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A. INTRODUCTION

The process detailed herein was originally apprdwedDOT'’s Traffic Control Product Evaluation Corrtteie
(TCPEC) in December, 1996. It was modified perNtegch, 1997 TCPEC meeting to divide the Approved
Products List (APL) per ADOT Maintenance (Procurat@nly) and Construction (C&S projects only) usEse
division of the APL was necessary to account forOADs variation of direct maintenance needs as oggds what
is necessary for construction projects. Refinementsis process are still under consideration degkelopment.

(NOTE: The two part list was later dropped becausédDOT C&S rejected the standard specification chang
which was submitted to them.)

This prequalification process represents a majangé for ADOT's approach to flexible
delineators/channelizers/markers. Prior practiakleen to utilize an ADOT conducted field
performance/laboratory testing specification. AD®Mew approach/specification is primary based elARSHTO
NTPEP data. However, many of the ADOT based labaydtsts have been retained and of course adsalfeed
field performance will always supersede all prietd/lab test requirements. Nevertheless, the pyimequirement
for ADOT’s consideration to use any surface or gbmount flexible delineator/channelizer/markethat it has to
have been tested per AASHTO NTPEP. Additionallg, tdsted product has to perform within certain ADOT
determined parameters based on this NTPEP’s redfmalalished test data (e.g. number of hits sunéaéidyable
percent lost, etc.).

The following reasons are why ADOT is utilizing NEP test data:

* An evaluation of published NTPEP test results faf#81 to 1997 has revealed that the results appeagvée a
fair and reasonable portrayal of the products aletglin the flexible delineator/channelizer/marnkerket and
the relative performance differences between tposducts. Additionally, the tests appear to beqgrenéd in a
consistently fair and objective manner that isdancadance to the set procedures. The TennesseetDepaof
Transportation, the NTPEP testing agency since 1884 done a very professional job of conductiegeh
tests.

e ADOT is a member of AASHTO’s NTPEP. Using these lEPRest results represents one of the advantages of
ADOT patrticipating in this program. The informatiand savings that ADOT obtains from the NTPEP
“cooped” (or pooled) test approach compared to vithabuld cost ADOT to conduct a similar testingpgram
is enormous. To not utilize this data would be ateaf valuable and limited resources.

» The NTPEP test is done on a yearly basis, if prtsdaee submitted for testing. Thus, the latestresilts on
the flexible delineator/channelizer/marker market@nly a year and a half away from consideratipADOT.
It takes NTPEP a little over a year to conduct, piten review, and publish test results. It woulddx¢éremely
difficult for ADOT to conduct a more timely testqgram. Also, the NTPEP test procedures have been
developed and are updated via a national commniliteds made up of governmental and industry
representatives. Thus, the results derived frorsethests represent a recognized consistency wittmah
approach.
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The development of ADOT'’s new flexible delineattwdanelizer/marker specification spurred the devealent of
this process and terminology presented hereinsdtlzas resulted in an entirely reorganized APLil#d products
listed represent what products have been deternip@dOT to meet the new specification. There are versions
of the new specification. One is for constructioajects and will be utilized by private contracttwsurnish and
install flexible DCMs. The other specification @ fa statewide purchasing contract for ADOT to pase flexible
DCMs directly for maintenance use. The new conssugroject specification (special provision cuntlg) is
available from ADOT Contacts and Specificationsnfest Joe Roman). The new statewide purchase cbntra
maintenance specifications will be available slydrttm ADOT Procurement. The new APL is availalyenf
ADOT's Arizona Transportation Research Center (AJR@w standard installation drawings for flexible
delineator/channelizer/markers should be issuedtora in early 1998.

