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1. Scope Time of Burning of Self-Supporting Plastics in a Horizon-

1.1 This specification covers reinforced thermosetting plas- _tal Positior? .

tic poles used for outdoor lighting. Such poles may be D 883 Terminology Relating to Plastits _

applicable to electric power and telecommunication distribu- D 1435 Practice for Outdoor Weathering of Plastics

tion installations. D 2565 Practice for Operating Xenon Arc-Type Light-
1.2 The design parameters of the poles shall be agreed upon EXPosure Apparatus With and Without Water for Exposure

by the purchaser and supplier and should take into consider- _Of Plastic§ S

ation the anticipated service conditions of installation and D 4329 Practice for Operating Light- and Water-Exposure

transportation of the product. Apparatus (F_Iuorescent UV-Condensation Type) for Expo-
1.3 This specification includes poles with above-ground or _Sure of Plastics o S

standard mounting height of 10 ft (3.05 m) through 50 ft (15.24 E 29 Practice for Using Significant Digits in Test Data to

m). Two classes of poles are covered, one of standard design, Determine Conformance with Specificatiéns

the other of stiff design. E 691 Practice for Conducting an Interlaboratory Study to
1.4 The values stated in inch-pound units are to be regarded Determine the Precision of a Test Metfod

as standard. Equivalent SI units are indicated in parentheses. G 23 Practice for Operating Light-Exposure Apparatus
1.5 The following precautionary caveat pertains only to the ~ (Carbon-Arc Type) With and Without Water for Exposure

test methods portion of this specification, Section T@is of Nonmetallic Materiaf$ _

standard does not purport to address all of the safety problems, G 26 Practice for Operating Light-Exposure Apparatus

if any, associated with its use. It is the responsibility of the user ~ (Xenon-Arc Type) With and Without Water for Exposure

of this standard to establish appropriate safety and health _Of Nonmetallic Material$ _

practices and determine the applicability of regulatory limita- G 53 Practice for Operating Light- and Water-Exposure

tions prior to use. Apparatus (Fluorescent UV-Condensation Type) for Expo-
sure of Nonmetallic Materiafs
2. Referenced Documents 2.2 AASHTO Standard:
2.1 ASTM Standards: Standard Specifications for Structural Supports for Highway

A 153 Specification for Zinc Coating (Hot-Dip) on Iron and Signs, Luminaires and Traffic Signals, 1985
Steel Hardwaré :

C 131 Test Method for Resistance to Degradation of SmaII-S' Term|n.ol.o.gy -~
Angeles Maching defined shall be in accordance with Terminology D 883.

D 149 Test Method for Dielectric Breakdown Voltage and 3.2 Definitions of Terms Specific to This Standard:
Dielectric Strength of Solid Electrical Insulating Materials ~ 3-2.1 anchor base-a device attached to the bottom end of

at Commercial Power Frequendies a pole designed to be mounted on an accommodating platform.
D 257 Test Methods for D-C Resistance or Conductance of 3-2.2 arm—a structural member, approximately perpendicu-
Insulating Materialé lar to a pole, that supports a luminaire.

D 635 Test Method for Rate of Burning and/or Extent and 3-2.3 direct burial—a term used to refer to a pole designed
to be supported by surrounding earth (soil). (See also 3.2.9)
3.2.4 effective projected area (EPA)maximum projected
area of an object multiplied by a drag coefficie@) for the

*This specification is under the jurisdiction of ASTM Committee D-20 on Specific shape of the object.
Plastics and is the direct responsibility of Subcommittee D20.18 on Reinforced
Thermosetting Plastics. s

Current edition approved Nov. 15, 1992. Published January 1993. Originally Annual Book of ASTM Standardéol 08.01.

6
published as D 4923-89. Last previous edition D 4923-89. 722:3:: gggt g; ﬁgim gg:gzrﬁ: (1)282
zAnnual Book of ASTM Standardéol 01.06. 8 Annual Book of ASTM Standagddol 06.0L
Annual Book of ASTM Standardgol 04.02. o Available f he American A L .fS High 4T )
4 Annual Book of ASTM Standardéol 10.01. vailable from the American Association of State Highway and Transportation

Officials, 444 North Capitol St N.W., Washington, DC 20001.
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3.2.5 flexural fatigue—change in property(ies) of a pole as 4.2 Class 2—A stiff pole as determined by deflection (see
influenced by cyclical wind loading that induces flexural 8.1.2.2).
stresses and strains in the pole. . .

3.2.6 luminaire—a complete lighting fixture that includes 5. Ordering Information
light source, lens, reflector, housing, mounting provision, and 5.1 To allow pole manufacturers to determine proper pole
may include ballast. dimensions and strength for specific applications, purchase

3.2.7 mounting height-the vertical distance between orders and requests for quotation should provide the following
ground level and the center of the light source in a post top otformation:
arm-mounted luminaire. 5.1.1 Type of pole mounting, direct burial or anchor base.

