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CHAPTER 4

OVERHEAD DISTRIBUTION

Section | - ASSOCIATED OVERHEAD DISTRIBUTION GUIDANCE

4-1. Relevant overhead distribution guid-
ance.

Maintenance work involving aerial line changes re-
quires an understanding of the basic design pre-
mises of overhead construction requirements.

a. Location of electric circuits on poles. Where
more than one electric circuit is carried on a pole,
the highest voltage is at the top down to the lowest
voltage above any communication circuits. Through
wires of the same voltage level should be carried
above local wires (those which are tapped fre-
guently). The two or more wires of a circuit should
always be carried in adjacent positions. To facilitate
troubleshooting, wires of a circuit should always
take the same positions on all poles, except where
long lines have been provided with a transposition
(change of line positions) to reduce electrostatic and
electromagnetic unbalance.

b. Joint electric supply and communications cir-
cuits on poles. Electrical supply wires must be car-
ried above communication circuits. Minimum clear-
ances between supply wires and communication
wires are specified in the NESC.

4-2. General construction guidance.

Rights-of-way for navigable water crossings and
structure identification and climbing space free of
obstructions must meet the following requirements.

a. Rights-of-way requirements. When the system
is being extended across navigable waters within

the United States, permission must be obtained
from the nearest District Office of the U.S. Army
Corps of Engineers. When crossings are made in
waterways under the jurisdiction of other authori-
ties, those authorities should be consulted.

b. Identification requirements. Poles, towers, and
other supporting structures should be marked or
numbered to facilitate identification by employees
authorized to work on them. If the facility has no
consistent identification method, it is recommended
that such a system be implemented.

c. Climbing space. Despite the fact that, where
practicable, nearly all pole work will be done from a
bucket, the need for climbing space still exists. Suf-
ficient space must be reserved for positioning the
bucket to enable the linemen to perform their tasks;
and actual climbing may be required on occasions.
The recommended facility climbing space require-
ment is a square 30 inches (750 millimeters) on
each side. Figures 4-1 and 4-2 show details for
various conditions. Any maintenance, repairs, re-
placement, or addition must be done in a way that
maintains at least the minimum climbing space re-
quired by the NESC which may be less than the
recommended space.

d. Obstructions. Poles and other structures
should be kept free from posters, banners, nails,
radio antennas, signs, or other devices that might
interfere with safe working conditions.

Section Il - DEFINING VOLTAGE NOMENCLATURE

4-3. Voltage terminology.

Voltage terminology can be very confusing, espe-
cially if there is no mutual understanding as to
whether the term is defining a voltage level, a de-
livery usage, or an origination point.

4-4. Voltage level classification.

The accepted standard for voltage classifications is
ANSI/IEEE 141. Low voltage is used for 600 volts or
less, medium voltage is used for above 600 volts to
69,000 volts, high voltage is used for 115 to 230
kilovolts. Any voltage above this is called ultra-high
voltage. The term high voltage is most often used
when medium voltage is meant.

4-5. Voltage delivery usage.
There is no standard for delivery usage; but trans-

mission system is used for high and ultra-high volt-
age systems; subtransmission system for 46- to 69-
kilovolt systems; and distribution system is used for
35 kilovolt down to and including low-voltage sys-
tems. Utilization voltage is also used to describe the
voltage from which the equipment directly operates,
which may in some cases be a medium-voltage in-
put.

4-6. Voltage origination point.

Input to a device which transforms voltage from one
level to another is called a primary circuit, while the
device's output is called a secondary circuit. While
most transformers are used to step down voltages,
there are cases of step-up systems; so a primary
circuit could have a lower voltage than a secondary
circuit.
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Figure 4-1. Details showing various horizontal dimensions necessary to provide recommended climbing space
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4-7. Voltage terminology usage in this
manual.

The convention understood by most persons quali-
fied to perform various electric line-work opera-
tions, that is, for aerial, underground, and at-grade

work, is the one used in this manual, unless other-
wise stated. Therefore, primary circuits have a
medium-voltage rating; secondary circuits have a
low-voltage rating.

Section Il - TYPES OF MAINTENANCE

4-8. Component line maintenance.

