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Q Memorandum

US.Depariment
of Transportatior

Federal Hic: aay
Administ-~.on

AN A ~ Washington, N2, 20500
Breakaway Sign and Lwiinaire Supports Daie Ul . 6 1990
Reply ©o
Director, Of<:ce of Engineering Alin. %, HNG-14

Regioni1 Federal Highway Adm.nistrators
Fedrrz' Lands Highway ProJy:m Administrator

o5 indicated in our June 25 ONTYME messa e to you, the Fede=al Highway
Administration (F.MA), by Federal Regi.‘er notice dated Jan iry 5, 1989,
adopted, with_a »inor modification, _-ction 7 - Breakawiv Supports of the
AASHTO Stande:' Specifications fur Scructural Supports. or Highway Signs,
Luminaires 2ed Traffic Signals - 2385. An approximztsty 18-month transition
period wa: provided for developing new or revising existing hardware *o meet
the new cpecification, and .2 allow State highwa;' agencies to incorpc-.te the
new boydware requirements i construction conti=:ts. That transiti~r period
exnirod on July 1 of th.: year. The Federzl:=.a highway projects wnich have
«*3ir bid opening afts: this date shall inctade breakaway supp2.*s which meet
fne 1985 AASHTO specitication, as modified by FHWA. Retrofit <f existing
highway signs, lem naires and traffic signals is not requir=d but may be done
at the State's ~.iion. Since existing FHWA policy recom:eads that obsolete
safety hardwace be upgraded when :2.ng repaired, replaced, or relocated, we
suggest he«”wure meeting the nex specification be usca in these cases.

There are already several tv)es of breakaway sujoorts or bases availzie for
both _igns and luminaires .wich meet the new <t~ dard. The Geometr.: and
Roz¢: 1de Design Branch,..~ a service to indusity and users, revincw: crash test
recults of new hardware submitted by develn,zrs, manufacturers, ind highway
egencies to assess ccupliance with applicuule requirements. If appropriate,
an acceptance letter is sent to the reiwestor. That lettsr describes the
hardware and tb. testing program and <pells out restrictin.s, if any, for use
of the hardw2i> on Federal-aid pra_scts. Copies of the s acceptance letters
are provide. 0 the regional off ces. Attachments A ond B contain the 1°.:s
of acceptsuce letters covering treakaway luminaire .~d breakaway sign
support<; respectively. These acceptance letter< Zeal only with the breakaway
perforiance of the hardwate and do not imply s?ouctural adequacy. (e item is
lictls with a "pending”-scte. It has been sivnitted to us for Aegrcrmining
acu-ptability, but ou . eview is continuing. You will receive “vpies of any
wow acceptance lettz-s when they are issuel.

In addition to K rdware manufacturers and State agencies .onducting their own
tests, an HPSR vooled fund study, 'Swall and Large Sigr Supports," will cra-v
test hardwar. selected by the 27 “untributing States. .wepresentatives of
these Stztu- met on April 17 212 18 to vote on whi:li supports were to b>
tested. Actachment C is the [iiority ranking of the sign supports te‘ie crash
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tested ~aer this study. Bciause no results were uvailable prior tu e

July 1..1990, deadline fo* 'mplementing the }367 AASHTO standards. .’1 of the
sion support systems inziuded in the list in ~.tachment C will bz Considered
provisionally acceptat’s for continued use in Federal-aid highta; projects.
However, some of the designs to be test:d appear marginal, pirticularly the
multiple support A -ound-per-foot bass vending flange chart>. structures.
Therefore, we stq est that States n~) adopt new design.cioidards from this
1ist before “2sii1ng has been comp’.red. However, shouir a State find a
compelling necd to use a design 7-om the 1ist that it is not currently ucirng,
such use should be on a projec.-by-project basis until the design has t<rn
qualifi=d through testing. .(~der the pooled-fur< -tudy, if a system h.sses
all rziunmended tests, ite ~cceptability will heconfirmed. If a sy tem fails
a t-.v the failure wil2 ho documented and thc system will no lonye* be
aci.eptable. Those systoms well down the pi:rurity 1ist may not be tested owing
%> lack of funds. If this happens, thosc systems will no lc¢nger be eligible
tor Federal-aid fiads unless crash tesi~«d by others.