B. TERMINOLOGY

The development of ADOT’s new approach to flexitddineator/channelizer/marker products has neegsditl
complete reevaluation of the current practice es¢hdevices. ADOT's past practices were very liniteterms of
the solutions and products that were offered fexifile delineator/channelizer/marker applicatiokimost all
ADOT Standard Specifications and Drawings are/vge@ed to the metal post version of these devices.
Additionally, even these specifications/drawingsevacking in terms of how effectively they addréf30T’s
needs. Therefore, a significant amount of effors wacessary to develop an approach that betteessttt ADOT
needs and conformed to the applicable regulatibmshis regard many new definitions/terms had talé&eeloped.
The following is a listing of those terms and thediition and justification which apply to them:

1. Flexible delineator/channelizer/marker (DCMYhe MUTCD has a number of very specific defonis on the
application of delineator, channelizer, and maderices. How each of these devices is used ifdefie
judgement and experience of the designer and fietdonnel based on the MUTCD and ADOT Standards.
Therefore, it has been judged inappropriate to asfythe term “flexible delineators” with regardsdDOT’s
use of these devices. The general category flexible delineator/channelizer/marker (DCMas been
developed to recognize the diversity of applicatitrese devices can be used for.

2. DCM device product classificationdt is helpful to divide flexible DCM devices (@roducts) into a number of
different categories (or divisions). Each of thdaésions is based primarily on how the deviceasttapplied.
Additionally, the divisions are intended to alloar fair competition based on product features dpgtear to
offer advantages in performance and/or application.

3. Surface and ground mount flexible DCM devic@&$e first division is between surface and grooralint
device applications. The surface mounts are innolde placed on paved surfaces via an adhesi/aran
typically applied as channelizers (as per the MUTd&Rnition). The ground mounts are typically apglito
roadway side slope areas and are primarily usel@laseators and markers. The ground mounts argesau
place either by driving a portion of the deviceoittte ground, or attaching them to an anchor wisictriven
into the ground.

All surface mounts will always consist of two bapieces, the base and the body. As already meuwtjdhe base is
typically designed to be glued to a paved surfabe. body in turn is mounted into the base and secwith some
sort of locking device and/or pin(s).

4. Ground mounted DCMs - single and two-piece devicesound mounted DCM devices are further divided
based on their product designs. There are two lhgsés of designs, single and two-piece produdts. Single
piece delineators consist of a single monolith @iebich is driven approximately 18 inches into gineund.
Typically, a single piece device is equipped withaachor barb which helps prevent the device frarking
its way out of the ground (via flexing in the wirafter it has been installed. A two-piece devicesists of a
body and an anchor piece. The anchor piece (plasstizetal) is driven in the ground and the abowagd
piece (body) is attached in some fashion to thé@ngprior to its installation or after).

The type to be used depends mostly on where thealsvapplied and/or what the soil conditions #réhe soil
has lots of fines and is fairly well compacted g&npiece devices with a soil anchor barb attaceaid
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perform well. If the soil is rocky, un-compacted,consists mostly of cinders or aggregate withingd, then a
two-piece device may do better. Additionally, thare those who claim that two-piece devices caindialled
successfully as quick or quicker than single peeéces. ADOT's field experience is limited to thégard.
Thus, it will take time for ADOT to accumulate egbuexperience to be able to determine the prosans of
the two different device types.

NOTE: ADOT maintenance has almost completely rejeged the notion of using flexible ground mount
delineators because of the difficulties they haveald with installing them and the perception they bed
over during heavy snow conditions and shoulder mabenance crews rip them out when they grade or
mow the side slopes. However, there are some 5atgear old installations on SR 87 north of Strawbey
which indicate otherwise. So, instead they have be using metal posts because they can be easily
pounded into the ground and they represent a hardemstallation. | believe the resulting negative sues
of using more metal posts vs. flexible has not bedully explored (e.g. metal posts are typically ogl good
for one hit, they present more of a hazard — per tfirst vehicle hit and when they bend over at anragle)
or balanced with regards to the potential risks thg present road users. FHWA does not regard a metal
post as much of a hazard since it is only in the gund 18 inches (see discussion in Roadside Guide,
NCHRP-250 and 350 reports on this). The assumptiais the post will come out of the ground when it is
hit by a vehicle, thus it is not regarded as a “figd object.” Field inspections have revealed thahts
assumption is not always correct, that the post agh bend over totally or at an angle. The resultingpent
metal post often represents a hazard that makesiconsistent with 250/350 assumptions.

