distances beyond the VSB datum line (e.g. 1 m, 2 m,

3 m, 4 m,5 m; see

Figure 5), can be used as a visual aid for setting up the overhead camera(s) and for assisting in the measurement
of the vehicle penetration distance (static and dynamic), the major debris distance (see Figure 6) and major debris
coordinates (see Figure 7).

6.3 Target impact point, initial contact point and impact angle

6.3.1 Targetimpact point

6.3.1.1 Where the impact angle is > 45°, the target impact point shall be achieved to an accuracy in

accordanc

NOTE 1

e with Table 2.

The target impactpointis defined asthe intersection between the longitudinal ce
o r r o

htre line of the test

vehicle and

NOTE 2
take into 3
(e.g. reinfo

6.3.1.2
report (se

NOTE

the prescribed lateral position on the VSB impact face (see 3.5.3).
In the case of bollards (passive or active) the impact angle and the tdnget inj

ccount design features of the bollard (e.g. symmetry and construction), and its
Fcement and bollard installation).

['he reason for choosing the target impact point location onsthe VSB shall be s
P 6.8.1).

For any VSB, consideration should be given by interested parties (e.g. end user,

suitably exiperienced specialist) to assessing how the location of the target impact point affed

when subje
reduceaV

6.3.2

Where th¢
of the veh

NOTE

angles (i.e.
VSB impac
pointis wi

f

q

T

cted to a vehicle impact test. Design features (e.g. hinges, joints, beams, proprietary
bB’s capability to resist the test vehicle’s progression.

Iniitial contact point

t impact angle is < 45°, the initial ceitact point (see 3.5.4) shall be used to as
cle impact and shall be achieved to an accuracy in accordance with Table 2.

Being within the initial contaet:point tolerance (see Table 2) is difficult to achieve

hin tolerance.

ible 2 — Target impact point/initial contact point accuracy for all impa

< 45°) due to a small angularchange moving the lateral position of the initial cont
face. Being within the impact angle tolerance (see 6.3.3) does not necessarily mean the initial contact

pact point should
foundation design

tated in the test

test house, client,
ts its performance
foundations) could

sess the accuracy

for shallow impact
act point along the

ct angles

VSB impact face A) width, w B Accuracy

mm

w <400

4 .00 1. o0
A\ 144 T JUU

1500w

A)

B)

NOTE 1: For example, a planter with an impact face width of 1 400 mm being hit by a test vehicle at an impact angle of 90°,
has a target impact point accuracy of + 150 mm.

NOTE 2: For example, a bollard with an impact face width of 200 mm being hit by a test vehicle at an impact angle of 30°, has
a initial contact point accuracy of + 100 mm.

The part of the VSB structure designed to withstand the impact.

Dimension facing the vehicle approach path, usually referred to as the width. For example, diameter of a bollard, width
of a blocker, length of a gate beam.

6.3.3

Impact angle

The impact angle shall be:

a) 90°to the VSB datum line; or

©1S0 2013
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b) the angle to the VSB datum line that on testing is most likely to cause failure in conforming to
Clause 4, where 90° does not represent this; or

c) where testing a VSB for use at a specific site, an angle between 5° and 85° to the VSB datum line at
5° increments (i.e. 5°, 10°, 15° ... 75°, 80° or 85°).

The impact angle shall be achieved within a tolerance of + 2°.

NOTE Testing at a shallow impact angle (e.g. < 45°) could decrease the accuracy of the initial contact point
(see Note to 6.3.2).

6.4 VSB preparation

6.4.1 General

6.4.1.1 Photogtaphs shall be taken to record the preparation and installation of the VSB-and|its foun-
dation.

6.4.1.2 The VSB shall be of contrasting colour to the test vehicle and the surroundings.

NOTE The VSB may need to be painted an appropriate colour to aid visibility'in the camera footage.

b

6.4.2 Installation

6.4.2.1 The VSB shall be installed in accordance with the detdiléd drawings and installation jnstruc-
tions provided injaccordance with 5.1. Any conformance diserepancies shall be addressed in a¢cordance
with 5.2.

NOTE1 Depending on the VSB, installation could invel¥e location of the VSB in a VSB foundation or|directly on
the test site groundl (see Figure 1).

NOTE 2  The VSB should be installed in the orieatation specified in the documentation [see 5.1g)].

