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Annex 5,

amend to read

"Annex 5
MOBI LE DEFORMABLE BARRI ER CHARACTERI STI CS
CHARACTERI STI CS OF THE MOBI LE DEFORMABLE BARRI ER

The nobil e defornmable barrier includes both an inpactor and a
trolley.

The total mass shall be 950 + 20 kg.

The centre of gravity shall be situated in the |ongitudinal nedian
vertical plane within 10 nm 1000 + 30 nm behind the front axle and
500 + 30 nm above the ground.

The di stance between the front face of the inpactor and the centre
of gravity of the barrier shall be 2000 + 30 nm

The ground cl earance of the inpactor shall be 300 + 5 nm nmeasured in
static conditions fromthe | ower edge of the |ower front plate,
before the inpact.

The front and rear track width of the trolley shall be 1500 + 10 mm
The wheel base of the trolley shall be 3000 + 10 mm

CHARACTERI STI CS OF THE | MPACTOR

The i nmpactor consists of six single blocks of alum nium honeyconb,
whi ch have been processed in order to give a progressively
increasing |level of force with increasing deflection

(see paragraph 2.1.). Front and rear alum nium plates are attached
to the al um ni um honeyconb bl ocks.

Honeyconb bl ocks

CGeonetrical characteristics

The inpactor consists of 6 joined zones whose fornms and positioning
are shown in figures 1 and 2. The zones are defined as

500 £ 5 mmx 250 £+ 3 mmin figures 1 and 2. The 500 nm shoul d be
in the Wdirection and the 250 nmin the L direction of the

al um ni um honeycomb construction (see figure 3).

The inmpactor is divided into 2 rows. The |lower row shall be
250 £ 3 mm high, and 500 + 2 nm deep after pre-crush
(see paragraph 2.1.2.), and deeper than the upper row by 60 £ 2 mMm

The bl ocks nmust be centred on the six zones defined in figure 1 and
each bl ock (including inconplete cells) should cover conpletely the
area defined for each zone).

Pre-crush

The pre-crush shall be performed on the surface of the honeyconb to
which the front sheets are attached.
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Bl ocks 1, 2 and 3 should be crushed by 10 £+ 2 mm on the top surface
prior to testing to give a depth of 500 2 mm (figure 2).

Bl ocks 4, 5 and 6 should be crushed by 10 £+ 2 mm on the top surface
prior to testing to give a depth of 440 + 2 nm

Mat eri al characteristics

The cells dinmensions shall be 19 + 10 per cent for each bl ock
(see figure 4).

The cells nmust be nmade of 3003 al um nium for the upper row.
The cells nust be made of 5052 alum nium for the | ower row.

The al um ni um honeyconb bl ocks shoul d be processed such that the
force deflection-curve when statically crushed (according to the
procedure defined in paragraph 2.1.4.) is within the corridors
defined for each of the six blocks in appendix 1 to this annex.

Mor eover, the processed honeyconmb material used in the honeyconb

bl ocks to be used for constructing the barrier, should be cleaned in
order to renpve any residue that may have been produced during the
processi ng of the raw honeyconb nmateri al

The mass of the blocks in each batch shall not differ by nore
than [5] per cent of the nean block mass for that batch.

Static tests

A sanpl e taken from each batch of processed honeyconb core shall be
tested according to the static test procedure described in
par agraph 5.

The force-conpression for each block tested shall lie within the
force deflection corridors defined in appendix 1. Static force-
defl ection corridors are defined for each block of the barrier

Dynami c Test

The dynam c deformati on characteristics, when inpacted according to
the protocol described in paragraph 6.

Deviation fromthe Iimts of the force-deflection corridors
characterising the rigidity of the inpactor - as defined in
appendi x 2- may be all owed provided that:

the deviation occurs after the begi nning of the inpact and before
t he deformation of the inpactor is equal to 150 nm

the devi ation does not exceed 50 per cent of the nearest
i nstantaneous prescribed linmt of the corridor

each deflection corresponding to each devi ati on does not exceed
35 mm of deflection, and the sum of these deflections does not
exceed 70 mm (see appendix 2 to this annex);

the sum of energy derived fromdeviating outside the corridor does
not exceed 5 per cent of the gross energy for that bl ock.
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2.1.5.

4,

. 10.

.11,

.12,

. 13.

. 14.

. 15.

. 16.

Blocks 1 and 3 are identical. Their rigidity is such that their
force deflection curves fall between corridors of figure 2a.

Bl ocks 5 and 6 are identical. Their rigidity is such that their
force deflection curves fall between corridors of figure 2d.

