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US. Depariment 406 Seventh St S.W.

of Transportation ) Washington. D.C. 20580
Federal Highway

Administration Refer to: HNG-14

Fouad H. Fouad, PhD., P.E.

Sherman International Corp.

Pole Division

2117 Magnolia Avenue So., Suite 103
Birmingham, Alabama 35205

Dear Dr. Fouad:

Thank you for your letter of April 24 to Mr. Thomas 0. Willett requesting
Federal Highway Administration's {FHWA) acceptance of your company's new line
of breakaway fibergiass poles. You enclosed product specifications and a
report, dated February 1992, of pendulum testing performed by the Southwest
Research Institute (SWRI). In response to our requests, you sent additional
material on the extrapolated high speed velocity change on May 21 and June 3.

One test was conducted to assess the compliance of the Sherman Catalog Number
D-MB39-F-50-S10 direct burial fiberglass Tuminaire suppert with the breakaway
requirements of the 1985 AASHTO Standard Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals. These
specifications have been adopted, with minor modifications, by the FHWA. The
test article is described in the enclosed specifications and drawing, and is
considered representative of the largest of the breakaway direct burial poles.

The new breakaway design is achieved by weakening various layers of the
fiberglass mats as well as adding a bondbreaker between the layers during
fabrication of the pole. The pole is also strengthened above and below the
impact zone with additional glass reinforcement. This breakaway design will
supersede Sherman's previous direct burial fiberglass poles which received
FHWA acceptance via our letter of November 10, 1988. We understand the
special designation "85BK" will be given to your company's new line of
brga%away poles so that they may be easily differentiated from non-breakaway
models.

The test results are summarized here:
Soil type NCHRP 230 S-2 ("Weak") soil*
Pole Mass, Kg (1bs.) 112 (246.5)



Luminaire Mounting Height, m (ft.) 11.28 (37.0)
Mass of Pole, Mast Arm, and Luminaire

abave point of breakaway, kg (lbs.) 106.8 (235.0)**
Pendulum Mass, kg (lIbs.) 818 (1,800)
Impact Speed, km/h (mph) 32.2 (20.0)
Velocity Change, m/s (fps) 2.04 (6.69)
Calculated High Speed Velocity

Change, m/s (fps) 1.75 (5.73)
Stub Height mm (in.) 250 (9.8)***

*Testing in S-2 soil is considered a "worst case" for the device, thus testing
in S-1 soil is not warranted.

**Mass of pole below point of breakaway is 35.7 kg (78.5 Ibs.)

***The stub of the pole (which was pulled up out of the soil a few inches)
was severely damaged and had lost its structural integrity. It did not
snag, nor otherwise impede a car driven over it after the test.

These results meet the change in velocity and stub height requirements adopted
by AASHTO and the FHWA. Therefore, your company®s fiberglass pole described
above 1s acceptable for use on Federal-aid highway projects, within the range
of conditions tested, if proposed by a State. You also asked for our
acceptance of several other poles which would be expected to perform at least
equal to the tested pole with respect to vehicular impact. A listing of the
catalog numbers and sizes of these poles are enclosed. We concur that these
additional poles are also acceptable for use on Federal-aid highway projects
as discussed above.

Our acceptance is limited to the breakaway characteristics of the system and
does not cover its structural features. Presumably, you will supply potential
users with sufficient information on structural design and installation
requirements to ensure proper performance. We anticipate that the States will
require certification from Sherman International Corp. that the poles
furnished will meet the FHWA change in velocity requirements and have
essentially the same composition, mechanical properties, and geometry as that
used in the tested pole (with the understanding that the basic dimensions will
differ for the additional poles accepted, as discussed above).
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Sherman International Corp., fiberglass poles are proprietary. Thus, to be
used in a Federal-aid highway project: (a) they must be supplied through
competitive bidding with equally suitable unpatented items; (b) the State
highway agency must certify that they are essential for synchronization with
existing highway facilities or that no equally suitable alternate exists; or
(c) they must be used for research or for a distinctive type of construction
on relatively short sections of road for experimental purposes. Our
regulations concerning proprietary products are contained in Title 23, Code of
Federal Regulations, Section 635.411, a copy of which is enclosed.

