


2. The EC shall ensure that all the procured, delivered, and accepted poles whether 
made of wood, concrete, steel are verified as to its conformity to required specifications 
and quality; 

3. Acceptance in accordance with the NEA standards or based on acceptable industry 
standard in the absence of NEA standard prior to delivery from the manufacturer's 
plant/warehouse to the EC's warehouse/office shall be conducted by the manufacturer 
and witnessed by a technically knowledgeable EC representatives to ensure that it 
conforms to the EC's requirements; 

4. Upon delivery of the procured poles to the EC's warehouse, the EC shall validate, 
measure, identify mark and observe any defects incurred due to handling. The EC 
may re-test the poles prior to acceptance; 

5. The procurement, delivery, acceptance, and checking of poles must be supported by 
documents duly signed by those involved in the process; and 

6. NEA will conduct random inspection as to ECs' conformity to this Memorandum. 

Section 4: Responsibilities 

1. It is the responsibility of the ECs General Manager to ensure that the poles procured 
strictly complies with the NEA standards based on the specifications contained in the 
NEA Engineering Bulletin DX 2211, 2212 and DX 2213 (copy attached); 

2. It is the responsibility of the EC's Technical Manager and Internal Audit Manager to 
ensure that the poles procured, delivered, and accepted are verified as to its 
conformity to the NEA standards based on the specifications contained in the NEA 
Engineering Bulletin DX 2211, 2212 and DX 2213; and 

3. It is the responsibility of the EC's Technical Manager to ensure that the poles procured, 
delivered, accepted, and verified are used based on the NEA "Specifications and 
Drawings for Distribution Line Construction". 

Section 5: Effectivity 

This Memorandum shall take effect immediately. 

~ 
EDGARDOR.MASONGSONG 
Administrator 

NATIONAL ELECTRIFICATION 
ADMINISTRATION 

lllllli/111ililliilmM~il 
NEA-OA2 5282 '=;#j( J o/ig 



~

"p ~I''''

NATIONAL ELECTRIFICATION ADMINISTRATION
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SUBJECT: WOOD POLES, STUBS AND ANCHOR LOGS'
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1. SCOPE:

This specification describes the minimilWfacceptable quality of wood poles, stubs and
anchor logs (herei~after called poles; except where specifically referred to as stubs or
anchor IbgS)purchased by or for Coop borrowers.

2. GENERAL STIPULATIONS:

Poles shall be warranted to conform to this specifications. If any pole shall be found
defective or non-confonping under this specification in any detail exc~pt preservative
reten'tidn, , shall be replaced as promptly as
possible-bY the producer. '

Preservative retention (See Table 7) shall meet specification as a:minimum at time of
shipment: A reduction in preservation retention of not more than ten (10%) percent will
be acceptable'within thirty QQLdJl)'$'from date of delivery.

It is the responsibility of the producer to furnish material iil a accordance with this
specification in its entirety. This responsibility remains notwithstanding any ~rtificate
(report) of inspection agency or others. Acceptance of an orderj'Qr material under this
specification shall also constitute evidence of the produc~r;Si; acceptance of this
responsibility. ":",

;

Poles will be inspected by NEA or their agents at the pole treatment plant for penetration
and retention prior to delivery. Poles not meeting the requirements set forth in this
.~pecificatlonwill be rejeCted. .

,» ; ,

NO l)()les'sha:Ilbe shipped for use later than one year following the treatment date. In
such 'cases, the poles should be retreated and reinspected in accordance with NEA
specification. . .

3. , '.MA:TERIAL REQUIREMENTS:
J.

I"

All poles shall conform to the material requirements shown in appendix A, which are
1
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prim<iPly,extracted ,from,ANSI 05.}-)9]9. .

4.

/\

PRES~RVATIVES: " ' .
Preservative sh~1 be selected. from one of the following:

Creosote: Creosote shall be distillate derived from tar produced by the high
temperature carbonization of bituminous coal and shall conform to all
requirementsof AWPA Standard PI-78 when analyzed in accordancewith the
methodsin AWPA StandardAI-80, sections2, 3, 4, either 5 or 9 and 6.

A.

Pentachlorophenol: Pentachlorophenol shall contain not less than 95 percent
chlorinated phenols and shall coJlform to AWPA StandardP8-77 when analyzed
in accordance with AWPA Standard A5-83. The hydrocarbon solvents for
introducingthe preservativeinto the wood shallmeet the requirementsof AWPA
StandardP9-81 Types A, B, D, or E determinedin accordancewith reference
ASTM standardsfor physicalproperties.

B.

C.

2.

Waterborne Preservatives:

1.
Ammoniacal~C~p~r ;~}!}<t;1J~~!}~Je({<~~~) sh,tl! meet th~ requiremen~s
of AWPA Standard P5-83;when analyzed In accordance wIth methods In
AWPA Standard A2c84, A9-70, AIO-82 or All-83. ~.

Chromated copper)lTsenate (CCA) shall meet the requirements of one of
the formulati()ns given in AWPA Standard P5-83, sections 4, 5 or 6 and
10 and AWPA Standard C4-81. Tests to establish conformity shall be
made in accordance with AWPA Standard A2-84, A9-70, A10-82 or AII-
83.' -

_J

Determination of the required pH of treating solution of the waterborne
salts shown in AWPA Standards P5-83, section 10, shall be determined
in accordance with AWPA Standard A2-82, section 9.

/4. ~ Waterborne preservatives are available either as pxicl..~which form non-
ionizing chemical compounds in the wood, or as salt&-which leave ionizing
compoundsas well as non-ionizingcompoundsin the wood. Salt
formulationsof a waterborne preservative are more corrosive to metal
than the oxide formulationsand may cause surfacedeposits. Unless f

otherwise specified in the purchase order, the OJ~ideformulation of
waterborne preservatives shall be supplied. If visible surface deposits
appear on the wood within the l-y~guarantee period, it shall not be in
compliance with this specification and shall be replaced by the producer.

...-
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s.

(jJ ..,p°uglas {!Land western larch poles shall not be treated with CCA
preservatives. ," -, ,.

Materials treated with waterborne preservatives shall be free of visible
surfacedeposits.

6.

PRESERVATIVETREATMENT:

A. Conditionin!! Prior to Treatment

1. Poles (see table 1, appendix A) which are partially seasoned by natural air
circulation shaH be air dried within the limits of paragraph 4.1.2.1, of
Appendix A. Extreme care shall be taken to assure that air seasoned poles
do not have pretreatment decayin them (refer also to paragraph 4.2.2 of
appendix A). All poles ~n this category shall be further artificially
conditioned prior to treatment by kiln drying.

Poles which are partially season#~ynatural air circulation or shed drying
shall be further conditioned bykilnclrying.

2.

B. Treatment (Pressure Process):

All poles treated by this process shall be treated in a cycle in which the
temperaturesandpressuresshownin the foll!Jwingparagraphs, are not exceeded.
Thesepressuresand temperaturesshallbe recorded~11~recording chart and shall
be verified by visual observationsof the direct reading gauges, at least hourly
throughout the treating cycle by a qualifiedrepresentativeof the treating plant
and/or independent 'inspector. '

Preservative treatment shall not exceed 120 degrees F for CCA, 150 degrees F
forACA/ACZA and210 degrees F for Creosote and Penta.

Impregnation pressure shall not exceed 200 psi, except for Red Pine and Douglas
Fir (coast) for which the pre~sure shall not exceed 150 psi.

All poles treated with waterborne salts shall be by full cell process as described
in AWPA Standards CI-82 and C4-81 except as modified by the provisions of
ANSI 05.1-1979. '

C. Treatment (Th~rmalProcess). Full-len!:thTreatment: Western larch, Alaska
yellow cedar, lodgepolepine.

1. All poles treated by this process shall be adequately seasoned by natural
and/or artificial methods prior to treatment so that specification
requirements for penetration and retention are met.

DX22 I 1.3
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The temperature of the preservative during ~hehot oil phase shaIl not
exceed 235°F.. ' ~

Results of Treatment:

1. Penetration and retention of p~eservative shaIl be tested on borings taken
at any point on the pole periphery approximately within the zone I foot
above to 1 foot below the brand on all species of poles.

2. Retentionof preservativeshall be not less than that specified in table 7,
as determinedby:

a. Creosoteby AWPA StandardA6-83.

b. Penta by AWPA Standard A5-83. lime ignition or copper pyridine.
Copper pyridine method is required when timber may have been
in contact with salt water, and for alI species native to the Pacific
coast region.

CI Saltsby test in accordancewith the recognizedstandardsmethods
for chromium, copper, zinc, and arsenic ions listed in AWPA
StandardsA2-84, A7-75, A9-70, AIO-82or All-83.

3. ~
Pene~tion of preservative shall not be less than that specified in table 7.
When testing. the sampling wilI be as follows:

a. For poles with a circumferenceof less than 37.5 inches at 6 feet
from butt:

(I) Bore 20 percent of poles in a charge or 20 poles from
charge. whichever is greater; accept if 100 percent
conform; otherwisebore alI poles.

(2) Re-treat the charge if more than IS percent of the borings.
are found to be nonconforming.

(3) Re-treatall nonconfondng poles found in the penetration
samplingif IS percent or less fail the requirements.

(4) Re-treated poles shall be 100 percent tested for penetration
boring. Poles which are still nonconforming after the
second re-treatment, shall be permanently rejected.

"
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6. DRAWINGS:

b. For poles, with a circumference of 37.5 inches or more at 6 feet
from the butt:

(1) Forty-five feet and shorter - bore each pole and retreat only
those found to b~ nonconformil}g unless more than 15
percent fail; in which case re-treat the entire lot.

(2) Fifty feet and longer - bore each'pole twice at 90 degrees
apart approximately in the same p4me around the pole; and
accept only those pole conforming to the penetration
requirement in both borings.

(3) Nonconforming poles shall be re-treated and 100 percent
retested for penetration. Poles which are still
nonconfo11Ding after a second re-treatment shall be
permanently rejected.

4. Penetration d~th shall be measuredalong a boring from the outer end
towardthe inner end for a distancethroughoutwhichthere is continuous
preservativepenetrationas indicatedby evidenceof preservativein each
annualring included.

5. When poles which have been deep incised or radial drilled are bored for
penetration and/or retention testing, the borings shall be taken midway on
a diagonal between an incision or hole and an incision or hole in the next
vertical row aboveor below.

Re-treatment: Poles may be re-treated only twice.

1. Creosoteand Penta- Re-treatmentof reserve treated stockpoles shallbe
by submersion in hot preservative (creosote or pentachlorophenol-
petroleum solution) for not less than 10 minutes under 25 pounds per
square inch gauge pressure or not less than 30 minutes at atmospheric
pressure.
WaterbornePreservatives-Poles which require re-treatment shall be air
dried sufficientlyto accept re-treatment. Re-treatment shall be within
original treatment.limitations.
Re-treated poles shall conform fully to all the requirements of this
specifications;otherwisethey shall be permanentlyrejected.

2.

Re-treated poles shall have a letter "R", die-stamped, hammer-stamped or
bum-branded in the sawed butt surface following the charge' number to
indicate that the poles have been re-treated.
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The attached drawings (801 & M-20) show in detail the framing (gains and bolt-hole) for
poles ordered under this specifications. Poles should be ordered by Drawing Number,
and should included any desired ,detail not shown on this drawings.

s . . ,

~.