The rigidity of block 2 is such that its force deflection curves
fall between corridors of figure 2b.

The rigidity of block 4 is such that its force deflection curves
fall between corridors of figure 2c.

The force-deflection of the inpactor as a whole shall fall between
corridors of figure 2e.

The force-deflection curves shall be verified by a test detailed in
annex 5 — paragraph 6., consisting of an inpact of the barrier
agai nst a dynanonetric wall at 35 £ 0.5 km'h

The di ssipated energy 1/ against blocks 1 and 3 during the test
shall be equal to 9.5 + 2kJ for these bl ocks.

The di ssi pated energy against blocks 5 and 6 during the test shal
be equal to 3.5 = 1kJ for these bl ocks.

The di ssi pated energy agai nst block 4 shall be equal to 4 + 1kJ.
The di ssi pated energy against block 2 shall be equal to 15 £ 2 kJ.

The di ssipated total energy during the inpact shall be equal to
45 £ 5 kJ].

The maxi mum i npactor deformation fromthe point of first contact,
calculated fromintegration of the accel eroneters according to
par agr aph 6.6.3, shall be equal to 330 £+ 20 nm

The final residual static inpactor deformation nmeasured after the
dynam c test at level B (figure 2) shall be equal to 310 £+ 20 mm

the val ues of energy absorption for only blocks 1&3 and 2 differ from

in the existing Regul ation 95]

Front Pl ates

Geonetrical characteristics

The dinmensions of the front plates are 1500 + 1 nmm wi de
and 250 + 1 nm high. The thickness is 0.5 * 0.06 nm

When assenbl ed the overall dinmensions of the inpactor (defined in
figure 2) shall be 1500 £+ 2.5 mm wi de and 500 = 2.5 nm hi gh.

The upper edge of the Iower front plate and the | ower edge of the
upper front plate should be aligned within 4 mm

Mat eri al characteristics

The front plates are manufactured from al um nium of series Al My 2
to Al My 3 with elongation 3 12 per cent, and a UTS 3 175 N mf?
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Back Pl ate

Geonetric characteristics

The geonetrical characteristics shall be according to figures 5
and 6.

Mat eri al characteristics

The back plate shall consist of a 3 mm al um nium sheet. The back
pl ate shall be manufactured from al um nium of series Al My 2 to

Al My 3 with a hardness between 50 and 65 HBS. This plate shall be
perforated with holes for ventilation: the location, the dianeter
and pitch are shown in figures 5 and 7.

Location of the Honeyconb Bl ocks

The honeyconb bl ocks shall be centred on the perforated zone of the
back plate (figure 5).

Bondi ng

For both the front and the back plates, a maxi mum of 0.5kg/n? shal
be applied evenly directly over the surface of the front plate,
giving a maxi mum filmthickness of 0.5 mm The adhesive to be used
t hroughout should be a two-part pol yurethane {such as C ba Geigy
XB5090/ 1 resin with XB5304 hardener} or equival ent.

For the back plate the m ni rum bondi ng strength shall be 0.6 Ma,
(87 psi) ], tested according to paragraph 2.4.3.

Bondi ng strength tests:

Fl atwi se tensile testing is used to neasure bond strength of
adhesi ves according to ASTM C297-61

(Note: GRSP may wi sh to consi der whether the text of the standard
needs to be included at this point in place of the reference).

The test piece should be 100 mm x 100 nm and 15 mm deep, bonded to
a sanple of the ventilated back plate material. The honeyconb used
shoul d be representative of that in the inpactor, i.e. chemcally
etched to an equi val ent degree as that near to the back plate in the
barrier but w thout pre-crushing.

Traceability:

| mpactors shall carry consecutive serial nunmbers which are stanped
etched or otherw se permanently attached, from which the batches for
t he individual blocks and the date of manufacture can be established

| npact or Attachnment

The fitting on the trolley nmust be according to figure 8. The
fitting will use six MB bolts, and nothing shall be |larger than the
di mensions of the barrier in front of the wheels of the trolley.
Appropriate spacers nust be used between the | ower back plate flange
and the trolley face to avoid bowi ng of the back plate when the
attachment bolts are tightened.
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VENTI LATI ON SYSTEM

The interface between the trolley and the ventilation system should
be solid, rigid and flat. The ventilation device is part of the
trolley and not of the inpactor as supplied by the manufacturer.
Geonetrical characteristics of the ventilation device shall be
according to figure 9.

