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ABSTRACT

Active wood decay at groundline in in-service utility poles can be

detected by a skilled inspector using:

1. A knowledge of basic patterns of decay.

2. Recognition of obvious signs of decay.

3. Proper interpretation of information obtained from a pulsed-current
meter—Shigometer® —used with various probes and probing techni-
ques.




O’)*B KCAY is a major cause of damage

throughout the world to in-service utility
poles, D@n;me preservative treatment, some
poles in service, especially the older ones,
develop decay. Poles weakened by decay can fall
during W;nn% or while being climbed.

Decay is & condition of the wood. It is the final
stage of a long, complex deterioration process
that includes the activities of many species of
micraorganisms. These microorganisms digest
the walls of the wood cells; but thev do this only
when temperafures are above freezing, \md@r
favorable conditions of moisture and air, and
when preservatives are either lacking or begin-
ning to lose their protective properiies.

Prevention is the best answer to the decay
problem. Prevention starts with the selection of
high-quality, defect-free poles, followed by the
proper treatment with preservatives. After
poles are placed in service, routine periodie in-
spection is necessary Lo ensure that utility poles
are in serviceable eondition. The eurlier decay is
detected, the better the chances are for vefur-
bishing the pole, stalling decay, or minimizing
the damage that could occur, Timely detection
of decay, coupled with on-site supplementary
preservative treatment of infected poles, can
arrest further deterioration and contribute to
the safety, economy, and longevity of the pole.

Active decay at groundline in poles can he
detected accurately and rapidly during an in-
spection with these basie skills:

1. A knowledge of decay and common decay
patterns in poles.

Recognition of common signs of decay; touls
such as a Phillips screwdriver or hammer
may aid in this operation.

2.

3. Proper interpretation of information ob-
tained from _a pulsed-current
meter~—~5h%gomcter@"mused with various

srobes and probing techniques,
b 1Y

The Shigometers is a registered trademark for & pulsed-
current meter mapufacn ured hy North Fleetronics Cor-
poration at Concord, New Hampsi The use of trade,
firm, or corporation names in this pu i is for the in-
formation and convenience of the reade o dres not
eonstitite end mwmwi [DEIan: Plepartment
of Agriculture, the Forest = n Bleetriv of
apy produet or serviee o the exciugion of sthers that may
suitable.

o

The purpose of this paper is to give the pole
inspector the infermation he needs to detect
decay in utility poles. Emphasis is placed on
proper use of the Shigometer, and on
phﬂtogwa;‘)hs that can be used for easy reference
in the field.

COMMON DECAY AND
DECAY PATTERNS
iIN POLES

Types of wood
alieration in poles
Tuypes of woad wlteration v poles

White rof.—White rot results from infection
by certain fungﬁ that digest the lignin and
cellulose in the cell walls of the wood at an equal
rate. This is the most common type of decay in
poles. As the decay develops, the strength of the
wood is reduced greatly.

Brown rof. —Brown rot results from infection
by fungl that digest the celiulose of cell walls
preferentially, and alter the lignin only slightly.
Wood is weakened greatly by brown rot, even in
the early stages of the process. Infected wood
often is brown and cube-shaped; the decay
columns usually end abruptly.

Soft rot.—Soft rot results from the infeetion
of the middle laver of the eell walls by
mieroorganisms different from those that canse
white rot and brown rot. Cavities may form, or
the middle laver mav he partially digested:
wood altered by soft rot may have a charred
appearance,

Stain.—The cell contents of the wood are
altered, usually hy microorganisms. A common
term for this is “bluestain”. Stain usually
develops soon after trees are cut, and it appears
a5 wedge-shaped blue or black areas on the ex-
posed ends of logs. The microorgdnisms
associated with stain grow rapidly into the ray
cells, where there is an sbundance of materials
needed to support their life. Stain at the outer
surface of fresh poles may he caused by nonliv-
ing agents as a result of oxidation. Stain does
not reduce the strength of wood, hut may affect
the penetration of preservatives, which could
affect the development of decay

Bucteriol olferation.— Bacteria

may attack



the pits of cells and weaken them. This condition
can oceur in logs placed in pmm‘
periods, The altered pits may affeet
tion of preservatives.