7. RELATED SPECIFICATIONS:

The following listed specifications may be considered as pertinent to this specification
subject to the res,trictions in the paragraph under "Scope".
ANSI 05.I-1979'American ,National,Standard Specifications and Dimensions for Wood
Poles' ,

ANSI/ASTM D9-76e American National Standard Definitions of Terms Relating to
Timber

May be purchased from: American National Standards Institute, Inc.
1430 Broadway New York,
New York 10018

AWPA CI-82 Standard for Preservative Treatment by Pressure Processes - all timber,
products. " ,

AWPA C4-8I Standard for the Preservative Treatment of Poles by Pressure Processes

AWPA CIO-73 Lodgepole Pine Poles -Preservative Treatment by Full-Length Thermal
Process '

~,

AWPA PI-78 Standard for Coal Tar Creosote for Land and Fresh Water Use

AWPA P5-83 Standards for Water-Borne Preservatives

AWPA P8-77 Standards for Oil-Born~ Preservatives

AWPA P9-77 Standards for Solvents for Organic Preservative Systems

AWPA MI-76 Standard for the Purchase and Preservations of Forest Products

AWPA M2-83 Standard Instructions for the Inspection of Preservative Treatment of
Wood

AWPA M3:8I Standard Quality Control Procedures for Wood Preserving Plants

AWPA M4-80 Standard Instructions for the Care of Preservative Treated Wood Products

AWPA AI-80 Standards Methods for Analysis of Creosote and Oil-Type Preservatives

/--,
DX2211.6



~
. AWPA A2-82 StandardsMethods,for Analysisof Water-BornePreservativesand Fire

RetardantFormulations

AWPA A3-83 Standard methods for Determining Penetration of Preservatives and Fire
Retardants

AWPA A5-83 Standard Methods for Analysis of Oil-Borne Preservatives,

AWPA A6-83 Method for the Determinationof Water and Oil-type Preservativesin
Wood

AWPA A7-75 Wet Ashing Procedure for Preparing Wood for Chemical Analysis

AWPA A9-70 Standard Method for Analysis of Treated Wood and Treating Solutions
by X-ray Emission Spectroscopy

AWPA AIO-82 Analysis of CCA Treating Solutions and CCA Treated Wood by,
Colorimetry

AWP A A 11-83 Analysis of Treated Wood and Treating Solutions by Atomic Absorption
Spectroscopy

.~ May be purchased form: American Wood Preservers' Association (AWPA)
P. O. Box 849
Stevensille, Maryland 21666

r"
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1.. SCOPE:

APPENDIX A
Material Requirements

~

The material in Appendix A is reprinted from the American National Standards Institute
(ANSI) Standard 05.1-1979, . American National Standard Specifications and Dimensions
for Wood Poles.' Copies of ANSI 05.1-1979 may be purchased from the American
NationalStandardsInstitute, 1430Broadway, New York, New York. '

2. DEFINITIONS:

The following definitions shall apply to the.terms used in this standard:

DX22 11.8

a. Air Seasoning: Drying by the use of air where the air temperatureis not more
than 14O"Feither in the open or under cover.

b. Check: The lengthwiseseparationof the wood that usually extends across the
rings of annual growth and commonly results from stresses set up in wood during
.seasoning.

c. Compression Wood: Abnormal wood formed on the lower side of branches and
inclined trunks of softwood trees. Compression wood is identified by its
relatively wide annual rings, usually eccentric; relatively large amount of
summerwood,sometimesmore than 50 percent of the widthof the annual rings.
Compressionwood, comparedwithnormalwood, shrinksexcessivelylengthwise.

""

d. Cross Break: A separationof the woodcells across the grain. Suchbreaks may
be due to internal strains resulting from unequal longitudinal shrinkage or to
external forces.

e. Dead Streak: An area, devoidof bark, resultingfrom progressivedestructionof
the growth cells of woodand bark at the edge of the streak. On a pole, a dead
streak is characterized by a discolored weathered appearance and by lack of
evidenceof overgrowthalong the edges of the deadened surface.

Decay: The decompositionof wood substanceby fungi.f.

1. Decay. Advanced (or Typical): The older stage of decay in which the
destruction is readily recognized because the wood has become punky, soft
and spongy, stringy, ring-shaked, pitted, crumbly, or in poles nof stored
or rafted in water, is in a soggy condition. Decided discoloration or
bleaching of the rotted wood is often apparent.

/---
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2. Decay. Incipient: The early stage of decay that has not proceeded far
, enough to soften or otherwise perceptibly impair the hardness of the

woo<bdt is usually accompanied by a slight discoloration or bleaching of
the wood.

3. DecayedKnot: A knotcontainingdecay. Two typesof decayedknotare
recognized.

Type I " Knots containing soft or,160se fibers (decay) which may extend
the full length of the knot into the' pole and which are associated with
heart rot. .

Type. II -Knots containing soft Or loose fibers (decay) which are not
associated with heart rot.

g. Face of Pole: The concave side of greatest curvature in poles with sweep in one
plane and one direction, or the side of greatest curvature between groundline and
top in poles having reverse or double sweep.

h. Ground Line Section: That portion of a pole between i foot above and 2 feet
below the ground line, as defined in the pole dimension tableS.

i. HollowHeart: A void in the heartwoodcaused by decay or insect attack.

j. Hollow Pith Center: A small hole at the pitch center or"the trunk or of a knot
caused by disintegration of the pith (small soft core occurring in the structural
center of tree or branch).

k. Insect Damage: Damage resulting from the boring into the pole by insects or
insect larvae. Scoringor channelingof the pole surface is not classed as insect
damage.

1. Kiln Drying: Dryingby the use of heatedair in batch or progressive-typekilns.

m. Knot Diameter: The diameterof a knot on the surface of the pole measuredin
a direction at right angles to the lengthwiseaxis of the pole. The sapwoodas
well as .theheartwoodportion ofa knot shall be includedin the measurement.

n. . Red Heart: A condition caused by a fungus, Fornes pini, that occurs in the living
tree. It is characterized in the eady stages' of infection by a reddish or brownish
color in the heartwood; known as "firm red heart". Later the wood of the living

tree disintegrated (decays) in small, usually distinct, areas that develop into
whiteline pockets.

DX22 I 1.9
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p.

q.

.t.

3.

4.

Sap Stain: A discoloration.of the sapwood, caused by the action of certain molds
and fungi, that is not accompanied.by softening or other.

,

Scar: A depression in the surface of the pole resulting from a wound where the
living tree has not compartmentized the wound and reestablished the normal cross
section of the pole.

Scar. TUI:pentineAcid Face: An area in the lower portion of a Southern Pine
pole where back hack removal with acid applied has caused resin to flow. No
removalof sapwoodhas occurred.

r. Scar. TUlpentine Cat Face: A depression in the surface of a Southern Pine pole
resulting from a wood hack into the sapwood, where the tree has not
compartmentized the wound and reestablished the normal cross section of the
pole.

s. Shake: A separationalong the grain, the greater part of which occurs between
the rings of annual growth.

Short Crook: A localized deviation from straightness which, within any section
5 feet or less in length, is more than 1/2 the mean diameter of the crooked section
(see fig. 1, diagram 3).

.~

u. Spiral - Grained (Twist-Grained) Wood: Wood in which the fibers take a spiral
course .about the trunk of a tree instead of a vertical course. The spiral may
extend in a right-handor left-handdirectionaround the tree trunk. Spiral grain
is a form of cross grain.

v. SI!lli: A lengthwiseseparationof the wood dueto the tearing apart of the wood
cells.

w. Swee.p: Deviationof a pole from straightness(see figure I, diagrams 1 and 2).

POLE CLASSES:

Poles meeting the requirements of this standard are grouped in the classes identified in
tables A through E and tables 3 through 6, based on their circumference measured 6 feet.
from the butt. Poles of a givenclass and lengthare designedto haveapproximatelythe
same load carrying capacity regardless of species.

MATERIAL REQUIREMENTS:

4.1 General

~
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4.1.1 Species: See table I

4.1.2 Conditionin~. Seasonin!!:.and Treatment Limitations:

4.1.2.1 Air seasoning shall be in conformance with this
specificationfor preservativetreatmentwithoutdeveloping
pretreatmentdecay.

All air seasoned poles shall be conditioned prior to or
during treatment so that the pith center of the pole shall
have been heated for at least 2 hours at a temperatureof
not less than 150"F. (Heat transfer usuallyrequires 1hour
for each inch of diameterat 150°F).

Poles to be salt treated shall be kiln dried prior to
treatment. Kiln dried poles shall be treated within I month
from the time they are removed from the kiln.

4.1.2.2 Kiln Dl)'in~: Where kiln drying is employed on southern
pine, red pine, jack pine, lodgepole pine, Douglas fir
(coast) and western larch, the maximum dry bulb
temperature shall be increased gradually and shall not
exceed 170"F. In compartment kilns operating at
temperatures up to 170°F, the maximum wet bulb
depressions shall not exceed 50"F with the exception that
during the first 24 hours there is no limitation on wet bulb
depression. In progressive-type kilns operating at
temperatures up to 170"F, the maximum wet bulb
depression shall not exceed 50"F in the body of the kiln and
90°F at the entrance to the kiln.

Exception: Drying over 170°F is permitted for southern
pine, lodgepole pine, Douglas fir (coast) and western larch
species. The maximum dry bulb temperature shall not
exceed 230°F for these species. For dry bulb temperatures
over 200°F, the wet bulb depression shall be not less than
50°F with the exception that during the first 24 hours there
is no limitation on wet bulb depression.

4.1.3 SolventRecovery: When poles of any species have been treated with a
system using an organic solvent-basedpreservative solution, a solvent
recovery cycle of not over 15 hours at a maximumtemperatureof 225°F
is permittedprovidedeachpole before treatmenthas a maximummoisture
content25 percent when measuredwith a resistance-typemoisturemeter

DX2211.11



(calibrated to the basis of oven dry weight moisture content) with insulated
pins at 2.0 inches fprm the~urface at mid-length.

/',

4.1.4 Rate of Growth: The average rate of growth measured on the sawed butt
surface in the outer 2 inches of poJes having a circumference of 37.5
inches or less at6 feet from the butt, and in the outer 3 inches of poles
having a circumference of more than 37.5 inches at 6 feet form the butt,
shall be not less than six rings per inch., Exception: Poles with four and
five rings ,per inch are acceptable if 50 percent or more summerwood is
present.

As an, alternative, the ring count and summerwood measurements
mentioned above may be made on an increment core taken at 6 feet from
the butt directly above the place where the average rate of growth is
indicated on the butt surface.

4.2 Prohibited Defects:

4.2.1 Cross breaks (cracks).

4.2.2 Decay, except as permitted for firm red heart in 4.3.1, defective butts in
4.4.4 and decayed knots in 4.4.6 When conditions indicate on distribution
poles, and on all transmission poles (in the white), a boring to the center
of the pole should betaken at approximately 1 foot above the,groundline,
at midpoint, near (within 2 inches) a check or at any other suspicious
area: The borings should be examined by the quality control supervisor
and the inspector for any signs of decay.

/~,

Where,a question of possible decay and/or infection remains, the pole
should be further tested using techniques such as the Pilodyn,
Shigometer,culturingor microscopicexamination. Evidence of fungal
fruiting bodies and/or mycelium or/in a piece of wood shall be considered
as evidence of decay an<Ithe piece of wood shall be pennanently rejected
as J'lOnconforming. . ' ,

, 4.2.3 Dead streaks

4.2.4 Boles, other than drilled holes provided for in the specification,open or
plugged, except holes for ,test purposes, which shall ,be plugged with
treated plugs. . "

4.2.5 Hollow butts or tops, except as permitted under hollow pith centers and
defective butts.

/--,
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4.3

4.4
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4.2.6 Marine borer damage.

4.2.7 Nail, spikes and other metal not specifically authorized by the purchaser.

Permitted Defects: .
4.3.1 Firm Red Heart: Firm red heart not accompaniedby softeningor other

disintegration(decay)of the wood is permitted.

4.3.2 Hollow pith Centers: Hollow pith centers in tops or butts and in knots are
permitted in poles that are to be given full-length treatment.