Ventil ation device nounting procedure.
Mount the ventilation device to the front plate of the trolley;

Ensure that a 0.5 mmthick gauge cannot be inserted between the
ventilation device and the trolley face at any point. |If there is a
gap greater than 0.5 mm the ventilation frame will need to be

repl aced or adjusted to fit without a gap of > 0.5 mMn

Di smount the ventilation device fromthe front of the trolley;
Fix a 1.0 mmthick |layer of cork to the front face of the trolley;

Re-mount the ventilation device to the front of the trolley and
tighten to exclude air gaps.

CONFORM TY OF PRODUCTI ON

The manufacturer shall be responsible for the confornmty of
production procedures and for that purpose nmust in particular

Ensure the existence of effective procedures so that the quality of
the products can be inspected,

Have access to the testing equi pnment needed to inspect the
conformty of each product,

Ensure that the test results are recorded and that the documents
remain available for a time period of 10 years after the tests,

Denmonstrate that the sanples tested are a reliable neasure of the
performance of the batch (exanmples of sanpling nethods according to
bat ch production are given bel ow).

Anal yse results of tests in order to verify and ensure the stability
of the barrier characteristics, nmaking allowance for variations of
an industrial production, such as tenperature, raw naterials
quality, time of imrersion in chem cal, chem cal concentration
neutralisation etc, and the control of the processed material in
order to renove any residue fromthe processing,

Ensure that any set of sanples or test pieces giving evidence of
non-conformty gives rise to a further sanpling and test. All the
necessary steps nmust be taken to restore conformty of the
correspondi ng production.

The manufacturer's |level of certification nust be at |east |SO 9002
st andar d.
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M ni mum condi tions for the control of production: the holder of an
agreenent will ensure the control of conformty follow ng the
nmet hods hereunder descri bed.

Exanpl es of sanpling according to batch

If several exanples of one block type are constructed from one
original block of alum nium honeyconb and are all treated in the
sanme treatnent bath (parallel production), one of these exanples
coul d be chosen as the sanple, provided care is taken to ensure that
the treatnent is evenly applied to all blocks. |If not, it may be
necessary to select nore than one sanple.

If alimted nunber of simlar blocks (say three to twenty) are
treated in the same bath (serial production), then the first and

| ast block treated in a batch, all of which are constructed fromthe
sanme original block of alum nium honeyconb, should be taken as
representative sanples. |If the first sanple conplies with the

requi renents but the [ast does not, it may be necessary to take
further sanples fromearlier in the production until a sanple that
does conply is found. Only the bl ocks between these sanpl es should
be considered to be approved.

Once experience is gained with the consistency of production
control, it may be possible to conmbine both sanpling approaches, so
that nore than one groups of parallel production can be considered
to be a batch provided sanples fromthe first and | ast production

groups conply.
STATI C TESTS

One or nore sanples (according to the batch method) taken from each
bat ch of processed honeyconb core shall be tested , according to the
foll owi ng test procedure:

The sanpl e size of the al um ni um honeyconb for static tests shall be
the size of a normal block of the inpactor, that is to say

250 mMm x 500 mm x 440 mm for top row and 250 nm x 500 mm x 500 mm
for the bottom row

The sanpl es should be conpressed between two parallel |oading plates
which are at least [20] mmlarger that the block cross section

The conpression speed shall be 100 millinmetres per mnute, with a
tol erance of 5 per cent.

The data acquisition for static conpression shall be sanpled at a
m ni mum of 5 Hz.

The static test shall be continued until the block conpression is at
| east 300 nm for blocks 4 to 6 and 350 nm for blocks 1 to 3.

DYNAM C TESTS
For every [100] barrier faces produced, the manufacturer shall nake

one dynami c test against a dynanonetric wall supported by a fixed
rigid barrier, according to the nethod descri bed bel ow
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Install ation

Testing ground

The test area shall be large enough to acconmpdate the run-up-track
of the nobile deformable barrier, the rigid barrier and the
techni cal equi prent necessary for the test. The last part of the
track, for at least 5 netres before the rigid barrier, shall be
hori zontal, flat and snoot h.

Fi xed rigid barrier and dynanonetric wal

The rigid wall shall consist of a block of reinforced concrete not
Il ess than 3 netres wide and not less than 1.5 netres high. The
thi ckness of the rigid wall shall be such that it weighs at |east
70 tonnes.

The front face shall be vertical, perpendicular to the axis of the
run-up-tack and equi pped with six |oad cell plates, each capabl e of
measuring the total |oad on the appropriate block of the nobile
defornmabl e barrier inpactor at the nmonent of inpact. The |oad cel
i mpact plate area centres shall align with those of the six inpact
zones of the nmobile deformable barrier face. Their edges shal

cl ear adjacent areas by 20 mm such that, wthin the tol erance of

i mpact alignnment of the MDB, the inpact zones will not contact the
adj acent inmpact plate areas. Cell nmounting and plate surfaces shal
be in accordance with the requirenments set out in the annex to

| SO 6487/ 1987 standard.