for long
he penetra-

THE LIVING TREE

The condition of the wood in the living tree at
the time it was eut for a polo is extremely impor-
tant in determining whether decay will develop
apidly in the pole. The wosd in the Uf‘{‘ may
already be in an esrly stage of decay, or it may
alrcady he altered so that prese rvatives w u! 0ot
penetrate some portions of the wood, Or, it may
he altered so that moisture concentrates rapidly
in some portions of the pole, The condition of the
wood in the tree also has a strong o ff‘w*t o K
patterns or conligurations of the decay that may
dovelop in the pole. It is Iimpor t.um 1o rementher
that the pole was fiest o living tree

Development of decay

An understanding of in
Hving Lrees s absolutely neeessary |
to understind deeay development in dead poles,

I trees, wounds start the proceszes that ean
fond to doeay, A wound is any break in the ba
that CRposes i umm xyvlem, or wood, to the air

decay developmient
i ane hopes

rk

which is full of fTungus spoves ol boeterin
Many apenis wound teees) josects, birds,
animals, storms, foe, and, moest important,
man, Hut the mest common and often The most

unnoticed
branel

serious wounds on trees iy
These are the wounds that are caused by
death.

Al
some h:*;mci‘w durings their il

o

trees have branches, and all frees lose
wime. When o

hranch dies, or is torn off, or ix cut off, an opea-
g into §§w tree results, When the free s

vigorous, and responds strongly to the wound.
the wond-inhabiting microorganisms may not
invade. But when the wound response is weuk,
the microorganisms may invade rapidly.

The tree has g unigue system for inferacting

with imvading mwmm;q.nnsnm Trees doe not
“heal” wounded tigsues. Heol means to restore

to u previeus heulthy state. Once wood tissues
are injured. they are never repaired, replaced, or
rez«'im*vd to t hciz‘ previous healthy state. Trees
wall off, confine, or vompuripcntelize injuved
and mutdvd Tissues.

A highly compartmented multiple perennpial

nL

. tree is constructed like @ battleship.
a battleship is hit, the damaged area is
sealed off by closing doors——and the ship keeps
going. A tree has u similar defense system, buta
tree forms o new set of crmwn(wtmerxtb every

voar in the new growth ring. This would be
simitlar to a hati] {>-h1p being enve Opcd by a new
ship every vear; and each new ship would have
s own cum\m&iu nis, When a trec is wounded,
the “doors” start closing around the inj jured
areas, This defense minimizes the
number of compartments that are invaded. And
like the ship, the tree heeps going.

When a tree is wounded, it reacts, A chemieal
harrier is formoed arcund the injured tssdes.
The  tissue near the wound that
transport Byulds are often seale i ol or plugged.
To some trees sueh s the eonifors Lhat are used
for Hoads and ;);U;f'm the injured

plant,
When

system

AUSTOms

pules, roesin
HEEn,

But ane of the most spectacular events takes
oliace i the combinm avound the wound. The in-
Jury feigers mechanisms in the cambinm that
produce abiored cell types and wrrangeraents. In
the e biun begins 1o form a barrier
I the mierocrgonisms huve been shle to

Wi

et fnto the tree and o invade the wounded
tieeues, they are confined %V the bharrier

alltbe ®doors” ztart closing. The new wood
that eontinues 1o form ‘Hu the free was
wonnded 15 not infected by the invading
wieroorganiss thev are eonfined to the tissues

present at the time of wounding, which are
satled off or compartmentalized.

Whenever o hranch dies, or is cut, there ie g
wound reaponse. Been in winter, the chemieal
events take place: when the ambium hegins to
aee new eells again in the spring, the

pmd
barrier wall will he fermed.