4.3.3 Sap Stain: Sap stain that is not accompanied by softening or other
disintegration(decay)of the wood is permitted.

4.3.4 . Scars: Turpentine acid face scars are permitted anywhere on the pole
surface.

Limited Defects:

4.4.1 BarkInclusions: Depressions containing bark inclusions shall be not more
than 2 inches in depth, measures from the surface of the pole.

4.4.2 Compression Wood: The outer 1 inch of all poles shall be free from
compression wood visible on either end.

4.4.3 Dead Streaks: A single, sound dead streak is permitted in Western Red
Cedar and Northern White Cedar, provided the greatest width of the
streak is less than 1/4 of the cicumferenceof the pole at the point of
measurement.

4.4.4 Defective Butts: Hollowing in the butt caused by "splinter pulling" in
felling the tree is permitted, provided that the areas of such a hollow is
less than ten percenL(l'O%)of the butt area.

4.4.5 Insect Damage: Insect Damage, consistingof holes 1/6 inch or less in
diameter, or surface scoringor channelingis permitted. All other forms
of insect damage are prohibited, except those associated with hollow
heart.

4.4.6 Knot: The diameterof any singleknot and the sum of knot diametersin
any I-foot sectionshall not exceed the limits of ~ble 2. Knots shall not
occur within two (2) ft. aboveand or belowthe groundline.

Type II "decayed knots" are permitted.
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4.4.7 Scars (Cat Face): A scar is the. result of injury to the living tree which
has begun to compartmentize and contain the injury. This provision does
not refer to damage to the tree (pole) after it has been cut. No pole shal1
have a scar or turpentine cat face located within 2 feet of the ground line.
Turpentine scars need be trimmed only to the extent necessary for
examination for evidence of fungus infection and insect damage. Other
sound scars are permitted elsewhere.on the pole surface, provided they are
smoothly trimmed and do not interfere with the cutting of any gain and
provided that:

~,

(2)

The circumference at any point on trimmed surfaces located
between the butt and 2 feet below the ground line is not less than
the minimum circumference specified at 6 feet from the butt for
the class and length of the pole; and
The depth of the trimmed scar is not more than 2 inches, if the
diameter is 10 inches or less, or liS the pole diameter at the
location of the scar if the diameter is more than 10 inches.

(1)

4.4.8 Shakes: Shakesin the butt surfacewhich are not closer than 2 inches to
the side surfaceof the pole are permitted, providedthey do not extendto
the ground line. Shakesor a combinationof connectedshakeswhich are
closer than2 inchesto the side surfaceof the pole are permitted,provided
they do not extend farther than 2 feet from the butt surface and do not
have an opening wider than the 118inch. Shakes in the top surfaceare
permittedin poles that are to be given ful1-lengthpreservativetreatment,
provided that the diameter of the shake is not greater than 112 the
diameterof the top of the pole and is not closer than 2 inches from the
surface.

.~

4.4.9 Shape:, Poles shal1be free from crooks. A pole may have sweepsubject
to the fol1owinglimitations.

(1) Where sweep is in one plane and one direction only:

(a) For poles 50 feet and shorter of all species, a straight line
joining the surface of the pole at the ground line and the
edge of the pole at the top in 90 percent or more of an
inspection lot shal1 not be distant from the surface of the
pole at any point by more than one 1 inch for each 10 feet
of length between these points. In the remainder of the
inspection lot (10 percent), the poles may have a deviation

of 1 inch for each 6 feet of length when measured as
above.

DX22 11.14
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(2)

(b) Poles 55 feet and longer shall meet the l-inch-in-lO-feet
requirement in 75 percent or more of an inspection lot. In
the remainder of the lot (25 percent), the pole may have a
deviation of 1 inch for each 6 feet of length when measured
as above. .

where sweep is in two planes (double sweep), or in two directions
in one plane (reverse sweep), a straight line connecting the
midpoint at the ground line with the midpoint at the top shall not
at any intermediate point pass through the surface of the pole (see
figure 1, diagram 2).

4.4.10 SDiral Grain: Spiral grain (twist grain) is permitted as follows:

4.4.11 Splits and Checks:

?""'

(1)

(2)

(3)

(4)

.~,

In the top: A split or a combination of two single checks (each
check terminating at the pith center and separated by not less than
1/6 of the circumference) having one or both portions located in
a vertical plane within 30 degrees of the top bolt hole shall not
extend downward along the pole more than 12 inches. (Two
checks or approximately the same wjdth, each check terminating
at the pith center and separated by 1/2 inch or less of wood fiber
at any point on the pole circumference, shall be considered as a
single continuous check).

In the Butt: A split or combination of two single checks, as
definedin 4.4.1 (1), in its entirety, shall not extend upwardalong
the pole more than 2 feet.

Checks located two (2) ft. above and below the groundline portion
shall not be permitted.

The manufacturer may use bands, caps or cats of galvanized
steelingto reduce the natural splittingof the species.

DX22I1.15

Length Maximum Twist of
of Pole (Feet) Grain Permitted

30 and shorter 1 complete twist in any 10 ft.
35-45, inclusive 1 complete twist in any 16 ft.

50 and longer 1 complete twist in any 20 ft.



5. DIMENSIONS:
", " , ';

For diQlensions.of particular specibs of poles, see tables 3 through 6 and A through E.
For.dimensionsof stubs and anchor 10gs;'see tables 8 and 9, respectively.

5.1

, 5.2

5.3

/"'\

,I

Length: Poles less than 50 feet in length shall be not more than 3 inches shorter
or 6 inches longer than nominal length. Poles 50 feet or more in length shall be

. not more than 6 inches shOrter or 12 inches longer than nominal length.

Circumference: The minimum circumference at 6 feet from the butt and at the
tOPiiforeach 'length and:class of'pOle; are listed in table A through E and 3
through 6. The circumference at 6 feet from the butt of a pole shall be not more
than 7 inches or 20 percent larger than specified minimum, whichever is greater.

The top dimensional requirements shall apply at a point corresponding to the
minimum length permitted for the pole.

Classifications: The true circumference class shall be determined as follows:
Measure the circumference at 6 feet from the butt. This dimension will
determine the true class of the pole, provided that its top (measured at the
minimum length point) is larger enough. Otherwise, the circumference at the top
will determine the true class, provided that the circumference at 6 feetJrom the
butt does not exceed the specified minimum by .more than 7 inches or 20 percent,
whichever is greater.

6. M~NUFACTURING REQUmEMENTS:
, .

,~

6.1

6.2

Bark Removal: Outer bark shall be completely removed from all poles.

011all poles, no patch of inner bark more than I inch wide shall be left on the
pole surfapebetween the butt and 2 feet below the ground line.

On poles that are to be given full-Iengtli treatment, no patch of inner bark larger
than I inch wide and 6 inches long shall be left on the pole surface between the
butt and 2 feet below, the ground line.

NOTE: These provisions are intended to allow an occasional patch of bark and
shall not be interpreted to allow numerous patches of bark.

Sawing: All poles shall be neatly sawed at the top and at the butt along a plane
which shall not be out of square with the axis of the pole by more than 2 inches
per foot of diameter of the sawed surface. Beveling at the edge of the sawed butt
surface.not more .than l/l2'the butt diameter in width, or an equivalent area
unsymmetrically located, is permitted. The sawed surface should be smooth
enough to allow the inspector's mark to be clear and legible after treatment.

DX221l.l6
~
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6;3

6.4

6.5

Trimming: Completely overgrown knots, rising more than Hnch above the pole
surface, .branch stubs, and partially overgrown knotsshal1 be closely trimmed:
Comphitely overgrown knots less than Jinchliigh need not be trimmed.

, , " ,

Trimming'may be done by shaving machine or by hand.

Shaving: If shaving is used, the depth of cut shall not be more than necessary tq
remove ,inner bark and to trim smoothly and closely all branch stubs and
overgro~n knots. There shall be no abrupt change in the 'contour of the pole
surface ,betweenthe ground line and the above-ground sections. The lower 2 feet
of poles, may be trimmed to remove wood fibers causing butt flare, provided
sufficient sapwood remains to obtain customer's minimum penetration
requirements.

Markin~ and Code Letters: The information in items (I) and (5) below shall be
burnbranded legibly and permanently on the pole face or included on a metal tag
affixed hereto. The metal tag for the face of the pole shall be round,
noncorrosive, tight-fitting and recessed 1/4 inch. It shall be fastened with a
barbed or serrated noncorrosive nail.

The information in items (5) and (6) below shall be placed on the sawed butt
surface. If so desired by the producer or the purchaser, items (I), (3) and (4)
below may also be placed on the sawed butt surface.

(I)

(2)

The supplier's code or trademark.

Insured warranty or quality assurance mark if applicable.

(3) Plant location and month and year of treatment.

(4)

(5)

Code letters denoting the pole species, preservative and retention used.

The true circumference-class numeral and numerals showing the length of
the pole. .

,/

The charge number. (An "R" shall also be die-stamped, hammer-stamped
or burnbranded in the sawed butt surface of re-treated poles).

The code letters, not less than 5/8-inch burnbranded, and not less than 1I8-inch
high if on a metal tag, designating the pole species preservative used,shall be as
follows:

(6)

,D~ttHd 7



A.
Species

Foreign Wood
Alaska yellow cedar
Douglas fir (coast)
Larch (western)
Pine

I

Jack
Lodgepole
Ponderosa
Radiata (New Zealand)
Red (Norway)
Southern

Loblolly
Longleaf
ShortJeaf
Slash

Finish/Scott Pine

PhilipJ>ineWood
Apitong
Bagtikan
Toog
Benguet Pine
Mindoro Pine
Red Lauan
Tangile
Pahutan
Almon
Manggasinoro
Makaasim
Manggachapui

B.
I

DX22 I 1.18

Code Letters ~

YC
DF
WL

JP
LP
WP
RP
NP
SP

Ap
Ba
To
P

MP
RL
Ta
Pa
AI

Mgs
Ma
mg

~
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The bottom of the brand or mark shall be placed squarely on the face of the pole and at 10 feet
+ 2 inches from the butt of poles 50 feet or less in length and at 14 feet + 2 inches from the
butt of poles 55 feet or more in length or as otherwise specified in the purchase order. Anchor
logs shall have the brand or mark at the midpoint and the designation for length and diameter.

The following details shall be included in the brand or disk on the face of the pole or stub;

a.
b.
c.
d.

The Supplier's code or trademark
The plant lQcation, month & year of treatment
Code letters denoting pole specie and preservative used.
Numerals indicating the length and class of poles.

6.6 Framing

6.6.1 All distribution poles shall be bored, gained and cut to length prior to final
treatment.

6.6.2 All framingshallbe in accordancewith the attacheddrawingsor with the
drawingswhich accompanythe order.

6.6.3 When gains are required on one side only, they shall be cut on the face
of the pole, and the gained surfaces shall be in approximatelyparallel
planes. Transmissionpoles (e.g., poles50 feet or longer) may be treated
undrilled.

.~
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Preservatives Code Letters

Creosote C
Pentachlorophenol-Petroleum PA

(Heavy Solvent)
Penta-LPG Cellon PB
Penta-Methylene Chloride PO

(Dow Process)
Penta-Water Dispersed PE
Ammoniacal Copper Arsenate SB
Ammoniacal Copper Zinc Arsenate SZ
Chromated Copper Arsenate

Type A SC
Type B SJ
Type C SK

Retention
Extra Heavy. XH



6.7

6.6.4 Anchor logs shall be bored as required by the orderfof'1.hem;
~

Incisin!! or Drilling:: Incising or drilling shall be cleanly done to preventFtt;aring
or excessive shattering of fibers. Incisions shall be along (in Iin~6w~thM!maxi~'
of the pole. "

7. STORAGE AND HANDLING:

7.1

7.2

7.3

DX22 I 1.20

Storag:e: When it is necessary to hold poles in storage, they. shall b~.stacked on
treated ovother nondecaying skids, stickers, etc., of such dimensiQl1s,,,and.so
arranged, as to support the poles without producing noticeabl~dist9r,ti9n.of;any
of them. The height of the pole stack shall be limited to .avoid!dani!lg~ to poles
on the bottom layers. All wood skids, stickers, etc., shall be treated. . .