3.2.8 percent deflection-the ratio (expressed in percent) of ~5.1.2 The luminaire mounting height and embedded depth
the pole-top deflection caused by a specific load to th&f pole.
above-ground height of the pole. 5.1.3 Luminaire EPA, weight, slip fitter diameter, and quan-

3.2.9 pole—a reinforced thermosetting plastic shaft thattity of luminaires per pole.
includes provisions for installing a luminaire or arm(s) and is 5.1.4 If the luminaire will be supported by an arm(s),
provided with service access and wire entry holes (if required)specify number of arms, length, rise, weight, EPA, centroid

3.2.10 S-1 soi—a soil that will effectively anchor a direct location, attachment detail, and attachment position on pole.
burial pole in the ground and resist environmental condittSns.  5.1.5 Wind speed at pole-installation site, in accordance

3.2.11 service access (or hand holeq covered opening in  With AASHTO Isotach Chart (see Appendix X2), or as other-
the pole, the axis of which is perpendicular to the axis of thevise specified.
pole and located above ground level, that provides access to5.1.6 The number, size, and location of access openings.
internal wiring and wire splices. 5.1.7 Applicable local, state, and national codes.

3.2.12 shaft—the fully cured, reinforced thermosetting plas-  5.1.8 Operating and maintenance practices and equipment
tic tubular portion of the pole before installing luminaire or to be used in servicing that may cause additional loads to be
attachment of fittings and cutting access holes. applied to the pole.

3.2.13 slip fitte—a cylindrical receptacle in the base of a 5.1.9 Color and finish (smooth or textured) of pole.
luminaire that engages a pole top tenon, or the end of an arm. 5.1.10 Class of pole (1 or 2).

3.2.14 surfacing vei—a surfacing mat, as defined in Termi- 6
nology D 883, sometimes used in the outer surrounding layer
of a pole to produce a smooth surface, or other desired surface6-1 Shaft ) ) ]
characteristics. 6.1.1 The shaft shall be a composite of thermosetting resin,

3.2.15tenon—a metal sleeve, cylinder, or other device re@nforc_ed with glass or other fibers of such qL_Jantity and
permanently secured to, (or embedded in) the top of the pol@rientation to meet or exceed performance requirements set
or the arm that inserts into the base (or slip fitter) of aforth in Section 8 when installed as a pole.
luminaire. 6.1.2 The shaft exterior surface may have a textured pattern

3.2.16 weathering resistanee-a property of the pole that ©F @ smooth finish. .
resists failure due to the degrading effects of exposure to 6.1.3 The exterior surface of the shaft shall be environmen-

. Materials and Manufacture

outdoor sunlight and wind-borne particulates. tally resistant in accordance with 14.5.
Nore 1—Such failure is evidenced by exposed fibers or cracks, crazes/- Requirements
or checks in the pole surface, or any agreed-upon criteria. 7.1 Direct-Burial Poles—The embedded end of direct-

3.2.17 wind load—the effect of specific wind speed acting burial poles shall prevent rotation when subjected to specific
on the pole, or all accoutrements which the pole is intended ttorsional requirements and embedded in suitable soil. (S-1 soil
support, expressed as a force. shall be the referee soil.)

, . . . . 7.2 Base-Mounted Poles
NoTte 2—Wind load is derived from the wind pressure formula in 721 Poles desi dtob hanicallv fast dt q
Appendix X1 using wind velocities for geographical location of the pole | /-4-+ FO!€S d€signed 1o bé mechanically fastened to groun

installation site from the Isotach chart in Appendix X2. foundations must have shafts permanently affixed to an anchor

3.2.18 wire entr n ning in le. the axis of which base. The total system must be capable of withstanding the
- € entry—an opening in a pole, the axis o N gombined forces for which the pole is designed.

is perpendicular to the axis of the pole, located below groun 7.2.2 The anchor-base flange shall have four radial slots to

:i;’fl’ ;:;a::;\;i(:wdes passage of below ground service WiNNGeceive anchor bolts and spaced 90° on a bolt circle as agreed
P Y- upon between purchaser and supplier.
7.3 Poles Designed for Post-Top Luminaiefoles de-
4. Classes . o i .
| h | . fecti signed for post-top luminaires shall be provided with a
4.1 Class I-The standard pole as determined by de ecnorbermanently affixed tenon nominally 3.5 in. (8.9 cm) in length.
(see 8.1.2.1). The outside diameter shall accommodate eithe#:m, 3-, or
4-in. (6.03-, 7.62-, or 10.16-cm) slip fitter as specified by the

user.
19 National Cooperative Highway Research Program Report No. 230, March, o ) )
1981, available from Transportation Research Board, National Research Council, NoTe 3—It is important that pole-top geometry be coordinated with
Washington, DC. fixture geometry. The pole top may require specific inside-diameter



iy D 4923

dimensions, or other modifications. 8.1.2 Pole-Top Deflectior-Poles, when tested in accor-