NOTE 3 If a proprietary foundation is being designed for the VSB, advice should be sought from a suitably
qualified civil andjor structural engineer.

6.4.3 Rigid foundation

6.4.3.1 Where ¢oncrete isdsed to form the VSB foundation, samples (e.g. cubes) shall be tested for
strength in accor¢lance with either EN 12390-2 or ASTM C39 / C39M.

NOTE If the tetSite temperature is low (<10 °C), this may increase the curing time of concrete. CoTsideration
should be given to:

a) allowing more time for curing; or, failing that:
b) addinga chemical accelerant to the concrete mix; or

c) insulating/covering the concrete.

6.4.3.2 A sample shall be tested within + 24 h of the test day. The concrete strength of the sample
taken within # 24 h of the test day shall be recorded with the number of days since the concrete was
poured.

6.4.3.3 Where the test day is = 28 days from the concrete being poured, the 28 day strength shall be
declared as the minimum 28 day strength required for installation of the VSB.

22 © IS0 2013 - All rights reserved
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6.4.3.4 The frequency of testing the concrete strength of the sample shall be in accordance with Ta-

ble 3.

Table 3 — Concrete sample testing schedule

curing rate
a) If the tes
b) If the tes
c) Ifthe test]
d) If testing

NOTE 2 R
irrespectiv|

Time between Day sample is tested

concrete pour and

test day

Days Day 7 Day 14 Day 28 Test day

0-7 - - yes yes

8-14 yes - yes yes

15-27 yes yes yes yes

=28 yes yes yes -

NOTE 1 Spmples are tested at intervals after the installation date (i.e. after the concrete hasybeen ploured), to allow the

to be monitored and to determine the concrete strength. For example:

day is 5 days after the concrete is poured, samples are tested at 5 days (the test day) and 2
[ day is 11 days after the concrete is poured, samples are tested at 7 daysj3d days (the test d
dayis 17 days after the concreteis poured, samples are tested at 7 days;14 days, 17 days (the
> 28 days after the concrete is poured, samples are tested at 7 days, 14 days and 28 days.

ecording the concrete strength at 28 days is necessary to,give a consistent means to co
b of when the vehicle impact test was carried out.

B days.
ay) and 28 days.
estday) and 28 days.

mpare installations,

6.4.3.5
crete, the

NOTE

6.4.4 Non-rigid foundation

6.4.4.1

Where so
and recor

NOTE
materials f

6.4.4.2

Where multiple batches of concrete are requiréed for the installation, for each
concrete strength and the location of where“it was poured in the installation s

Samples should be taken from each cong€rete batch and tested in accordance with §

boil grade and bearing/capacity

l is used to form theVSB foundation, the soil grade and bearing capacity s
led.

Example soil-specifications can be found in ASTM F 2656, AASHTO’s Standar
pr aggregate-and soil-aggregate subbase, base, and surface courses, and BS EN 127

Conipaction and moisture content

batch of con-
hall be recorded.

4.3.1.

hall be measured

1l specification for
b7:2007, Annex A.

Where so

g - 1. _C +1 1ICR £ ] +1 — 1 S + :
IS USTU LU TUTTIT ULIC VO D TUUIIUAUIUILL, UIC COLIIPAdCLIOIT dIIU TTIOISTUT© COIILCIIL S5

and recorded not more than 72 h before the test.

NOTE

1all be measured

The soil compaction can be recorded by nuclear density testing or the California Bearing Ratio (CBR);
one method for calculating the CBR is the dynamic cone/drop weight penetrometer. The soil moisture content can
be measured using a moisture meter.

6.4.5 Markers

6.4.5.1 A marker shall be applied to the target impact point (for an impact angle > 45°) or initial con-
tact point (for an impact angle of < 45°) on the VSB so as to be visible by Camera B [see 6.1.8, B].

NOTE

©1S0 2013

This is to assist in measuring and verifying the target impact point or initial contact point [see 6.3].
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6.4.5.2 Ifthe VSB (e.g. a bollard) is intended to be part of an array but is being tested individually,
markers that remain stationary during the impact shall be put down either side of the VSB, along the
VSB datum line, giving a 1 200 mm gap between the VSB and marker.