Surface protection, conprising a plywood face (thickness: 12 1 nm,
is added to each load cell plate such that it shall not degrade the
transducer responses.

The rigid wall shall be either anchored in the ground or placed on
the ground with, if necessary, additional arresting devices to limt
its deflection. Arigid wall (to which the load cells are
attached) having different characteristics but giving results that
are at |east equally conclusive nay be used.

Propul si on of the Mbile Deformable Barrier

At the moment of inpact the nobile deformable barrier shall no

| onger be subject to the action of any additional steering or
propelling device. It shall reach the obstacle on a course

perpendi cular to the front surface of the dynamonmetric wall. [|npact
al i gnnent shall be accurate to within 10 mm

Measuring | nstrunments

Speed
The i nmpact speed shall be 35 + 0.5 kmh the instrunent used to
record the speed on inpact shall be accurate to within 0.1 percent.
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Loads

Measuring instruments shall neet the specifications set forth in
| SO 6487/ 1987

CFC for all blocks: 60 Hz

CAC for blocks 1 and 3: 200 kN
CAC for blocks 4,5 and 6: 100 kN
CAC for block 2: 200 kN

Accel eration

The acceleration in the longitudinal direction shall be neasured at
three separate positions on the trolley, one centrally and one at
each side, at places not subject to bending.

The central accel erometer shall be located within 500 mm of the

| ocation of the centre of gravity of the MDB and shall lie in a
vertical longitudinal plane which is within £+ 10 mm of the centre of
gravity of the NDB.

The side accel eroneters shall be at the same hei ght as each ot her
+10 mm and at the sanme distance fromthe front surface of
the MDB + 20 mm

The instrunentation shall conmply with | SO 6487/1987 with the
foll owi ng specifications:

CFC 1000 Hz (before integration)
CAC 50 g

General Specifications of Barrier

The individual characteristics of each barrier shall conply with
paragraph 1. and shall be recorded.

General Specifications of the |npactor

The suitability of an inpactor as regards the dynam c test

requi rements shall be confirned when the outputs fromthe six |oad
cell plates each produce signals conplying with the requirenents
indicated in this annex.

| mpactors shall carry consecutive serial nunbers which are stanped
etched or otherw se permanently attached, from which the batches for
t he individual blocks and the date of manufacture can be

est abl i shed.

Dat a Processi ng Procedure

Raw data: At time T =T, all offsets should be renpved fromthe
data. The nmethod by which offsets are renoved shall be recorded in
the test report.

Filtering
The raw data will be filtered prior to processing/calcul ations.
Accel eroneter data for integration will be filtered to CFC 180,

| SO 6487/ 1987.
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6.6.2.3.

. 2.

Accel eroneter data for inmpulse calculations will be filtered to
CFC 60, |SO 6487/1987.

Load cell data will be filtered to CFC 60, |SO 6487/1987.
Cal cul ati on of NMDB face deflection

Accel eroneter data fromall three acceleronmeters individually (after
filtering at CFC 180), will be integrated twice to obtain deflection
of the barrier defornmable el ement.

The initial conditions for deflection are:
velocity = inpact velocity (from speed neasuring device).
deflection = 0

The deflection at the left hand side, md-line and right hand side
of the nobile deformable barrier will be plotted with respect to
tinme.

The maxi mum defl ecti on cal cul ated from each of the three

accel eroneters should be within 10 mm If it is not the case, then
the outlier should be renoved and di fference between the defl ection
calculated fromthe remaining two accel erometers checked to ensure
that it is within 10 mm

If the deflections as nmeasured by the left hand side, right hand
side and md-line accel eroneters are within 10 nm then the nean
accel eration of the three acceleroneters should be used to cal cul ate
the deflection of the barrier face.

If the deflection fromonly two accel eroneters neets the 10 mm
requirenent, then the mean acceleration fromthese two

accel eronmeters should be used to calculate the deflection for the
barrier face.

If the deflections calculated fromall three acceleronmeters (left
hand side, right hand side and nmid-line) are NOT within the 10 nm
requi renent, then the raw data should be reviewed to determ ne the
causes of such large variation. |In this case the individual test
house wi Il determ ne which accel eroneter data should be used to
det erm ne nobile deformable barrier deflection or whether none of
the accel eroneter readi ngs can be used, in which case, the
certification test must be repeated. A full explanation should be
given in the test report.

