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. of rot less than 2.5 mm in thickness.

The visors on the cne piece
heads shall b Dlack, ond bs of the eggcrate tyoe with g depth of v
38 mm and a thickness of 0.8 mm. The pedestrion signal indications
shall be in general conformancd with tre latest edition of the Equipment
and Matericls Standords of the tnéhtute of Transportation Engineers

- Pedestnan Traffic Control Signal tnei cations.  Pedestrion lenses shall

‘ba rectangular, with a sida dimension of 300 mm if two pleces, or
with dimensions of 470 mrn wide by 475 mm high if ona piece.

The message shall consiat of o Don't Walk "HAND® symbol in Portlarnd
Orange, and a Walk "WALKING PERSON" symbol in Lunar White. The
pedestrion symbe!s shall ba g minimum of 230 mm high. The lenses
shail be of a molded prismatic gloss. The indication shall be formed
on the lanses in the sama manner as specified for GIrows.

3.2.4.3. PROGRAMMED WVISIBILTY SiGNAL HEADS.

3.2.4.3.1. HOUSING. The prograrnimed visibility signat heads shall be
constructed of die cost aluminum. They shcll be yellow, with black
doors. F‘ach section sholl be prov;ded with a black sheet ciummum
sun viser. :

3.2.4.3.2. VISIBILTY. The visibility of the signal indication shall be
adjustable within the signaf head to fit tha lane or tanes in which
traffic i3 to ba controlled. During daylight, the signal indications ’
shall be visible only in those areas or lones designated. During
dusk or darkness, o faint glow visible to the side will be permsssab!@

- External illumination shall not couse a signal indication, nor shalt ¢
signal indication in one signal section cquse a signal indication in

“ another signal section,  Each section of a signal face shall provsﬁe '
a nominal 300 mm dlqmetéf‘ round indication or arrow indication
meeting the Institute of Transportabon Engmeers dimensiong as .
required. o

3.2.4.3.3. PROGRAMMING. Tne indication of each signo! head when
not progrqmmed shall ba visible from' cnywhere within 15 degreea

of the opticat axis. The slqnq% head shall be able to be preset at

angles between 10 degrees ‘above and. 1Q degrees: below the

horizontal, and shall be preset at 4 dagfees (s:dewof-rpola) or 8 »

- degrees (mest arm) befow tha herszontot

3.2.4.34. CANDLFPOWER Tha signot section w;th tha ye row
indication, prior to programming, when dwacted downward. 5
degrees from the honzontc! shall prowde a msmmum ccﬁdtepower
of 2500 candela in the direction of the qxis ond a. maximum:

candiepower of 100 cqndeia at 15 degrees’ horﬁzontonj in eccn e

direction from the axis. Said signal héad with yellow indication
shall be programmed 5o thot a minimum candlepower. of 250Q
~ candela can be directed clong the optical axis and & candsepower

of less than 100 candela daror\ted at 1/2 dagfee hQNZQﬂtGl fFON‘)izj;n‘

the axis and no measurable hght is directed from t'to 15 .
degreas horizontal from the axig. Under the samae canqgtxons, the
candlepower of the réd mdfcqtron shail- ba at least: 19 gercent of
the yenow indication,. and the wnd!epower of the green md:cqrxon
shau be at least 5& percent of the yeuow mdscatton .

5.2.4.3.5. O!MMiNG DEV!CES memmq devac¢s shcd ba provided (o
gradually reduce the ccnd!epower g8 a funrtlon of tha individuat .

background auuminotion of each s;gnai heqd for mghttxme opemtvon 5 ,; |

to cpproxac*nctety 15 pament of thot for dgyhme operqtion

3.2.4.4, RED I. ED; LENS thd specmed m the szns, tha rad *ens o )
~in each signal head shall be a 300 nm LED. fens meehnq the . oo
requirements of tha LT.E. Novémber 1995 Proposed Interim. Purchgse - IR