NOTE These markers are to aid in the evaluation of the post-impact vehicle access [see 6.7.4.7] by indicating
the intended locations of other VSBs in the array.

6.5 Test vehicle preparation

6.5.1 General

The test vehicle shall be of contrasting colour to the VSB and the surroundings to aid visibility in the
camera footage.

NOTE Experig
appropriate colour
and N3 test vehicle

painted an
ked. N1, N2

nce has shown that when the contrast is poor, the test vehicle might need to‘be
to improve contrast. M1 and N1G test vehicle exteriors should be completely-pain
s should have the cab painted as a minimum.

6.5.2 Test vehlcle dimensions

The test vehicle 1) for the

dimensions (in m

imensions shall be verified against the test vehicle specification (see Table
m) and details in accordance with Annex A.

6.5.3 Vehicle condition

6.5.3.1 Thetyr

6.5.3.2 Thetes

cause dust on impact shall be removed prior to testing;

6.5.4 Secured

6.5.4.1 Allsec
be evenly distrib

6.5.4.2 For N1(
the load bed.

6.5.4.3 The sec
(for N1G, N1, N2

s shall be inflated to the tyre manufacturer’sirecommended pressures.

vehicle shall be as clean as is reasonably practicable and any deposits that n

ballast

ed ballast shall be located symmetrically about the centre-line of the test vel
ted.

k, N1, N2 and N3.fest vehicles, the secured ballast shall be braced against the

hind N3 test vehicles) and remains fixed up to the moment of impact.

ight

nicle and

‘ront of

ured ballast shall be fixed to the test vehicle such that it is rigidly held to the load bed

NOTE

Significant movement of the secured ballast could change the behaviour of the test vehicle and so

affect the results. Experience has shown that when testing at = 80 km/h (=50 mph), it is difficult to ensure the
secured ballast remains rigidly held to the vehicle/load bed. Best practice methods of securing the ballast during
impact include using chains, fixed frames and bolting down to the load bed.

6.5.4.4 The vehicle axle weight limits for the test vehicle shall not be exceeded when the test vehicle is
ballasted.

6.5.5 Unsecured ballast

All unsecured ballast in the N3E and N3F test vehicles shall be evenly distributed so as not to exceed
vehicle axle weight limits.
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6.5.6 Reference points

6.5.6.1 The vehicle datum point shall be marked with a reference point (e.g. quartered target marker).
For an N1, N2 or N3 test vehicle, additional reference points on the chassis shall be made towards the
rear of the test vehicle (if the chassis is visible) and their longitudinal distances from the vehicle datum
point recorded. These reference points shall be visible to Camera A (see 6.1.8, A).

NOTE A reference point on the chassis enables the vehicle datum point to be determined if the front of the
test vehicle/chassis is distorted due to the test vehicle impact with the VSB.

6.5.6.2 A reference point(s) (e.g. quartered target marker) shall be applied to the centre-line of the
test vehicle so as to be visible by the head-on camera and an overhead camera (see 6.1.8, B and C re-
spectively)

6.5.6.3 Areference point(s) (e.g. quartered target marker) shall be applied to thejtarget impact point
(for an impact angle > 45°) or initial contact point (for an impact angle of < 45°) on the [VSB so as to be
visible by [Camera B (see 6.1.8, B).

NOTE 1 |This is to assistin measuring and verifying the target impact pointysee 6.3).
NOTE 2 |Where the VSB is tested in an array (e.g. twin bollards), reference points should b¢ placed on the test

vehicle, cofresponding to the extremities of the gap between the VSBs((i-e. the inside edges of the bollards), so as
to be visible by Camera B (see 6.1.8, B).

6.5.7 O¢cupant injury

Where the determination of occupant severity indices are requested (optional), nfeasurement and
recordinglequipment (see Note to 6.7.1.3) shall béattached.

NOTE The acceleration severity index (ASI)'and theoretical head impact velocity (THIY) are examples of
occupant spverity indices.

6.6 Impact speed
The impagt speed shall be selected from Table 4.

NOTE To translate systems/operating in miles per hour (mph), the conversion factor between km/h and mph
is 1 km/h 3 0.621 mph.