The nean deflection-tine data will be conmbined with the | oadcel
wal |l force-time data to generate the force-deflection result for
each bl ock

Cal cul ati on of Energy

The absorbed energy for each block and for the whole MDB face shoul d
be calculated up to the point of peak deflection of the barrier.
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n_Q n Smean
0
Wher e: tois the tine of first contact
t;is the tine where the trolley cones to rest, i.e. where u =
0.

s is the deflection of the trolley deformabl e el enent
cal cul ated according to paragraph 6.6. 3.

6.6.5. Verification of Dynanmi c Force Data

6.6.5.1. Conpare the total inpulse, |, calculated fromthe integration of the
total force over the period of contact, with the nonmentum change
over that period (M)V).

6.6.5. 2. Conpare the total energy change to the change in kinetic energy of
the MDB, given by

where V, is the inpact velocity and Mthe whole nmass of the NDB

If the momentum change (M)V). is not equal to the total inpulse

(I') [£[5] per cent] or if the total energy absorbed (E En) is not equal to the
ki netic energy, EJ 5 per cent] then the test data nmust be exami ned to determ ne
the cause of this error.
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DESI GN COF | MPACTOR 2/
500+ 5 500+5 500+5
< >« >p< >
A A
Zonebs Zone4 Zone 6
500+ 25
Zonel Zone2 Zone 3
v v
< >
1500+ 2.5
Figure 1

A

60+2 250+3

<+
Vv
A
A 4

< >

500+ 2nmm

(including the front plate but not the back plate)

Figure 2

2/ Al dimensions are in mm The tol erances on the dinmensins of the bl ocks
allow for the difficulties of measuring cut alumnium honeyconb. The tolerance
on the overall dinension of the inmpactor is less than that for the individua

bl ocks since the honeycomb bl ocks can be adjusted, with overlap if necessary,
to maintain a nore closely defined inpact face di mension
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Impactor Top

f

Direction L

Direction W

<

Expansion direction of the Aluminium honeycomb

Figure 3 Al um ni um Honeyconb Orientation

19mm £1.9mm

Figure 4 Di mensi on of Al umi ni um Honeyconb Cell s
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DESI GN OF THE BACK PLATE

1500 + 1mm
< >

400000000

520 £ Imm

v

Figure 5

Front View

Ventilation
device Front plate of trolley
AN
Cork gasket Side View
<+“—> Spacer

Figure 6

Attachnent of backplate to ventillation device and trolley face plate
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A8mm==02
Figure 7 - Staggered pitch for the back plate ventilation holes
150 + Imm. 600 + Imm 600 + 1mm

e
I

0 0 U

28+ 1mm
I =17 mm.
f R 5mm.
Top and Bottom Back Pl ate Fl anges
Not e: The attachnment holes in the bottom flange may be opened to slots,

as shown bel ow, for ease of attachment provided sufficient grip can be
devel oped to avoi d detachment during the whole inmpact test.

150 + Imm 600 + Imm 600 + Imm o
Barrier side

: i Trolley side
Bot t om &
Figure 8
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The ventilation device is a structure made of a plate that
wide. Only the vertical

let air circulate horizontally.

VENTI LATI ON FRAME

is 5 mthick and 20 nm
pl ates are perforated with nine 8 mmholes in order to

1500+ 25 mm
< >
A O O 0 [@|
500 + 25mm Ol O 4 50 mm between
2 plates
v
/‘
// O] O
vD 7 a
< >4 »< re— P>
250 mm 250 20mm  250mm 250 mm v
Thickness: 20 mm
Plates (45* 45* 4 mm) to fix the

deviceon trolley by M8 screws.

Section
Lateral view of vertical struts

Front View

Si de Vi ew
Figure 9
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Annex 5, Appendices 1 and 2, anmend to read:

"Annex 5 - Appendix 1

FORCE- DEFLECTI ON CURVES FOR STATI C TESTS

Blocks 1 & 3 o
Fi gure 1a
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Figure 1b ®
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Bl ock 4
Figure 1c

Bl ocks 5 & 6
Figure 1d
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Annex 5 - Appendi x 2

FORCE- DEFLECTI ON CURVES FOR DYNAM C TESTS
Bl ocks 1 & 3

Figure 2a
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Bl ocks 5 & 6
Fi gure 2d
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Deflection (cm)
Bl ocks tota
Fi gure 2e
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[Note: Dynam c corridors are not changed fromthe existing ECE Regul ati on 95]