The various components which make up an over-
head line system include poles to carry and insula-
tors to support the line, along with line connectors
and guys. Most poles encountered will be wood, and
most primary line conductors will be bare. There
are conditions, though, which justify the increased
cost of metal or concrete poles or primary overhead
insulated lines or cables. Increasing use of armless
construction will minimize, but not completely
eliminate the use of crossarms. Pad-mounted,
compartmental-type transformers are also replac-
ing, to a large degree, many unaesthetic aerial plat-
form-mounted, transformer installations. The dis-
cussion of maintenance necessary for the compo-

nents mentioned assumes all work will be done on
unenergized lines (unless specifically noted other-
wise) and that all clearance procedures required to
provide service, as mandated by TM 5-682, NAF-
VAC P-1060, or AFM 32-1078, have been followed.

4-9. Other types of line maintenance.

Trees adjacent to overhead lines pose a line clear-
ance problem, requiring both checking for interfer-
ences and trimming on a planned time cycle. Main-
tenance methods on energized overhead power lines
require special training and tools to meet safety
requirements, but can reduce service interruption
times where operational requirements do not per-
mit the necessary outage period.

Section IV - WOOD POLES

4-10. Life span of wood poles.

The average life span of a full-length pressure-
treated wood pole can be maintained and even ex-
tended another 10 to 20 years with a proper inspec-
tion, treatment, and reinforcement program.

4-11. Supplementary data on wood poles.

Pertinent information is covered in appendix C on
why poles fail, initial installation, types of wood
used for poles, influence of local conditions, and
decay patterns.

4-12. Wood pole record keeping and inspec-
tions.

Proper record keeping is the basis for a systematic
program of pole inspection and maintenance. These
records will determine courses of actions based on
actual examinations, eliminate much guesswork,
extend actual pole life, and accumulate the histori-
cal data required to evaluate future pole mainte-
nance costs.

a. Essential record data. The first point is to
record the pole location, identification number, date
of installation, and a manufacturer’'s pole brand.
Then poles should be rated based on the initial pole
scheduling inspections. Ratings should indicate
soundness of pole, any treatment provided during
inspections, and any failed poles marked for safety
because replacement or reinforcing is needed imme-
diately. A sample format for recording data is shown

44

in figure 4-3. The format shown should be revised
as needed to meet local requirements.

(1) Interpretation of pole brands. An under-
standing of the brands on the side of a pole is nec-
essary for proper inspection, record keeping, and
reporting. An example is shown in figure 4-4. The
brand is near eye level and is generally burned into
the wood, though some pole suppliers use a counter-
sunk aluminum disk.

(2) Pole brand indications. The codes for spe-
cies and preservatives treatments are as follows:

(a) Timber species are coded as SP-south-
ern pine; WC-western red cedar; DF-Douglas fir;
WL-western larch; NP-northern (red or Jack)
pine; LP-lodgepole pine; WP-ponderosa pine.

(b) Preservatives are the oil-borne type
coded as A for pentachlorophenol; B for copper
naphthenate; C for creosote, and the water-borne
type coded as CCA for chromated copper arsenate
and ACZA for ammoniacal copper zinc arsenate.
Only copper naphthenate is a nonrestricted-use pes-
ticide.

(c) Retentions are shown with a number for
the pounds per cubic foot. On poles which show no
retention figure, the pole was not pressure treated
and should be rejected.

(3) More data. See AWPA M6 for more complete
information on brands.

b. Initial pole scheduling inspections. Two types
of initial pole scheduling inspections should be pro-
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POLE INSPECTION AND MAINTENANCE RECORD

lulnctor%ﬁsﬂ_s_ Date \_?) QJ 94

Map 8- Line LoclllonMD_ Starting PolnlSﬂMﬁ&.L_
Codes From Pole Brand Origi- Inspectlion
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Code Explanation

8 (or 10) Pressure treated--record pounds per cu. ft. shown on brand.

FLNP Full-length non—pressure Ireated (no pound shown on brand).

Butt Butt treated

c far "L X .

SLode Explapation

1 Pole ® ound, no evidence of decay or olher damage. groundline
treatment applied. Reinspect In 7-10 years.

2 Some evidence of minor decay. Groundline treatment epplled.
Reinspect [0 S-7 years.

3 Modenl.clg ® dvanced deca but pole well above minimum per-
missibegrounaiitne ¢ rcumfemnce. Groundline treatment

applied Relnspect In 5-5 years.