Specification for nght Em:ttmq D\ode: (LED) Vemc!a Traffn. Signais

3.2.5. SEGNAL UWPS Al vehacte tmfhc s*gnc! lqmps sho{t meet the
requirements -of the latest edition of the tqu.pment cmd Mcteriafa

S ;orfent@d 180 degré@& ffrom the mast arm; q q}

"f_nandh()é or inside the pola near the handhote,‘
suppcrt inside . the po!e near- tm top of: the: pole;:

g reimovabl a"po!e cap. The gmes shall’ ba pre-dri
arm otmchments prior to galvcmzmg.} Rubtser grommats shdu ba

Lamps. A nominal 150 watt, 120 volt, A21 clear traffid signal. lamp shmibf,?%}}fi -
be used in all 300 mm vehicle troff:c sigmt mfﬁcat.ons. . A nominal 11§ < 0
watt, 120 volt, A2% clear troffie s;gmi !amp $hql te - uged m cti uOO mm R RTTINE RO ACO
~pedestrian signal mdscanons. . - R

Standards of the Institute of Tmnaportqtzon Engineers - Traffic. Su;ndk

- yi‘,fum;shed fer ou mre entmncea .nto the poia

3.2.5.1. As an cfternotwe, mmmdl 135 watt 120 vc:& Azﬂf tmffxc ‘
signal lamps contmmng a minimum of 80 parcent Ksypton filt may.

ba used in afl 300 mm vehicle traffic signal indications, cmd noeminal.
105 watt, 120 volt, A21T troffic signgl lamps containing a minimum

of 80 percent Kfypton fit may be usad m ait 300 mm pede&trit:m S

signal indications.

3.2.6. SIGNAL Moummc BRACKETS.

3.2.6.1. MAST--ARM BRACKET.
shall be fobricated of high strength aiuminum. They shall provide for
rigid mounting of the traffic signal heads while dllowing signal giming
adjustment in off plones. The brackets shall be designed to strop to
the mast crm using heavy—-duty stoiniess steel banding material or -
aircroft—type cable which shail ba pinned to the bracket ot one end
and which shail provide a turnbuckle style tightening ad;ustment o
the other. The bracksts shall incorporate wiring channels $o that

- ofter installation, ait signal cables shall be protected from the sffects

of exposvre to the weather.

3.2.6.2. aiDF OF ~FOLE BRAC!(ETS Side~of —pola :«gnat mountmg
brackets shail ba rnolded of yellow po¥ycqrbonam and shell incorporats
a rocunting arm dnd pola plata into a single member which shall ‘
include quides to correctly position the banding material on the pole

‘plate. The dsmenswns of the mounting brackets shall ba 03 required »

to provide p_rcpf*jrks’gno} head alignment. Each bracket shail hava
molded serrations to assura a positive lock with the signal head and

Tt‘e magt arm s&gn«ul mouﬂtznq brcckets

' ni!ow gomsomng :.,f tha traffic signal hef..ds in rncmmenta of 5

. degrees. The brackat shail ba deagnrﬁd to prcwie a wiring raceway

fdr e.ic;nc:t crzb.n exiting the support pdla and entering the signal hecd.

3,2 7. EALKPLATES Buckplates sholl be of sufficient siza to provida g

toin imum of 125 mm of dark background for the signal indications.
They shall be fabricoted from a minimum of 3 mm black ultraviclet

stabilized ABS plastic. Thay shall have a haircell finish on frent and

“smootit finish on the back. They sheil ba ons—piece construction capable

of withstanding a 160 km/h wind. Backplates shall be furnished with ol

" ngcessary hardware to attech to the signal heads.

 3.2.8. PEDESTRIAN PUSH-BUTTCN.,  The pedestrien push button assembly
_ shall consist of a high density aluminum housing fitted with o suitable
~ push button switch. It shail contaln g silicon or neoprens cover to body
. gosket, Cover screws shall be stoinless steel. The switch and actuator
" shail be protected from dust and moisture with o smcon or neoprene

caver.