From {rees 1o poles

Why 1= the knowledge of decay development

in trees necessary for an understanding of decay
in poles? Because the barriers of chemically

altered wood and the barriers of anatomically
altered tissues set up compartments in the tree.
And the tree will tater become a pole. The in-
jured wood in some compartments in the tree
may already he infected by microorganisms.
The wood in some compartments m(;v he 30
floaded with :‘vsm Hmi preservatives will not
pepetrate it Tissues that have heen walled off
by the b:wz‘iw" zone and are now harboring




organisms atlacking the Lving tree will later
harbor new woud rotters in the dead pole. Bome
organisms may survive the best preservative
treatments and continue to degrade the tissues
walled off by the barrier zones.

In twrees that will be used for poles, branch
stubs will be the most common tvpe of wound.
Some trees will also have wounds inflicted by
small animals, or wounds caused by fires.

The extent of the barrier wall and its position
play an extremely imporlant part in the
patterns of defect that may develop in poles.

The barrier zone in living treeg has great sur-
vival value for the trees. Bul the barrier zones,
and the altered tissues within them, can be the
ecause of some serious problems when trees
become poles and are used for long periods.

The barrier zone is usually where wood
tissues will pull apart when stresses geeur, The
partition thal forms between growth rings is
called ring shake: most ring shakes develop
along barrier zones. Radial checks may form
from ring shakes. Large rvadial checks in poles
often start from the inside and develop outward.
Cheeks give spores, bacteria, and insects casy
access to the interior of the pole.

The microorganisms that attaek wood in liv-
ing trees usually die after the tree iy cut. Other
microorganisms cause the decay that may
develop later in the poles.

BASIC PATTERNS
OF DECAY IN POLES

internal decay

Central.—The decay is in the central core, and
sound wood surrounds it; the decay may be
associated with a hollow inner core.

Shell (subsurface).—Decay develops im-
mediately under the surface of the pole. The sur-
face will be sound, and the wood deeper in from
the ring of subsurface decay will be sound. Shell
rot is prevalent in cedar poles.

Iu-between.—-Decay is between the sound
central core—usually the core of sound
heartwood—and the sound outer periphery of
the pole, It could ozeur in isolated pockets, or the
entire eircumferential zone could be decayed.

Wedge.—Decay Is wedge-shaped. The wedges
could be few in number to many, and range
from slight decays to hollows.

Camplete —The entive cross section of wood
is decayed. The patterns of internal decay in
poles usually depend on the species of tree used,
They are typieally different in species with thick
or thin sapwood. Patterns typieal of species with
thick sapwood, sueh as southern pine, ponderosa
pine, and red pine are {llustrated in Figure 1,
Patterns typical of speeies with thin sapwood,
surh as Douglas-{ir, western redeedar, lodgepole
pine, jack pine, and western lareh are illustrated
in Figure 2.

External decay

Surfuce rot.—The outer layers of wood in the
pole are obviously decayed, may be spotty, and
generally are assoeiated with cheeks.

Soft rot.~The surface and outer lavers of
wood are decaved at groundline and below; the
wood has a charred appearance. The external
decay in general oceurs in three basic forms as
ilustrated in Figure 3. They are general eir-
cumferentinl decay, decay in cheeks, and decay
pockets.

There are manyv causes of the different
patterns of decay —poor preservative treatment,
depletion of preservative, mechanieal damage,
alterations in the wood when it was in the living
tree, ete.

CONMMON SIGNS
OF DECAY

With a keen eye, hammer sounding, probing
with a blunt screwdriver, checking if the wood
splinfers (sound; or breaks across (decay,
brashiness), and a little practice, it 1s easy to
recognize many signs of decay. Here are some of
the most common ones.

Deep checks.—Deep open checks, especially
those greater than §.5-inch wide, signal possible
trouhle. Determine whether the cheek is
associnted with an old, large, branch stub. The
chiecks usually form to the sides of the stubs.
The in-hetween decay pattern should be suspect
here. The checks may also serve as entry ports
for insects.