4 Extensive decay. No groundline treatment applied. Relnepect.
replace or stubwithin 1 year:

5 Faflure. Replace or ® lub promptly.*

« Pole marked for salety.

Figure 4-3. Sample format for recording pole inspection and maintenance data

vided and will be used to determine future inspec- line, a pole-by-pole maintenance program should be
tion frequencies. scheduled as soon as practicable.
(1) Spot inspections. Poles should be examined (b) When the spot inspection shows there is
8 to 10 years after a line is built. This spot in- only some minor softening of the wood in less than 5
spection will decide courses of action as indicated percent of the poles in the line, the pole-by-pole
below: maintenance program may be deferred 3 to 5 years.
(a) When the examination of a representa- (2) Pole-by-pole inspections and maintenance.
tive number of poles (extended to the total number This program should be planned for a line 13 to 15
of similar poles in the line) shows there is advanced years after construction, though the spot inspection
decay in 1 percent or more of the poles, or some will determine more precisely when it should be
minor decay in 5 percent or more of the poles in the started.
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Pole Brand
ABCO Supplier’s Brand
D —— Plant Designation
60 — Year of treatment
SPC —— Species of Timber and
Preservative Treatment
Retentions
7-30 Class and length in feet

Figure 4-4. Typical pole brand and key

4-13. Wood pole maintenance crew instruc-
tions.

The crews used for pole inspections should be pro-
vided with instructions as to inspection precautions,
duties, safety requirements, and use of equipment.
Crews should always review any pole history avail-
able.

a. Spot examination crews. Crews of two or three
people should be provided with an experienced crew
leader.

b. Pole-by-pole crews. Crews of three to five
people may be provided by the facility or work may
be done by contract personnel. In either case, an
experienced person employed by the facility should
closely supervise the work.

c. Crew duties. The duties of the crew consist of
observing the pole tops, crossarms, and attach-
ments; inspecting the pole to a height that can be
conveniently reached from the ground; excavating
and inspecting the pole below the ground line; ap-
plying groundline treatment; keeping accurate
records; and any other work, as appropriate.

d. Safety precautions. Follow all safety regula-
tions described in TM 5-682, NAVFAC P-1060, or
AFM 32-1078. Safety requires that any pole that
has lost strength from decay or other cause to the
point of being hazardous should be replaced or rein-
forced. Simple economy, however, requires that such
condemnation be arrived at only after careful in-
spection, including measurement of groundline cir-
cumference when only groundline decay is involved.
This means that lines may contain many poles that
have lost a certain amount of their original strength
and thus should be climbed only after taking proper
precautions, such as guying. Pikes poles (a tool used
in raising poles) are not permitted for support while
personnel are working on poles. Before climbing a
pole, the lineman should use spot examination
methods to check a pole for which there is no recent
inspection record. No inspection member who is not
a lineman should be instructed to provide mainte-
nance requiring a lineman'’s qualification.
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e. Inspection equipment. For convenience, the fol-
lowing list shows the minimum amount of equip-
ment usually needed. It may be added to according
to type of soil, terrain, or extent of work to be un-
dertaken.

(1) A shovel for digging around the pole and a
tamper for use when the soil is backfilled.

(2) A flat-bladed spade, a suitable scraper, and
a chipper to remove decayed wood.

(3) A wire brush for removing dirt and decayed
wood.

(4) A pole prod or a small blunt tool for probing
the pole for decay below ground line, such as a
dulled ice pick or a screwdriver.

(5) An increment borer and wood plugs.

(6) A I- to 2-pound (0.5 to I-kilogram) hammer
for sounding poles and for driving wood plugs.

(7) A tape for measuring the groundline cir-
cumference of the pole and a 6-inch (150-millimeter)
rule.

(8) A flashlight and a binocular (6 x 30) for
observing the upper portion of the pole above the
inspector’s groundline vision.

(9) Previous records and blank forms for re-
cording all details of work.

(10) Dating nails to indicate year of inspection
or groundline treatment and tags to indicate re-
jected poles and dangerous poles.

(11) Preservative and application equipment
for groundline treatment.