:529 PEDESTRIAN SIGN. The pedestrian mfarmdtxcn signg shall begr
the !egend cs detailed in the Piens. The sign blank shail be constructed
of minimum 2 mm thsck aluminurn alloy. The stgn faca shall have o
non--reflective Dlack legend direct screened on white requiar performcnce
s;gn sheebng The sign shall tze w@ua fly occepted by the Engmeen

’ '5‘2 16 STEEL TPAFF}C GNAL POLES

B 3 2.10.1.. TAPERFD TUBULAR SHAFTS Steet trafﬁc segnoi pole ond mqst arm

” ~;fshafts smu ¢onform to Subgection 1606 - of the Smndord Specmcations

and the r‘eqmr@ments» in the Plans. All. po!a ond mast arm shafts shalt be
: ,ic:onstructed of one of tha fot!owmg methods. . : o

R :2,101 1. NO TRANSVERSE; w;"w:x Pote qnd mcst anmn: shqfts smt be tcpered; S

“o tubul gr memb&ra modée only of one xength of: stmcturqt steel s,heet of
V"not less than No. 7 Manufacturing Stcndard Cauge! (Except:on‘ Sagnai arms
- .- dasi gned fer &en«;ths of 12 o or greoter may. have arm. axtens«oné, of.
not less. thcm No. 11 grzuge ‘steel with. bo!téd tel nasvopse field ;omts so. qs
- to develop: fuil strength of the cd;qcent shaft sef*’go' o resist | ‘
. bending action), Round. (Tyge 1) members: shalt meet’ the

¢a{:on Q‘f tM iubusor members mada cmty of one {ength of

onid i'ncredaa the physical”
strength of 331

: c;f thé sh;nﬁ: sholl furmsn to the {:ngjneer Cet‘tifscat;ors‘ (1}

| j}fthdt c:lf sw:h wews hava beeﬂ magretzc purtfcle test&d by an’ mdependent R
: ;_g‘ tm; (NQT) ~Tachntcaqn 5

»i
°f0f tha mast |

32103 comamnon POLES. Whan “combination hghtmq and s;gnot /z

poles are. “specified in.the. Plgns, the po!ea shall- also. have ‘suitable

. clomips- for attgehing. tHe fuminairé . arm’ to the pole shoft.. The pole .~ = = '
. ghaft shalt be- pre--dmled for the rummusre arm. attqchment pr;‘c»r to _]‘

golvanizing, vmﬁ the luminaire arm to be mounted in the same

L v{’vertacai p!cna as tm s»gnqi arm. in qdd:tson, a reinforéed. nommat
7% mm,; by 125 mm hand ha!a shall be located 180 degress from

~ ang just above the mast arm, and o J or C hook wire suppon smu

o be wefded mszde the po;e ;ust obove tha mcxst crm‘ EERTE

B 2 10:4. MAaT ARM‘S A!} Segnc( mcst arms shq!t have sultubte c!ampwon

: qtmr‘hment devices for attaching to the polé shaft, and d removable

end cap, Rubber grommets .,hou ba furmshed for olt» wirg entrqmes Lo
: mto the mast arm. : : :

3.2.10.5. LUMINARE ARMS. Luminaire arms shall be either single tube
© or truss—type arma os indicated in the plans. Al lumingire arms shall

have suitable c!ampwon attachment devices for attachment to the
~pole shoft. Single tube arms sholl be welded to one half of the

fuminaire erm clamp. Trugs—type arms shall be fu.rmshed mth two
't*sampwon simplex fittin g8 a3 datm!ﬂd in the pians ‘

o ) .

':'-2'.‘0-5' GALVAN?Z{NG. The pe%es, mast arms, luminaire arms and ali

steel accessorles shall be galvanized to the requirements of the

{qtest edwt:on of AS.TM. A123.