Sincerely yours,

7. 2 Ao

Lawrence A. Staron
Chief, Federal-Aid and Design Division

Enclosures

Geometric and Roadside Design Acceptance Letter Number LS-26
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Poles Submitted for FHWA Breakaway Approval

Catalog Number | Nomind | Shaft Pole Tip Butt # Ol' Area

Mtg Ht | Length | Wgt. 0oD. | OD. Glass in?

(FT) FT) (LB) N (IN) Layers
D-MB39-F-50-510 | 3 7 30.37 2¢650 | 152 | 1s.68 4+1])038
TB16-B-40 4 16.48 30 3.0 6.56 1.88
TB20-B-40 16 19.75 45 3.0 7.27 2 3.76
TB24-B40 20 24.00 80 3.0 8.18 2 3.75
TB13-B-50 10 18.17 2% 3.0 5.84 1 1.88
TB20-B-50 16 19.75 63 3.0 7.27 2 | am
TB24-B-50 20 24.00 67 3.0 8.18 2 3.75
TB30-C-60 25 29.58 92 3.7 10.09 3 5.63
TB35-C-50 30 35.00 119 3.7 1126 3 5.63
TB40-C-50 8 1 3037 | 147 |37 |l 22|  316.63
TB20-D-100 16 10.75 53 4.41 8.68 2 .75
TB24-D-100 20 24.00 67 441 .50 2 3.75
TB30-D-100 25 20.568 97 4.41 10.80 3 5.83
TB35-D-100 30 35.00 122 | 441 11.97 3 5.63
TB40-D-100 35 89.37 163 | 441 1293 4 7.50
TB24-D-200 20 24.00 88 441 .59 3 5.63
TB30-D-200 25 29.58 106 | 441 | 1080 3 5.63
TB35-D-200 30 36.00 47 | 441 1197 4 7.50
TB40-D-200 35 39.37 170 | 44 1203 4 7.50
TB35-P-300 30 35.00 160 | 5.2 12.68 4 1.50

b
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akawa
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Catalog Number | Nominal Shaft  |Pole Butt | #0f | Area
Mtg Ht Wwagt. 0%. 0.D. Glass (in?)
(FT) | Length | (LB) (IN) (IN) Layers
FD

SB13-C-50 10 13.17 24 a7 6.53 1 1.33
SB20-C50 16 19.76 62 37 7.97 2 3.76
SB24-C-50 20 24.99 66 37 0.33 2 3.75
SB30-C-50 25 20.58 96 3.7 10.09 3 5.63
SB35-C-50 30 35.00 121 3.7 1126 3 5.63
SB40-C-50 35 39.37 150 3.7 1222 3 5.63
SB46-C-50 40 45.93 203 3.7 13.83 4 7.50
SB30-D-100 25 29.53 104 | 441 | 1080 3 5.63
SB35-D-100 30 35.00 120 | 441 | 1197 3 5.69
SB20-D-110 16 10.75 56 441 8.68 2 3.75
8B24-D-110 20 24.00 80 441 9.59 s 5.68
SB30-D-110 25 29.53 107 | 441 1080 3 5.63
SB35-D-110 30 35.00 1456 | 441 11.97 4 7.50
SB40-D-110 35 39.37 1718 | 441 12.91 4 1.50
MB23-D-50-54 20 23.00 63 441 9.38 2 3.75
MB30-D-60-54 25 29.53 95 4.41 10.39 3 6.63
MB35-D-50-54 30 34.69 123 4.41 11.86 3 6.63