(12) A first-aid kit to handle minor injuries.

f. Recommended time of year: If possible, inspect
during the summer months when preservatives
need not be heated, digging is easier, and the pole is
drier. A dry pole makes examination for decay more
positive, and ensures better penetration of preser-
vatives.

4-14. Wood pole spot inspection procedures.

The spot inspection should not be confined to poles
most convenient to reach, as this could give an ab-
surd indication. A sufficient humber of poles in a
line should be sampled in arithmetical progression,
checking every alternate pole or every third or fifth
pole, depending upon the uniformity of conditions.

a. Visual. Make visual inspections from the
ground using binoculars and flashlights to check for
cracks, shell rot, knots, hollow spots, woodpecker
holes, and burned spots.

b. Probing. A long probe or prod in the form of a
I-foot (0.3-meter) steel bar with a blunt point has
been found useful in spot inspecting poles when a
pattern of external decay is established. Such prod-
ding should be done with care so as not to jab holes
into the wood. As an improvement on this method, a
special prod or impaction tool is now on the market.



This tool has a sleeve-like hammer; and, through
vibrations carried to the hand, it is possible to de-
tect decay below the ground line.

c. Sounding. Make a sound test to check for inter-
nal decay.

d. Nondestructive pole testing. The Electric
Power Research Institute (EPRI) has developed a
“PoleTest™” instrument that analyzes the sonic
waves it sends through the pole to indicate the
strength of the pole keyed to its wood species and
diameter.

(1) Components. The complete testing setup
consists of a programmed dedicated instrument, an
input sensor, a pendulum impactor, output sensor,
and impact nail. Specialized tools are provided to
install pole-mounted items.

(2) Operation. The operator designates the
wood species, diameter and length of the pole. After
the correct input sequence and pendulum impacts,
the unit will display the pole fiber strength, diam-
eter, and species. From this information, the con-
formance of the pole’s strength to NESC require-
ments can be determined by comparison with the
required maximum fiber stresses for the various
classes of poles given in ANSI 05.1.

(3) Engineering judgement. Interpreting the re-
sults requires engineering judgement. Testing
should be made at the groundline unless there are
more critical stress locations, that is points of dam-
age or points of line loading. Since the existing
bending strength of the pole determines whether
the pole has adequate strength, the orientation of
sensors should normally be perpendicular to the
direction of the line.

e. Groundline inspection. If the soil is soft
enough, probing through the soil at two or three
places several inches (centimeters) below the
ground line may reveal sound or decayed wood
without excavation. Excavation should remove soil
only where one or two major ground level separa-
tions (checks) are present in a pole.

(1) Excavation. Soil may be removed to a depth
of 8 to 12 inches (20 to 30 centimeters) and the
below-ground pole surface examined or probed.

(2) Soil sterilization. Excavation aerates the
soil and encourages the growth of fungi. When new
pressure-treated poles are first installed, some of
the preservative diffuses into and sterilizes the soil
immediately adjacent to the pole. When the soil
around the pole is disturbed for any reason, or the
pole is relocated, the soil must be sterilized. Use 2
or 3 gallons (8 to 12 liters) of an approved preserva-
tive solution and thoroughly mix with the backfill.
Many effective pesticides that are easily applied in
most soils prevent subterranean termite attack; kill
fungi and weeds in the treated area; are very toxic;
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and must be approved for use. None of the preser-
vative should be exposed when backfilling is com-
pleted. Personnel applying pesticides must be certi-
fied in accordance with applicable directives.

(3) Backfilling. Replace with sufficient resteril-
ized soil tamped to avoid any water-collecting de-
pressions.

f. Internal inspection. One or two borings should
be taken above or below the ground line when
sounding or other inspection methods cause a doubt
as to the sturdiness of the interior pole condition.

g. Accuracy. When a reasonable accurate deter-
mination as to the condition of poles cannot be made
by spot inspection methods, the more thorough pro-
cedures described for the pole-by-pole inspection
should be followed. For these cases, the excavated
poles should be groundline treated and so recorded.

4-15. Wood pole-by-pole inspection proce-
dure.