‘32 10.7. DESIGN LOAD. Al traffic signal poles shall be des,gned to
‘ d;ccmmodcte the standard signal head, signing, and lumingire arm
. loadings established by the Burecu of Traffic Engineering. The '

R ‘ e"reqm,rementa of thaﬂ
f“‘)‘,latgst gdition: of &STM A595 Gmde A of B. Muitiwsidad (Typé iy members
- hgva' a mmimum of .12 sides dnd- meet the' mqwrements of the lgtest
o edition of ASTM. Afﬁo or AS.TM. AS72. with a minimufn x,@fd strength of
e 1379 MPa and;q mdxmum silicona conten of 006 percent. Omy one
4R k;ngttudmol weld, dnd no trcﬁéversﬂ we!ds. shalt be permtttee:{ in the =

i A570 f?)rﬁ tﬁickness of' N0 H cnd No 7 _Mbnufdctunng Standqrd Géuge. A283
: d for 0 gduge. The' shaft shau be

,'g’:szu*rmﬁc szo* ; .
e ~,;,;‘vcons;st of an- qiummum shaft of the tmgth speczf’ect n the Plons, a
O ‘-;‘cqst ciummum bege,

;]pmvfded with ‘o pw(ca

s 2 H 1, SHAFT

i ',Q;':i6063w7832 alurninum:’ a ¢y, ‘dnd shall be a 3mge piece of drawn
ST seamless - tubing nqvmg ¢ nominal- HO mm outside dmmeter and 8
A mm’ ‘wall thicknf 8.0
,_,etmching the., shoft
o 'po!;shed f;mshi

' design shcil conform. to the latest edition of the AAS.H.T.O.

Standard Specifications for Structural Supports for Righway Signs,
Luminaires, and Troffic Signals handbook with a wind lced of 130
km/h and a «50 parcent gust factor. The poles shall also
agccommedate wind loddings which miay cause deflections of the
mdst arm in the vertical plane. Thésa deflections shall never result
‘in less than a 4.6 m clearance bﬂ-tween the roadway ond the
lowest point of the signal assembly.

3.2.10.8. ANCHOR BOLTS. High strength anchor bolts, washers, and
nuts, conforming to Sectlon 1813, Type Ul of the Standard Spemfarctmns
shall be included. Ths leveling nuts may be either Heavy Square or
Heavy Hex nuts. Ancher bolt washers conforming to the requirements
“of tha !ctest adition of AS.TM. F4”‘6 will also be acceptable.

| ,3.2.10.9. BASIS OF ACCEPTANCE.

3.2. 1091 STA;NDARD SHOP DRAWINGS. Al tmff'c signal poles shall

be detailed by the manufacturer on shop dmwmgs The drawings

shall include the pole, mast arm and luminaire arm (on combination

poles) dimensions, arm attachment details, handhole details, and

anchor bolt details, along with the signal weight, projected areas,

and mounting armhgement they are designed to accornmodate.
 Design calculations shall be submitted along with the shop drawings.
 Approved. shop drcwmgss will be sn«*iuded in the Pra-—qual af:ed Trcffxc
' Sagnct Materiqfs List .

3.2, 10‘9.1.1. For t.roffxc signal po%es that are not covered by the
opproved manufacturer’s standerd shop drowmgs. the Contrqctor
'~ shait- submzt three copi@s of detailed shop drawings, along with
the design ca!cumtxons to the Engm#er for approvql by the

' Bureau of Tmffec Engmearmg. R o

32 1092 POLE$ AND MAST ARMS.‘ See Subsectzo-n 1606 of the
- Stendard S;:ecm(:ataons for tha basia of cccepmnce for mcter’c#
, furmshed under thﬂt subséctton. o .

* 3.2.10.8.3. ANCHOR eous( Ses Subsection 1613 of the Stondard
Spec f:cat:om for the bggls of cﬁceptance of dmhor bofts for

L téoffic signat poles; if Typs ' “B" certiffcation is oot providad ©

~ aceording to. Seetion 2600 of the Standard Spec:f«;atoona, -

,the Engineer may. reqwe test&ﬂg of an, “”ch"' Bolt,

L 32 10.0.4, rRAmc SIGWL MATERIALS. us*r,. mng with the Tmff’° o

. Signal’ Motériala’ List, the Centractor shiall submit the necessary

tmffu: s:qnat pone ordeﬂng mfcrmutmn The F‘m;meer wilk  review

, the. mformoﬁenlfw compucnce with the plan. dsmensmna for pole
vherght mast: arn tength dngd. mountmg heught and fummo;ra arm o
length ond m unting‘hheight. e e