The pooled fur! study does not ircicae rectangular sliz cases for large siges.
However, sirua we know that the b>sic slip-base desizn will work with a
1,800-pour< car (see acceptance letter $S-5), largc siip-base roadsidc sign
supports with legs further i%kan 7 feet apart may ~entinue to be instaled
after...*iy 1 under the follvuwing conditions:

(a) Weight of tko support is 45 pounas-per-foot or less,-a.y total
weight of 4he support post plus slip plate is less <.han 600 pounds
below thi hinge.

(b) Base >ult torques confor: o values listed in >avle 4.1 of the
PS50 Roadside Design-fuide.

(c) Keeper plate, if uc=a, is 28 gauge (0.7149 inches) in thickress or
less.

(d) Height of sli, pase conforms to the 4-inch stub heigh. requirement
in the AASh'Y breakaway standarA.

To date, FHWA ha: accepted, for restricted use, breakawav. -upports that have
only been qualiiyied through testing >n one of the NCHRD _4ils. The pooled-
fund study c.tc.d above will tes* L' pports in both "st~_.ug" and "weak" soi’s.
In this stz3, testing will be arccontinued on any suvyort system that fails in
one of th~ soils and the system will be judged unicceptable unless i* is
modifie! ‘and found accepta™le in both soils. Fiithermore, this offi-:, from
now n, will only evaluats - che breakaway acce,tibility of sign sin urt systems
wha, < there is assuran. < chat they will me2l uur breakaway requi.uments in
butn soil types. Thus, it seems likely t.a. near the end of %tz study (last
tasting is scheduled (or late 1992) the FHWA will begin to reguire that all
new breakaway sys eus installed on Frderal-aid highway prc acts be qualified
as breakaway in coth "strong" and "w~.k" soils. For theos» supports that have
been found actieptable by FHWA for ‘e in only one tync .oil, FHWA will, fo:



the pr. t continue to rg? installation of se supports in Qoﬂ
with ch they havet?ﬁ qualified. Suc itionally quahf supports
(+). &

ent1f1ed in Atta t B with a plus s1

Slip-base luminair &lpports will be a table for use on ral-aid eb
b highways if prw by a State h1 gency prov1ded t fall within the b

limitations se h in Attachmen

< In meeting t@new breakaway r QQements in some 1nstances the 9
;e manufacturers have deve?oped breakaway concep in others they @ only
> reconfi red older designs esumably all the ulting hardware s the 8
str 1 requwements e AASHTO specifi ons. However, d be 0"
for the State equ1re evidence @ is from the supp 9
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LS-1

15-2

15-8

Attachment A, Page " o 2

Date of Manufe v cer or supplier

Letter

6715788 >t rman Interaational, Inc

132104

6. fotl  Akron Foundry Company

6/24/88 Union Metal Corporation

1712/89
3/714/89

Akron Foundry Comp/.iv

ltapco Division

474/8Y
3/5/89

Shakespears “roducts Group

). 78/89  Shakesprare Products Cre 2

111790 Transpo tndecrics, Inc.

Breakawa Aovo_e or Mechaniso

Separation of pole from base

Cast Aluninum Transformer Base

a5 Algniaun Shee Base

{reaffirmation of 18-t b5 )

lepact Safety Couplia_

Separation of na - (rom hase
{acceptance < w -s these poles:
20, BH24, W\, BHIS,

853D, muis 430, BX35,

Aasl, ° ., B8BY0, BRIS,

BB41, B7L/, BCIO, BLIS,

BC41, BCAY)

TranspoSafety 201 or 301 Cow ‘nys
{acceptance covers ser o~

AA, A, AC, and AD poles

for heights from 39' Lo §7')

Pole-Safe Breakaway Couplings
Series 201 or *

Vyper ol sppart

T orglass,
0 rect Huria)

Alumine
Aluninum
Steel

Steel

Steel

Steel

Steel
Aluainum,
0. IHn* wall

Aluainegs,
0.250% wall

Ahminm, V0" dia.
D.250" wall

¥iberglass,
Direvt Puarl 4

Fibierglass

Pules wertgqhane:
au mare Lhao
00 pospd:

Ihes rnat 1on of Lire ire
lested pale or base Maunling
il ayht
(1.}
Ml 36-11-50-%6 1]
1Al - 507 42
18-Y0-1315-17 W 51.2
V2= -AF-1315-17 42
BI-AF-1315-47 W 50
TBV-AF-1315-17 M 56
TRV-AF Modified-17 >
T81-AF Modified-17 q2
A2940 50
67738 54
HCA2- 1BNSBKAS W 40
BCA7 - IUNSHKAALW .8
{1115 - LANSRG20 0
AHIS - LHNSHG20 30
BUA? - LUNYBL 40
BHIYS- WY Geu 30
A4S o with LL)
sk wase no,
3ot
2000 5
- N4
RO ¢
Wi N b

Balt
Circle

Drameter
(inches)

n/a

n/a
n/a

155

Soil
Uype

strong

alo
]
n/a
n/a
nfa
n/a

n/a

n/a

n/a

Strong
Strong
Strang
Strung

Wea',
¥ra.