MB39-F-50-54 35 39.37 167 512 13.63 4 7.69




Catalog Number | Nominal | Shaft Pole Tip Butt # Of Area
Mtg Ht | Length | Wgt. oD 0.D. Glass (in? )
CatalogNumber | Nominal | Shaft Pale Tip Butt #0Of Area (FT) (FT) (LB) IN) | OV Layers
Mtg Ht Length . ) 2
= S N B B il il Mp2zisoDio | 20 | a2us0 | 15| asa | mas | s | ses
MB23-D-50-D4 20 23.00 85 | 44| ess s | ses
MBS0-F-60-D4 25 20.53 117 512 | 1151 ) 5.63 MB21-K-50-S12 20 20.75 88 ab4 11.02 8 5.68
MB35-G-50-D4 30 34. m 158 5.83 | 13.28 4 1.50 MB26-K-50-812 25 268.25 121 ab4 12.21 a 5.63
MB39-G-50-D4 35 39.30 185 583 | 14.34 4 7.50 MB32-K-50-812 SO 31.75 170 ab4 13.40 4 7.50
MB36-K-50-8.2 35 36.00 01 | asa | 143 4 7.50
MB23-D-50-86 20 23.00 87 | 441l o038 s | ses
MB30-F-50-56 2 205 | V| s12 |15 3 |55 MB2LKGODI2 | 20 | 2076] ur] 664} ue) 4 | 1%
MB33-F-50-S6 30 32.88 136 5.12 | 1221 4 7.m :
MB39-F-50-86 38 se. 42 178 | 612 | 1968 4 | 750 EB25-C60-SE4 20 2297 80 | 3870 ) 866 2 8.75
EBS30-D-50-SE4 25 2063 m | 44| 107 3 | ses
MB2sF50D6 | 20 | 2300 | 06 | 612 | 1000 | 3 | ses EB35-D-50-SE4 el M7 ] w7 | 441] ne2) 3 | 563
mBsogoons | 26 | 2088 | 141 [ 5.83 1wl 417 m EB40-D-60-SE4 36 46.75 168 | 441 | 1300 4 | 150
ME35.G.5°D6 " 260 6l t@ ez T EB46-D-50-SE4 0 575 | 203 | e4a1| 1420 4 | 160
B Co058 ” 0 o | oo | 10me + | ses EB23-C-50-DE4 || zol | 22l. 07 | aol [ 3.70 llam |I 3 |] 5.55
MB25 K608 > 2500 2 | ese | 1200 s | ses ER30-D-50-DE4 Izs zo.sls b 6(3)1| l4. 41 ] 1o.79| '4’j 7.m
MB33-K-50-88 30 3238 161 | 654 | 1368 + | 750 EB33-D-50-DE4 30 : 1881 4.41 11175 ¢ 1 7m
pMBuF7688 | 30 | ssso | 188 | 512 [ 1288 | 4« | 7.,
MB22-K-60-D8 20 2200 100 | 654 |1120 s | ses
MB28-K-50-D8 25 28.00 4] 654 | 1250 4 | 160
MB22.K-50-810 20 2150 92 | 654 | 1118 s | ses
MB28-K-50-510 25 27.m 121 654 | 1248 3 | ses
MB33-K-50-810 SO 32.80 152 6.54 | 13.52 4 7.m
4/6




Ii D-TB35-1)-2562 30 30 164 4.41 1Zu 4 .ou
D-TB30-D-252 26 2068 | 124 441 | 103 3 6.63
D-TB24-D-252 | 20 24 o1 441 |9s 3 5.63
D-TB40-D-186 35 3937 | 170 441 | 129 4 7.50
D-TB36-D-186 | 30 35 191 4«1 | 120 4 5.63
D-TB30-D-186 25 2058 | 108 441 | 108 3 5.63
BTBiAC:188 | Boz (¥ (3] (¥ |3 58
D-TB40-C-128 35 3037 | 186 3.7 122 4 7.50
D-TBS5-C-123 | 30 8 |ur |s7 Jus |s 5.63
D-TB30-C-123 25 2058 |97 3.7 101 3 568
D-TB24-C-123 20 24 68 3.7 89 2 3.75
BIRMCs |#.  [em |1 |37 (ne 4 IR
D-TB30-C-50 25 28 |# |87 |81 |2 KL

