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R | e Com nents into a mixin chamber.
| BRI EER . THe work: shall conetst of furmshmg and ‘pla.cmg plowable raleed L po 9‘ -

2 The replacement of damaged or rmssmg RPM's W‘ithln ex.tstmg marker

3. The replacement of damaged or missing : prxsmatic retro—reﬂectors on

- the other  component is a prismatic retro-reflector.

+  pavement markerS“*(-hereafter referred ta a8 RPMs) in accordance
< : fwith the lines, symbols, “and. dimensions shown on the. plans_or as "
.- described : herein- .on lughway sections where the RPM's have never

. been ins'tal‘led tﬂdate. ) e ‘ " ’

g . sample . representattve of na more than I, 250 gallons.
., sample shall be thoroughly mixed and shall serve to represent the material
<. o be tested.
" sample_ of each Component Part irom the initial batch of epoxy adhesive to
"'be used on the pro;ect and froxn any subsequent batches when reqmred .

by the Englneer. ‘ SR |

installations in accordance with the.lines, symbols and. dimensions:
shown on-the.plans or as described herem Tlus vmrk mcludes
*furmshmg replacement RPM's. o S AR

highway sections with existing marker instillations where casting
. remains intact in accordance with the lines, ‘'symbols and dimensions
- shown on the plans or as described herein This- work mcludes

_Parts A and B.
"gallons ar fraction thereof;of materxai
. shall be combiried in proportaon to.thexr size in.order to form.a: composite -

PAVEMENT PREPARATION

-
S

_For sampling purposes & batch shall consi‘st of & smgle charge oi a!l

LR

A certtf eda formulatxon mli be reqmred ““f"or each batch of Component

Certified :'I'eSt ‘Data wﬂf be’ requlred for each 1,000 -
Batches of less than 1,000 ga‘llons

This composite .

The Contractor shall also furnish the Engineer a.] pint
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furmshmg repiacement pmsmaqc retro-reﬂectors. o I

- The. Contractor shall furnish all matertal ser\nces l‘abor and eqmpment
‘hecessary for the required pavement preparatton and pavement marker
placement for each item descnbed herem

MATERIAI.S

One component is a castmg‘ .
Both- components of .
the: RPM used for this: project shall be Stimscnite Model 96 as manu<s
factured by. the Amerace Corporation, Niles; . Illinois, or an. approved )
functional equivalent. The RPM casting is an iron oastmg, shaw plowable "
‘in two opposing directions, designed to be. eqmpped with: a-replaceable’ .
- prismatic retro-reflector.. Prismatic retro-reflectors’.shall retro—reﬂect in .
one dlrecnon only (one way) or in two opposmg du'ectlons (two-way) ‘

The RPM shfall’ consist of two components.

The adheswe used to bond the RPM to the pavement shall be a two-
". componént standard set epoxy available from Poly-Carb Inc. or. General .
Adhesives ‘and Chemical Company or an. approved funcnonal eqmvalent‘

, made wtth the follomng formulation.

Comsonmsn parts by e

' 100.00

Epaxy. Resin  (Epon 828 or equal)
Titanium Dioxide : . 7.68 .
tl3 Talc U~ 36.64

Component B ' Parts by ﬁeight

| TESTING AND ceanrtcarrorc | BV

B

N -Ammoethyl piperazine (I efferson 25 10 '
_ .ar equal)
' N‘onyl Phenol : 50 03 |
Talc (I-"iberme C-4OO Sierra ar. equal} 69. 28 : E—— '-\ ’
Molaceo Black | o 23 : | T oo

'I'he adhes:ve used by the Contractor to bond the prxsmattc retro-reﬂeetor
‘to castings “shall be MACCO, LN-602 (Liquid Nails), a waterproof *-

synthetic rubber and resin based adhesive, manufactured by SCM .
''Glidden-Durkee, Dtvis;on of .SCM Corporation, Macca Adhesxves Group,

o Wtckhffe Ohxo 44092 or an approved functzonal equlvalent. ;o

-

'RPMs and: prlsmanc retro-reﬂectors shall be furmshed and placed by the '
‘Contractor. The Contractor shall furnish to the Engineer, certified Test
‘Data of the materiai's physical ‘characteristics and - Certification that the:
" materigls were' manufactured and assembled in. accordance with applicable .
“State specifications. The results of all factory quality control’ htspecnon“;‘-'-.
“of the prismatic retro-reﬂector 10 castmg bond shall be mcluded m the

physxcal characterxsncs data. * ‘-_ B s S T

L m—

“The epoxy adheswe shall be furmshed by the Cnntractor 'I’he
‘Contractor shall’ furnish to the Engineer a Certificate “ of AnaIysxs
‘containing: the Certified' Formulation and Cert.lfred Test Data to be

obtamed in the follovnng manner:

' The Cernﬁed Formulatlon shall be,. for- each of“ the Compenent Parts
the actual percent by weight, the name of the producer .and. brand
~name ‘of the material, and the producer’s code number.. A certified
'fomulanon will he requxred annuallu for each Component Part A and B
B. Certified Test Data for the properties of the Component Parts, . .. -
Components A (Epoxy) and B. (Hardener), and.the Cured: System -
shall be obtained in accordance with -the. Methods of Test of
AASHTO M237-73. The -respective pmpertzes of the Component
Parts to- be tested are noted in Sections:2.3.1 t0.2.3.3 and 2.3.5: to
-2.3.7. The properties of both Components A and ‘B to: ‘be:tested are
noted in: Secticn 3.1. The properties of .the: Gured System to be
tested are listed in Table 7. Certified Test. beta,{or the ‘Companent
Parts may be obtained by the respective manufacturers.. Certified
“Pest Data for Components A and B and the’ ‘Cured Systey be 7
‘obtained._ by either the Epoxy Adhesive producer or an. mdependent, £t

‘test laboratory
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JRPMs shall not be placed on acﬁve mgnal detector loops and detector
g lead-m cabies. S ST

E.‘»-RPMS shall not ‘be placed dtrectly ‘over pavement markmgs except where ‘

" ‘not excced 10% of the typical . RPM spacmg

‘When replacmg RPM's atf a loca‘txon thhm an extsnng pattern of RPM's a
“‘new. location shall ‘be cut into the pavement one foot away from the

| The paveme%
- less than S0°F
* No RPMs~ shall be installed if the pavement surface is not dry

The, Contractor shall keep traffic off newly instaued .or repiaced RPMs for |
~“the minimum penod specified in the following table. )

' '?Durmg

castmg is to be bonded ‘to the saUsfactlon of the Engmeer such that at |

‘'the time of RPM. mstallatxon the pavement shall be free of dirt, dust, oil,

' grease, moisture,
“material. which would' interfere ‘with proper bonding of the RPM- 1o the

) pavement.

curing’ “¢ompound, loose or unsound layers or -any other

Sand blastmg shall be used when dtrected by the Engmeer.

e R

INSTALLATION AND REPLACEMENT OF RPMS

"--"":At th.e time of mstallation or: replacement the RPM casting shall be free ofj,‘".
ﬁdlrt dust, oil, grease, rust; moisture-or any foreign matter which will

. impair. adhesion to the pavement.
responsibility to ‘tiéan eech contammated casting by sand blastmg or

" other: acceptable procedure to remove ail ‘such foreign matter prior -to

', installation.

, .\:;?_bthe Contractor shall. dccurately and adequately lay out, by reference

:pomts, the locauon of all RPMs to assure thetr proper placement. SRR

It shall be_ the Contractor's

Before" begmnmg RPM casting installation or replacement,

RPMs shall not bé placed on pavement surfaces that show visible ev;uienceii
of crackmg . checking, spalbng, or failure of underlying base matertal-._ -

" If ah RPM falls mthm ‘a distance equal to. ten percent of typzca.l
. Iongltudmal spacing of a’ bridge enddam, the marker shall be relocated

’ onto the approach slab

ok
5“_‘;

.-the markings deviate visibly from their correct ahgnment and then only'
mth the approval of the Engmeer- o R :

Jtt.t s

Iﬁ -during the pre-mstallanon layout operanon it is' detenmned that a .
RPM would be:placed at a’ point - w1t.h one of the aforementioned conditions

*or at a: pavement eonstruction joint or within an interseetion of a driveway
-. " or public: street-as. the result ‘of typical marker spacing,. the affected
‘marker shall“be relocated Iongxtudmally a sufficient distance to a point : .