Poles shall be piled and supported in such a manner that all poles are, at any
point, at least I foot above the general ground level and any vegetation growing
thereon. Stacks of poles shall not be allowed to settle at any point t9.1ess than I
foot above the ground or any adjacent vegetation growing thereon, No,decayed
or decaying wood shall be permitted to remain underneath-stored poles or in the
yard area adjacentto the stored poles. Unseasoned poles shall not pe dead piled
at any time for air seasoning. This restriction does not apply to short tepTIpiling
associated with norinal manufacturing procedures. Where special .conditions
exists, .such as in arid areas, a waiver to this dead piling restriction may be
requested from NEA. . .

Handling: Poles shall not be dragged along the ground. Cant hooks, Pole
thongs, or other pointed tools shall not be applied to the ground line section of
any pole. . ..

~\

Mechanical Damage: Poles are not acceptable if they contain indentations
attributed to loading or handlingslingsthat are 1/4 inch or more deep over 20
percent or more of the pole circumference,or more than 1/2 inch deep at any
point. Other indentationsor abrasions, for example, forklift damage,chain-saw
damage, etc., shall notbe more than 1/10 the pole di.ameterat the point of
damage up to a maximumof one (I) inch. Such damage is permitted in an
oversizedsection, where the excessof wood shall be taken into considerationin
evaluatingthe effects of thedamage. In'any case, the remain~ngcircumference
for a given class is still required to be not less than the specificationminimum.

~
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TABLE 1
GENERAL REQUIREMENTS

('"""',

r'
Note: * Philippine Wood Species

DX221 1.21 ;
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TREATMENT GROUP GENUS AND SPECIES FIBER STRESS (psi)
,

A. Treatment Group A
(Air Seasoned)

Pine, Jack Pinus Banksiana 6,600
Pine, Lodgep()le Pinus Contorta 6,600
Pine, Red (Norway) Pinus Resinosa 6,600
Cedar, Alaska Yellow Chamaecyparis Nootkatensis 7,400

B. Treatment Group D
(Kiln Drying)

''Po\lglasFirj!(Coast) Pseudotsuga Menziesii 8,000
/rch, Western Larix Occidentalis 8,400

Pine, Jack Pinus Banksiana 6,600
Pine, Lodgepole Pinus Contorta 6,600
Ponderosa Ponderosa 6,000
Radiata (New Zealand) Radiata 6,000
Pine, Red (Norway) Pinus Resinosa 6,600
*Pine, Mindoro. Pinus Merchusii Junetod 8,090
Finish/Scott Pine Pinus Sylvestris 7,800
Pine, Southern 8,000

Loblolly Pinus Taeda
Longleaf Pinus Palustris
Shortleaf Pinus Echinata
Slash Pinus Elliottii .

*Tangile Shorea Polysperma (Blanco) 8,090
*Almon Merr 6,900
*Manggasinoro Shorea Almon Foxw. 6,900
*Red Luan Shorea Philippiicasis 7,600
*Bagtikan Brandis 9,100
*Apitong Shorea Negrosensis Foxw. 9,100
*Manggachapui Parashorea Plicata 11,100
*Makaasim Diptero Carpuz 11,100
*Narig Hopea Squamata Herr 11,100
*Narig, thick leafed Syzigium Nitidum 11,100

Vatica Manggachapui
Blanco
Vatica Pachyphylla Merr.
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TABLE 2
LIMITS OF KNOT SIZE

~

* Both upper and lower halves.

NOTE: See section3 and tablesA throughE and 3 to 6 pole classes.

,

DX22 1 1.22

/

Maximum Sizes Permitted

Sum of
DiameterS of

Diameter All knots Greater

of any Single Knot Than 0.5 Inch. in

Length of Pole (Inches) Any I-Foot Section
(Inches)

Classes Classes Classes
.

Classes
H6 to 3 4toO H6 to HI' ItolO

45 feet and shorter 8" 8*
Lower halfof length 3 2
Upper half of length 5 4

50 feet an(j longer 1/3 of the 10*
Lower half of length 4 4 circumference
Upper half of length 6 6 in any 1 foot

sectionor 14
inches, which-
ever is less*
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TABLE3
Dimensionof Jack Pine, Lodgepole Pine, Red Pine, Redwood,

Sitka Spruce, Western Fir,and White Spruce Poles
(Based on FiberStress of 6,600 psi)

§
~--
t..>
<..>

*Thefigur9sin thiscolumnare intendedforuse onlywhena groundlineIs necessary inorder to applyrequirementsrelating
to scars, straightness, etc.

NOTE: Classes and lengths forwhichcircumferencesat ~ feet fromthe butt are listedinboldfacetype are the preferred
standard sizes. Those shownin lighttype are Includedforengineeringpurposes only.

Redwood,SitkaSpruce, Western Fir,and WhiteSpruce are not permittedunder this specification.

Class 1 2 3 4 5 6 7 9 10
MinimumCircumference
at top (inches) 27 25 23 21 19 17 15 15 12

Length Groundline
of Distance MinimumCircumferenceat 6 feet fromButt

Pole from Butt (inches)
(feet) (feet).

25 5 36.0 33.5 31.0 29.0 27.0 25.0 23.0 20.0 15.5
30 5.5 39.0 36.5 34.0 31.5 29.0 27.0 25.0 21.0 -

35 6 41.5 38.5 36.0. 33.5 31.0 28.5 26.5 -

40 6 44.0 41.0 38.0 35.5 33.0 30.5 - - -
45 6.5 .46.0 43.0 40.0 37.0 34.5 32.0 - -
50 7 48.0 45.0 42.0 39.0 36.0 - - - -
55 7.5 49.5 46.5 43.5 40.5 - - -
60 8 51.5 48.0 45.0 42.0 - -
65 8.5 53.0 49.5 46.0 43.0 - - - - -
70 9 54.5 51.0 47.5 44.5 - - - - -
75 9.5 56.0 52.5 49.0 - - - - -
80 10 57.5 54.0 50.5 - - - - -
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TABLE4
, '

DimensionofPonderosa Pine and Radiata Pine (New Zefllan4)Poles,
(Basedon Fiber Stress of 6,000 psi)

* The figures in this column are intended for use only when a definition pf groundline is necessary in order to
requirementsrelatingto scars, ;traightiIess,etc. .. " " "

NOTE: Classes and lengths for which circumferences at 6 feet from the butt are listed in boldface type are'ili. preferred
standard sizes. Those shown in light type are included for engineering purposes only.
Western Hemlock is not permitted under this specification.

) j

Class 1 2 ,3 4 5 '6 ," 7 ' 9 ro?
Minimum Circumferenc .'

at top (inches) . 27 25 23 21 19 17 15 15 12'

Breaking Load (pounds) 4500 3700 3000 2400 1900 1500 1200 '

Length of Groundline
--

"

Pole Distance Minimum Circumference at 6 feet from Butt

from Butt (inches) -.'

(feet) (feet) '"

.

25 5 37.0 34.5 32.5 30.0 28.0 .25.5 24.0 20.5 16.5
30 5.5 40.0 37.5 35.0 32.5 30.0" 28.0 26.0 22,0 '-

35 6 42;5 40.0 37.5 34.5 32.0 30.0 27.5 - -

40 I 6 45.0 42.5 39.5 36.5 34.0 31.5 ,- '-. -"
, 45 6.5 47.5 44.5 41.5 38.5 36.0 33.0 - -.- -

50 '", 7 49.5 46.5 43.5 40.0 37.5 -, - - -
55 7.5 51.5 48.5 45.0 42.0 - - - - -

60 8 53.5 50.0 46.5 43.5 - - - - -
65 8.5. .55.0 51.5 48.0 45.0 - - - - -

,70 9 56.5 53;0 49.5 46.0 - - - ,- '.-

75 9.5 ,'. 58.0 54.5 51.0 - - - - - -
O 10, 59.5" ,56.0 52.0 - - - - - c-
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,"~' .TABLE 5. . '.

[jiI'!1EmsiQr1ofAla~kcl06t:Jgla~;'Fir and Sotit.fierrf'Pine'POles
. .. ., '(I3~s~Qon .Ei~er..$tre~s Of~,QOOp~i)

~
~
IV--
N
OJ>

* The figures in this column are intended for 1JSeonly when a d~finition of gro1Jndlineis necessary in order to apply
requirementsrelatingto scars, straightness, etc.
NOTE: Classes and lengths forwhichcircumferencesat 6 feet fromthe butt are listedinboldfacetype are the preferred
standard sizes. Those shown in lighttype are included(orengineeringpurposes only.
InlandDouglasfirnot permittedunder this specification.
Coast TypeDouglasfirand Southern Pine permittedunder thisspecification.

)
}

, .

Class ......
. l' .'. . 2 3 %H4 5 .... 6 .. 7"" .. 9 . 10, '

Minimum Circumference '.' ...

":, ,
,H ... , ... . ' ...

"
at top (inches) 27 25 23 21 19 17 15 15 12
Lengthof Gro1Jndline

Pole Distance Minim1JmCircumferenceat 6 feet fromButt
from Butt (inches)

(feet) (feet)
25 5 ' 33.5 31.5 29.5 27.5 25.5 23.0 21.5 '19.5'" 15.0
30 5.5 36.5 34.0 32.0 29.5 27.5 25.0 23.5 I.. 20.5 "-
35 6 39.0 36.5 34.0 31.5 29.0 27.0 25.0 -
40 6 41.0 38.5 36.0 33.5 31.0 28.5 -.
45 6.5 43.0 40.5 37.5 35.0 32.5 30.0 - -

.,..,
50 7 45.0 42.0 39.0 36.5 34.0 - - .

55 7.5 46.5 43.5 40.5 38.0 - - - - -
60 8 48.0 45.0 42.0 39.0 - - -
.65 8.5 49.5 46.5 43.5 40.5 - -
70 9 51.0 48.0 45.0 41.5 - - - ... - -
75 9.5 52.5 49.0 46.0 - - - - -
80 10 54.0 50.5 47.0 - -
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TABlE'6
DirnensionofWestem larch Poles
(aa~ed o,nFiber$tress O,ffJ,.4()Opsi)

~

* The figures in this column are intended for use only ,whena defi.l\itionof groun,
dline is necessary iriorder to apply

, " ,," ,

requirementsrelatingto scars, straightness, etc. ,

NOTE:Classes and lengthsforwhichcircumferencesat 6 feet fromthe butt are listedinboldfacetype are the preferred
standard sizes. Those shownin lighttype are includedforengineeringpurposes only.