Table 4 — Vehicle impact speed

Impact speed (km/h) A)
1623 3243 48*3 64%3 go*t act} 112%
Vehicle M1 yes yes yes yes yes B) yes B) yes B)
:ilglslsifica- N1G yes yes yes yes yes B) yes B) yes B)
N1 yes yes yes yes yes B) yes B) no
N2 yes yes yes yes yes B) no no
N3 yes yes yes yes yes B) no no

A)  The impact speed shall be stated in km/h in the test report.

B)  Experience has shown thatat > 80 km/h (=50 mph), it is difficult to ensure that the secured ballast remains rigidly held
to the vehicle/load bed (see 6.5.4.3).
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6.7 Test procedure

6.7.1 Pre-impact data

6.7.1.1 VSB foundation

For the VSB foundation, record:

a) date foundation was cast;

b) results of test samples in accordance with 6.4.3;

c) type of foundation (generic, proprietary, integral as defined in 3.2).
6.7.1.2 VSB

For the VSB, recofd:

a)

b)

f)

6.7.1.3 Test vehicle

For the test vehidle, tecord:

a)
b)

26

height of thelinitial contact point from ground level;

NOTE Typically the initial contact point is where the test vehicle front bumper first touches the VSB
impact face (sge 3.5.4).

the angle of the impact face with respect to the horizontal planédor bollards, gate postg and latch
points;

the angle of the impact face with respect to the VSB foundation for bollards, gate posts|and latch
points (normally 90°);

location witHin foundation and installation depth;

foranactive YSB,usingarealtimecamera,theopératingcycle (e.g.rising/lowering/sliding/gwinging),
state the funftionality [see 5.1n) and 5.10)}.@hd the means by which it is operated for thg test (e.g.
powered or rpanual).

photographs| including those at 90° and 45° to the impact face of the VSB.
NOTE1 Ph¢tographs should bekaken of all faces of the VSB (i.e. from north, south, east and wgst).

NOTE 2  Phe¢tographs should-be taken of specific design features of a VSB (e.g. hinges, pins, joints, welds)
to aid test datp analysis.

mass to a tolerance as specified in Table 1;

dimensions in accordance with Annex A to a tolerance as specified in Table 1 (where a tolerance is
specified);

NOTE Measurements of the test vehicle are recorded to aid test data analysis and comparability with
other tests.

for nominal test vehicle masses 1 500 kg (M1) and 2 500 kg (N1G) to a tolerance as specified in
Table 1, the location of the centre of gravity of the test vehicle in the test condition including added
ballast;

NOTE IS0 10392 specifies methods for determining the location of the centre of gravity of a road vehicle.
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6.7.1.4 Targetimpact point and angle
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for nominal test vehicle masses 3 500 kg (N1), 7 200 kg (N2A, N2B and N3C), 12 000 kg (N3D),
24 000 kg (N3E) and 30 000 kg (N3F) to a tolerance as specified in Table 1, the location of the centre
of gravity of the added ballast;

NOTE ISO 10392 specifies methods for determining the location of the centre of gravity of a road vehicle.

exterior photographs of the test vehicle, including those at 90° and 45° to the longitudinal vehicle
axis and VSB (and interior of the vehicle if required to aid an assessment of occupant injury);

photographs of the test vehicle positioned next to the VSB at the target impact point; including 90°
and 45° to the longitudinal vehicle axis and VSB.

NOTE Angular rate sensors can be used for determining the yaw, roll and pitch of the test vehicle (which
can aid analysis of test data). Accelerometers and angular rate sensors are required for determining occupant
severify indices (see EN 1517-1:2010 or AASHTO’s manual, MASH-1 for the method).

NOTE The impact angle dictates whether the target impact point or initial contact point is marked and used

for accurady purposes (see 6.3.1).

Record fof an impact angle > 45°:

a)
b)

‘)

Record fof an impact angle < 45°:

1y
2)
3)

6.7.1.5 (Cameras

Record:

a)

b)

the hgight of prescribed target impact point from ground level;
the dilstance of prescribed target impact point(s) fromthe centre point of the VSBjand

NOTE[l  For90° vehicle impacts, the planned distance between the target impact pointjand centre point of
the V9B should be 0 mm, e.g. for a single bollard test;

NOTE|2  For two adjacent VSBs, where the test Vehicle is directed towards the gap atjan impact angle of
90°, two planned initial contact points (one oweach VSB) should be measured with respecfto the centre point
of the gap between the VSBs.

the inppact angle.

the hgight of prescribed initial contact point from ground level;
the distance of prescribed initial contact point from the centre point of the VSB; and

the inppact anglé:

the camera specifications (e.g. real time/high speed and the recording frame rate, i.e. real time: 24
frames per second, high speed: 200 frames per second); and

the camera layout.