5. Bi-directional and multi-directional DCM deviced-lexible DCM devices have many different crosst®nal
configurations. Which section is used is a veryppietary area which may often involve a patent. ADias no
preference as to the configuration of the crosicseexcept when there is an application reasonishiaased on
the needed viewing directions of the device. Thexleed viewing direction of the device is an espécial
important consideration on curving sections of meayl intersections, and hazard markers. To acdoutthis
needed “viewable directionality” the following pratt classes have been developed:

(a) Bi-directional - A bi-directional device typically has two sidgont and back) from which it can be viewed
from. The bi-directional device cross-section carobany shape (e.g. oval, round, flat, curvedaror
combination thereof). The bi-directional devices aormally used on tangent sections of roadwayghen
it is desirable to only delineate/mark a featureither one or two directions. A reflective eleméant
reflector tab) of prismatic sheeting is either &xbko one side or both sides.

(b) Multi-directional - A multi-directional device can be viewed fronmyatirection (360°) or multi-directional.
Multi-directional devices shall have a round crssstion or a tubular T —sections that have a wide
projection when viewed from all sides. Multi-dirietal devices are normally used for highly curved
sections of roadway and curb returns at intersestid reflective element (or reflector tab) of pnatic
sheeting is applied to the entire circumferencpasameter of a mutli-directional device.

A device that is classified as a multi-directiodalice can also be used as a bi-directional debigea bi-
directional device may not be classified as a nulilectional device. The configuration, size, antbc of the
reflective tabs depend on other application comatitens defined later in this document.

Reflector tabs/material ADOT’s research and field demonstrations hadécaied that the optimal reflector tabs for
DCM devices are long and relatively narrow, and enafihigh potential brightness prismatic retroretile

sheetings that are specifically designed as aekiim (ASTM D 4956 Type V) and/or vehicle conspigté@pe. The
sheeting material needs to have abrasion resighanacteristics (as indicated by Penn DOT fiel@aesh) such as a
hard acrylic clear film or equivalent. The sheetiigll also have self sealing edges or and edd¢ospeevent
moisture and/or dirt invasion. Examples of produiett appear to conform to these requirements ldre 3
Scotchlité] Diamond Grad@ Conspicuity Sheeting (Series 980), Stimsonitee3et600 Conspicuity Sheeting, and
Reflexite AR-1000 sheeting. Currently, only the IBeite sheeting has the needed flexibility whiclalgles it to be
used for both bi- and multi-directional deviceseTipical Simsonite (or Avery) and 3M prismatic stiegs are
limited to bi-directional devices only (flat or nthsflat) because the have a tendency to break bwid and try to

go flat again. However, it is believed that thelihood of this can be greatly reduced if the 3MABery material is
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wrapped around the body and overlapped by an insb.o This type of treatment acts like a belt beiethich locks
the sheeting around the body. More work is ne¢detttermine if this is a long term effective saat Both 3M
and Avery have been working on developing moreilflexversions of their prismatic sheetings.

Reflector tab sizes and positietn 1988, a study entitled “Optimization of P@slineator Placement from a
Visibility Point of View” was published in th&ransportation Research Recotd72. This study indicated that
delineators with long and narrow (18" x 1”) prisieatheeting reflector tabs spaced every 350 tofd@0at a lateral
offset of 10 to 14 feet at a mounting height ofidéhes provides the optimal roadway delineatiornj&tive
research conducted by Potters Industries (makgiast beads) in the 1980’s also had similar finslidd>OT’s own
field demonstrations of the longer and narroweeotbr tabs enable the delineator to reflect llggatk more
effectively, almost at any distance. Additionatlye longer pattern is believed to present a bettécation of the
edge of the roadway than the standard 4 inch lngH ‘ispots in space” delineator reflector tab applo(e.g. the
long and narrow reflector codes to the driver tha is the edge of the roadway, not something el$&e long and
narrow reflector assures that the reflector is ydna a good position to catch headlight light, eaéreal close
distances that may be important during nighttimst,dain or snow storms when visibility is limitadd vehicles are
(or should be) driving more slowly (or less fasf)Vork is continuing to develop the exact sizehaf teflector tabs,
however, generally all tabs will be longer. Dravértave been developed that show the various refléadds under
consideration