)
'\"J

"", '

Class 1 2 3 4 5 6 17 9 10
MinimumCircumference I"" '

at top (inchs) 27 25 23 ' 21 19 17 15' 15 12

Length of Groundline ' ,

Pole Distance Minimum Circumference at 6 feet from Butt
from Butt (inches)

(feet) " (feet) ',' "
' "

" 25 5 33.0 31.0 29.0 26.5 24.5 23.0 21.0 18.5 .., 14.5
30 ", 5.5 35.5 33.5 31.0 29.0 26.5 24.5' 23.0' 19:5 ",' - ,;

35 6' 38.0 35.5 33.0 ' 31.0;' 28.5 26.5 24.5"'" - - ,"

, 40 6 40.0 37.5 35.0 "" ,',32.5 30,0;' 28.0 ' ';," --<,' ,- -
45 ," 6.5 42.0 39.5 17:0" 34;0 '" 31.5 29.0 ;,..," - -
50 7 '44.0 ,,41.0 ., 38.5 35.5 "33.0 - J" C, - -;
55 7.5 45.5 42.5 40.0 37.0 - -" - - :-

60 ,,8 47.0 44.0 41.0, 38.5. , - , - - - -
65 8.5 48.5 46.0 42.5 39.5 - - ."",- - -
70 9 50.0 47.0 44.0 41.0 ' - - - - -

,75 9.5 51.5 48.0 45.0 - - - - - -
80 , 10 52.5 49.5 46.0 - - " - - - -
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TABLE7
Preservative and Results of Treatment

, ,

For Full Length Pressure Treated Poles, Stubs, and Anchor Logs

Note A - Test by tolvene extraction

Notc B- Copper pyrides method is r""nired",hen pole may have been in contuet with salt water or other chloride, und lor, ull specicsnative to Pueifie Const Region.

Note C - Minimnm ponndsleuhie foot (pc!) aceeI'!"bie at time of shipment to .he uscr.

A reductioa 'of 10 percent from the valnes shown above will be aeeeptuble at destinution withiu 30 days frortl thc date of dclivcry.

. '

A"ays shall be ~rform<:d bYo.qnalifiedanalyst under the ptovisions of this s~ification and NEA Enginec'ing'Bnllc"n DX251O. In the eVentof the

rejection of any poles at destination, NEA and the prodncars shall be promply notified. The producers muy examinethe poles at destinationwithini weeks
of notification. ' .

NOlc I) Full S"I'''' "..d I'm ["culyp''''
I. tr

,
J..

,

Prcserv.tivcs Tre"tment
.

"

Minimum Retention PCF ,
'

B All Tr..tments Pe...:tration Brand

Species A Penta Waterborne Standard Test Zone " " ., ,,' Symbol Gronnd Liue Area

Creosote Copper Lime Inches from Surface 'Minimum
'

Pyridine Ignition CCA or ACZA Irtlu,', % of Radius % of Sapw.od "..'

" Eucalyptus as shown in Table I, ,,"', 16 1 1.5 1.5 Note D Note D ". " 100 XH.,

, o"thern Pine " 16 I 1.25 1.25 0.5- 3.5 '3.5' - "ot90 'XH'
"

Re,iPiue ' " 16' 1 1.25 1.25 0.1- 2.5 , '2.5- - or 90 " XH', '

Finish/Scott Pine, Ponderosa
' .

:t.\
Radi"tn (New Zealand)' ", 16 .. I .1.25 1.25 0.1 - 22% of Dium 44 und 95, XH"" "
Other Locul and Foreign Species 16 1 1.25 1.25 0.1 - 22% of Dinm 44 and ,95 < XH

Shown on Table I with fiber ,', I.
.'

stress rating 018,000 PSI I ,',

or more.
'

,,'
,,'

I.,
, ','



TABLE8
~ ,

10.5
11
11.5
12.5
13

D€:~igija@ii."
Length (feet)
Diameter (Min)
Boring - as ordered

DX2211.28

36.0 33.5 31.0 . 28.5 26.5 24.5
38.0 35.5 33.0 30.0 28.0 25.5
40.0 37.5 35.0 32.0 29.5 27.0
42.0 39.5 36.5 34.0 31.0 28.5
43.5 40.5 37.5 35.0 32.0 29.5

Maximumcircumferencenot more than these figures
plus 4 inches.

TABLE 9
Dimensions of Anchor Logs

Southern Pine, Lodgepole Pine, Red Pine,
Jack Pine, Douglas Fir (Coast) and Western Larch

",' 'F2---! F2.:..2F2.:..3F2---4TA.:..l+S

4'-{)"

8"

4'-6"
9"

5'-{)"

10"

5'-{)" 5'-{)" ,

8"12"

~ 22.5. .
, 23~5

.25,0
26.5

'27.0

~

c'

TA-1-8

8'~"
8"

~

10.5 37.0 34.5 32.0 29.5 27.0 25.0 22.5
11 39.5 37.5 34.0 31.5 29.5 26.5 24.0
11.5 42.0 39.0 36.0 33.5 31.0 28.5 26.0
12.5 43.5 40.5 37.5 34.5 . 32.0 29.5

1,27.0
13 45.5 42.5 39.5 36.5 33.5 31.0 28.5

Dimension of Stubs

Southern Pine, Douglas Fir (Coast) & Western Larch
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TABLE A

Dimension of Makaasim, Manggachapui & Narig
(Based on FiberStress of 11,100 psi)

ti
><:.
NN--
N\0

,
Class 1 2 3 4 5 6 7 9 10

MinimumCircumference

at top (inches) 27 25 23 21 19 17 15 15 12

BreakingLoad (pounds) 4500 3700 3000 2400 1900 1500 1200
Lengthof Groundline

Pole Distance MinimumCircumferenceat 6 feet from Butt
from Butt (inches)

(feet) (feet)
25 5 30.5 28.6 26.7 24.8 22.9 21.2 19.7 17.1 13.6
30 5 - 1/2 32.8 30.8 28.6 26.6 24.6 22.7 21.1 18.5
35 6 34.8 32.6 30.4 28.3 26.1 24.2 22.4
40 6 36.8 34.5 32.2 29.9 27.6 25.6 23.7
45 6 - 1/2 38.4 36.0 33.6 31.2 28.8 26.7
50 '7 39.9 37.4 34.9 32.4 30.0 27.7
55 7 - 1/2 41.3 38.7 36.1 33.5 31.1
60 8 42.6 39.9 37.2 34.6 32.0
65 8 - 1/2 43.9 41.4 38.3 35.6
70 9 44.4 42.2 39.3 36.6
75 9 - 1/2 46.2 43.3 40.3 .37.4
80 10 47.2 44.2 41.2
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. TABLEB
Dimension of Apitong,Bagtikan& Toog

. (Based on Fiber Stress of 9100 psi)
.....0

) ( ) )

Class 1 2 3 4 5 6 7 9 10

MinimumCircumference

at top (inches) 27 25 23 21 19 17 IS IS 12

BreakingLoad (pounds) 4500 3700 3000 2400 1900 1500 1200

Lengthof Groundline

Pole Distance MinimumCircumferenceat 6 feet fromButt

from Butt .(inches)

(feet) (feet) . . .

25 5 32 30 28 26 24 22.5 20.5 18 14

30 5 - 1/2 34.5 32.5 30 28 26 24 22.5 19

35 6 37 34.5 32.5 30 27.5 26 24

40 6 39 36.5 34 31.5 i '29 27 25.5

45 6 - 1/2 41 38.5 36 33 30.5 28

50 7 43 40 37.5 34.5 32 29.5

55 7 - 1/2 44.5 41.5 39 36 33.5

60 8 46 43 40 37.5 34.5

65 8-1/2 47 45 41.5' 38.5

70 9 48.5 4Q.. 43 .40 ..'

75 9 - 1/2 50 46.5 44 . .
80 10 51 48 45
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TABLE C
Dimensio[}of Pahutan, Tangile &.Mindoro Pine

(Based on Fiber Stress of 8090 psi)

\:1
~N..........
<H.....

Class 1 2 3 4 5 6 7 9 10
MinimumCircumference

at top (inches) 27 25 23 21 19 17 15 15 12

BreakingLoad (pounds) 4500 3700 3000 2400 1900 1500 1200

Lengthof Groundline
Pole Distance MinimumCircumferenceat 6 feet fromButt

from Butt (inches)
(feet)

.

(feet)
25 5 33.9 31.8 .29.6 27.5 25.4 23.6 . 21.9 19.1 15.2
30 5 - 1/2 36.4 34.2 31.8 29.6 28.1 25.3 23.5 20.5
35 6 38.7 36.2 33.8 31.4 30.7 26.8 24.9
40 6 40.9 38.3 35.7 33;2. 33.4 28.4 26.4
45 6-112 42.7 40.0 37.3 34.6 35.9 29.6 27.5
50 7 44.4 41.6 38.8 36.0 38.4. .30.8 28.6
55 7-1/2 45.9 43.0 40.1 .37.2 40.8 31.8 ..

60 8 47.4 44.4 41.4 38.4 43.2 32.9
65 8-1/2 48.7 45.7 42.6 39.5 45.5
70 9 49.0.. 46.9 43.7 40.6 47.7

....

75 9 - 1/2 S1.3 48.0 . 44.8 41;6
80 10 52.4 49.1 45.8 42.5
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TABLED
Dimension of Benguet Pine Poles &Red Lauan

(Based on Fiber Stress of 7600 psi)
t;>tV

) . ) )

, Class 1 2 3 4 5 6 7 9 10

Minimum Circumference

I 21
'"

at top (inches) 27 25 23 19 17 15 15 12

BreakingLoad(pounds) 4500 3700 3000 2400 1900 1500 1200
.'

Length of Groundline

Pole Distance Minimum Circumference at 6 feet from Butt
,,'

from Butt (inches) '
"

(feet) (feet) ", "

25 5 34.0 32 30 275 25;5 24.0 2L5 "', 19;0; 15,0 ,.

30 5 - 112 36.5 '34.5 32 30.0 27.5 25.5 24.0 20.0

35 6 39.5 36.5 34.0 32.0 29.5 27.5 25.5

40 6 41.5 39.0 36.0 33.5 31.0 29.0 27.0.

45 6 - 112 43.5 41.0 38.5 35.0 32.5 30.0 28.0
,

50 7 45.5 42.5 40.0 36.5 34.0 31.5 29.5

55 7 - 1/2 47.0 44.0 41.5 38.5 35.5 32.5 , "

60 8 48.5 45.5 42.5 40.0 36.5 34.0
'

.65 8 - 1/2 50.0 47.5' 44.0 41.0 38.0 ',i

70 9 51.5 '48.5 45.5 42.5 39.5,

75 9 - 112 .,53.0 49.5 46.5 43.5 ,

80 10 54.5 51.0 47.5 44.5
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TABLE E
Dimensionof Almon, and Manggasinoro

(Based on Fiber Stress of 6900 psi)

~
~N--r..>r..>

Class 1 2 3 4 5 6 7 9 10
Minimum Circumference

at top (inches) 27 25 23 21 19 17 15 15 12

Breaking Load (pounds) 4500 3700 3000 2400 1900 1500 1200 --
Length of Groundline

Pole Distance Minimum Circumference at 6 feet from Butt
from Butt (inches)

(feet) (feet)

25 5 35.7 33.44 ' 31.27 29.0 26.8 24.81 23.0
30 5 - 1/2 38.5 35.08 33.6 31.2 28.8 26.6 24:8f--C
35 6 , 40.6 38.24 35.61 33.1 30.6 28.3
40 6 43.1 40.41 37.69

'
32.335.0 "

45 6 - 1/2 45.0 42.2 39.18 36.6
50 7 46.79 43.83.' 40.88 ,

55 7 - 1/2 48.42 45.4

60 8 49.93 ,

65 8-1/2

70 9 '

75 9 - 1/2 "
.:", ,',

80 10
" ;
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Throu;n-boit hoies must be parallel and in'"'\... ---1f 1/",.
the same plcne. ' 'J ~" , II ~ !
HOLES: Drill 11/16" diameter. -- ** \

G.,". G"'o,w. '" -. ft.; .., "~. ~ ~ .fj I
ri;Man;ies to bolt hale.' , ( !' .
N."utrot bolt hole must be CT 90. ,,"gle
wit" through-bait hoi....

All poles snorter then 50 feet must be bored,
roof..d and gained befare trectment, e"cept
thl2t Clcss 7 end smaller pales ne.d nat be
gain".d unless requested by purchaser. Roaf:

,~,' '

may 'be flat ar at a IS- angle ,at the producer'"
optIon.