7.4 Poles Designed for Support-Arm ApplicatiePoles ~ dance with procedures such as described in Appendix X3, shall
designed for support-arm application shall be provided with dneet the following: _
cap to close the top of the shaft. The cap shall be corrosion 8.1.2.1 Standard Pole (Class 4)The pole-top deflection
resistant and must remain in place when subjected to maximuffiduced by the wind acting on the pole and all accoutrements

wind loads for which the pole is designed. attached thereto shall not exceed 15 % of the above ground
) height.
8. Performance Requirements 8.1.2.2 Stiff Pole (Class 2>The pole-top deflection in-

8.1 The pole, with specified luminaire(s) and arm(s) in-duced by the wind acting on the pole and all accoutrements
stalled, when exposed to winds determined in accordance withttached thereto shall not exceed 10 % of the above ground
Fig. 1 shall meet the following requirements: height.

- o . _ _8.1.3 Torsional Moment (Applicable to Poles with Arm-

NoTe 4—Unless a specific luminaire(s) and arm(s), if applicable, is ted Luminai OnhA-Th le shall withstand at | t
(are) specified, conformance shall be based on the maximum size (EPMOUH e umlnalre_s nly)-The po_ e sha W'_ stand a eas_
luminaire and, if applicable, longest arm and maximum size (EPA) foroN€ and one-half times the maximum torsional moment in-
which it is claimed that the pole is suitable at a specified wind speed. duced by the wind, as determined in Section 14.2. See also

Note 5—Statistical guidance established according to principles ofAppendix X4.
Practices E 29 and E 691 shall be considered when determining conform- 8.1.4 Flexural Fatigue—The pole shall resist degradation
ance. due to flexural fatigue, as determined in 14.3.

8.1.1 Bending Momert-The pole shall withstand at least 8.1.5 Burn Rate—The shaft shall not burn at a rate that
one and one-half times the maximum bending moment induceexceeds 1.0 in./min (2.54 cm/min) as determined in 14.4.
by the wind when tested (if applicable) in accordance with 14.1 8.1.6 Environmental Degradation-The shaft surface shall
see Appendix X1 for calculations. resist degradation from the environment in which the pole is
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installed, in accordance with 14.5. 10.2.6 Access hole covers shall be cast aluminum or plastic.
8.1.7 Conductivity—The shaft shall be electrically noncon- Material must withstand environmental exposure equal to pole
ductive. requirements.

N . 10.2.7 The access hole cover must deflect driving rain and
ote 6—In general, the pole shall not permit dangerous leakage,. . .

currents at voltages used with commercial luminaires. Where specifig'rt from interior of pole. .
insulation properties are required, these properties shall be described in 10.2.8 Access hole covers shall be secured by a corrosion-
such a manner that testing can be obtained in accordance with TegeSistant captive screw(s).

Methods D 149 or D 257. _ 11. Anchor Bolt Recommendations
8.1.8 Breakaway Poles—Rquwemeqts fo.r breakaway poles 11.1 Anchor bolts and nuts should be carbon steel and have
are not a mandatory part of this specification. When agreed tONC Class 2A threads. A minimum of 8 in. (20.32 cm) of the

between producer gnd consumer, such requirements shall U§fteaded end of the anchor bolt and nut and washers shall be
Section 13 as a guide. hot-dipped galvanized after fabrication, in accordance with

9. Workmanship, Finish, and Appearance Specification A 153. Anchor bolts shall be provided with one

9.1 There shall be no unsaturated fibers exposed on thseet of nuts for leveling and one set of nuts for locking.

exterior surface of the pole. 12. Dimensions, Weight, and Permissible Variations
12.1 The pole manufacturer shall determine the shaft length,

10. Wiring and Access based on specific embedment depth (where applicable), and

10.1 Wiring: _ . N luminaire mounting height. The total pole length shall be
10.1.1 The pole shall permit complete internal wiring from maintained within a tolerance of 1 %.
an underground source. 12.2 The pole manufacturer shall determine the pole weight

10.1.2 The pole shaft shall have an inside diameter of nNofhat will meet the strength requirements of the user’s installa-

less than 2 in. (5.08 cm) for its entire length, except as may bgon. Once the weight is established, weight shall be at least
otherwise required for special top inserts. The design shaljs o of the specified weight.

permit installation of supply conductors without damage and

for side-mounted arm installations, a minimum conductor-L3: Bréakaway Poles
bending radius of 3 in. (7.62 cm). 13.1 Usage—Breakaway supports are designed to yield

10.2 Wiring Access when struck by a vehicle, thereby minimizing injury to the
10.2.1 The edges of all cut surfaces shall be smooth and aficcupants of the vehicle and damage to the vehicle. All new
wire-entrance holes shall be sealed with resin or grommetedroadside signs and luminaires on high-speed highways located
10.2.2 For embedded poles, a 1.5-in. (3.81-cm) minimunwithin the suggested clear-zone width given in the AASHTO
minor diameter wire-entrance hole shall be located 24 in. (655uide for Selecting, Locating, and Designing Traffic Barriers
cm) below ground level, or as specified by user. shall be placed on breakaway supports, unless they are located