Reflector tab colors and pattera®©ver the years ADOT has developed the followinactice with regards to
pattern/color used for DCM devices:

(a) Single yellows are typically used to delineate the left edgera#-way roadways.
(b) Single whites are typically used to delineate the right edfypadways.

(c) Single greens are used as snow markers. The single greere@tosmark the start of a longitudinal
roadway feature such as the start of curb, gudrdradther item which could interfere with snovonl
operation.

(d) 360° single whites or yellowsare typically used to delineate the radius redat intersections. The
360° reflector tabs are also used on sharp curves.

(e)Single reds are used to delineate the edges of truck eseapes.

(f) Double whites are typically used on freeway exit and entraraeeps to delineate the tapers involved
with the ramps. Typical use is limited betweennianline taper point to the front or back of thempa
gore.

(g) Double yellows are typically used to mark/delineate dividedhwigy crossovers.

(h) Double greens are used as snow markers. The double greensadeon conjunction with the single
greens to mark the end of a longitudinal roadwayuiee such as the start of curb, guardrail, orrateen
which could interfere with snow plow operation.

(i) Triple vertical yellows are typically used to mark hazards such as aghand other fixed objects.
C. PREQUALIFICATION PROCESS

There are a number of other important requiremamtisfeatures that are necessary to define a feekiliM device.
However, often these requirements become difftcufiroperly and fairly define because of the wideety of
product designs and materials currently used bgéwen or eight manufacturers of flexible DCM desgicOften a
favorable and/or desirable feature is protected pgtent. Specifying this feature could make theziigation too
restrictive and/or favor one manufacturer. Addiéitiyy the manufacturers of DCM products often cl&iow durable
their product is, however it is next to impossitdeverify these claims without field testing. Labtory testing can
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give some indication of the validity of these clajrbut they do not necessarily correlate with ddtekal
performance. It has become a popular practicearuthited States to test a flexible DCM product base how it
performs in a “field crash test.” The problemsthie past with the test were how they were conduatedthe
repeatability and fairness of the test proceduras.tests were often dominated by one vendor’scgmbr that
would sometimes unnecessarily and/or unfairly skeswesults in their favor. Tests were also timesconing and
costly to run. These are some of the main reas@iddd to a national cooperative testing prograniléxible DCM
products.

The American Association of State Highway and Tpantation Officials (AASHTO) via either their Sowtn
AASHTO (SAASHTO) or now the National TransportatiBroduct Evaluation Program (NTPEP) have been
conducting a comprehensive testing program oflflexbCM devices since the late 1980’s. The curresting
agency is Tennessee Department of TransportatiDO{l) Materials and Testing Division. TDOT has beeing
the NTPEP version of this test since 1991.

The current NTPEP test procedure requires a flexifM manufacturer to submit then samples of theaduct.
Eight of the ten devices are subjected to a se@énwb season (winter/summer or summer/winterylerst (or
vehicle impact test). The other two samples aiécatly ultraviolet (UV) resistance weather tedte

The vehicle impact tests are conducted using @aypiassenger sedan (e.g. 1991 Dodge Dynasty)sdrples are
impacted up to five times (if they survive) duriegch season with either the bumper or the whetbledtfest vehicle.
Five impacts are performed on four samples by theder, and five impacts are performed on the reimgifour
samples by the bumper and wheel. Thus, there arggfoups of four sample impacts (or hits), two geason.
These groups can be summarized as follows:

Summer vehicle bumper hits (4 samples x 5 hitsspample = 20 total possible hits)
Summer vehicle wheel hits (4 samples x 5 hits perge = 20 total possible hits)
Winter vehicle bumper hits (4 samples x 5 hitsgsmple = 20 total possible hits)
Winter vehicle wheel hits (4 samples x 5 hits manple = 20 total possible hits)

PoOdE

Any one sample on the NTPEP test can be hit a ¢dtaD times, if it survives. This equates to eyghossible hits
for the entire test set.