((FZ.]

n/a
n/a
nfa

n/a

Ermtunl
leptd
(1 tes)

d

n/a
n/a
n/a
n/a
n/a
n/a

n/a

afa

n/a

Bar
84~
60

B4
6u”

n/a

n/a
n/a
n/a

n/a

apact
Spred
(cph)

0.0
6.0

20.0
calcéh.0
20.0
€alebu.0
0.0
calcél o
“n

cai ©.0

20.0
€alc60.0

20.0
calcey.0
20.0
calcén.o

.0
calc’o N

2.0
acbl.U
20.0
calc6u.0
20.0
calch0.0
20.0
calc6n.0
20.0
0.9

20.0
calcén.n

= ! ‘l
S Bk
20.0
ralco) .
0.0
cakcbn. 0
0.0
calebh.0

lelta
v
(tus)

14.4
.}

ENZ Db eaaNNARN

.

.

Pw@“ e OO =l CaERT -

« o

-

:ﬂ—ubhu?—a\) ‘e o
ST wm-TON S

<

e~

12,2
9.4
13.4
8.2
13.%
Ih.u
1.5
16.6

“tuh
gt

{iaibeen

aone.
o

e
nfa
agne
n/a
acne
n/a
nune
n/fa
1.06
n/a
5.75
n/a
aone
nia

[
‘s
A
n/a

nune
n/a
none
n/a
none
n/a
none
n/a
ru e
Loe

4.0
n/a

Py I

Weight
ut Pole
{Ws)

432.0
St
832.0
118.9

118.0

2.0

3.0
405.0

556.0

Ja9.5

175.0
5.0

unk,
unk .

444.0

897.0
6897«
v4°.0

ngl.0



{ade

tS-10

Ls-1
LS-12

15-13

LS-14

LS-1%

LS-1¢

Ls-127

Attachment A

Date of
Letter

‘1 Y90

2/26/90

5/. 190
2714490

5/29/90

5/30/90

5730770

6/29/90

PENDING

aye 2 of 2

Cun ifacturer or supplier

Axron foundry Company

Preci i “u.m, lnc.

Union Metal

PaK Pole Praducts

PEK Pole [ ru lucts

Valw ' Indistries

axron Foundry Company

Valoont Industries

Shakespeare’ 'ronsucts Group

wla o ant applicable

Breakaway Device or Mechanism

Cast Aluminun Transformer "ise
18-2 and 18-3

Frangible (o ler

<.st Aluminum Transformer Dase

Aluninun Shoe bases

Aluninum S¥ip Al

Cast Z.iwa. Lm Transtormer Base
Valno... ) smber 020309J

Cast Aluminum Transformer Base
Cast Aluminum Transformer Base

Stee) Stip Bases

{Generic criteria for 2~ nuance)

Cast Aluninua Shae Rase
on poles ASWI T Swru AYHY
and AHM27 'mu g AlWSY

Tyne of Support Besignation of Luninaire
Testid pole ur e Mounting
lleight
{fe.)
Steel TU2-AF M0 % (.M.-)7  40.8
1) a5 -1 50
1 -AF 1907 1LW-W 50
1B3-AF 1517 L.M.-V} S0
Aluming s PF1 200-0 S7
(Poles wei aing up [
to KU pounds may
be used)
Lteel A2850-CIR1C 50
AVuminum ™ see 30
LAY Bt 30
8" $8-26 (1]
Aluninese Aluninum SVip Base L]
Steel 0263091 (hase) +»
DSHLU-THULABL- 15D
ey §82-AF -1012-17-1.4. 40
sleed 18-1-AF-131C Vo -l.W. 55
Steel Many | Vs were 55.5 max,

Fibwryglass

te v up ta a
@n am wetghl
o 908 poumds.