|
D-TB24-C-50 20 % |88 a1 [se |2 3.76
D-MB33-D-50-S8 30 32.33 141 4.41 11.48 3 6.33
D-TB20-B-35 16 19.76 | 40 3.0 13 2 3.76

MtgHt | Length | Wgt. oD. |oD. Glass (in?)
FT) Fn @AB) (410)) N Layers
I Catalow Number | Nominal | Shat [ Pote [ To [But [#of | ares

D-MB40-D-90-D6 34.83 39.42 232 441 12.92 4 7.50
L7 DLDRYL/ ROO0 O%.00 oV. %% 1y IV la.LL L 1.0V
DMBISDDf. 3048 [3688 jis8 (44 |18 (2 983
TN MDAN N AE QO a4 Do an Ao 100 o an :lllﬂ‘ r] mENn
D-. 30.42 34.50 133 441 11.90 3 5.68
D-MB28C4556 |2438 |2702 |94« |3 [em |s 5.62
1 ] |
D-MB40-F-50-S6/D8  35.83 89.42 136 5.12 12.70 4 7.60
D-MB35-F-50-S6/D6 | 31.42 36.0 160 5.12 12.70 4 7.50
Al T ARALIECE AUV VI AT BL.m& - avv BB TV d V.00
D-MB30-F-50-S6/Dé | 26.0 29.58 118 5.12 11.60 3 563
NMRIATLRNLQRMA 01 49 94 N nn A A1 0 an a x a0
D-SB46-C-50 45. 216 3.70 13.60 4 7.60
D-8B40-D-50 34.42 39.42 153 441 12.0 4 7.80
D-SB35-D-50 30.0 36.0 128 441 10.8 3 5.63
D-SB30-D-50 24.68 29.58 106 441 10.8 3 5.63
D-SB24-C-50 20.0 240 76 3.79 3.9 2 3.76
| ———————— - ay w sy Nt d vy vy Layors
ALY IVULLIICT Vo Owus ruKe 1p buw ro Area
Mtg.Ht Length | Wgt. 0.D. 0.D. Glass (in?)
o™ ™ mom mn Man r
I Nabal, NI, ~ I AT, I | I oL.n I Dol I me_ I ™ _aa I - - I N I




TECHNI CAL | NFORNMATI ON

SPUN_FI BERGLASS REI NFORCED PLASTI C POLES W

| MATERI ALS

GLASS
The two main conponents used in the manufacturi n% of the 20 oz/sa YD LONGI TUI NALLY
spun FRP pole are the polyester resin and the fiberglass ORl ENTED
fabric reinforcenment. In addition a non-structural “sur- 0
facing veil (mat) is used to provide protection to the (70%
surface of the pole. The type,, trade name, aid Sone of
t he physical characteristics of the basic materials used * WGT - 28 o7/ SQYD
are given herein:
(A Polyester Resin goz/sa YD. CHOPPED STRAND
Type: Unsaturated polyester resin solution MECHAN CALOLY
Manuf acturer:  GLS Fibergl ass BoNDED (309
TYikine Name: GLS 1002~-MIC *
Viscosity: #3 60 rpm 400-500 cps . .. , ; THCK - 50 MLS
Unit Weight: 9.1 Ibs/gallon specific gravity = 1.10 ,
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
Boi | ing Range: 290-295 °F VEIL
Per cent age Vol agi e by Volune: 47.4%
(FaIaFShPOi nt : ( 90 E; ‘ Ll% (:Jol' 1%