10.2.3 When specified by user, poles shall have a coverdeehind a barrier or crash cushion required for other reasons.
access hole of adequate size to provide access to wiring and ndupports outside this suggested clear-zone preferably should
reduce pole strength below design values. Access holes may be breakaway where there is probability of being struck by
circular or rectangular, with semi-circular ends. Typical sizeserrant vehicles.

are given in Fig. 2. 13.2 Design—Breakaway supports should be designed to
10.2.4 Vertical location of access holes shall be as agreeeprry loads as provided in Section 8. Dynamic performance

upon between user and seller. under automobile impact also must be considered. This is best
10.2.5 The radial location of access holes shall be agccomplished by full-scale dynamic testing, sometimes

follows: coupled with model studies or computer simulations. Satisfac-

10.2.5.1 Poles with Support Arm(s}90° clockwise from tory dynamic performance is indicated when the maximum
the centerline of the support arm as viewed from above unlesghange in velocity for a standard 1800-Ib (816.5-kg) vehicle, or
otherwise specified by users. Poles with post-top luminaire$s equivalent, striking a breakaway support at speeds from 20

shall be as specified by user. to 60 mph (29.33 to 88 fps) (32 to 97 km/h) does not exceed 15
fps (4.57 m/s), but preferably does not exceed 10 fps (3.05
. m/s).
(1\ 13.2.1 To avoid vehicle undercarriage snagging, any sub-
Aoy s L

R N stantial remains of a breakaway support, when it is broken
' away, should not project more than 4 in. (0.102 m) above a

5i | 21 60-in. (1.524-m) chord aligned radially to the centerline of the

02 0‘2) (‘33‘-':) highway and connecting any point, within the length of the

-+ chord, on the ground surface on one side of the support to a

point on the ground surface on the other side.

. 13.2.2 Because of the nature of the break (in) and the nature

-22 1) of the reinforced (plastic) in a direct-embedded reinforced,

(GJSun)

FIG. 2 Wiring Access Hole Sizes

%
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thermosetting plastic pofe,there is no relevance to the length N
of the stub remaining above the ground after the break.
13.2.3 Test procedures contained in the National Cooper
tive Highway Research Program Report 230 are appropriate f
acceptance testing of breakaway supports or for a direc
embedded, reinforced thermosetting plastic pole without a
support:* However, the 60-mph (97-km/h) off-center impact
recommended in Report 230 may be more stringent than ca
easily be met under the current state-of-the-art. Inasmuch as
the AASHTO specification is lenient on test procedures and,

LOAD LINE

over the 1975 specification, the specification calls for a 20 % LoD LIV sting)
reduction in the mass of the test vehicle and a 4.7 % reduction
in allowable vehicle change in velocity, acceptable perfor- N |ge tare mesure o pole
mance under the high-speed, off-center impact may be consid- TN
ered a goal and acceptance may be based on a centerline,
high-speed test. DEFLECTION N Bl el ection
13.2.4 An approved Federal Highway Administration labo- NN VA v Anis
ratory test using a pendulum or bogie may be substituted for ————@
the more expensive full-scale test. q
TAPE MEASURE SUPPORT Sl‘I\ND—’j ! ':é\?\ijs:z\s‘tfg‘a"zao"
14. Test Methods with adjustable height iii’;"iﬁf‘iiit
14.1 Bending Test-Static-bending test of poles by the N J N\

cantilever method.

. . . . FIG. 4 Typical Pole Deflection Device
14.1.1 Fig. 3 depicts a typical apparatus for conducting the

) 14.1.4 The lifting point on the hoist shall be located
//\f perpendicular to the axis of the pole at the load point on the
Vi pole. The hoist line must remain perpendiculars() to the

\' original axis of the pole throughout the test.
108D LN ‘\'3.' seerigs 14.1.5 Aload-measuring device (dynamometer, load cell or
\Jj_.;’“‘“ scale), with a full scale no greater than five times the expected
; measurement value shall be attached in series with the hoist
T OO B line. The measuring device shall be accurate to 1.0 % of the

full-scale value.

14.1.6 Pole deflection shall be measured to the nearest 0.5
in. (1.27 cm), using the unloaded pole-top position as base.
Measurements shall be made perpendiculas°) to the
unloaded pole axis. Fig. 4 depicts a typical deflection-
measurement device that allows deflection readings to be made

WOOD SUPPORT SADDLES
with rubber shims

O e a safe distance from the loaded pole during test.
14.1.7 Test Procedure
L 14.1.7.1 Full in preparatory information on the Test Data
— A\_ Sheet (Fig. 5).
= R Rt 14.1.7.2 After marking designed ground-line location on
FOLE BUTT SUpFORT pole, place pole in saddles with ground-line properly Ipcated
FIG. 3 Typical Bending Test Apparatus (see Fig. 3). Rotate pole so that hand hole, with cover in place

(if so equipped), is on the maximum compression surface, or,

rin the case of poles equipped with two opposed arms, oriented
\With maximum compression surface as it would be in actual

"Lervice. Adjust supports and shims so that the longitudinal
idpoint is level and saddles the contact surface of the pole

hrough at least 120°.