folt
Circle
Digmwter
{inches)
10.5
17.25
1.2
10.5

15
15

14

(base "
was 15%)

Soil
Type

n/a
n/a
n/a
n/a

n/a

n/A

Aa

n/s

n/a

n/a

nfa

n/a

[ 00N
he +',

{ nches)
n/a

n/a

n/a

nfa

n/a
n/a

n/a
nla
n/a

nfa

n/a

n/a

al

n/a

=1.ap force:)
‘5,000 Ibs)
7,618 1bs)
{12,500 tbs)
(12,500 tbs)

Impact
Spered
(eph)

20.0
calc60.0
20.0
calc60.0
20.0
calebe
PO |
cele M.

20.7
61.2

20.0

20.9
calc60.0
0.0
calcbu.U
29
calcél .o

.0
< 0.0

20.0
calc60.0

20.0
calc6d.0
20.0
calc6o.0

20,0
2005
19.8
8.

Nelta

v

(fps)

- N e
[T - N- NS LY.

Te e g
S hwa P S

-
~
.

-3

10.)

U‘GO:&U‘E (-3
. . . . NEER: .
~ - SN =T -]

- -
R - AR [ - h'_\l
~ S

- -
~

.

v

"=

‘
)

15.%

Stub
e ayht
{incht:

ronlt
aly)
2.0

n/a

{bolt
unly)
(holt
only)

2.5
2.5

2.0,

2.3
2.3

3.5

s

s

-

3.3/6.7

33760

JJ:’-

.0l ma

~

’

ght
Pole

(Ibs)

494.9
178.0
178.0
118.0

523.°
L2}

810.0
193.5
218.0
212.0

548.0

950:.

548.0
959.0

486.0
215.0
964.0
964.0



Code

$5-1

$7-2

35-5

se

35-7

Attachment R, Pa. > | of 2

Date of N . Clurer or supplier
Letter

77.3/86 Southwestern Pipe, Inc.

8/19/86 1rus Joist Corp

1073786 Allied Tut2 ¢4 Conduit

1/29/87 Minute Man Anchors . <.
{see $35-6,55-24,0~ 35-16)

6/15/87 FHWA memo to r>,ions

3/710/88 Minute Man Anchor/, inc.

(revised design

971780 FHWA Memo f v . megion 5

3/31/89 Uniste t Corp

Break2a, b vice
Or M < s

POZ-LOC anchor systea.

Fracture

fracture/Basehending

Broabamay «anpbong |
Fracture/Baselusm)zcas

Basebending

I.Cav ed ship base
Rectangular slip base
Breakaway coupling
Rectangular Slip Baso

Wiscansin Stif Leyg

fraclure

Type of Suppo

“re U pipe, max, D.95% thick wall

Plywood Aox, | 1/4° thick w 'J
with slotted sides at 3~ - v 18"

Perforated square tvhs,
Perfurated snuare { “w,
Perforated squar. vve,
Perforated squyr. (ube,
Perfurated s na 2 (ube,
Perforat ¢ tuare tube,

with sleeve
with sleeve
with sleeve
with slecve
with sleeve
with sleeve

Pert. squa~s tube, direct burial
Perf. square tube, direct burigl
Perf, square tube, direct huria)
Terf. square tube, direct burial

Socf. square tube, direct hurial
Lrf. syuare tube, direct turial

Flanged channel U-post

Perturalml Square Steel Tube, 12ga 2% 2 2% max.

with hane sleove

f langed Channel (- st

Steel ¢ ¢/ ctural shape

“te ) structural shape

Flanged Channel u-post

Steel struciural shaps

Unistrul sgudre .ee

Size of Su v Streel Soil
Grade Type
Ra7 ) M} B Strm.
4 778" x 1 1/8 acak
?2 174% square -570-80 Meak
2 1/4% square Strong
2 174" syuare Meak
2 174" squa * Strong
2" square Weak
2" squa< Strong
2 1/4°  lare Weak
2 LY iquare Strong
27 14 square Strong
« 1,4" square Heak
¥ square Streng
2" squdre St
3 PPF “*rong
Strong
) ewg diCarb Strang
Bellett or
He-rolled
Rail
5 o1 2.7 Strong
"2« 45 Strov -
\.rong
W2 x 22 Strong

2 172° sq, 10 (0

2% s

2t sq, W oya

Ad66 Gr.A Strong
Strong
Weak
Meak
Weeak
Strong
Weak

Eobierc’ s
Desih
2es)

27

kL

10

n/a

n/fa

n/a

34
kL]
S4

»d
1
il

Hignher

Impact

of Posts Speed

dne
One
Une
One
fwo
Twor
One

(mph)

20.00
calchbn.g

20.00
&0.00

0.0
62.20
20,20
60.60
0.0
20.10
20.H0

40

Belta
(fos)

14.80
9.30

S.