Ti ne: mmss) = :
Cure Tinme: (mmss) = _27:00 * WGT — 1.500z/sa YD
Peak Exotherm = 357 " F
* THCK ~ 19 wMrILs

(B) Gass Fabric '
Type: "E" glass (electrical grade); undi recti onal rovin
N)éﬂif acturer & O ass: Syncoglas V672 or Syncogl as 42RK/%/BOO RESIN
Wi ght : 29 o0z./sq.yd. "
Specific Gravity: =2 54 SPECIFIC GraviTY = 1,10 (68.6 LB/CUFT,
Thickness: = 05" in./layer 9.2 LB/GALLON)

(C SurfAcing Veil
* SATURATION RATIO

Type: Polyester nmmat.

Manuf acturer & O ass: Royalin Grbh, G6/11.40A/00/50
Wi ght 1.5 oz/sq.yd. y For GLAss 60%
0

Thi ckness: 019 in./layer BY WEI GHT |

For VEIL
10% PoOLYESTER BY WEIGHT



SURFACING MAT (VEIL)

IS A LI GHTWEI GHT MAT (~1.5 OZ./SQ YD.)
USED AS RESIN-RICH SURFACE LAYER

TO PROVIDE GOCD APPEARANCE, SMOOTH SURFACE

FOR RESI STANCE TO WEATHERI NG

PREVENTS UNDERLYING GLASS FI BERS FROM PROTRUDI NG THRU THE
SURFACE

PROVI DES ACHEMCAL RESI STANT QOO/ER NG

COWPENSATES FOR SHRI NKAGE THAT MGHT OTHERW SE OCCUR IN A
RESI N-RI CH SURFACE

TYPE USED:
STANDARD SURFACI NG VEI L MDE OF POLYESTER MATERI AL.

THE VEIL ISHGH IN RESIN (MIN 90% BY WGT) THAT CONTAI NS UvV-
INH BITORS AND PIGVENT THAT MAKES IT UV- RESI STANT, AND
ASSURES LONG LI FE WTHOUT CLASS | BLOW NG'



| | MECHANICAL PROPERTIES

Li sted bei ow are typical physicai and mechani
of the conposite FRP |am nate used in pole c
The properties are based on a |aminate that

40% gl ass and 60% pol yester resin.

Specific Gavity: 1.7
Tensile Strength (psi) 36, 000
Conpressive Strength (psi) 30, 000
Flexural strength (psi) 35, 000
Shear strength (psi) 6, 000
El astic Mdul us (psi) 2,700,000
Poisson's Ratio 0.16

I 11 MANUFACTURI NG PROCESS

manufacturing process may be summarized as foll ows:

A predeterm ned nunber of glass fabric layers and a
surfacing veil are placed in a hollow steel nold.

The mold is rotated slowy so the nmaterials wll
unwi nd and conform snoothly to the wall of the nold.

The nmold is then rotated at a high speed (1200-1500
rpm) during which the polyester resin and special
catalyst are injected into the nold.

Duri ng sgi nning the resin is bei nth cured using
radi ant heaters which keep the nold at an el evated
tenperature.

After the laninate achieves conplete saturation the
speed of the nmold is reduced while the resin still

continues to cure.

The finished pole shaft is renoved fromthe nold after
conpl etion of curing.

The shaft is then trimed and subjected to the special
fabrication operations as required per shop draw ngs.

Not es on Pol e Manufacturing

1) .%ba _xasin/qlass fiber ratio (by wei ght) for the main
reinforcing glass fabric is approximately O0.60.
The resin/glass fiber ratio for the surfacing veil is

approxi mately 0. 90.

The resin gel time varies between 15 to 20 m nutes.

[}
The gel tine is established and vari ed by controlling
the dosage of MEKP (peroxide catalyst)

The curing period is approximately as |long as the gel
tine.



23 CFR Ch. | (4-1-90 s‘

#636.411 Material or product selection.