"SoTTam of brand or center of metal disk shall be 10':: f"
, , " .

n:om paie butt.. ,14:: I mark for pales 5S ond longer.

If, in",ured warranted pole, 'Brand ., W".

~

Mi:ftufc~'s Mark and Date of, Treatment.
(Month and Vear).
." ,

Srend with praper length and clas:.

8r:nd with' :pec:es ,preservetive code and retention.

,
Location - measured tram roof
Gain side:: 1/4.
Opposite sieie:: 1/2"

Ciameter :: 1116"
6ains Qut ofporaflel:: 11"".

, Optional. anti- soiit ::olt hole to be einiled"
by the purchaser.

Talerance :

'".
"0'"..en

arand
length

f'7;'\
-~
/1
baTt with praper
and ctass

r

"

Holes

On ,the gain:: liS" fr:cm the center'iines of the
halei.

On the sieie opposite the gain !' 1/4" tram the
cemerlines of the haies.

oniy when so specified

POLE F,RAMING GUIDE

M20
FIGURE 2
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~, NATIONAL ELECTRIFICATION ADMINISTRATION

NEA ENGINEERING BULLETIN DX2212 December 1992
,

SUBJECT: NEA SPECIFICATION FOR CONCRETE POLES

~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ . ~ ~ ~ ~'~ ~ ~ ~ * ~ ~ ~ ~~ ~ ~ ~. ~ ~ ~ ~ ~ ~ ~ .

1. GENERAL:,

, " ' ' , ,'"

Poles furnished to NEA specifications shall conform in all respects to the
performan2~requi;'emenis of thi's standard. The text, figures arid references to
other standards supplement each other and shall be considered part of this stan-
dard. Poles are to be of th,e embedded type ,and not require special foundation.

2. MATERIAL:

a. The poles may be of pre-stressed concrete that will provide a minimum of 30
years of usable life in service here in the Philippines.

b. The following specification, standard and codes apply:
(',

(a) American'Concrete Institute (ACI) ~ 318 -- Building Code Requirements
for R~inforced CoriCrete ' " ,

',' ,', '

(b) Am~ticanWe,lding Society (AWS) - D12.1 -- Recommended Procedures
for Welding, Reinfor(:;ing'St~el, Metal Inserts and Connections in Rein-
forced 'toncreteCollstruction" '

(c) National Electrical Safety' Code (NESC) -- Guideline for loading re'quire-
ments and grade of constructic;>n

(d) Prestressed Concrete Institute MNL- 116 -- Manual for Quality Control
for Plants and Production of Processor Prestressed Concrete Products

3. FINISH:

Finishes to the concrete surfaces shall be as follows:

A. Finish to static and centrifugal castings shall have a smooth firiish with no
cracks. Immediately after the screening has been completed, the excess mortar
and water is removed. The top sudace ot' the product shall be troweled
smooth and the edges shall be tooled: 'The' top surface of each product shall be

,~

DX2212.!



troweled until all projections, depressions and irregularities have been removed
and the entire surface has a smooth texture with neat lines. Square corners
and ,snarp edges shall be tooled to form smoo1;hJ chamfered corners. The
Vendor's identification plate shall be attached to the product prior to the
concrete curing.

~

After the product is removed from the form, all small cavities caused by air
bubbles, honeycomb spots or other small voids shall be cleaned, saturated with
water and then carefully pointed with mortar. A small cavity is defined,as ndt
exceeding 2" long and shall be repaired by opening the cavity sides on a 1 to
1 slope with a mechanical grinder, cl,eaning thoroughly and patching with an
epoxy-aggregate mixture that will blend with theHconcrete. Apply mixture in
accordance with manufacturer's specifications.

Products with cavities larger than 2" long shall be rejected.

B. Sealing Steel Strands - The end of each of the steel reinforcing strands in the
top and butt shall be burned back and sealed with an epoxy protective coating.

4. DIMENSIONS:

a. The poles have been specified in accordance with the ANSI convention for
classification of wood poles that is by length and strength class. The first
number is the overall length in feet and the second number is the designation
of the strength class. A 35-ft pole with a strength classification of 5 would be
abbreviated as 35-5. The size of the pole at the ground line should be similar
or larger than for that class of a wood pole! to assure that the earth
surrounding the pole will provide the necessary resistance to develop the
strength of the pole. The ground line circumference is shown on Table 1 on
the following page..

~

b. Dimensional tolerance form that shown on the drawing shall be as follows:

Length + 3" - 0"

Width and depth or diameter..:!:.. 1/16"
Brand or Mark..:!:..2"

Camber..:!:.. 1/8" for each ten (10) feet of length
Gain..:!:..1/4"

Bolt hole or insert spacing..:!:.. 1/8"
Bolt hole location from top of pole..:!:..1/8"

~.
"-
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~. 5. STRENGTH:

For the purposes of this specification, the strength of the pole is specified as a
force acting at 90 degree,s to the center line of the pole at a point two feet from
the top of the pole. The amount of force in pounds that each classification must
be able to withstand without damage is shown on Table 1.

6. FRAMING (HOLES):

With wood poles necessary holes for guying, transformers, etc. can be easily
added in the field. It is not as easy to add holes when using concrete poles, nor
does the normal climbing tools suffice. Included as Figures 1 through 3 are hole
guides detailin'g the required holes and the gain for 25, 30, 35, 40 and 45 foot
concrete poles. The holes are to be preformed by using inserts during casting of
the pole. . .

Embedded items - Sleeves, sockets, inserts or other embedded items shall be
accurately set in, the molds and secured to prevent movement during concrete
placing and spinning process. Particular' care shall be used to insure proper cover
on all embedded items.,

r--.

r--,
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TABI:.E 1
POLE STRENGTH AND GROUND LINE DIMENSION

~

", "

25/2'
25/3
25/4
25/5
25/6

30/2
30/3

,30/4
30/5
30/6

STREN,GTH REQUIREMENT2,,"', " "

3700
3000
2400
1900
1500

37;00
300p
2400
1900
1500

,

POLE LENGTH-CLASS'
" -. ',", " ,

3'5/2'

'35/3
3514'
35/5

40/2
40/3
40/4

,
3700

'3000
2400

, 1900;-
3700
3000
2400

~

45/2
45/3
45/4

3700
3000
2400

Poles length in feet and strength classification.

2 Pole strength designated as a force in pounds acting at right angles to the
centerline of the pole at a point two feet below the top of the pole and is
applicable to both axes of the pole cross section. ''""\
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r 7. MARKING,:

a. Each concrete pole shall. be identified with a Vendor's Identification Plate
approximately, 4" x 4" x ,1/4~' with the following..starnpedinto the plate with
letters ,not less than 1/2" high and the bottom of.the plate shall be placed
squarely onthe face of the pole and at.1 0' from the, butt of poles.

0.' Vendor.'s name',
"

0 Month and. year of manufacturer

0 Length of pole

0 Class of pole

0 Pole number

b. The Vendor's Identification Plate shall be fabricated from a non-corrosive, 1'101'1-
. staining metal such as Bronze, Brass or 6061 T6 Aluminum. The plate shall
have suitable anchor or anchors welded to the back of the plate to permit bond
to the pole. .

r 8. HANDLING:,

The poles must have sufficient strength and ability to withstand inertial loading so
that it will not be damaged under the following conditions: '

a.. with the pole horizontal, picking it up with a single, point, lift and

b;transporton a small trailer, without a special cradle and using one of the poles
for towing the trailer for long,cfistances on any of the Philippine roads and

c. unloading a pole by sliding'the pole endways off of a truck bed, allowing it to
tip down and then drop to the ground or shoulder of the road bed and

d. unloading a pole by rolling it off the side of a truck bed, down a ramp, with one
foot of rise in two foot of run, onto the Coop's pole storage, which may be the
ground.

9. INSPECTION AND TESTING:

The manufacturer shall conduct factory tests to verify that the poles comply
with the requirements of this standard. NEA reserves the right to witness ANY
OR ALL factory tests and the Supplier shall notify NEA 15 days before each

,~
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test is to be conduc'ted, The Supplier is to furnish NEA a cOPY'of all test
reports. NEAexpects to commission an internationally recognized third party,
independent inspection and/or testing agency for independent inspection and/or
testing at the factory, prior to shipping or after receipt of the poles in the
Philippines. Any pole that fails an inspection is automatically rejected. It may
be resubmitted for inspection, if the reason it failed inspection is of a
correctable nature and it has been corrected. Any pole that fails a test is
automatically rejected and additional poles from that lot must be tested in
accordance with the testing schedule shown on Schedule 1. Appendix "A"
Test Procedure for Pre-Stressed Concrete Pole and Appendix "S" Guidelines for
Rejection/Acceptance of Pre-stressed Concrete Pole.

~

10. GENERAL INFORMATION:

The bidder is to supply with the proposal:

a. General dimension and weight of the poles by length and class.

b. The total groundline ultimate moment and the ultimate moment capacity
needed and furnished at each ten (10) feet section of the pole or at a point
where reinforcing steel continuity is changed.

c. Maximum deflection at top of structure for loading cases as specified in the
Engineer's LoadingDiagrams. .

/~

11. REPORTS:

The pole supplier shall furnish the Engineer with the following certified reports:

a. Pole Strength Test Report -Complete report on pole strength test, certified
by independent testing laboratory, showing that proposed pole design
complies with strength requirements, complete design computations
showing section properties, stresses and expected resisting moments.

b. Concrete Test Reports - Five representative cylinders of each day pour shall
be taken and tested in conformance with ASTM C31 and ASTM C29.

Testing of cylinders shall be done as follows:

One at release of pre-stressing force

One at three days

One at seven days
~
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,~ One at twenty-eight days

One spare

c. Steel Mill Reports - Certified mill reports of pre-stressing strands.

12. OTHERSTANDARDS:

The dimensional and performance requirements of poles. based on other
internationally recognized standards are acceptable only if the requirements of
such standards are equivalent to or exceed the requirements quoted in this
document. '

SCHEDULE 1
TESTING SCHEDULE

One pole out of every lot of 25 poles shall be tested to 50 percent of its rated
strength and a record kept of the deflection after a 2 minute hold at each multiple of
10 percent. This is a non-destructive test unless it shows some weakness indicating
the pole could not meet the strength requirements and then it is to be carried to
destruction.

~ One pole out of every lot of 100 poles shall be tested to destruction. If it fails at less
than rated strength, then four additional poles from the same lot shall be tested to
rated load. If they all pass, the lot is considered to have passed that test. If two or
more of them fail, the entire lot is rejected. If only one of them fails, ten more from
the same lot may be tested to rated load. If there are no failures. the remaining poles
of that lot are considered to have passed that test, however, 'if there are any failures
in these ten, the lot is automatically rejected.

r-----.
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APPENDIX "A"

1.0

1.1

2.0

2.1

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4.0

4.1

,

TEST PROCEDURE FOR TRANSVERSE STRENGTH
OF PRE-STRESSED CONCRETE POLE

SCOPE:

This test procedure applies to all sizes of pre-stressed concrete poles.

OBJECTIVES:

Primarily for guidance of inspection engineer and test engineer in wit-
ness/testing pre-stressed concrete poles at source, this procedure shall also
be the standard procedure for test'to be conducted by NEA.

EQUIPMENT:

Horizontal Butt Support Clamp Jig - to stimulate the pole foundation for
testing in the l:1orizontalposition. The clap to be rigidly anchored at the test
area. .

Movable trolleys.
-"-

Wire, Rope, spliced and rigged.

Shackles

0-2500 kg (0-5600 Ibs.) range or any suitable range dynamometer.

3-meter measuring steel tape.

Chalk or soapstone.

Rubber pads or wood splinters.

Plumb bob.