6.7.2 Impact

6.7.2.1 Propel the test vehicle (see 6.1.1) by winch or other suitable equipment (see 6.1.2) or by
engine power in a straight line and under stable conditions up to the point of release such that it travels
freely until reaching the initial contact point.

6.7.2.2 The test vehicle

a)

shall be travelling freely (see 6.1.2) when measuring its impact speed [see 6.7.33)];
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b)

NOTE

The impact speed recording equipment may be positioned up to 5 m from the initial contact point

[see 6.7.3a)], therefore the point at which the test vehicle commences travelling freely needs to be prior to the
impact speed measuring point.

shall not be restrained by external control of the steering or any other method (e.g. by engine power
or by braking) pre-impact, during or post-impact, while the test vehicle is within 25 m of the VSB
datum line (unless the test vehicle poses a safety or operational risk).

6.7.2.3 Atleast one camera (high-speed or real time) shall cover the test vehicle motion from a mini-
mum of 8 m before the initial contact point and post-impact to a minimum of 25 m beyond the VSB
datum line.

6.7.3

Impact data

Record the follow

a)

b)

d)

e)

impact speec
path no furth
impact angle
NOTE Me

target impac

ring impact data:

(km/h), using equipment for measuring speed (see 6.1.3) along the véhicle
er than 5 m before the initial contact point;

(degrees), using equipment for measuring angles (see 6.1.4);

thods of measuring the impact angle include overhead photography (see 6.1.8, C).

L point/initial contact point (depending on impact dngle, see 6.7.1.4), using ¢

for measurinjg distance (see 6.1.5):

1) height o

level;

approach

quipment

contact between the test vehicle (e.g. mid height of bumper) and VSB from ground

2)
contact
points o

pre-impact, ¢
the VSB datu
6.1.8);

if data acquig
severity indi

6.7.4 Post-imp

6.7.4.1 Photog

Take still photog

a)

b)
‘)
d)
e)
f)

NOTE 1

oint to the actual impact point/initial contact point (refer to 6.7.2), using
the test vehicle and VSB (see 6.5:6);

record t}e distance along the VSB impact face\from the prescribed target impact p9

uring and post-impact behaviour of the VSB and test vehicle motion up to 25
m line, as well as the distribution of major debris using photographic equip

ition equipment is-ised, the amount of occupant injury can be assessed using
Ces (see 6.5.7).

act data

raphy)

1 . . £
dpPIIS e Sty Ol

int/initial
reference

m beyond
ment (see

occupant

the test vehicle axes at 90° and 45° (at eye-level, e.g. typically 1,5 m to 1,9 m above test site ground

level);

the interior and exterior of the test vehicle;

VSB and foundation (at eye-level);

test vehicle (at eye-level);

major debris

VSB, test veh

west).

28

and other debris (at eye-level);

icle and major debris in the same frame (at eye-level).

Photographs should be taken of all faces of the VSB and the test vehicle (i.e. from north, south, east and
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NOTE 2  Photographs should be taken of specific design features of a VSB (e.g. hinges, pins, joints, welds) and
points of interest post-impact, such as fractures, breaks, buckles, to aid test data analysis.

NOTE 3  Each photograph should have a unique reference attached to it (e.g. test number) to aid the analysis of
test data.

6.7.4.2 Vehicle penetration distance
Record the vehicle penetration distance (static and dynamic).

NOTE1 For the majority of tests, the vehicle penetration distance is measured according to Figure 5a). In the
instance where there is > 90° yaw and/or pitch, measurements follow the example of Figure 5b).

NOTE 2  Vehicle penetration distance is also illustrated in Figure 11 alongside VSB foundation displacement.

6.7.4.3 Major debris

Record ag an observation, the major debris distance and major debris céerdinatds using distance
measurement equipment (see 6.1.5).

NOTE1 |Majordebriseitherside ofthe VSB datumlineisrecorded butdoestnotform partofthie VSB performance
rating classification code as specified in Clause 7.