(a) Federal funds shall not partici-
ate. directly or indirectly. in payment
or any premium or royalty on any
patentéed or proprietary material, spec-
ification, or process Specifically set
forth in the plans and specifications
fo[ a project. unless:
) _Suchr paténtéd” or progri’e“ra y
item is purchased or obtained throug
competitive bidding with equally suita-
ble unpatented items: or

(2) The State highway agency certi-
fies either that such patented Or pro-
prietary item Is essential for synchro-
nization with existina highway facili-
ties, or that no equally suitable alter-
nate exIsts; or

(3) Such patented or proprietary
Item is used for research or for a dis-

184

federal Highway Administration, DOT

tinctive type of construction on rela- *
tlvely short sections of road for experi-
mental purposes.

(by When there is available for pur-
chase more than one nonpatented,
nonproprietary material, semlfinlshed
or finished article or product that will
fulfill the requirements for an item of
work of a project and these available
materials or products are Judged to be
of satisfactory quality and equally ae-
ceptable on the basis of engineering
analysis and the ant|C|Pated prices for
the related item(s) of work are esti-
mated to be approximately the same,
the PS&E for the project shall either
contain or include by reference the
specifications for each such material
or product that is considered accepta-
ble for incorporation in the work. If
the State highway agency wishes to
substitute some other acceptable ma-
terial or product for the material or

roduct designated bP/ the successful

idder or bld as the lowest alternate.
and such substitution results in an In-
crease in costs, there will not be Feder-
al-aid participation in any increase In
Costa.

(e) A State highway agency may re-
quire a specific material or product
when there are other acceptable mate-
rials and products, when such specific
choice §s approved by the Diviston Ad-
ministrator as being in the public in-
terest. When the Division Administra-
tor 3 approval is not obtained, the item
will be nonparticipating unless bidding
Procedures are used that establish the
unit price of each acceptable alterna-
tive. In this case Federal-aid participa-
tion will be based on the lowest price
s0 established.

@ Appendix A sets forth the
FHWA reauirementa reearding (1) the
specification Of alternative types of
culvert pipes. and (2) the number and
types of such alternatives which must
be set forth in the specifications for
various types of drainage installations.

(e) Reference in specifications and
on plans te single trade name materi-
als will not be approved on Federal-aid
contracts.

185



US Departrment
of Transportation

Federal Highway
Administration

Fouad H Fouad, Ph.D., P.E.
Professor of Civil Engineering
Sherman Wility Structures, Inc
P.O. Box 1926

Bi rm ngham Al abama 35201

Dear M. Fouad:

This is in response to your letter of Januar
Eller requesting that the Federal H ghwa
addi tional number of your conpany's

| um naire supports acceptable for

System (NHS). On June 10,

as addi ng a bondbreaker
the pole.
I npact zone with additiona
request is to add new
acceptable in 1992. I

FEB I 5 1995

LS 26 4

400 Seventh St..S.W.
Washington, D.C.20590

Refer to:

pendul um testing. _
breakaway performance of these poles Is achieved by weakening
various layers of the fiberglass mats near the groundline as well

Your

HNG 14

7 to M. Gerald L.
Adm nistration find an
reakaway fiberglass

use on the National
1992, we wote to you and found a
range of poles acceptable based upon

H ghway
The

between the layers during fabrication of
The pole is also strengthened above and bel ow the

gl ass reinforcenent.
oles to the catal og of poles we found

of the new poles on your list are within
the range of poles we have already found acceptable.

current

Detail s of

the pole construction may be found in the enclosed drawi ng and

speci fications.