Before any extensive inspection or maintenance
work is begun, it should be known or ascertained
that the line (or individual pole) can be expected to
remain in the same position for several years with-
out relocation. Before proceeding with the inspec-
tion, the upper portion of the pole should be ob-
served from the ground to make sure it has not been
badly damaged by woodpeckers, lightning, or other
causes that would require replacement regardless of
the groundline condition. Nondestructive pole test-
ing may be used where “PoleTest” equipment is
available. (See para 4-14.) Otherwise sounding and
test boring may be necessary.

a. Sounding. If the pole condition appears good,
then the pole should be sounded. This is a method of
checking for interior decay above the ground line. It
is not an infallible test and requires considerable
practice to attune the ear to meaningful sounds. It
should not be relied upon until considerable experi-
ence has been acquired.

(1) Method. With a I- or 2-pound (0.5 to
I-kilogram) hammer, strike the pole squarely and
firmly all around the pole from the ground line to as
high as can be conveniently reached, while listening
to the sound. A good pole has a solid ring, whereas
one containing decay may give a hollow sound or
dull thud. Often, however, such things as checks,
separations, shakes (separation along the grain of
the wood, usually occurring between the annual
rings due to causes other than drying), loose slivers,
loose molding, guys, load carried, wood density,
moisture content, and the pole loading will affect or
alter the resonance.

(2) Purpose. This method avoids needless exca-
vation of poles found badly decayed internally above
ground and assists in detecting the most likely

4-7
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points for boring to determine the extent of any
internal decay above ground.

b. Test boring. Whenever there is reason to sus-
pect possible internal decay above or below the
ground line, the pole should be bored with an incre-
ment borer as shown in figure 4-5. It is usually not
necessary in cedar poles due to their decay resistant
heartwood.

(1) Increment borer. An increment borer con-
sists of three parts-the borer, the extractor, and
the handle, which also serves as a receptacle for the
other two parts when not in use. The tool is made of
the highest-quality steel to withstand the force ap-
plied, though the borer has a cutting edge which
must be protected from abuse. When boring below
the ground line, the pole surface at the spot bored
should be thoroughly cleaned of soil and grit by
shaving or brushing. Bore toward the center of the
pole, applying steady pressure to start, and in as
nearly a horizontal line as possible. If any slant is
necessary, it should always be upward to prevent
any later water accumulation. The core is removed
with the extractor by backing the borer a half turn
after the extractor is shoved in, so as to break off
the core before withdrawal.

(2) Plugging bored holes. All bored holes must
be plugged by hammering in a tight-fitting treated
wood plug as shown in figure 4-6, regardless of
whether the pole needs to be replaced. Habitually
and promptly drive a plug in each hole before boring
another or before proceeding with other work. Oth-
erwise, a bored hole may be overlooked, opening the
way for future internal decay. The plugs, made of
doweling, may be obtained from most pole suppli-
ers. Those pointed on one end are preferable but not
required. They should be 3 or 4 inches (80 to 100
millimeters) long with a diameter 1/32 inch (0.8
millimeters) larger than the hole bored to provide a
snug fit. The borer, an adequate supply of plugs,
and a hammer should be kept together as a kit.

(3) Evaluating test borings. The extracted core
should be carefully examined for wood integrity or
evidence of decay, extent of any decay pocket, and
the amount of original preservative in the wood.
Decay will be evidenced by crumbly wood in part of
the core. If a pole is badly decayed, a core may not
be withdrawn intact. Borings may sometimes be

soft and moist, but not decayed, if preservative is
present and the wood fibers are strong.

(a) Preservative appearance. In sound poles,
the preservative will be plainly visible, especially if
it is creosote. In good original treatment, it extends
the depth of the sapwood (table 4-1 shows sapwood
thickness). Some borings will show a heavy absorp-
tion of preservative, while in others it may appear
in bands, giving the core a striped appearance. (An-
nual growth rings comprise hard dark summerwood
and softer, sometimes spongy, springwood. ‘Usually
the summerwood absorbs more preservative in the
timber species that are suitable for poles). In poles
treated with pentachlorophenol (penta) solution,
the oil carrier may not be visible, even though the
penta itself is present in sufficient amount.