14.1.7.3 Secure load line as described in 14.1.3.

14.1.7.4 Adjust hoist position so load line is verticalg°).

static-bending test. Principal features of the apparatus a
noted. Fig. 4 shows a device for measuring pole deflectio
during the test.

14.1.2 The test pole shall be held securely in a horizont
position to prevent movement at the butt and ground-line
supports.

14.1.3 The load line shall be secured around the pole at the

load application point 12 in. (30.48 cm) from the top of the Note 7—lIf the hoist is positioned so that the 5° tolerance is toward the

pole. butt end of the pole, minimum adjustment to the hoist location will be
required during the test. The load line must remain verticab®)
throughout the test.

11 A direct-embedded pole that does not require a breakaway support. 14.1.7.5 Zero the deflection measuring device or take an
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Nylon Straps or other ancharage device
must pravest rotation of butt of pole

Date Recorder Pole Test No.

Location

Weather Conditions Temp C
Circumferences: Tip Butt GL

Weight Length Wall Thickness at Break

Butt to GL. GL to Load Helix
Manufacturer Model No. Material

Holes (location and size)
Comments, .

Tip Datum to //
Dynamometer Load Point Load Point Ground Line
Reading (Pounds Deflection Deflection Remarks

f) (Feet and (Inches) Deflection
Inches)

Load Line

Load Measuring Devica

Centroid of arm-lusinaire
projected area

Narma) groundline for
pole tested

0
50
100
;gg FIG. 6 Direct-Burial Torsional Test Setup
250
300
350
400
450
500
550
600
650
700
750 Frorcrad araetunintire
Note

Anchor Base L.ited
to fixed support Load Line

Load Measuring Device

Note 1—Continue in 50 Ibf increments until either failure occurs or a
maximum desired load is reached.

Final Deflection Breaking Point

For Metric Conversion (or Max Load)

ft—m pounds—newtons

Inches—mm FIG. 7 Anchor-Base Torsional Test Setup

FIG. 5 Pole Deflection Test Data Sheet
14.2.6 Take a total of three deflection measurements at each
initial reading that will be subtracted from subsequent meatoad increment:

surements. 14.2.6.1 Vertical pole tip deflection.
14.1.7.6 Tare load-indicating device or take an initial read- 14.2.6.2 Horizontal pole tip deflection.
ing that will be subtracted from subsequent data. 14.2.6.3 Vertical arm tip deflection.

14.1.7.7 Apply the load at a substantially uniform rate (  14.2.6.4 Record the vertical pole tip deflection for use in
inches per minute) between increments until pole fails, or untiSection 8 of this specification.
a predetermined load is reached. Take deflection readings at14.2.7 To remove the preload due to gravity, apply load
load increments shown on the test data sheet and at failure antil the arm tip just clears its support. At this time, either tare

at a predetermined load. the load-measuring device, or record this load for subtraction
14.2 Torsional Test Procedure for Poles with Arm-Mounted from subsequent readings.
Luminaires 14.2.8 Apply load in predetermined increments until the

14.2.1 This test is established to determine the torsionadtructure fails, or until a predetermined load is reached (such as
capabilities of a given pole/arm combination and of thefrom wind-load analysis). At each load increment, record the
attachment of the arm to the pole. deflection specified in 14.2.6.

14.2.2 Mount the pole and arm in a horizontal position with  14.2.9 Calculate the total torsional moment applied in this
the butt end secured against rotation and the tips of the pole artest.
arm support similar to Figs. 6 and 7. 14.2.10Data Sheet-Keep a data sheet similar to that

14.2.3 Locate the load attachment point, etc., at the centroishown in Fig. 5 for each pole tested. Record the following data,
of the combined projected areas of the arm and the luminairalong with any other data deemed useful by the supplier or the
for which the pole is designed, or for which the pole will be purchaser:
used. See Appendix X5 for computation method for centroid 14.2.10.1 Date,

location. 14.2.10.2 Person who performed the test,
14.2.4 The direction of the test load must remain vertical ~ 14.2.10.3 Location,

5° throughout the test. 14.2.10.4 Weather conditions,
14.2.5 Attach a load-measuring device, as described in 14.2.10.5 Ambient temperature,

14.1.5, in series with the load-application device. 14.2.10.6 Pole weight,
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14.2.10.7 Pole length, "‘