The follow ng additional
I f requested by a State.

pol es are acceptable for

use on the NHS,

Catalog # Mtg. HL. Shaht L. Pole Tip OD Butt CD ¥of x-gect Araa
mm (%) mm (i) Moss mm {in) mm (in) Glass mm’* (in)
g (lbw} Layers

D-MB26-K-50-512 6400 (21) 8 004 (26.25) £49(121) 186 (6.54) 310 (12.21) 3 3632 (56N
D-MB32-K-50-512 8200 (27 9677 (31.75) 69 9 (154) 166 {6.54) 340 {13.4) 4 4839(79)
D-MB30-F-50-56 T 600 (25) 9016 ({29.58) 483 (1) 130 (5.12) 292 (11.51) 3 3832 (5.63)
D-MB33-F-50-56 8 500 (28) 10 007 (32.83) 567 (125 130 (5.12) 310 (12.21) 3 3632 (563
D-MB34-F-50-56 B 800 (29) 10211 (33.9) 580 (130) 130 (5.12) 314 (12.36) 3 3632 (563
MB38-K-50-512 9400 (31) 11025 (38.17) 85 3 (138) 166 (6.54) 364 (14.35) 5 €052 (9.38)
MB39-F-50-56 10 700 (35) 12 015 (39.42) 785(170 130 (5.12) 346 (12.62) 4 4839(79)
MB40-F-50-56 10 700 (35) 12 015 (39.42) 5017 130 (5.12) 3458 (12.83) 4 4 839 (7.5)
D-MB30-F-50-D6 7600 (25 | 9016(29.58) 61.5 (140 120¢5.12) | 282 (1151 4 4839(75)
NA30-$12-99 9100 (30) 9677 (31.75) 699 (154 166 (6.54) 344 (13.54) 4 4838 (75
NA3Q-512-02 9100 (30) 9677 (31.75) 69 9 (154) 166 (6.54) 344 (13.54) 4 4830 (75
The pole that was tested in 1582 to qualify the range of poles found acceptable by our June 10, 1992, memo was:
D-MB38-F-50-510 I 11 300 (37) 11 960 (39.33) I 111.8 (248 5) I 130 (5.12) 415(13.63) I 5 | 6052 (9 38




2
All conditions in our June 10, 1992, letter remain in effect.

Sincerely yours,

463

er L. Poston, Chief
// Federal-Aid and Design Division

2 Enclosure

Geometric and Roadside Design Acceptance Letter LS-26A



Features of the breakawav device

Perfect sheaf of the pole upon impact was achieved through introducing the following
modifications to the conventional pole design.

L.

Cutting each glass laminate in the vicinity of the groundline. However
not all glass layers are cut at the same section. Cuts are staggered
approximately 4 inches apart.

Placing a layer of polyethylene foil (approx. 40" wide x 17" long) between
the glass layers in me vicinity of the impact zone. The foil has holes cut
in approximately 50% of its area to allow the passage of the resin during
spinning of the pole. The objective of me polyethylene foil is to
delaminate the pole in the impact zone, thus decreasing its shearing and
flexural resistances considerably in that zone.

Providing additional glass reinforcement above and below the impact
zone. This aids in confining the impact effect to the weakened zone and
prevents failure from spreading to other regions of the pole.
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Figure 2. Manufacturer's Drawing of Test Article
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US. Department . 400 Seventh St., SW.
of Transportation April 18, 1997 Washington, D.C. 20550
Federal Highway

Administration Refer to: HNG-14

Fouad H. Fouad, Ph.D., P.E.
Professor of Civil Engineering
Sherman Utility Structures, Inc
P.O. Box 1926

Birmingham, Alabama 35201

Dear Mr. Fouad:

This is in response to your letter of February 10 to Mr. Gerald L. Eller requesting that the
Federal Highway Administration find an additjonal number of your company’s breakaway
fiberglass luminaire supports acceptable for use on the National Highway System (NHS). On
June 10, 1992, we wrote to you indicating the acceptability of a range of poles based upon
pendulurn testing. Subsequently, on February 15, 1996, we indicated the acceptability of
several more specific pole sizes and configurations that fell within the range of the poles found
acceptable earlier. The breakaway performance of these poles is achieved by weakening
various layers of the fiberglass mats near the ground line as well as adding a bondbreaker
between the layers during fabrication of the pole. The pole is also strengthened above and
below the impact zone with additional glass reinforcement. Your current request is to add new
poles to the catalog of poles we found acceptable in 1992 and 1996. All of the new poles on
your list are within the range of poles we have already found acceptable.