NOTE 2 |Major debris distance and major debris coordinates are illustrated in Figure 6 and |[Figure 7.

6.7.4.4 DPamage and distortion
Record anfy damage and distortion to the:
a) VSB;
b) VSB fpundation;
c) testvghicle.

Record any irregularities in the gap between the VSB and its foundation with and|without the test
vehicle inplace (as necessary).

NOTE1 |Inthe event of the(VSB being displaced and the foundation remaining stationary, measurements of the
VSB displagement relative to its pre-impact position and the foundation should be recorded ag an observation.

NOTE 2 |Examples gfiddamage/distortion to record include detached components, foundatior] cracks and vehicle
bodywork|For bolldrds, gate posts and beams, an example of damage/distortion includes deformation of sections.

6.7.4.5 VSB foundation displacement distance and angle

Record the VSB foundation displacement distance and angle with and/or without the test vehicle in
place.

NOTE1 It might notbe possible to measure the VSB foundation displacement distance and angle with the test
vehicle in place.

NOTE 2  The VSB foundation displacement angle is the angle of inclination of the foundation to the test site
ground. The incline of the test site should be accounted for when recording the VSB foundation displacement angle,
i.e. using it as a pre-test reference point. The VSB foundation displacement distance and angle are illustrated in
Figure 11, Figure 12 and Figure 13.

NOTE 3  This post-test data may be recorded on a copy of the original engineering drawing to aid test analysis.
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d) Pre-impact b) Post-impact
Key
1  direction of infpact 7  VSB foundation
2 VSB foundatioph VSB
3 VSB 9 rear face of VSB foundation
4 VSBdatum linp 10 VSB foundation movement
5 rear face of VSB foundation 11 vehicle datum point
6  testvehicle 12 vehicle penetration distance
Figure 11 — VSB foundation displacement distance and vehicle penetration — Aerigl view
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2
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_______________ | A T ——
r — 6 —
b LS
a) Pre-impact b) Post-impact

Key
1  direction of impact 4  pre-impact position of:front face ¢f VSB foundation
2 VSB (dg. blocker) 5 post-impact position of front face|of VSB foundation
3  VSB foundation displacement angle (degrees) 6  VSB foundation-displacement distance
NOTE In the figure, for simplicity, the VSB foundation displacement distance is shown as|being the distance
between t stance is typically

measured from the rear face of the VSB, as the front face of the VSB*foundation might be obscuy

the testve

Figure

6.7.4.6

Where tes
6.4.3.4), r¢

6.7.4.7

Where po
VSB, meaj;

the maxinmpum herizontal distortion/displacement at 0,1 m intervals taken from finishe

0,6 m abo

l[e pre-impact and post-impact front face of the VSB feundation. In practice, this d

icle.

12 — VSB displacement distance andVSB foundation displacement an
bollards — Side view

Foundation strength

t samples of the foundation are taken on the day of test (24 h) and other s
ecord the results of test Samples obtained in accordance with 6.4.3.

Post-impact vehicle access

st-impact véhicle access data are required, record the size and type of any d
ured with<reference to a vertical plane from the base of the VSB in its pre

Ve finished ground level:

ed, for example, by

ple excluding

elected days (see

formation to the
-impact position,
d ground level to

a) with

1 b b ) - | . . . e dndn yu | dos dl
T LCS U VEIILIT TTIHIAIIITE TIT TS PUSTTLTS U IULALIULL, LITTIT

b) where the test vehicle can be removed by a self-powered means.

NOTE 1

NOTE 2

Post-impact vehicle access is illustrated in Figure 14.

A gap of > 1,2 m between the VSB components (e.g. an array of bollards or planters)

measured at 0,6 m

above finished ground height is deemed to be traversable by a second vehicle. The VSB should not deform as a
consequence of the impact in such a manner that a gap of > 1,2 m measured at 0,6 m above finished ground height

is created.