14.2.10.8 Pole-mounting height,

14.2.10.9 Arm location with respect to pole tip, :

14.2.10.10 Arm length/arm rise, GEAR MOTOR |

14.2.10.11 Location of load point, { - ADJUST

14.2.10.12 Hand-hole size, location, and orientation with DISTANCE
respect to load, |

14.2.10.13 Manufacturer's name,

14.2.10.14 Model number, oL UM
14.2.10.15 Loads, and

14.2.10.16 Deflections.

14.3 Flexural Fatigue Test

14.3.1 The flexural fatigue test is a method for producing 0 —
repeated defined, flexural-induced strains in a pole that simu- “LEJ‘-}“
lates repeated wind loading. TENON

14.3.2 Poles in outdoor service are exposed to repeated 3 (Miw) ADAPTER — PLATE TO MATCH
wind loads of much lower magnitude than the maximum loadSET SCREWS s 7/3%/’(’;54’ EEQ?EMOTOR £
for which the pole is designed.

14.3.2.1 The maximum load is based on historic weather Ly ]
data for a geographic region. This load is expected to occur
gglcee, or perhaps several times, during the useful life of the } ’Xgﬁ;rég"”

. . . FIG. 8 Pole Fatigue Test Apparatus
14.3.2.2 The continual wind exposure may produce fatigue- 9 PP

induced changes in the original significant properties of the

pole. 14.3.4.7 Adjust the eccentricity of the rotating quasi-
14.3.2.3 ltis therefore desirable to specify minimum fatiguependulum (distance of weight to center of rotation) by trial and
resistance of the pole. error to produce the deflection specified, or adjust appropriate

14.3.3 Reinforced thermosetting poles shall be consideredpparatus to produce the specified deflection.
conforming to this specification when tested in accordance 14.3.4.8 Rotate the eccentric quasipendulum for the time
with this method with results specified therein. necessary to produce 4fevolution or obtain the specified 40
14.3.4 Procedure revolutions in a manner appropriate to the apparatus used.
14.3.4.1 Determine the deflection produced by a peak wind 106
equivalent to 30.0 mph in accordance with the method de- time=mm—><60hours (1)
scribed in 14.1 or 14.2, whichever is appropriate. The wind
loads for pole, luminaire, and arm (if appropriate) shall be A :
included. If the luminaire or the arm are not known, theP® NC delamination or surface crazing.
maximum EPA of luminaire and arm, and the longest arm for 14.3.4.10 Af[ the conclu5|o_n_of t_he fatlg_ue test, the pole must
which the pole is designed (or specified), shall be used. ~ Meet the requirements specified in Section 8.
14.3.4.2 The force used to obtain deflection in accordance 14-3-5Alternate Procedure . . .
with 14.1 or 14.2 shall be derived in a manner as described in 14-3-5-1 Calculate loads and deflections as described in
Appendix X3, except that a 1.3 gust factor shall not be usedl4:3-4.1-14.3.4.3. . -
14.3.4.3 Alternatively, the deflection may be calculated 14.'3'5'2 Appa'ratus as.|llustrated_|n Fig. 9 may be used to
from test data obtained on poles of similar construction.  Provide the required cyclical deflection. . y
14.3.4.4 Apparatus as illustrated in Fig. 8 may be used to 1_4.3.5.3_The pole may be tested either in a vertical position
produce the required cyclical deflection. Any other suitable®" I @ horizontal position as shown.
apparatus may be used providing the application rate does not
exceed 200 cycles/min. FIxED POTAT

14.3.4.9 Examine the pole at the end of the test. There shall

Note 8—The maximum weight of the apparatus that mounts on the
pole, or the arm, as the case may be, should not significantly exceed the
maximum luminaire weight for which the pole is designed.

HYDRAULIC OR ELECTRO~MECHANICAL
ACTURTOR

d NYLON STRAPS OR OTHER RESTRAINT

14.3.4.5 The pole shall be tested in a vertical position, fixe
in its mounts (either direct burial or anchor base) as it will be__/ J
in service. If apparatus other than that shown in Fig. 6 is use - -
the pole shall be mounted in a manner compatible with this .
apparatus. T“
14.3.4.6 Place the apparatus on the pole, either on a tenon or
at the arm end, using the appropriate adaptor, or make Pt sy
appropriate connections for the apparatus used. FIG. 9 Plan View of Cyclic Test Apparatus

-
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14.3.5.4 Attach the actuator that produces the cyclic motion 14.5.1.3 Laboratory tests that expose pole samples of a
to the pole in such a manner as to prevent the application of angiven construction to controlled simulated solar radiation of
bending moments at the attachment point. specific humidity and temperature can be used to obtain

14.3.5.5 Adjust limit switches (whether electro-mechanical,comparative information which when properly interpreted, can
photo-electrical, or non-contact proximity type) to reverse thebe used to determine conformance to this specification. Tests
direction of the actuator at the deflection limits computed inshall be conducted on samples in accordance with one or more
14.3.4.1-14.3.4.3. of the following standard practices depending on the type of