TDOT makes written observations/measurements df esst sample after every impact. The test resulipeters
include: front/back deflection (or list), side dadtion (or list), visible signs of distress, faédsr and reflective
sheeting loss. Additionally, TDOT photographs thedf test samples after each impact. The restitteedNTPEP
testing are then published in a final report.

NTPEP does not interpret test results. The objecdMNTPEP is to test products and then presentdh®iled test
results. The interpretation of the data for prodapyiroval and/or specification development istiefthe user of that
data.

In preparing for this prequalification process, AD®as utilized test results from seven NTPEP @xit#2, 92/93,
93/94, 94/95, 95/96, 1996, and 96/97). All sevethete tests were conducted by TDOT. Using the NPTfEt
results ADOT has developed an experimental proeetiuinterpret and classify flexible DCM produatsoi three
expected field performance levels. The expectetbpaance levels are:

LEVEL I - The anticipated field performance of tegzroducts should be more than adequate.

LEVEL Il - the anticipated field performance of #egeproducts should be adequate.

LEVEL Il - The anticipated field performance ofethe products should be marginal. ADOT should nettiese
products.

These levels are based on the number of hits tiire set (8 total) of test samples was able to stéthd, the
maximum allowable averaged side deflection (o} bétany of four impact test groups, maximum allblea
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averaged front/back deflection (or list) of anytlod four impact test groups, maximum allowable aged percent
list of any of the four impact test groups, maximatowable overall averaged (all 8 samples) perskaeting loss,
the overall number of noted physical distress olzems, and a subjective overall photograph visatihg of the
final condition of all the remaining test samplégiathe twenty vehicle impacts. The visual rataygtem is
important in considering the meaning of the otleguirements.

To compile, derive, and evaluate all of the NTPER tesults, to determine what expected performiaves a
product falls under, does take some time. Theiofig is a step-by-step process on how this is tddree.

STEP ONE

Obtain the latest NTPEP final report on flexibldimeator test results. The last flexible delinea&st results to be
evaluated by ADOT was for the summer 1996/winte37.@6-97).

NOTE: ADOT ATRC conducted an evaluation of ImpactRecovery Systems (per PRIDE application 00060 in
May 2001 using this process and NTPEP results frolReport 151 98-99).

STEP TWO

A series of data compilation and evaluation tablege been developed. The first table to be filletli® entitled
Table A - Impact Test SummaAn impact test summary table is filled out fockaype tested, ground or surface
mount. Here the product is identified by manufaetumodel number an NTPEP sample number. Thengracip
of impact tests is summarized for the summer amdewtests by impact type (wheel (w) or bumper.(B))
information necessary to fill odtable Ais given on a series of impact test data tablesageed within the NTPEP
test report. The following is the process Table A

(a) Determine which products are surface mountgaund mounts per the detailed sample identificati
description. Also, try to determine from this infmation if the product is a bi- or multi-directiorCM. If
the device is a ground mount also determine # éither a single or two-piece device. Note thisrimation
on the NTPEP impact test data tables.

(b) Contact all of the manufacturers noted andiestjdetailed information, specifications, and daspn
the NTPEP tested products.