') GES‘TALS Tic;ffsé ’szg(nxqi pedestals shall

unchor bolts w:th nuts qnd washers, and be

%‘rns shaft shqn be of Type 606! wrs. eoas«ra of

The! shatt shalt be- tnreqded at one end for
the bdsa “ﬁw& shof& sho hqve,q uniform

52 11 2 BASE»? T‘h&? pegesta{ bqse s.ghq be AA‘SHT‘O cert:fted cnd

 be cast of Typ& 356.0~16 "aluminum alloy. - it shalk have a threoﬂed

T ";“r?‘»g.oittzr wcth a’ set Screm Oﬂ‘i pk&st&c hqnd hote c:over

) 32“3 PNCHOR’EOLTS : Anchér bolts fqr trqffac sggndl pede.,tgxg oy

' shall be of the dimensions detailed in the Plans and shall mest thé

3 2 17 LUM!NA{RF LAMPS,

requ;rements of the latest’ edition of AS.T.M. A38. The threaded

fends of tha anrhor bmtg 3’r’mﬂ be gaivqmzed, and golvcmzed nuts cmd
. washers sheu be. mc{uded with' the anchor béits.  Anchor boits for
‘ “tmfﬁc signal ped_ ftnt& wm be ‘nm.mﬂy a«*cepted by tha Engmeer

c 32 13 JbNCﬂON BOXE3 (iN GROUND)

5,;32 12, merw. BLOCK Tarm,no; bfocks in ‘the po!es shall be U.L
:recogmzed barrisr: type or déadwfront type terminal stripg having
termingle of suff%: ent size and’ number to connect the individual
,o.onductom run bétween the cabmet and the pole to the conductors

run between tm pole and’ the s;gnct heods. They shatf be rated for ot'

© leaat 30 amps current

o The junctzcsn box 3th ke of
sufficient size to focmtate the conduit and wiring a3 indicated in the
plans, dunctxon boxea shall have the ‘minimum nominal dimensions of
300 mm deep thh a minimum physccal opening 81000 mm 2 In—qground

junction boxds may be constructed of one of the foliowing methods:

pre- cast concrete with g cast iron cover; polymer concrete with o
polymer ¢oncrets cover; fiberglass reinforced polymer body with o

~ polymer concrete ring and cover; high density polysthylens body with

polymer concreta rwg and cover. The ring shcﬂ be securely attccned

to the body.

3‘2.13.1, The box and cover shall support, without damage to the box
or cover, a static load of 9070 kg distributed over a 250 mm by
250 mm qrec in the center of the cover when instolled a3 detailed
in the P:ans : '

>:3‘2.13l2. The cover shail bear the logo ”?RAFFIC SIGNAL" clearly
and permanently molded or etched into the cover.

3.2,14, JUNCTION BOXF‘: (Aﬁ‘)\/E CROUND) Abova grcund junct;on

boxes shall have the nominal dimensions of 300 mm by 300 mm_ by 180 mm.

The ;unc‘uon box shall bs mads of minimum 2 mm thxck sheet metal (steei)

with welded ssams, knockouts and weather proof screw covar. Boxes

shall te hot dipped gr*b«anued in ccgordwce with AS TM A 125 czftc-é
fabricaticn. : S .

3.2.15. SERVICE BOXES.  The servica box sholl have ths minimum

" nominal intarnal dimensions of 600 mm diamaster by 300 mm deep.