Mechunical damage. —Wood damaged by ve-
hicles serve as entrance points for insects and
microorganisms,

Woodpecker  Joles —Although  woodpecker
holes are usually high in the pole, some are near
the hase. There may bhe ants in some of the



Figure 1.—Patlerns of decay typicel in species with thick sapwood.
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Figure 2.—Patterns of decay typical in species with thin sapwood.
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Figure 3.—Patterns iypical of external decay.
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hotes; and birds mav peck h
the anis, Ants also may be in poc
Auote, - Be on the alert for la
peeially thoze with fong associated
knot wax unee a branch stuh, and
are common infection ¢t

microorganisms in {rees

Frogife, sait owuter su;j?éu':; ‘‘‘‘‘‘ ~The wond at
groundline may be so allered that it can be
pushed in with g finger or with a metal rod. The
surface will eollapse under the impaet
hammering to sound a pole.

nxert holes — f\m«'; and termites maove in and
nut of poles through | checks or small boles.
The edges of the holes mH be smooth, The ants
use the pole for 4 homesite, not {ood: termites
use woold for food Often, inseet damage
associated with decay.

Lurge holes and fiollows - Ofien, large hales
are associated with decay and large hollows. A
Blow with o hammer can be helpful in loting
large hUH{)\VS, Upon impart, a hollow pole will
sound m‘mim‘izﬂg a low pitehed sound; o
aound poiv will produce a higher pitehed sound

Louse spongy Bber chorred appewrsonee,
These {ibers may indicate any type of external
decay that is nbyvious to an unaided eve

ater fo ael at
cogs ol devay.
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Additional tests
for obvious decay

One of the first tests an inspector must make
i= an exploratory probe around the base of the
pole with a Phillips serewdriver or similar tool,
This probe will vield valuable informuation about
the depths of checks, and the prosence of shell
rot or soft roi. If the wol goes deep into the pole
with relative case at several places, the pole is
obvieusly decaved.

A shallow hole made by a serewdriver vould
atso be used ax the starting point for the long
driil hit mounted in the battery-powered driil
The hole eould set the proper angle of the drill
hit, The serewdriver could also be pushed into
holes that are suspected entrances for aonts or
termites,

THE SHIGOMETER

The Shigometer is an eleetronie deviee that
detivers o pulzed clectric current and measures
eleetrical resistance to 10 up Lo SO (¥ 4y
“Mi(‘h used §;mzwv'2v with o varlety of probes

1 probing methods, it will provide valuahie in-

on ;fé*i‘t*i'ﬂ"* of y(‘mmamﬁ ihat fm‘)
changes 0 wood tissues. The
i

ust{ N 3
s be o Wlibrated ina few minutes

AN
Vii

Shignmeter
.

Principles of Qw@f?;ﬂon
{Why does if work™ J
Many changes take place in wood as it

progresses from sound to infected, toinvaded, to
early deeay, and finally Lo advanced decay. In
the varly ctago of infection and | mm&xm there is
very Httle sweukening of the wood. As the decay
DEOUTERREY, the moelsture content (}f the wood
may inerease, and microolemen nle may concen-
trate in the invaded tissues. The wood then
beging to lose some of 1 welght—ihe specific

gravily decreases, At this point we say that
decay han set in
When a pulsed current is passed through

wootl 11 progressive sLages af decay, the current
encounters decreasing resistance. The exact
venson for this s not kndeswn, but it is probably
heeause of the effeet of soveral factors leading o
higher concentrations of microelements in the
wood, and decrossed specifie gravity,

The Shigometer funections only above the
fiber-saturation point of wood tissaes, the point
al which the walls of the wood cells are
saturaferd with moisture. The fiber-saturation
point iz approximately 27 pereent

tweightZweighty I has vaually been found that,
at wroundline, the moistare content of peles in
the gronnd is above the fiber-saturation point,
amd that when micreorganisms are aclive in
wood, the meisture content will usually be
ahove the {iher-saturation point (there are a few
rare eaceptions).

Procedures {or the
twisted-wire probe

Meaﬂmempnt“ fur internal decay are made
with a special twisted-wire probe; an abrupt
drop in eiwtm'a resistance indicates decay. A
hole 3/32 inches In diameter is drilled into the
pole horizontally, or at & downward angle of 45°
at gmumiline In the latter case, when deter-
mining position of probe tip to establish a
respective point at the horizontal level, an ad-
justment must be made for the slope—that is,
the measurement at an angle is to be reduced by
0,15 ineh for every 0.5 ingeh.