SPECIMEN PREPARATION:

S.ampling Method

4.1.1 For every batch of 25 poles, one (1) pole shall be subjected to proof load
test.

.~
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4.2

4.3

4.4

4.5

4.6

4.7

~ 4.8

4.9

5.0

5.1

5.2

6.0

6.1

/,""

4.1.2 For every batch of 100 poles, one (1) pole shall be subjected to
breakload test.

Select randomly from the pole class lot one (1) pole sample to be tested.
The pole age should not be less than 28 days.

Inspect the sample ,for cracks. The sample should have no hairline cracks.

Note also the sample's curvature and preferably it should be acceptably
straight.

Secure the sample on the horizontal butt support clamp, setting it at the
"ground line mark. Should the pole butt be loose on the clamp, use rubber
pads or wood splinters as fillers.

Provide movable trolleys at the over~hangingportion to support and limit the
sag.

For observation of crack development and determination of its point of
occurrence, mark the pole longitudinally at intervals of 0.1 m with chalk or
soapstone starting at the groundline. '

Rig and secure a wire rope sling at 0.6 m from the pole tip with the
dynamometer and the winch (this is the point of load application),

Attach a plumb bob at the load.application point hanging the line approxi-
mately at the pole center line. This will serve as the indicator for measuring
deflection.

SAFETY:

The pole shall be tested for bending. Participants in the test should stay
away from the loading point opposite the rope pulling direction to avoid
accident in case the rope breaks.

Do not stand on the pole when test load is being applied.

PROCEDURE:

Proof Load Test

6.1.1 Initially set the dynamometer to a load of 40% of the minimum breaking
load. Apply load steadily until it reaches 40%. Hold for two (2)
minutes. Note for the development of hairline crack. If crack appear at

DX2212.9



the 40% load, the pole is considered to have FAILED the test. The
batch represented shall be rejected.

~,

6.2 Break Load Test

6.2.1 Initially set the dynamometer to a load of 40% of the minimum breaking
load. Apply load steadily until it reaches 40%. Hold for one (1) minute.
Note for the development of hairline cracks. If cracks appear at 40%
load, the pole is considered to have failed the test. The batch
represented shall be rejected.

6.2.2 If no cracks appear after the application of 40% load, .set the dyna-
.mometer to a load of 50% of the minimum breaking load. Apply load
steadily until it reaches 50%. Hold for one (1) minute. Note for the
development of hairline cracks. Release load to zero; observe if the
hairline cracks closed. If the hairline cracks did not close, the pole is
considered to have failed the test.

6.2.3 Upon. removal of the load, immediately increase the load gradually to
70% of the minimum breaking load and hold for two (2) minutes. Note
for the development of additional hairline cracks.

6.2.4 Again remove the load and successively increase the load byan amount
equal to 10% of the minimum breaking load up to 80% and thereafter
increase by 5% of the minimum breaking load until failure occur, hold
each load for two (2) minutes.

/~

6.2.5 Measure load at the point of failure to the nearest 5 kilograms.

6.2.6 The pole is considered to have failed the break load test if it yielded at
less than the minimum breaking load.

7.0 REPORT:

7.1 For test conducted at source, the test shall be prepared by the manufacturer
in coordination with the witnessing inspection engineer or test engineer.

7.2 The following test data shall be collected and recorded in accordance with
the attached format.

7.2.1 Manufacturer's serial numbers of test sample and the batch represented.

7.2.2 Pole Class

~.
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,r--- 7.2.3 Date caste

7.2.4 Date tested

7.2.5 Age

7.2.6 Pole dimensions

7.2.7 Load, including point of failure

7.2.8 Deflection

7.2.9 Recovery

r---

~,
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APPENDIX "B" -~,

GUIDELINES FOR REJECTION/ACCEPTANCE
OF PRESTRESSED CONCRETE POLE

A. Concrete Poles with Defects Subject to Rejection

Type of Defects Extent of Damage/Defect

1. Excessive body cracks Visible cracks which penetrate through
the pole shell thickness. .

al Tip location on crack extending up
to the first bolt hole.

b) It is not a hairline crack.

2. Clogged hollow portion The hollow portion is not clear through

3. Honey combs or air
bubbles

al Air bubble or honey comb penetrate
more than 1" of the pole shell and is
located between the ground line and
a point two (21feet below the tip of
the pole. .

b) Excessive .honey combs or air
bubbles no matter how deep they
are.

4. Excessivelycurved Deflection of any portion from center
line is more than 1/1 ,000 of the over-all
length of the pole.

5. Exposed wires Wire is visible through holes or at the
hollow portion of the pole.

6. Insufficient covering Concrete cover less than the required
18 mm.

7. Thin section The shell of the pole is less than re-
quired in the approved manufacturer's
drawings.

DX2212.12



~ B. Concrete Poles with Minor Defects

Type of Defects

1. Open seams

2. Damage on bolthole

3. B 0 It h 0 I e s not
through and through

4. Boltholes
aligned

are not

5. Damage on pole cap

~

6. Circumferential chips
or hairline crack at
tip

C. Others

Description

Joint formed are with
depressions.

Minor damage on edge
.of holes due to prema-
ture or improper re-
moval of bOlthole insert.

Inadequate extension of
hole insert.

Slight mis-alignment of
boltholes due to unnec-
essary movement of
bolt insert.

Undesirable crack or
chips on pole cap.

Chips or hairline cracks
not extending up to
boltholes.

1. All required markings shall be completed.

2. All poles shall be properly aged.

3. Serial numbers shall be assigned only once.

Remedial Measures.

Proper patching
grouting

or

Proper patching

Drill to obtain the re-
quired hole.

Repair of mis-aligned
holes.

Replacement of
cap.

pole

Remove chips and place
concrete grout. Patch
hairline crack.

4. Serial number of rejected poles shall not be re-used.

5. Surface serial number shall be the same as butt serial number.

6. All poles shall be provided with fish wire.

7. Supplier shall show to NEA Inspector the poles to be repaired before actual
repairs are made.

~.
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I. TEST POLEDATA:

Length/Class

Serial No.

Date Castes/Age

Tip O.D./I.D.

Butt O.D./I.D.

PROOF LOAD / BREAKLOAD TEST

II. BATCH REPRESENTED:

DX2212.14

~

Pole Setting

P SWire No./Dia.

Rebars/Spirals

Ave Tip Shell Thick

Ave Butt Shell Thick

--,

-~
~



.~ III. TEST RESULTS:

IV. REMARKS:c-'-

----------------------

V. WITNESSES:

DATE OF TEST

PLACE OF TEST

.~

DX2212.15

% REMARKS LOAD, TIME HELD, DEFLECTION DEFLECTION REMARKS
KG MINUTES 'WILOAD, WIO LOAD,

mm mm

40
50
60
70 2
10 2
20 2
30 2
40 2
50 2
60 2
70 2 '.'

80 2
85 2
90 2 I.

95 2
100 2

BREAK - .-
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NOTES:

I. ALL DIMENSIONSARE IN INCHES
UNLESS SPECIFIED.

Z. Ha..ES ARE THROUGH HOLES FOR
5188. BOLTSMCUn1NG EXCEPT
FOR GROUNDING SLOT WHICH IS SHOWN
AS DETAILED.

3.IIANUFACnJRER's MARK, DATE OF
. IlANUFJICTURE. POI.£ ttEl6HT aeL "SS

SHALLBE INDICATED&rTHE arrT
AND&r THE FaCE OF
THEFOLE 10FT. FROMTHE BUTT
WITH RED ACRYUC PAINT.

4. UFTING POINTS AND GROUNDLINE
SECTICN SH"I , IE PRoPEN.Y MADIfCft.

5. 5(8-. STEP BDIJ' HOLES ARETHfDJ&H
a THRClUGH'to 1ME 8QDY OF THE POLE

STARTING 10 Ft FROMTHE. BUTT UP
10 4 V2 FT. FROMTHE TIP SPACED AT
%0- ON CENTER. AT ~. ANGLE WITH
tHEFAC£CF TJlEFOLE.

.. sOU' HOLES10 BE VI6- LARGER
THAN BOIJ' SIZE.

SCALE t: 100M
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SEC. A 16

18

.

NOTES: ...<

1. ALL DIMENSIONS ARE IN INCHES UN

.

LESS S

.

PECIFIED.

O
.

2. HOLES ARE THROUGH HOLES FOR 5/8" "
BOLTS MOUNTING EXCEPT FOR GROUNDING.
SLOT WHICHIS SHOWNAS DETAILED. .

3. MANUFACTURER'S MARK, DATE OF MANUFACTURE,
POLE HEIGHT" CLASS SHALL BE INDICATED AT THE
BUTT AND THE FACE OF THE POLE 10 FT. FROM THE BUTT.

4. LIFTING POINTS AND GROUND LINE SECTION SHALL
BE PROPERLY MARKED.

5. 5/B" g STEP BOLT HOLES ARE THROUGH" THROUGH
TO THE BODY OF THE POLE STARTING 10 FT.
FROM THE BUTT UP TO 4-1/2 FT. FROM THE TIP
SPACED AT 20" ON CENTER AT gO' ANGLE \'11TH
THE FACE OF THE POLE.

6. BOLTHOLESTO BE 1/16" LARGERTI-fIIBOLT SIZE.

/" -- NON WOOD
POLE FRAMINB GUIDE

3D OR 35. FOOT POLES

REPUBLIC OF THE PHILIPPINES

NA TIONALELECTRIFICA TION ADMINISTRATION JULY 1993 M20-1
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NOTES: SEC. A

1. ALL DIMENSIONS ARE IN INCHES UNLESS'SPECIFIED.
2. HOLES ARE THROUGH HOLES FOR 5/8" f1

BOLTS MOUNTING EXCEPT FOR GROUNDING
SLOT WHICH IS SHOWN AS DETAILED.

3. MANUFACTURER'S MARK, DATE OF MANUFACTURE, POLE
HEIGHT 8: CLASS SHALL BE INDICATED AT THE BUTT
AND THE FACE OF THE POLE 10 FT. FROM THE BUTT.

4. UFTING POINTs AND GROUND UNE SECTION SHALL
BE PROPERLY MARKED.

5. 5/8" iii sTEP BOLT HOLESARE THROUGH8: THROUGH
TO THE BODY OF THE POLE STARTING 10FT.
FROM THE BUTT UP TO 4-1/2 FT. FROM THE TIP
SPACED AT 20" ON CENTER AT 9cf ANGLE WITH
THE FACE OF THE POLE,

6. BOLT HOLES TO BE 1/16" LARGER THNiBOLT SIZE. -

.

1-1/2 .--<

D
.1

',.

STEP BOLT DETAIL GROUNDING SLOT DETAIL

Ii-
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~. NATIONAL ELECTRIFICATION ADMINISTRATION

NEA ENGINEERING BULLETIN DX2213 DECEMBER 1992

SUBJECT: NEA SP.ECIFICATION FOR STEEL POLES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *'* * * * * * * * *

1. SCOPE:

This specification establishes the physical characteristics and performance requirements
of steel poles for use on the cooperatives electric system.

2. GENERAL:

Poles furnished to NEA specifications shall conform in all respects to the performance
of this standard. The text, figures and references of other standards supplement each
other and shall be considered part of this standard. The poles are to be of the embedded
type and not to require a special foundation.

/'
3. MATERIAL:

Steel poles shall be fabricated from structural quality hot rolled steel which conforms to
ASTM A570-79, "Standard Specification for Hot-Rolled Carbon Steel Sheet and Strip,
Structural Quality. "

4. WELDING, DRILLING AND PUNCHING:

All welding, drilling and punching shall be completed prior to applying the galvanizing.
Care shall be taken to clean all filings and weld splatters from the pole surface prior to
finishing. The weld shall have 60 percent fusion in welds between plates having a
thickness of 3/8 inch or less and 80 percent where plate thickness is greater than 3/8
inch. No cracking, undercutting of weld metal or weld blow holes shall be permitted.