Service boxes shail be provided with cable hooks as detailed in the "
Plans. The box may be constructed of one of the following metheds:
pre—-cest concreéte with a cast iron rmg and covar; gcl'«‘cnized

corrugated steel with a cast iren ring and cover; potyn*er concrete

with a polymer concrete cover; fiberglass reinforced p«p!ymer body with

"a polymer concreta ring ond cover, The fing sholl be securey cttachﬂd °
to the bDody. ' _ i

i
2

3.2.18.1. The box and cover smn support without d¢mcga to the box
or cover, g static load of 9070 kg distributed over <3 250 mm- by

250 mm area m the center of the cover when mstaﬂed as detailed
in tha Plans. : P :

3.2.15.2. The cover shall baar the 'ogo "TRAFFIC "SIGNAL cfear!y and
permenenty mo!ded or etrhed mt«,) tha cover. _

3.2.18. LUMINAIRES. Lumingires sroﬂ be High Presswe Sodium of 250 |
watta or 130 watts, as indicated in the Plans. Tha lummowe shall have
a housing of a single plece aluminum ailoy casting, w:th an integral -

~ slip—fitter for 50 mm bracket mounting, an aluminum r‘Pf!ecth. an
quto—regulator type ballast set at 120 voits, a medi ur‘m semi— cuioff

glass refractor with Type H tlght distnbution. and a phqtocpﬂ receptact&

i .

32 17.1. 150 WATT LAMP.. The 150 watt tcmp shQi ba Hegh Presaura =
© Sodium with a roted initial light output of 16,000 fuméns. cmd g mean
light output of 14— 400 umans :

3.2, 172 250 WATT‘ tAMP The 250 wott amp shqlt be High Preasum o

 Sodium with a rated initial tight output of 3(! 000 tur%nens,ﬁcnd a mean
o light output of 27 060 lumena. . : =

3.2 18. PHOTOCELL the phofccett shatl be solid ‘state type, 1000 wott/

1800 volt-amps maximum, single pole, single throw, twat tock mountirg,

- 120 volt opemticn The operating levels shall be 32.3 Ix on and 19.4 ix
- off, with an allowable 25 percent vorlance on or oftf. The photoceu
' shan hava o rmmmum of o 30 second tima detqy off :

32 19. UN FUSEG STREET LIGHT CQNNECTOR KIT. Un«»l’gssbd connector
kits shall be of tha set-gcraw lyps sized to the conductora 3pecaﬂed« :
in the Pons They smﬂ tm furmsmd with waterproof mbber beota,‘

3.3.20. FUSED STREET mw CONNECTOR KIT. ' Fused connector Kits o

- shall be sized to the condu:;tors agec:f“ed in the Plans: and shall be-
‘supplied with molded rubbaee boots for waterproofing, Ma connector

shall be wpob!e of withstarding multiple digconnects wathout damage-

" to the watertight ssals or terminals. Each connector ghqn inclide ot
- parts and materio!s necessary to campMe its mstavatu}n. such as
: fuses. !ubmqtmg compound, cmd cssembiy devices. -

32 201 FUSE : Tha fuse s:hqi be a minimum oi 5 amp t:artndge
type as ree 0mmanded by the comador manufcciurer

3.2, 21 OVERH&AD STREET NAME SEGNS. Cverhecd stm{zt name signs

shqll bear ths message indlcatad . in the Plans. The ‘egend shalt be
c,enteredr on the s»gn fqr‘e. I‘he border snoit ba 19 mm wids.

5‘2 21 1. BLANK. The sign b!ank ssha!t bé of 3 mm thrcx Yypa B
5062-H38 alurrinuim at!oy Ail comers on the szgn b!enk shqn be

’ : rcunded

‘*2 21.2. ‘SHE:E?T!NG The sagn foces 3hcu ba either daractwcppned wh:te .
enclosed lens high parformance retroreflective legend. and berders '
¢n g green snclosed tens high performdnca retrorsfiective shee’unq
background, or trqnsporent gréen cuttable film over wh:ta encto%d ‘
lens high performance retroreflective sheeting. The yse of the
trunsgcront film shall in no way limit the manufectumra wcrmnty

on the ratroreflective sheeting over which it is opphad The green
sheeting or film shall confo«m ta Federct Coior Standard 595A

Co:or No. 14109 ; v

i,'
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