The hole is made with an 8 op 12-inch drill bit
mounted in a lightweisht battery-powered drill.



Figure 4.—Shigometer and sccessories: batlery-
powered pulsed-.current meter with 50 kO and 580
k() scaies; battery-powered drill wilh exltra battery
pack, 3/32-inch diameter, 8-inch drill bit in chuck,
twisted-wire pole probe {itree probe is salighily
smaller in diameter), and needle probes.

To calibrate meter:

a, Turn om {1}.

k. Pull switch (2) upward to 50 kU {now dia!l resds
from 0§ o B0 kU

¢. Press zero button (3).

4. Turn adiust knob {4) unlil needle is exactly on 0
line {3}

2. Press c%&é%waﬁon button (6).

f. Turn 50 K)knab (7) until needle is exaciily on 50
tine (B}

g. Push saﬁ:iech {2) downward to 500 KQ (now dial
reads from 0 to 500 k).

h. ress calibration bution (8).

i, Turn 500 K knob (3) until needie is exactly on
=0 fine {8),

i. insert plug (10} for either twisied-wire probe or
needle probes (the plug tan be inseried in
either direction).

The {ime it takes to drill the hole depends on the
skill of the operator; usually it is 5 1o 10 seconds.
No excavation is necessary, but excavation may
be necessary when standard incremeni borers
are used.

1. The drill bit mast be secured firmly in the
drill chuck. Only sharp drill bits should be used.

2. The hole should be drilled with a constant

in-and-out motion, and changes in torque should
be noted. A sudden release in torque indicates
that the bit is passing through soft, damaged
wood, or through a hollow. The drill should not
be stopped while the hole is being drilled. After
the hole is drilled, the drill should be run in 20
out of the hole to clean out any bits of wood.
If a sudden release in torque is felt during



dritling, drill a second bole 1o the depth wi
the z*ci ase oeu u?“"e” E3go] driil, and advanes
he bi Hameter of the nollow

B A

3. Attach the twistod-wire probe 10 the meter.
Make certain that the meter is properiv
i}

i

t:‘s et the aeale Tov RO k¢ ‘f@i;m cer-
tain that the probe tips ave clenn and spread
apart iag thy; push the tps apart with vour
fingernails before starting to prohe. & clean
probe will ister above H00 k& on t‘{w maler,
4, Tngert the probe slowly with an even mo-
tion, While inserting, hold the prohe with vour
fingers as close to the pole m possible Lo keep
the probe fromn bending. Read the res 'ﬂ'tww o
the meter {frequently while the probe iy heing
pushed in, noting the highest and lowest
resistance readings. When an abrupt deerease

ealibrated.

Figure 5A.—Place drill bit firmly in the chuck of drill.

disenane

o
e
S5
Py
o

apn i ‘5‘_ ery wlf!‘f
3 m i hich the ecrease G
curate nw;mureme g tu deli

nosition of the decay, che

to drop abruptly. He

act
For verv ue
mine the exact
where the needle hegins
the probe at that position and pull it out. T
i@pfn of the rear knuekle on the probe tip w
indicate the position of the © uter rim of dect
The inner rim of the deeayed section will be !
dicated by an abrypt increase n resistan
when the probe is pushed further inward.
5 When the inspection  1s  completed, a
drilled lwles are to b;.» fied with a liquid prese
vative from a plastie squeeze bottle or MI’IRL
Vigures 4 threuph 6 shosww some of the poir
1

ifa 12-inch deep

hole is desired, make the hole as deep as you can with the 8-inch drill;
then complete the job with the 12-inch drill.

B AT




Figure 5B.—Calibrate meter {See Fig. 4). If meter cannot be valibraled,
the batleries may be low; pul meler on 500 kU scale.

Figure 5C.—Plug in twisted-wire probe. Needle on dial of meler should
be above 500 kil If the needle is nol beyond 500 kO , clear the
tips of the probe of forsign materials, Any erralic movement of the needie
signals a ioose connection. Check to be ceriain that the plug is gl the
way in, or check for worn or exposed wires near the plug.
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Figure 50.—Cup hand arcund drill bit and guide it to the proper
position and angle. 1§ drilling I8 difficult and the bit gets hot, let the
hole cool for a few minules before inserting the twisted-wire probe.