(c) Fill outTable Afor each of the tested products per the follovdegcription and example:

Table Ahas rows labeleW for wheel hits andB for bumper hits. There are five columns for eatthe hits
in that season’s test group. Record the numbersbisamples that survive each hit. If NTPEP hdsdado
record a “Deg List” and a “% List” this signifiekat the sample has failed. The number of surviving
samples (0 to 4) should then be recorded in theogpiate row. The final “Degree List”, “side”, “frd”,
and “% list” is averaged based on all the survivdagples within the test group (wheel impact anaer
impacts). The following is an example of hdable Ais to be filled out:
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Year: _7/17/96 Location: Davidsiondtinty, Tennessee
Season,__Summer @ 85°F Test Vehicle; 1991 Dodge Dynasty

1[ 2| 3| 4] 5| Ave. Side| Ave. Front| Ave. % List Comments
Flexstake 754 W | 4| 4| 4| 4| 4 3.25 2.75 3.05 no observed product
TTC-965-4 distress (0
B|4|4|4|4|4 3.25 1.75 1.90 no observed product
distress (0

Sample calculations for averaged values:

For the summer portion of the test, all four wheglact samples and bumper impact samples survived.
Therefore, the average list values are calculatad the NTPEP report tables from the five impact
columns as follows:

Wheel Impacts

Average side list= 2+3+4 +43.25
4

Average front list= 0 + (-3) + (-6) + (-2 2.75
4

Average % list= 0+ 3.3+ 6.7 +2:23.05
4

Bumper Impacts

Average side list= 4+3+3 +33.25
4

Average front list = (-1) + (-1) + (-2) + (-33 1.75
4

Average % list= 2.2+1.1+2.2+221.9
4

NOTE: All values are to be additive regardleshéyt are negative or positive. The object is to s the averaged entire list one
way or another; it does not matter in what direc{fiiont, back, or either side). If a sample faiéfore the fifth impact, then only the
surviving sample values are to be used. In addtbarequiring certain maximum values for list trennflexible DCM specification
also requires the device to survive a certain nurobhits. Thus, it is thought that these requirataeill work in concert to account
for any loss in sample size during the NTPEP fEst. average is only to be used on the number opssurviving.

SPECIAL NOTE: The averaged values need to be gidgeo their meaning and fairness. For exampées#t of samples survive
most (60 or more) or all of their impacts, and éveraged list values are unduly influenced (or vy the poor performance of
one sample, it may be advisable to fail that p@sfqming sample and recalculate the average barsélde other surviving samples.
The objective of this procedure is to prequalifyMd@roducts based on a field test that produces detraf how these products may
perform. Thus, the poor performance of one or tarmples on test does not necessarily mean the gradluperform poorly. This
procedure is not a “cookbook,” some judgment isr&tjjuired at times.

(d) The next item to be evaluated on the test &srip the type of retroreflective sheeting andaherage
sheeting loss per impact type and the entire aedrabeeting loss is to be calculated Tele B - Sheeting
Loss/Damage Summaryhe shape of the sample and the direction thelsawas placed with regards to
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the shape is also to be summarized in this tallle.rffanufacturer of the tested sample may need to be
contacted regarding the shape.

The sheeting loss/damage summary is an imporsgech of a DCM device to investigate. The main
advantage of a flexible DCM is its ability to beustk repeatedly and still function. However, theide is
of no use if the reflector tab made of reflectiheeating does not survive the vehicle strikes. Tthes,
samples tested need to show that they will be tabletain a reasonable amount of its reflectorstadeting
which enables it to function at night.

Fill out Table Busing the sample identification description foumthe NTPEP report to find the type of
sheeting on the samples.

(f) The next item to be evaluated is the visuglegyance of the test samples after each of thedesof
vehicle impacts. This is done by reviewing the plagoaphs of each impact)(in the back of the NTPEP
final report and applyingable C - Visual Evaluation of Crash Test Resdltee visual evaluation helps to
illustrate the results derived fromable A

The visual evaluation is subjective. Six judgenienels have been established to evaluate the NTPEP
photographs. These levels are based on the oeeethge appearance of the test samples. Thuspdine p
performance of one or two samples should not wigheavily. All of the photographs are to be resad,
however the rating given should be heavily weightethe last photograph after the tenth impacbsatl
eight samples.

The following is the criteria to be used to judge photographs:

Level 1- Excellent; all of the test samples are straagitt true and are still serviceable (e.g. will fumctas
intended).