W

1.80
8.80

10.
9.

12.
n.
12.
il

%

40
v

a0
n
50

o

Y]
1



Code

$5-9

.10

$s-1
$S-12

$5-13

$5-18

Attachme . A, Page 2 of 2

Date
Let er

Nanufacturer or supplier

415/89
/1789

Franklin Steel

$/11/69 HwyCom Corp,

5/718/89
873789

Allied T %e and Conduit

wy o _orp.

8/31/85 M .rion Steel Co.

'0/27/89 Marion Steel Co.

12/12/89 FHWA Memo to Rer'on !
12/12/89 Hinute Man Break  ay Inc.

1/8/89  Transpl Industries, Inc.

£/19/90 Minute Man Breakaway In

Breakaway Device
Or Mechanisa

€lE-Erect Sign Posts

Basebending post In sleeve

Fracture/Basehc “ing

Basebend’): - L st in sleeve

Bas~be Ling or separation
of .- ground splice

Alnytezan Breakaway Coupling
{see $5-4)

Basebending, direct bur’ )
MMB-IHD breakaway ro-niing

Type B couplin

Type 8 coro. "9

Type » o gling

Type B coupling (45 deg hit)
Type AU coupling

MMB-1HD coupling

Type ¢ “upport

v .ged Channel u-post

Fiber-reinforced plastic wost

Perf. Square stee’ t De w/o sleeve

Fiber-reinf o ce’ plastic post

"Rib-Bak" flanged channel u-post

Uvu-Bak® flanged channe) u-post

Aluninum tube, 3/16° wall thirt o5

Flanged channel u-posts

Stee) Structural <h -)g
Steel Structv: | Lnapes
Steel Strrc.eral Shapes
Steel _.r.ctural Shapes
F'a sed Channel U-posts

t Jal Flanged Channel U-posts

Tests were run with single s0.>,. Calculations show dua) support Is acceptable,
*¢ Jests were run with trip) .ists and falled. Calculations show dual support is acceptable.

+ Performance not cunfi i a In “weak® soll.
¢+ Perfarmance of flanse
study is proposed
for testing in t

-hannel U-posts is not confire
B sebending (direct burial) (3oq - hannel D.posts of variuys weroh
Mrix as members 11,12,20,21,7 ¢, "8,29,30,34, 38, and 19.

vt “weak®™ soil. Testing under roc o tumd

Size ¢ Support Steel
Grade
~ PPF A 439-81
Grade 60
3 inch diameter
2.25 x 2.25° 10
3 inch dierie
4 ppf HiCard
3t Billet or
Re-rolled
Rail
3® or 3" diameter
3 ppf “mi
WAl
Wi2xds
Wb6=x9Y
Waaxl8

4 0, back to back

~ ppf high carbon base post
3 ppt mild steel sign post

vave Been prioocil 1zed

Soi)
Type

-~

_efu

’.-;né
K_ak
Weak

Strong

(see $5-3)
Strong

Strang +
Strang 7

strong ¢

Strong +

n/a
n/a
n/a
n/a
Stroty

e ige

cmbed.
CGepth
{inches)

le

36
36

39

n/a

/3

n/a

Nueber  Japact
of Posts Speed
(np’y
One A
.00
18.90
59.30
On 9.0
63.00
Two 20.20
59.70
"o a8
Three 21.70
61.¢C
[ ] 20.00
€41c60.0
dne 20.00
60.00
One 20.60
60.00
One 20.00
60.40
One 20.00
6y.1°0
Une 2] ¢
SN ]
Two 2500
2e1c6l

v

Y ]

(fps)

% "

5.50
.70
6.50
2.60

14.10
2.90

16.07
4.2

(7]

1¢.60
9.1

o . . by
™
[N}

.

o o

NN&ND—EU‘&& et
. . . by
P 3~ X-- %1 g -

™
.