14.3.5.6 An automatic counter is the preferred method ofaboratory apparatus used: Practices G 23, G 26, G 53, D 1435,
recording the total number of cycles, but total elapsed time ca® 2565, and D 4329.
be used to compute the number of cycles using the equation: 14.5.1.4 A test method that demonstrates relative resistance

N=TX60x%R (2) towind-borne particulate has not been established.
(a) Any method satisfactory to the supplier and user may be
where: used to demonstrate resistance to wind-borne particulate.
N = total number of cycles, (b) It is recommended that supplier and consumer consider,
T = time in hours, and _ in any agreed upon method, to utilize particulate that is
R = cycle rate in cycles per minute. representative of the use area and to consider particulate impact
14.4 Rate of Burn Test velocity typically experienced in the use location.

14.4.1 Rate of burning shall be determined in accordance .
with Test Method D 635. Take specimen from the pole at a- Inspect|on.
point 1 to 2 ft (30.48 to 60.96 cm) above the installed ground 15.1 Inspection of the poles shall be as agreed upon between
level. the purchaser and the supplier as part of the purchase contract.
14.5 Weatherability—Poles in outdoor service are exposed g Certification
to ppssmle.degradathn' by solgr radiation in the presence of 16.1 When specified in the purchase order or contract, the
varying moisture conditions. Various means are utilized in the

pole manufacture to provide ultraviolet shields, the integrity OfPanuJ?gﬁir:érss?;tf#p[t)rlllztr z;;rtllgza:g)nres::rl]ltige 2;2';?3?;2\/9
which must be maintained in the presence of airborne partic P 9 P P 9

Yeen manufactured, tested, and inspected in accordance with
lates. : e .. this specification and that the requirements have been met
14.5.1 Weathering SpecificatiorsPoles shall be consid- P )
. ) P i When specified in the purchase order or contract, a report of
ered conforming to this specification when:

14.5.1.1 Poles constructed with identical weathering protect-he test results shall be furnished.

tion as the poles specified herein have been exposed for téfY. Product Identification

years (or longer) with satisfactory service in an environment 17.1 Each pole shall be permanently designated with the

with at least 3 500 annual hours of sunshine (35 000 total houmgllowing information:

sunshine), at a latitude of 34 N (or less), where the surrounding 17.1.1 ASTM designation,

terrain provides particulate that is windborne equivalentto 10.0 17.1.2 Manufacturer's name or trademark,

mph for at least 700 hours per year. Many locations in Texas, 17.1.3 Length, month, and year of manufacture, and any

New Mexico, Arizona, California, and Florida conform to other identification mutually agreed upon, and

these requirements. 17.1.4 Location of designated information shall be the
Nore 9—Ordinarily each 1 000-ft increase in altitude may be consid-Manufacturer's standard location or as agreed upon between

ered as decreasing the latitude by 3 to 4°. Either increase in altitude dh€ manufacturer and the buyer.

decrease in latitude intensifies solar radiation in the spectrum range, withg Packaging and Package Marking

potentially deleterious results. S .
Note 10—Exposure hours to wind-borne particulate may be considered 18.1 If packaging is required, purchaser shall so note on the

as proportional to the square (second power) of wind speed. purchase contract and provide the following information:

Nore 11—A pole is considered to provide satisfactory service when 18.1.1 Poles V\{rappeq individu.ally or in multiples.
there is absence of surface wear that exposes fibers; or a pole may bel8.1.2 Packaging suitable for indoor or outdoor storage.
considered to provide satisfactory service when seller and user mutually 18.1.3 If poles are bundled, number of poles or maximum

agree upon acceptance of any criteria. weight per bundle.
14.5.1.2 Satisfactory weathering resistance may be demon- 18.1.4 If poles are palletized, number of poles or maximum
strated by reference to results of laboratory tests. weight per pallet.

] ) 18.1.5 Each shipment shall be labeled with at least the
Note 12—Laboratory-type tests are usually not suited to predict, per

se, service life. Laboratory tests are particularly useful when performed anllowing information:
’ X Y P y P 18.1.5.1 Manufacturer's name or trademark,

samples that are known to provide satisfactory service life. The results of
these tests are then compared to results obtained on a similar sample,18.1.5.2 Purchase order number,
albeit without a service-life history. In any event, proper interpretation 18.1.5.3 Product identification, and
shall depend on mutual agreement between seller and user. 18.1.5.4 Number of units.
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APPENDIXES

(Nonmandatory Information)

X1. EQUATIONS FOR MAXIMUM BENDING MOMENT CAUSED BY WIND LOAD

X1.1 Wind Load on Pole:
W, Ibf = P X A, =4.33X 107° X V? X Cy X C, X A,

(X1.1)

where:

P = 0.00256X (1.3V)? X Cq4 X C,, (from AASHTO),
Ibf/ft,

V = wind velocity from Isotach Chart (Fig. 1), or speci-
fied wind velocity, mph,

A, = projected area of pole, ft,

Cq = drag coefficient from Appendix X2 (average pole
diameter), and

C,, = height coefficient from Appendix X2 (centroid of

pole).