NOTE 3

©1S0 2013

If gap measurements are < 1,2 m between VSB components measured at 0,6 m above finished ground
level, or any gaps are < 1,2 m due to the presence of the test vehicle, then it may be classified as being part of the
VSB, in which case there may be no post-impact vehicle access.
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1>

(E)

N

PON

Key

1  direction of im
2 VSB (e.g.bolla
3 VSBangle, pre
4  pre-impact po

foundation

5 post-impactp
foundation

NOTE1 Item 6:
distance between

>

PN,

) Pre-impact

pact
d)
Ltest (degrees)

T

sition of front face of VSB

sition of front face,of VSB

O© 0 3 o

VSB foundation displacement distance
VSB displacement angle (degrees)
VSB foundation displacement angle (degre€s)

b) Post-impact

rotation of VSB with respect to VSB foundation

(degrees)

typically measured oncethe test vehicle has been removed.

NOTE 2 [tem 7:

In the figure,for simplicity, the VSB foundation displacement distance is shown ap being the
the pre-itmpact and post-impact front face of the VSB foundation. In practice, this [distance is

Thé.angle recorded is the greatest deflection from the vertical along the VSB impadt face. This

should be the sum of tite VSBfoundattonm dispracement angie (It 8)and the rotation of the VSBWITh respect to
the VSB foundation (item 9).

Figure 13 — For bollards, gate posts and beam housings: VSB foundation displacement distance
and bollard displacement angle — Side view
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Key
directi
pre-in
VSB pi
neighl

AW N R

6.7.4.8

Where ps
intrudert
in its post

6.7.4.9 |

Where th
damage tq
of the VSH

Record th
the vehicl

on of impact 5 VSBdatum line

pact gap (typically 1,2 m) 6  post-impactgap
e-impact location 7  VSB post<inipact position
ouring VSB

Figure 14 — Post-impact vehicle access

Pedestrian intruder access

destrian intruder access is being assessed, test whether the full length ¢
bst block (see 6.1.9) can be passed axially through any opening in the VSB wi
Himpact position.

Active VSB operation

e active VSB’s eperation with the test vehicle still in place is deemed to 7
the VSB, recordthe operating cycle (e.g. rising/lowering/sliding/swinging)
with the test'vehicle in place.

e operating cycle (e.g. rising/lowering/sliding/swinging) and functionality
e removed (as necessary).

f the pedestrian
h the test vehicle

jot cause further
and functionality

r of the VSB with

6.7.4.10 Test vehicle alignment

For a test with a prescribed impact angle of:

a) >45°record the distance along the VSB impact face from the prescribed (not actual) target impact
point to the actual impact point and determine whether it meets the accuracy specified in Table 2

(seea

Iso 6.3.1.1); or

b) <45°record the distance along the VSB impact face from the prescribed (not actual) initial contact

point to the actual initial contact point and determine whether it meets the accuracy specified in
Table 2 (see also 6.3.2).

NOTE

©1S0 2013

For information about the target impact point see 6.3.1 and for the initial contact p
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oint see 6.3.2.
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6.7.4.11 Occupant injury

Where occupant severity indices data are required to assess injury, evaluate the occupant severity
indices by analysing test data from the instrumentation present on the test vehicle (see 6.7.1.3).

6.7.5 Further impact tests

NOTE

i.e. it has not been structurally weakened through testing.

A VSB/test vehicle may be re-used for further testing if it is determined to be fit for further evaluation,

A long(er) linear VSB is an example of a test piece that might undergo further testing; to test, for example, end

fixings, changes in

A test vehicle is re

profile or other specific features of the VSB.

uired to meet the conditions of 6.1.1, so minor repairs may be undertaken in ord

its re-use.

All parties should

6.7.6 Disposal

NOTE VSBs a
regulations. Exam

6.8 Testrepo

6.8.1 General

rive their approval to the re-use of a VSB/test vehicle for further testing.

of the VSB and test vehicle

d test vehicles should be disposed of in accordance with local, ‘hational and in
le methods of disposal are crushing and shredding.

't

| be prepared for each vehicle impact test!

bport should not be released without having all the information required in Clause

stall include as a minimum:

f results in accordance with'6:8.2;

this part of IWA 14, i.e, IWA 14-1:2013;

name or trademark and address of the VSB manufacturer;

t (where different to the VSB manufacturer);

nddress(es) of the test house and their accreditation status, if relevant;

name including tvne and model:
Y 5O Y

documentation (see Clause 5);