5. FINISHING:

~

The pole shall be cleaned of scale, rust, oil, paint and other surface contaminants and
then rinsed in an alkaline cleaning bath. The steel shall then be bathed in a diluted acid
(sulfuric or hydrochloric) bath for at least five minutes. Just prior to galvanizing, the
acid cleaned steel shall be immersed in a flux solution of 30% zinc ammonium chloride
with wetting agents and maintained at 65 deg. C until galvanizing is completed. Steel
poles shall be hot dip galvanized in accordance with ANSI/ASTM A153-82, Standard
Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware. This standard



requires arriinimum zinc coating of 610 grams /, sq;" m. The coating shall be
continuous,smooth, reasonably uniform in thickness and free of blemishes and other
imperfections which are inconsistent with commercial practice. Galvanized articles shall
be free from coated areas, blisters, flux deposits" acid and,black~po~, ,and dross
inclusions. Lumps, projections, globules, or heavy deposits of zinc which will inteIfere
with the intended use of the material will not be permitted. All holes shall be clean and
reasonably free from excess zinc.

~

6. FASTENERS:

All fasteners, such as thread inserts, shall be of non-corrosive and/or non-I11stingmaterial
compatible with the steel and its coating. All holes shall be filled with plastic or other
suitaqle, insert to red,uce win,d noise from ,whistling pole holes and to reduc,e potential
darliageto the holes. '

7. POLE SECTIONS:

If th~ pole is to be provided in two ~ections, it shall have at least two, (2) foot slip joint
and, shall be keyed s6 the pole only can be field assembled as intended by the
manufacturer.' " , ,

8. DIMENSIONS:
~

A. The poles are specified in accordance with the ANSI Standard for classification
of wood poleS, that is by length and strength class. The first number is the
overall Jel1gth in feet ,and the second number is the designation of the strength
class. A 35 foot pole with a strength classification of 5 is abbreviated 35/5. The
diameter of the pole at ground line shall be similar to an equivalent woodpole of
that height and class to assur~ that the earth surrounding the pole will provide the
necessary resistance to develop the strength of the pole.

Dimensional tolerance from that shown on the attached Table 1 shall be as
follows:

B.

Length
Diameter at Ground line
Brand Marking
bolt hole or Insert Spacing
bolt hole location from top,of pole

+ 3.0" ,- 0.0"
+/- 0.25"
+/- 2.0"
+/- 0.125"
+/- 0.125"

9. ,STRENGTH:

The strength of the pole is specified as a force acting at 90 degrees, to the center line of
the pole at a point two feet from the top of the pole. The amount of forc~ in pounds that

~--",

DX2213.2
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2

Pole length in feet and.strength classification.

Pole strength designated as a force in pounds acting at
right angles to the centerline of the pole at a point two
feet below the top of the pole, and is applicable to both
axes of the pole cross section."

DX2213.3

,
TABLE 1

POLE STRENGTH AND GROUND LINE DIMENSION

POLE LENGTH-CLASS! I STRENGTH REQUIREMENT2

, 25/2 3700
25/3 3000
25/4 2400
25/5 1900
25/6 1500

30/2 37QO
30/3 3000
30/4 2400
30/5 1900
30/6 . 1500

35/2 3700'
35/3 3000
35/4 2400
35/5 1900

40/2 3700
40/3 3000
40/4 2400

45/2 3700
45/3 3000
45/4 2400



each classification must be able to withstand without damage is shown on Table 1. ~

10. FRAMING:

To assure adequate attachment points for crossarms, guys, neutral apd pole top brackets
and crossarm braces, each pole shall have proper fittings to make these attachments.
Also proper fittings shall be provided for detachable pole climbing steps or stairs to
facilitate stock filing of pole. Figures I through 3 provide an attachment guide detailing
the required location for each hole for 25, 30, 35, 40 and 45 foot steel poles. The
attachment points are to be provided with either a through hole or a "rivnut", a hollow
rivet type fastener with internal threads for mounting equipment onto the pole. An
alternative fastening method is with a steel banding system and this method will be used
in the field for special equipment mounting requirements. All holes and or rivnut
attachment points shall be included as part of the pole unit, The rivnuts and their
installation tool may be supplied for installation in the field provided they are properly
labeled for location, size and strength and properly packaged. The purpose of this
requirement is to reduce the material stocking requirements of the purchaser and to keep
the construction methods compatible with the existing materials and equipment.

11. MARKINGS:

Each steel pole shall be identified by the vendor by stamping into the pole, prior to
coating, with letters not less than 1/2" high squarely on the face of the pole at ten (10)
feet from the butt of the pole. The following information shall be stamped into the pole:

"~

0

0

0

0

0

0

Vendor's name
Month and year of manufacture
Length of pole
Class of pole
Type of coating
Pole production or serial number

The marks shall be legible after application of the protective coating.

12. HANDLING:
The poles must have sufficient strength, durability and ability to withstand inertial
loading so that it will not b~ damaged under the following conditions:

c.

with the pole horizontal, picking it up with a single point lift and
transport on a small trailer, without a special cradle and using one of the poles
for towing the trailer for long distances on any of the Philippine roads and
unloading a pole by sliding the pole endways off of a truck bed, allowing it to tip
down and then drop to the ground or shoulder of the road bed and
unloading a pole by rolling it off the side of a truck bed, down a ramp, with one

a.
b.

d.
~,

DX2213.4
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/"

foot of rise in two foot of run, onto the pole storage, which may be ground or
hard surface. '" ,

13. INSPECTION AND TESTING:

The manufacturer shall conduct factory tests to verify that the poles comply with the
requirements of this standard. NEA reserves the right to witness ANY OR ALL factory
tests and the Supplier shall notify NEA fifteen (15) days before each test is to be

. conducted. The Supplier is required to furnish NEA a copy of all test reports. NEA
expects to commission an internationally recognized third party, independent inspection
and/or testing agency for independent inspection and/or testing aHhe factory, prior to
shipping or after receipt of the poles in the Philippines. The galvanizing shall be tested
in accordance with ASTM Standard A 123-89. Any pole that fails an inspection is
automatically rejected and additional poles from that lot must be tested in accordance
with the following'testingschedule: '

TESTING SCHEDULE

One pole out of every lot of 25 poles shall be tested to 50.percent of its rated strength
and a record kept of the deflection after a two (2) minute hold at each multiple of 10
percent. This is a non-destructive test unless it shows some weakness indicating the pole
could not meet the strength requirements and then it is to be carried to destruction.

One pole out of every lot of 100 poles shall be tested to destruction. If it fails at less
than rated strength, then four additional poles from the same lot shall be tested to rated
load. If they all pass, the lot is considered to have passed that test. If two or more of
the additional test poles fail, the entire lot will be rejected. If only one of them fails, ten
more from the'same lot my be tested to rated load; ,If there are no failures, the
remaining poles of that lot are considered to have passed that test, however, if there are
any failures in these ten, then the lot is automatically rejected.

PROCEDURE

Proof Load Test:

Initially set the dynamometerto a load of 40% of the minimumbreaking load. Apply
load steadilyuntil it reaches40%. Hold for two (2) minutes. Note for the development
of weld cracks or splitting. If any appear at the 40 % load, the pole is consideredto
have FAILED the test and the batch representedshall be rejected.

Break Load Test:

Initially set the dynamometer to a load of 40% of the minimum breaking load. Apply
load steadily until it reaches 40%. Hold for one (1) minute. Note for the development

DX22 13.5



of ~eld'splits 011CI1j.Ck$.If crack$appear at 40% load, the pole is.considered to have
failed the test. The batch represented shall be rejected.

~

If no crack$ or splits appear after the application of 40% load, set the dynamometer to
a load of 50% of the minimum breaking load. Apply load steadily until it reaches 50%.
I:IQldfor one (1) minute. Note for the devel()pment of,crack$ or splits. If found the pole
isconsidere<Jeto have failed the test..Release load to zero;

UPOIl removal of the load, immediately increase the load gradually to 70% of the
. minimum,.breakingJoadand,hQld,for two (2) minutes. . Note,for the development of

additiQnalcrack$or.splits. .

.,

Again remQve the load and sussessively increase the load by an amount equal to 10% of
the.minimum breaking load up .to 80% and Jhereafter increase by 5% of the minimum
breaking load until failure occur, hold each load. for tWQ(2) minutes.

Measure load at the point of failure.to the nearest 5 kilograms.

The pole is consideredto have failed the break load test if it yielded at less than the
minimumbreakingJoad. .

14. REPORT
/,

For. tests conducted at source, the test shall be prepared by the manufacturer in
coordinationwith the witnessinginspectionengineer or test engineer.

The following test data shall.be collected and recorded in accordance with the attached
format: .

Manufacturer's serial numbers of the test pole sample.
Pole Class .
Date Manufactured
Date Tested
Pole dimensions
Load, including point ofJailure
Deflection
Recovery

Galvanizing thickness measured at ground line, pole butt and pole top

15. I:IARDWARE INCLUDED WITI:I POLES

Ladder Clips

~.

DX2213.6



,~ Pole Gains'
Rivnuts
Pole roof
Pole Butt Cover
Ground line Pole ProtectiOri
Ladder Clip Bolts for Rivn9ts
Galvanizing Patching Material, either Zinc rich paints or

,

"

/',

metallizing material

DX2213.7



NOTES: .A

1. ALL DIMENSIONS ARE IN INCHES UNLESS SPECIFIED.

02. HOLES ARE THROUGH HOLES FOR 5/8" f1
BOLTS MOUNTING EXCEPT FOR GROUNDING
SLOT WHICH IS SHOWN AS DETAILED.

3. MANUFACTURER'S MARK, DATE OF MANUFACTURE,
POLE HEIGHT & CLASS SHALL BE INDICATED AT THE
BUTT AND THE FACE OF THE POLE 10FT. FROM THE BUn.

4. LIFTING POINTS AND GROUND LINE SECTION SHALL
BE PROPERLY MARKED.

5. 5/8" jJ STEP BOLT HOLESARE THROUGH& THROUGH
TO THE BODY OF THE POLE STARTING 10 FT.
FROM THE BUTT UP TO 4-1/2 FT. FROM THE TIP
SPACED AT 20" ON CENTER AT 9d' ANGLE I'¥1TH
THE FACE OF THE POLE.

6. BOLT HOLES TO BE 1/16" LARGER "fHI>I,\BOLT SIZE.

Ii-
NON WOOD

POLEFRAMING GUIDE
3D OR 35 FOOT POLES ~

REPUBLIC OF THE PHILIPPINES
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NOTES: SEC. A

1. ALL DIMENSIONS ARE IN INCHES UNLESS SPECIFIED.
2. HOLES ARE THROUGH HOLES FOR 5/8" !if

BOLTS MOUNTING EXCEPT FOR GROUNDING
SLOT WHICH IS SHOWN AS DETAILED.

3. MANUFACTURER'S MARK, DATE OF MANUFACTURE, POLE
HEIGHT &: CLASS SHALL BE INDICATED AT THE BUTT
AND THE FACE OF THE POLE 10 FT. FROM THE BUTT.

4. UFTING POINTS AND GROUND UNE SECTION SHALL
BE PROIPERLY MARKED.

5. 5/8" iii STEP BOLT HOLES ARE THROUGH &: THROUGH
TO THE BODY OF THE POLE STARTING 1D FT. -
FROM THE BUTT UP TO 4-1/2 FT. FROM THE TIP
SPACED AT 20" ON CENTER AT get ANGLE WITH
THE FACE .OF THE POLE.

6. BOLT HOLES TO BE 1/16" LARGER THNI BOLT SIZE. . 1
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40 OR 45 FOOT POLES
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