Note X1.1—The magnitude o¥ (as obtained from chart or specified)
is multiplied by 1.3 to include a 30 % gust.

X1.2 Wind Load of Luminaire, Post Top Installation:

W, Ibf = 4.33% 10°% x V? X EPAX C, (X1.2)

where:
EPA
Ch

projected area of luminairg C, of luminaire, and
height coefficient; enter pole height above
ground +1 ft.

Note X1.2—See X1.1 for derivation and note for windgust.

X1.3 Combined Wind Load Moment, Ground Moment, Post

Top Installation:

M, Ibf - ft = (W, X hy) + (W, X hy) (X1.3)

where:
h, = height of pole centroid, ft, and
h, = height of luminaire centroid above ground, ft.

X1.4 Combined Test Load, Apply 12.0 in. Below Pole Top,

12 See also Appendix X2.
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for Post Top Installation:

F, Ibf = (X1.4)

(h—1.00

where:
h = height of pole above ground, ft.

X1.5 Wind Load on Luminaire, Support Arm Installation:
W, = Same ax1.2 except entet;, (X1.5)
where:

C, = height coefficient (Appendix X2) using height of
luminaire centroid above ground.

X1.6 Wind Load on Support Arm, Support Arm Installa-
tion:

W,, Ibf = 4.33x 10°% x V2 X EPAX C, (X1.6)
where:
EPA = projected area of support arm C, of arm, and
C, = height coefficient (Appendix X2) using height of

luminaire centroid above ground.

Note X1.3—See X1.1 for derivation and note for wind gust.

X1.7 Combined Wind Load Moment, Ground Moment,
Support Arm Installation:

M, Ibf - ft = (W, X hy) + (W X hy) + (W, X hy)  (X1.7)

where:
h; = height of arm centroid above ground.

X1.8 Combined Test Load, Apply 12.0 in. Below Pole Top,
for Support Arm Installation:
MV

F.Ibf = 5 =100

(X1.8)

Note X1.4—See Appendix X5 if it is required to obtain the centroid of
the combined areas of the loading arm and luminaire.

X2. APPLICATION OF WIND LOAD

X2.1 For additional information see AASHTO Standard Wind Load, and Tables 1.2.5A thru 1.2.5C. See also Figs.
Specification for Structural Supports for Highway Signs, Lu-1.2.5D(2).

minaires and Traffic Signals, Section 1.2.5 on Application of
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X3. PROCEDURE FOR DETERMINING POLE TOP DEFLECTION

X3.1 Post-Top Mounted Luminaires: X3.2 Arm-Mounted Luminaires:
X3.1.1 Determine test load;, from the equations in Ap- X3.2.1 Determine test load;, from the equations in Ap-
pendix X1. pendix X1.

X3.1.2 Apply test loadF, to the pole and make measure- X3.2.2 Apply test loadF, to the pole and make measure-
ments in accordance with the test method described in 14.1.ments in accordance with the test method described in 14.2.

X4. TORSIONAL MOMENT

X4.1 Torsional Moment Due to Wind Load on Luminaire \here:

(See Fig. X4.1): \% wind velocity, mph,

P Cq = drag coefficient for luminaire (from AASHTO),
My, IbF - ft = 4.33X 1077 X V2 X Cq X G XA XX (xa1) Cn = height coefficient for luminaire (from AASHTO)
' (use mounting height for luminaire),
A = projected area of luminaire,ftand
X, = distance from center of pole to centroid of luminaire

projected area, ft.

Note X4.1—The quantityC, X A is the effective projected areBRA)
of the luminaire, thus th&PA may be substituted in this equation.

X4.2 Torsional Moment Due to Wind Load on Arm (See

Fig. X4.1):
My I0f - ft = 4.33X 1072 X V2 X Cy X C, X A, X X,
(X4.2)
where
Vv wind velocity, mph,

Cq = drag coefficient for arm (from AASHTO),

Ch height coefficient for arm (from AASHTO) (use
height of arm centroid),

A, = projected area of arm,%tand

X, = distance from center of pole to centroid of arm

projected area, ft.
X4.3 Total Torsional Moment:
My = My + My (X4.3)

Xa ——
FIG. X4.1 Torsional Moment

10
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X5. CENTROID OF LOADING-ARM AND LUMINAIRE COMBINED

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.

- v
I\aL

XL ———————»

NoTte 1—

distance from center of pole to centroid of arm-luminaire composite area,
= distance from center of pole to centroid of arm projected area,
distance from center of pole to centroid of luminaire projected area,
= AX +AX,
A tA
whereA, = projected area of arm and
A = projected area of luminaire.

FIG. X5.1 Loading Arm-Luminaire Centroid
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