A testreport sha
NOTE Atestr
The test report
a) asummary
b) reference to
c)
d) name of clier
e) date(s) of thq test(s);
f) name(s) and
g) VSB product
h) VSB product
i) testimpact criteria:
1y
2)
angle < 45°) (see 6.3);
3)
4) impact angle (see 6.3.3);
5) impactspeed (see 6.6);
j) testapparatus used (see 6.1);
34

r facilitate

ernational

test vehicle (country of origin, manufacturer, model, vehicle classification, test mass) (see 6.1.1);

location of target impact point where impact angle > 45° or initial contact point where impact

explanation of why the target impact point or initial contact point was chosen (see 6.3.1.2);
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k) VSB preparation data (see 6.4);

1) testvehicle preparation data (see 6.5);

m) testresults achieved, including:

1) pre-impact data (see 6.7.1);
2) impactdata (see 6.7.3);
3) post-impact data (see 6.7.4);
4) performance rating (see Clause 7).
6.8.2 Symmary of results
The test rgport shall include a summary of results as follows:
a) Genetal:
1) r¢ference to this part of IWA 14, i.e. IWA 14-1:2013;
2) nhme or trademark and address of the VSB manufacturer;
3) npme of client (where different to the VSB manufactufer);
4) dpte(s) of the test(s);
5) npme(s) and address(es) of the test house and'their accreditation status, if relpvant;
6) VBB product name (type and model);
b) Input:
1) VPBB foundation:
i)] none, generic, proprietdry or integral ;
ii) concrete (rigid) ox soil (non-rigid);
iij) for a rigid foundation, prescribed strength of concrete (to zero decimal places);
iy) for arigidifoundation, test day strength of concrete (to zero decimal placgs);
v] condition;
v|).<soil grade;
vii) soil compaction;
viii)soil moisture content;
ix) soil bearing capacity;
2) VSB use including array permutations;
3) testtype;
4) testvehicle:

i) vehicle classification;

ii) mass (kg), to zero decimal places;

© IS0 2013 - All rights reserved
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iii) supplied by (e.g. test house);
5) impactspeed (km/h), to one decimal place;
6) impactangle (°), to zero decimal places;
c) Results:
1) whether the test vehicle was immobilized;
2) whether the test vehicle was restrained or deflected;

3) vehicle penetration distance:

1) dynqmlr (m)’ toone decimal p]ar‘n;

ii) static (m), to one decimal place;
4) IWA 14-1:2013 performance rating;
5) testpargmeters recorded:
i) distance from target to actual impact point/initial contact point;
ii) impact angle;
iii) impact speed;
d) Observationg:
1) major depbris distance (m), to one decimal place;
2) major debris coordinates, to one decimal pla¢e;
3) gap/opening:
i) vehifle (>1,2 m) (if yes, state dimensions);

ii) pedgstrian intruder (gap > test block);

4) occupant injury (e.g. ASI{ ' THIV), to one decimal place (if recorded, state occupant severity
indices);

5) testvehifle kinetielenergy (k]) at impact, to one decimal place.

7 Performance rdting

Where the requirements of Clause 4 are met, the VSB shall be rated in accordance with the performance
rating classification code.

The performance rating classification code shall comprise the following information listed as a chain of
results (e.g. IWA 14-1:2013 Blocker V/2500[N1G]/48/90:7.6, as exemplified in Table 5):

a) reference to this part of IWA 14, i.e. IWA 14-1:2013;
b) VSB;
c) testtype;
NOTE This part of IWA 14 only covers one type of test, the vehicle impact test (V).
d) testvehicle mass;

e) vehicle classification;
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f) impact speed;
g) impactangle; and

h) vehicle penetration distance.

Table 5 — Example of performance rating

Performance rating = IWA 14-1:2013 Blocker V/2500[N1G]/48/90:7.6

Parameter Rating Explanation

VSB Blocker

Test type \ Vehicle impact test

Test vehicle mass 2500 2500 kg

Vehicle classification N1G 4x4 crew cab pick-up

Impact spged 48 48 km/h

Impact angle 90° 90° respectively to the impagf face of th¢ VSB

Vehicle pepetration distance 7.6 lthe test vehicle penetrated 7,6 m beyond the VSB datum
ine

8 Product information
The following product information for the tested VSB shall'be made available via publjcation:
NOTE For example, printed material or on the manufacturer’s website.
a) refergnce to this part of IWA 14, i.e. IWA 14:1:2013;

b) VSB product name (type and model);

c) the pgrformance rating in accordance with Clause 7.
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