={p
e
]

Core of borer,
for wood
sampte

Borer bit

o]

Figure 4-5. The increment borer

xtracter

Figure 4-6. Sealing a test hole with a treated wooden plug

Table 4-1. Sapwood thickness in poles

Species Sapwood thickness
(inches)
Western red cedar ....... 0.5 to 1.25
Douglas fir .............. 0.75 to 25
Western larch .......... 0.5 to 15
Jack pine. ... 0.75 to 2.0
Red (Norway) pine.. ..... 2.0 to 4.0

Natural heartwood
decay resistance

Sapwood thickness
(millimeters)

13 to 32 High

19 to 64 Moderate
13 to 38 Moderate
19 to 51 Moderate
51 to 102 Moderate
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Table 4-1. Sapwood thickness in poles (continued)

Species Sapwood thickness
(inches)
Southern yellow pine. .. .. 2.0 to 4.25
Lodgepole pine. .......... 0.5 to 2.0
Ponderosa pine .......... 2.0 to 35

Sapwood thickness Natural heartwood

(millimeters) decay resistance
51 to 108 Low to moderate
13 to 51 Low
51 to 200 Low

(b) Condition rating. For practical purposes,
the condition of a pole should be rated on its wood
integrity or on the extent of any decay. While the
amount of preservative present in one pole as com-
pared with another should be taken into consider-
ation in the rating, a high degree of accuracy in this
respect requires laboratory methods or special ap-
paratus.

(c) Effect of sapwood thickness. Table 4-I
shows the average thickness of the sapwood in the
timber species which are most often used for facility
poles. It will be noted that the species with thin
sapwood, which consequently receive a shallower
penetration of preservative, generally have a more
durable heartwood. However, long life in poles is
more dependent upon effective preservative treat-
ment. Since the thicker sapwood species are capable
of a deeper treatment, they will often yield the long-
est average life.

c¢. Groundline inspection. If the inspection of the
above-ground portion of the pole indicates that re-
placement is necessary, there is no need for below-
ground inspection. However, if the above-ground
portion is substantially intact or adequate for treat-
ment in place, continue with the below-ground in-
spection. Sampling procedures may be used if the
poles can be grouped by species and class, age, and
conditions of exposure to damage. Every third or
fourth pole should be inspected below the ground
line. Any unsatisfactory conditions found during
sampling will indicate the need for inspecting more
or all of the poles in the group. Use the following
method for below-ground inspections:

(1) Excavation. If the sound test indicates no
serious internal decay above ground (verified by
borings when in doubt), the next step is excavating
the soil to about 18 inches (450 millimeters). It may
be necessary to excavate deeper in dry or porous
soils, and this can be determined as the work
progresses. When there is danger of toppling the
pole by digging, provide temporary propping of
poles. The hole should be wide enough to permit use
of the borer below the ground line. Care must be
taken not to cut or disturb the ground wire.

(2) Inspection. With a blunt tool, probe the sur-
face of the pole gently below the ground line to see if
the wood is intact and firm or if decay is present as
evidenced by soft, spongy wood. Close attention

should be given to the vicinity of any separation
checks. If the ground is wet, the wood may be soft
but not decayed, so examine a sliver of the wood to
see if it breaks easily or crumbles. Look and smell
for preservative on the surface of the pole (a musty
smell often indicates active decay). Remove as much
decayed wood as possible with the spade and clean
the surface with a wire brush. Open pockets of de-
cay and determine their extent by probing. Interior
decay at the ground line may be checked by taking
borings.

(3) Measuring pole circumference. After re-
moval of all decayed wood, the remaining circumfer-
ence of the pole just below ground line should be
measured. Deduction from this measured circum-
ference is made for any external or internal decay
pockets in order to determine whether the pole
meets the minimum circumference permitted by the
NESC.

(a) If the ground-line circumference is below
the permissible minimum, the pole should be
promptly replaced or reinforced.

(b) If the ground-line circumference is above
the permissible minimum, the pole should be
ground-line treated as covered in section VI.

4-16. Determination of wood pole adequacy.