“The distance the RPM may be relocated-shall.
Where it would be necessary
to relocate the- marker a’ distance greater-than 10% ‘of the typical marker L
spacmg, the affected RPM shaﬂ hot be mstalled o LT

approved by: ‘the: i:ngtneer.

damaged or-missing casting. The. old locatlons of the damaged or mlssmg- -
casttngs are not smtable for new castmgs. :

surface temperature at the ttme of apphcatxon shall be gotf
. The ambient .air temperature shail be not less than 50

e e— -

Id

: Ambl_ent Air o - Minimum Period’ (Mmutes)
- Temperature-'F - Protected from Traffic
‘100 1S
80 . ) ' oo " 20
80 ' . 25
70 ! o . 30
< 60 - . ' o 35

50 ‘(no apphcatxon below 50 F)

.sl.ghtly‘ nger drymg time than zndxcated above. _

-Hm-b-~

. .“ L-.. ,
* RPMs. sHall be installed by meémng f¥eé “two, Keels on the -_casnng into

‘:_parauei{slets cut into the pavemeit, w;ufin 7' days.after the slots are cnt

% into-the pavement the RPM castmge shatl be installed.
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" "The epoxy. adhesxve shall be mxxed b*k, onmbmmg Component Parts A
(Epoxy) and B (Hardener) in a ratio. of I:1 by volume. The epoxy

adhesive requires that the zmxmg ‘operation-and placing of the RPMs be -‘

Any mixed batch that becomes so viscous that it cannot be
. peadily extruded from under the RPM: with light pressure s li not be
‘The: epoxy adhesive shall be -maintained at 60°F to : before
‘mixing.  Any heatmg of the epoxy ‘adhesive shall be by the appgcatton of
‘indirect heat. The epoxy adhesxve shall not be heated above 120°F. :

"done rapidly.

. Before applymg the epoxy adhesxve the slots shall be brushed or Blown
" clean of loose: material and shall be dry." The cleaned. slots shall be filled

with epoxy adhesive. | Sufficient epoxy: shall be placed-in and between the
slats to insure that all voids beneath and arotind the casting are filled- s’o
as to create a Wwatertight seal around. the .casting. The. keels” of the:

casting shall. be hand placed into' the: slots in. such a:mdnner as to assure
that the tips of .the RPM's: ‘snowplow. deﬂectmg surfaces’ are below the .
- pavement surface ‘and that the’ four lugs on the keels of thé casting are in

contact with the pavement.

EAPE

The Contractor may attach’ the prxsmatic retro-reﬂectors to new castmgs
'which do not include a prismatic ‘retro-reflector already ‘factory attached -
' by Amerace Corporation; at any-time prior to the insertion of .the casting -
Otherwise, the. prismatic retro-reflector shall™

‘into the: pavement. slats.
nat be attached to ‘a-new.casting:until after the epoxy adhesx,ve in the:
.pavement slots has properly hardened. -
_ prismatic retro-reflector ‘attachment procedure shall-be used. The RPM.
casting shall be free of" “dirt, dust, ail, grease, rust, moisture or any

. foretgn matter (including: damaged reﬂectors or parts thereof) ‘which wdl

 impair adhesion of ‘the prismatic’ retro-reflector to. the °€asting.
Sandblasting or another procedure:. acceptable to the Bngmee.r shall“be
utilized- to free the casting of foreign matter. 'The recessed“attac}mtenb
area shall be coated with LN-602 (Liquid Nails) adhesive. The backing
‘paper shall then be peeled from the butyl adhesive bottom of the prismatic

r:etro-reﬂector and the’ pnsmatic retro-reﬂector shall be mserted into the:

i A

In either operation; the following
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: pla.ced so that “the~ near edge of tbe me:rker cesting
is no more tha.n 1 i.ncb f‘rom tbe neer edge of the
edge line., . : :

'I‘he number of retro-reﬂective faces required the

placement ‘of RPMs and tne ‘RPM spe.eing she.ll ‘be as

shown on the deta.ils in this pla.n. o

L cmma LINES

';_:RPMs vhich are used in centerline applicatione
‘stiall Have two-way prismatic retro-reflectors, >

‘which shall be yellow to match the’ centerline color.