$.40
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Attachment C, W.ige 1 of 2
Maz-i: for Testing Small aru Large Sign Suppoits
Order S Descriptivz te
1 Rect Slin <ase 2 post/ 2 posts hit W 6 x [, concrete P;IQ
2 Incl Sliv: Base 2 post/ 1 post hit S7 ~ 15.3, concrete
—3—Re* ot ’- i : 3 *»
4 Woud 1 pcsi/ 1 post hit 4 x 6, no holes, soil
- ? post/ 2 posts hit
S ¢ Incl Slip Base > post/ 2 posts hit S4 x 7.7, concrete )
C Wood 2 post/ 2 posts hit 4 x 4, no holc.. soil °
/  Wood 2 post/ 1 post hi. 6 x 8, 3" holes, soil
8 Wood 2 post/ 1 post Lit 6 x 6, 1:5" holes, soil [
9  Omni Sk Base 1 post/ 1 (<. hit 8 x 8 me, conc
10 Small £:ue, anchor 3 post/ 2 -~ost hit 13" 1 12g, soil
11 Charoci-basebend 2 posi/ 2 posts hit 4 i/, soil
12 Clinnel-basebend 2 post,’ 2 posts hit 2 10/ft, b-to-b, soil
13 Ll Slip Base 1 post/ 1 post hit 8" pipe, conc
14 - "Omni Slip Base . post/ 1 post hit W 6 x 12, cone
1¢° " Channel-splice 2 post/ 2 posts hit 4 1b/ft, soil
15 Wood 1 post/ 1 post k.. 4 x 6, no hni, conc
2 post/ 2 posts hit
17  Rect Slip Base 2 post/ 1 gost hit tut«. conc
18 Wood 2 post/ 2 \<sts hit 4 x 4, r.0 holes, conc )
19  Timbe: 1 post; .\ “post hit 5", 2" hole, soil-crete
20 Clavuel-basebend 3 posiy 3 post hit 2v4 1b/ft, soil
21  Ctunnel-basebend 3 [«st/ 3 post hit 2 lb/ft, soil )
22 Channel-basebend 2 post/ 2 post hit 4 1b/ft, soil
23 Pipe-basebend 1 post/ 1 post hit 2", soil
74  Wood 2 post/ 1 post hit 6 x 8, 3" ha'~., conc
25  Wood 2 post/ 1 post Lt 6 x 6, 1%" holes, conc °
26  Channel-splice 3 post/ 3 pcus hit 2% 1b/#, soil
27  Channe'-splice 3 post/ 3 posts hit 2 Ib/ft, soil
28  Chanr<loasebend 2 post/. ' posts hit 2 /%, braced, soil
29  Ch'huel-basebend 2 prst.’ 2 posts hit 4.0 /ft, conc >
30  Cuannel-basebend 3 poci/ 2 posts hit + Ib/ft, conc >
e This is a larger s¢ction than originally ‘~oposed as requeste Yy three states.
Y -This-is-being '« sted-under—separat" . ontract— The—post—i‘-slightly smaller—then—
—originally-pr rosed- (Further review indicates this ’..mtmg is unnecessary )
o TTI ran *wg tests on two W 8 x 12 posts on inclined £ii» bases in March 199 ‘or

Louisizna.  This system may . satisfied under the‘e tests.
® If tes* of larger size pass» .“tests of this systep> vni not be required.
Test of strong soil may 5o evaluated as accepiztde for this case. If su, tests on
3 tlus system will not b+ required.
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Matrix. Jor Testing Small ard varge Sign Supports

ur_ds_z Support Number of Svoports Descriptior Note
Large fiberciass 2 post/ 1 pos it

32 FRP fibe', lass 2 post/ 2:0-¢s hit ,Seft

33 Roundirlp Base 1 post/ 1 wost hit 8 x'2 1 ¥, conc

34  Chaun:l-basebend 3 post/ 2 posts hit 22 1b/ft, conc .

35 Channel-splice 2 pcst;/ 2 posts hit 4 1b/ft, conc >

36 < EZE-Erect 3 st/ 3 posts hit 4 Ib/ft, soil

37 -~ ~Channel-splice < post/ 3 posts hit 2% 1b/ft, conc >

2. Channel-basebezd 3 post/ 3 posts hit 2 Ib/ft, conc o,

2y Channel-basebernd 2 post/ 2 posts }: 2 Ib/ft, b-to-b, conc >

40 V-Loc 2 post/ 2 pos*s it 3 Ib/ft, 1. conc

41 POZ-LOC 2 post/ 2 posw hit 2 3/8" = 13g, soil b

42  Chanre’-splice 3 post/ 3 usts hit 2 Ib/’v conc s>

43 V-Lo¢ 2 post,”  posts hit 3 1:/8t, 30", soil

o Tf test of larger s =< passes, tests of this'system will not be reqoired.