When inspections reveal heart rot; splits; lightning,
insect, bird, or vehicle damage; or other apparent
weaknesses, these conditions should be reported so
that the adequacy of the pole to sustain its loads
may be evaluated by engineering personnel. When-
ever the condition requires backfilling to any degree
more than that for spot inspection, provide
groundline treatment as covered in section VI. Test
wood pole stubs, as required for the wood poles they
help support. Steel stubs should be inspected to see
that the installation is in good condition and hold-
ing properly.

a. Replacement. If the diameter of the pole has
decreased more than about 15 percent due to dam-
age or decay at the ground line, or if the diameter of
the heart-rotted section as determined by boring is
more than about 30 percent of the total diameter of
the pole, it should be scheduled for replacement as
soon as possible.

b. Reinforcement. In many cases, a pole will de-
cay at the ground line but the wood above will be
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good. In such cases, especially if the pole contains
several lines or equipment, pole reinforcing may be
a more economical (and fully satisfactory) solution
than providing a new pole. The pole must be sound
from about 15 inches (400 millimeters) above the
ground line to the pole top, and preservative should
be applied under pressure to prevent spread of the
groundline decay into healthy wood.

c. Pole treatment. Poles in place are exposed to
weathering and decay, which is usually most severe
at the ground line. In some cases, the upper part of
the pole will have decayed to only a small degree,
and preservative treatment to extend its useful life
will be economical. Poles may have to be straight-
ened because deterioration or replacement has
caused them to be out of line. Guying, raking, or
otherwise sustaining the pole load may permit line
straightening, if the butt of the pole is kicked over
while leaving the top of the pole in the same place,
or if both the top and the butt of the pole are moved
as necessary. Moving the butt means that
groundline treatment will also be necessary. The
cost of pole replacement, particularly of a large,
heavily-loaded pole, can justify considerable effort
and expense in extending the useful life of a pole in
place. See section VI for information on treatment.

4-17. wood pole replacement.

It is recommended that new poles be fully treated
with a NRECA WQC pressure treatment to ensure
that the maximum service life potential is obtained.
Butt treatment and similar partial treatment meth-
ods are not acceptable.

a. Installation. When a new pole does not have to
be replaced in the same h.ole as the old one, setting
the new pole near the old location, including ‘attach-
ment of the equipment and conductors to the new
pole before removing the old one, may be more con-
venient and safer.

(1) Line wires. Before any pole is cut off, the
top of the pole must be held or guyed in four direc-
tions. In most cases, the line wires can be relied on
to hold the pole in conformity with the line direc-
tion, while guys or pike poles are required to hold it
in the other directions.

(2) Service-drop conductors. Free service-drop
conductors; do not count on them to hold a pole
because any strain might pull the service-drop
brackets off the buildings.

(3) Energized replacement. If a pole must be
replaced with conductors energized, the wire must
be properly covered with rubber protective equip-
ment designed for this purpose, so work on the pole
can be done safely as covered in section XV

b. Pole setting. Poles need to be set in accordance
with ground conditions. For normal firm ground,
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minimum pole-setting depths are given in table 4-2.
In other types of soil, pole-setting depths need to be
increased or decreased, in accordance with the local
utility’s practice, dependent upon whether the
ground tends to be swampy or rocky.

Table 4-2. Pole setting depth

Pole length. overall Setting depths

Straight lines Curves, corners
and points of

extra strain

Feet Meters Feet Meters Feet Meters
30 ... 90 55........... 17 55............. 1.7
35 90 6.0........... 18 60............ 1.8
40 ... L. 90 6.0........... 18 65. ...... . ... 2.0
45 ..o L 90 65........... 20 7.0. ... ... 2.1
50 .o L 90 7.0........... 2 775 ... 2.3
55 v 90 75...... ..., 23 80 ........... 2.4
60 ........ ..., 90 80........... 24 85 ... ... 2.6
70 oo 90 90........... 28 95 ........... 2.9

4-18. Wood pole reinforcement.

Pole reinforcement technology has developed sev-
eral methods of pole repair which can restore poles
to their original groundline strength. Engineer-
ing personnel should evaluate the selected method
to ensure that the proposed installation is ade-
quate.

a. Stub pole. A length of pole of the same size as
the existing pole, and long enough to extend from
the butt of the pole to about 5 feet (1.5 meters)
above the ground line, is set flush alongside the
existing pole. Follow criteria for setting a new pole
and band it to the existing pole at the top and about
15 inches (400 millimeters) above the ground line.
Figure 4-7 shows details for fastening