Level 2- Good; at least seven of the test samples appédu fairly straight and true and are still
serviceable (e.g. will function as intended). Tlttweo sample is either missing or is hardly sentea

Level 3- OK, at least five to six of the test sampleseso be fairly straight and true and are still
serviceable (e.g. will function as intended). Tlieeo two or three samples are either missing ohardly
serviceable or better.

Level 4- Fair, at least half of the remaining test samplepear to be fairly serviceable or better. The
samples from the other half are either missingrethardly serviceable or better.

Level 5- Poor, at least two of the remaining test samajgsear to be fairly serviceable or better. Thewoth
six of the samples are either missing or are ha@tyiceable or better.

Level 6- Bad, all of the remaining test samples are eitfigsing or appear to be hardly serviceable.

NOTE: Serviceablaneans that the sample is standing fairly straégiat all the pieces of the body are still in pld€zirly serviceable
means the sample is standing up (45° angle oragjemtd the body is pretty much in one piddardly serviceableneans that the
body is really bent over and there are pieces missi

SPECIAL NOTE: It is important to review each phgraph in sequence. This gives clues of how the Esngve performing and
what or how they are failing. Does the device pull of the ground, if it is a ground mount? Doesltlase pull off the surface, if it is
a surface mount? If these tow failure conditionglgpthis does not necessarily signify a problerthwihe sample, it may be an
abnormality in the installation of the sample hése two failure conditions do occur it is alloveatt make exceptions to the
evaluation criteria, especially if the device appea be performing well other than this pull oumpall off problem. However, if a
piece of the anchor or lower portion of the sanplgtill there, or the base is still there, theis gignifies a failure in the sample and
all the stated criteria applies.
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A checkmark is to be placed in the rating levat thest describes the overall appearance. The cotbor
can be used to clarify the rating given. The samagle Ccan be used for both ground and surface mount

samples.

Again, as already stated, the evaluator can atdeerallowances in the criteria based on how thepkendo
as the crash test progresses as recorded by thERpRotographs. If all the samples are performetteb
than fair up to the seventh, eighth or ninth impattten allowances can be made to the statediariter
allowances are made, a brief statement should ke mahe comment box as to why.

(g) The next step in this procedure is to sumnedttie results derived frofirables A, B, and Oable D -
Flexible DCM Evaluation Summary to be used for this purpose. This table sunmaari

(1) The total number of hits the samples survii@ipossible)krom Table A.
(2) The maximum averaged side listgm Table A.

(3) The maximum averaged front/back listdm Table A.

(4) The maximum averaged percent ligtom Table A

(5) The overall averaged sheeting |dao(n Table B.

(6) The total number of observed areas of sauligteess From Table A.

(7) Visual rating from Table Q.

(h) The next step is to compare the resulfadfle Dto Table E - Expected Performance Ranking (ERR)
determine if the evaluated samples conform to dnlyeoexpected performance levels. ThereTaible E
for each type of DCM device, ground or surface mipand for Levels | and 1.

The specifications for the various EPR levelsaméollows:

Ave. [Total No.
Ave. Max. | of Noted
No. of Ave. |Ave. Max.| Max. | Overall | Signs of
EPR Hits Max |Front/BacK PerceniSheeting Distress
No. Level| Survived|Side Lisf  List List Loss Visual Rating
1 |Surface Mount | 60* 55 55 6.5 149 4 or lgss €Gopbbette
2 |Surface Mount 1] 60 8.5 125 14.0 25% 5 or lesair 6r better
3 |Ground Mount | 80 4.75 55 4.0 3.5%| 3orless OK or better
Two-Piece
4 |Ground Mount | 80 7.0 7.0 7.0 8% 2 or legs Good or better
Single Piece
5 |Ground Mount Il 80 7.0 6.5 10.0 13% 4 or legs Fair or better
Two-Piece
6 |Ground Mount Il 65 7.0 8.0 8.0 25% 7 or legs Fair or better
Single Piece
NOTES: * - 60 hits without any body or base failure
Max - means maximum allowable vdhrethat test value
+ - the maximum allowable sheelwss can be waived for Level Il if the performamé¢he sample or the remaining
requirements
are met