. Test of strong 5ou may be evaluated a- acceptable for this ~ase. If so, tests on

this system v not be required.
d Only wealk _oil tests required fo' this system.
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Requ> cuents and Commentor . on Use of
St Slip-base Luminai~: Supports

Basic Type: Trianau ar, three-bolt bas: similar to Caltrans’ Type 30 and 31
bases (see page 3. . this Attachment).

Minimum Shaf% &:(1 Thickness: 0.1'?, inches for diameter. up to 10 inches.
Bolt Circle Diameter: 14 inchel (minimum).

Base P'uce Thickness: 1 iica (minimum), 1 1/4 .=ches (maximum).

Lesee ST1ip Plate Thickn~ss: 1 1/4 inches minimum), 1 1/2 inches (maximum).
Anchor Plate Thiciness: 1 1/4 inches (wiximum).

Steel Keeper Flaie Thickness: 0.21', inches before co2ting (28 gage)
(maximum) .

Height Tcn“of Lower Slip Plcte from Ground Line: (< inches (maximum).

Clams Lolt Type: Galvarni.zd ASTM A325 with.dy wubricant (Heads i»u nuts
eual. have heavy hex dincnsions).

Clamp Bolt Size: 7/6-inch to 1 1/4-ir~h diameter.

Rectangular Cla~ Bolt Washer Size: “iLength, width, ard.1h.ckness shall be
sufficient 4o urevent significant Zeflection (bending) shen clamp bolt is
loaded to 172 tensile capacity:

Hole i~ Clamp Bolt Rectangu'zr Washer: Camp bolt diameter plus 1/1 inch,
with-ciges chamfered to t-~vent binding with.r+4ius under bolt heac.

Ciump Bolt Tension: «.000 pounds per bolt (maximum). In the absence of a
wore exact method of determining bolt t:niion the followinn maximum tightening
torques shall be used:

e3¢ diameter (inches) ~.,/8 1 1172 11/4
vorque (foot-pounds; 87 95 19 111

Finish: ‘A1l faying surfac®s to be galvanized, 7:2e of paint, and snn.th and
free °f ridges, scallops. ~icks, and burrs.

Mivating Height: 56.fc02t, 6 inches measu. <! from bottom of pn ¢ base plate to
centerline of lumiraiie mounting tenon (maximum).

Weight: 1,000 scunds (include lTumira.re, mast arm(s), rc'e, and base plate)
(maximum) .
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Mast Arm Jrientation: Mast ara may be parallel tr 1 flat side of the Luse
provide. _that side faces agnroach traffic or ma; ,ass over a clamp ‘nit
(see.r3gye 4 of this Attach.ent).

Placement: The terraio about the pole bhase shall not inhibit iranslation of
the pole and approa:h topography shall . such that a vehicls leaving the
roadway at desigr speed and an angl~ ¢ up to 25 degrees w11! not strike the
pole at a heighu yreater than were 12 pole located at/ ~“c edge of the
pavement. (“.,» approach terrain “»11 not cause an erraut vehicle to becor~
airborne.)

While t'i. restrictions listun here are rather e:n.2nsive and in some 1. stances
diffe~ from some current p~.ctices, for examp’e the clamp bolt tri:<ion, keeper
pla‘+ thickness, and m>2* arm oriention prec.~1bed differ from thcse in the
Covtrans standard, one should not infer FY.% is apprehensive about the use of
<iip-base luminaire supports. It is jusi that our extensive study of these
structures has giv.n us an insight thz* ‘feads us to believ: chey will work
best and the pu»«ic will be best seiwd by adhering to *.> guidance we have
outlined.
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tuminaire S1ip Base Orientation

Best Breakaway
Performance

Acceptable

Dircation
of djacent
Caffic

=D

dest Compromise
to avoid undesirable

orientation

Diveccion
¢* Adjacent
raffic

\\\\\\\\yj\j Acceptable

Worst Breakaway
Performance

f Not Recommerded

Direct ¢

G” ) of Alracent
Trariic