Therefore, the additional poles listed in the following table are acceptable for use on the NHS,
if requested by a State.

Catalog # Mig. Ht Shaft L. Pole Mass Tip OD Butt OD # of Glass | s-sect Area
mm {ft) mm (ft) kg (Ibs) mm (in) mm (in) - | Layers mm’® (in’)
D-MB46-F-50-56 12 600 (41.33) 14000 (45.92) | 103.9(229) | 130(5.12) | 382 (15.04) | 5 6052 (9.38)
D-MB46-F-50-Dé 12 170 (39.92) 14 000 (45.92) 107.2 (236) 130 (5.12) 382 (15.04) 5 6052 (9.38)
D-MB44-F-50-56 11 760 (38.58) 13 208 (43.58) 96.1 (212} 130 (5.12) 369 (14.53) 5 6052 (9.38)
D-MB44-F-50-D6 11 760 (38.58) | 13 208 (43.58) 98.8 (218) 130 ¢5.12) | 369(14.53) | 5 6052 (9.38)
D-MB43.G-50-58 11560 (37.92) | 13080 (42.92) | 102727 | 148(5.83) | 38415100 | 5 6052 (9.38)
D-MB43-G-50-D8 | 11560 (37.92) | 130804292y ] 104.1(230) | 148(5.83) § 38415100 |5 6052 {9.38)
D-MB43-G-50-810 § 11 380(37.33) | 12900(42.33) } 10422300 | 148(5.83) | 380(1497 |5 6052 (9.38)
D-MB43.G-50-D10 } 11380(37.33) | 12900(42.33) | 1042(230) | 148(5.83) ] 380(14.97 |5 6052 (9.38)
D-MB43-K-50-512 | 11200 (36.75) | 13030(42.75) { 110.3(243) | 158(6.54) {401 (1570 | 5 6052 (9.38)
D-MB43-K-50-D12 | 11200 (36.75) | 13003 (42.75) | 110.3(243) | 158(6.54) { 401(157" |5 6052 (9.38)




The pole that was tested in 1992 to qualify the range of poles found acceptable by our June 10, 1992, memo was:

D-MB39-F-50-510

11 300 (37.00)

20000 (39.37

111.8 (246)

130 (5.12)

415 (16.34)

5

6 052 (9.38)

Details of the pole construction are shown in the enclosed drawings of the ten poles and a

description of the breakaway features, also enclosed.

All conditions in cur June 10, 1992, letter remain in effect.

6 Enclosures

Supplemental to Geometric and Roadside Design Acceptance Letter LS-26B

Sincerely yours,

Dy (1 F e,

Dwight Horne, Chief

Federali-Aid and Design Division




Features of the breakawav device

Perfect shear of the pole upon impact was achieved through introducing the following
modifications to the conventional pole design.

1. Cutting each glass laminate in the vicinity of me groundline. However
not all glass layers are put at the same section. Cuts are staggered
approximately 4 inches apart

2. Placing a layer of polyethylene foil (approx. 40" wide x 17" long) between
the glass layers in the vidnity of the impact zone. The foil has holes cut
in approximately 50% of its area to allow the passage of the resin during
spinning of the pole. me objective of me polyethylene foil is, to
delaminate me pole in the impact zone, thus decreasing its shearing and
flexural resistances considerably in that zone.

3. Providing additional glass rainfomement above and below the impact
zone. This aids in confining the impact effect to me weakened zone and
prevents failure from spreading to other regions of the pole.
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