 RPMs shall be placed between the lines of double
1line centerline and between and in line with the
‘. dashes on single 11ne centerline. Placement of the
~ -RPMs a.ndRPMspacingshallbeassbownonthe :
details in thie ple.n_ '
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er;ods of“ hxgh ambxent relanve huxmdtty, epoxy may requxre U

. ‘Yécessed attachment area and pressed into place until a small amount.of 1
_* adhesive will squeeze out on both sides: ‘and a firm bond:has been madé’ -

with the casting.
- into place by the apphcatxon of a 100 pound load or by:a procedure.
“acceptable to the: Engineer.
the reflective surface of the prismatic retro-reflector.
susiace temgerature and the ambient air temperature shall. be between.

and 9Q0°F at.the time of application. of the prismatic retro-reﬂector. c

. 'I‘he Contractor shall not attach the’ prxsmanc retro-reﬂector to the
castmg when rain is nmmnent. | RO R :

REPLACEMENT OP RETRO—REFLECTORS

Damaged or tmssmg retro—reﬂectors ‘within ‘the existing marker
«mstallattons where the casting remains intact shall be replaced with the
-reflector-type shown on the details in the plan. ' Damaged reflectors.

" include those that are loose or have been broken, chipped, cracked or
have otherwise lost thexr retro-reﬂecnve propernes as. determxned by the-‘ -

- Engmeer. _

The locauon of exJ.sting RPM’s that requxre ‘the- replacement of damaged or-

xmsstng retro—reflectors shall be determmed by:the Engmeer.

Some e:ostmg castings have remnants of the old retro-reﬂector or contam '
" retro-reflectors that are not serviceable:due to- crackmg, disceloration,
If the casting is specified by:the Plan. oryEngmeer to-have the retro-
- reflector replaced, the work shall include removing the olgd: portion of the

_ete.

"retro-reflector.. The attachment procedure of prismatic retro-reflectors:

that are replacing damaged or ‘missing prismatic retro-reﬂectors within

existing - ma:rker mstallanons ‘shall” be. performed as described in
- "Ipstallataon and R jlacement of RPMS" . :

CH?&NNELIZING LINES

ie

RPMs which are used in channehzmg hne appbcanons shall have one-way-

The Contractor shall press the prismatic: rem-reﬂector- o

Adhesive material shall not be permitted.on - -
The pavement

N ;_"-“mamoo or msumm |

'Ihe number of RPHs msta.lled or repla.ced wlll be
v+ the’ “actual number, t‘nrnished complete, in piace,
and accepted, in the units designated, including
laycut, premarking, surface’ preparetion, and the
fumishing and epplieetion ot all required epoxy
a.dhesi.ve. - oo

~ The mmber of prismatic retro-reﬂectora re‘ple.ced
* will be the aetuel number furnished, complete, in
. place, and e.ccepted in the units’ designated

.- Including ‘existing casting preparet‘ion a.nd applic-
ation of all required adhesive. _

'”_BASIsormmmr o

a3

o Peyment. for eccepted qua.ntit‘iee tn pla.ce vill be
ma.de at tbe contract unit price for: L

CITEM ':_jmej_ otscamon |

SPecia.l Eax:h _ Raised Pavement Marker
- Special ° Each - Raised Pavement Marker Reple.ced :
- Speciel . Eaeh ?rismetie Betro-reflector Replaced

\j:Pavment sha.ll be mn coupensetion for all materials,
" .. labor; incidentals, ‘and- -equipment  for placemen'l: of
the RPMs a.nd Priematic Re‘l:ro-reflectore. ‘

prismatic retro-reflectors facing traffic which: shall be white in color to. . SR

match the channelizing line color. -

the channelizing line.. Placement of the RPMs and RPM spacmg shall be as
: shown on the details in this plan. - _

LANE LINES - N

RPMs whtch are used in lane line appheat!ons shall have two-way pnsmatzc

retro-reflectors, crystal white facing traffic-and: red “facing the apposite ‘-
RPMs. shall be ‘placed between and in line with the dashes of
" the lane line.. Placement of the RPMs and RPM spacmg shail be as shown

- direction..

on the detaxls in ttus plan.
EDG?_ LINES

RFMs whzch» are: u:sed m edge hne apphcatxone shalt have prxsmattc retro~ -
- reflectors: which: match. the edge- line color (white famn'g trafftc -for right:

edge Bnes; yeilow factng trafﬁc tor the ieft edge lmes) RPMs shall be

Ve .o

e . SR e e ‘ [RVSIRET P

RPMs shall be placed so that the neari\-‘.;fl
edge of the marker casting is no more. than 1 inch from the near edge of:.
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