Figure 5E.—Inser! twisted-wire probe siowly, and walch the dial on the
meter as you momentarily release your fingers from the probe. Make
certain that the probe is pushed in only a quarter of an inch at a time.
Hold finger on probe close to the pole; this will prevent the probe from
bending.




Figure 5F.—Probe around the base of the pole with the needie probes.
When the probes go easily into the wood decay is suspect. Probe only
with the needles alined vertically as shown. Probe info checks also.

Figure 6.-~Closeup of the 3/32-inch diameter drill bil, a hole made by the
bit, and the jwisted-wire probe in the hole. The arrow (A) points to the
back bowed area of the probe lip. The exact depth of a decrease is
measured from the surface of the pole to the back bowed area of the lip.
Do not record the readings obtained when the probe tip goes {0 the end
of the hole (B). This reading will usually be lower than the others be-
cause the open noninsulated tips (C) of the wire make contact with the
wood at the end of the hole (B).




PATTERNS OF
RESIETANCE

READINGS

Sound wood
The following patterns of resistance readings
indicate the presence of sound wood:

1.
9

#oin

All readings above 500 k9.

Some readings above 500 k@, with some as
low as 250 ki, and none below 250 k&2, (The
high reading of 500 k& or above could be at
any point in the pole, in the outer sapwood, or
deep in the heartwood).

. All readings below 500 k&, provided that the
lowest readings gre not 75 percent below the
highest reading.

Decayed wood

The following patterns of resistance readings
indicate the presence of decay:

1. Some readings above 500 ki2 and some below
250 k92, with the highest readings on a par-
ticular pole above 500 ki2. The position of the
probe tip when the needle drops helow 250 kQ
indicates the position where the decayed
wootd begins. Determine the exact position

Table 1.—Qne patlern that indicates decay is
when the highest readings are 500 kQ or less
and the lowest readings are leas than 25 percent
of the highest ones. @

If highest messurement
(in ki) 1w

Diecay begios where measurement
drops below:

Jon

125
118
113
106
100

24

i

500
475
450

AN
L

401

IR . X . . s
“ Barlier stages of decny may be indicated by decreases
of 50 percent,

Table 2. Examples of palterns of resistance
readings (ki) that indicale sound or decayed
wood in poles

Trenth it .y B
Condition v (m{[;'m:%é;@)iw
of wood — i
t 2 3 4 b 6 7 &
sSound HAO0 2H00 PRI >H00 500 >HU >H00 >500
Sound SO0 A0 R0 4TH B00 D0 430 500
Sound &0 500 boods0 450
Smound 400 Y 3B 100
Sound 2000 2700 225 200
Sound a0 i 200 150
DNeeaved ;’ >H000 KM 10 o} AT RO B0
Decaved SH 80D a0 10 4D B850 3TH u4h0
Decayed a’ 2000 2500 D0 b S0 2500 200 250
Decayed 1541 25 345 W 175 150 125
Decayed & >500 300 00 125 80 w0 95 100
Deeayed © 400 850 375 100 8 100 8¢ 80
Deeayed & 200 175 17% 0 400 85 40 43 40
Decayed 130 M0 2h 25 a0 20 30 25

“ Fach horizontal
! pole.

Y in-hetween patiern.
¢ Central pstiern,

and extent of the decaved wood by taking
readings al other points around the periphery
of the pole.
. All readings below 500 k{2, but where the low
veadings are less than 25 percent of the
highest reading (Table 1}. The pusition of the
probe tip when the 75 percent drop from the
highest reading occurs Is the exact position of
the start of the deeay. Again, determine the
exact position and extent of the decay by
probing at other points around the periphery
of the pole. (The 75 percent drop in resistance
was chosen on the basis of 174 sound and
decayed poles that were examined in New
Jersey and Florida). Examples of patterns of
resistance readings that indieate sound or
decayed wood in poles are shown in Table 2.

Hollow wood

An experienced inspector can detect hollows,
decay pockets, and ant and termite galleries
while drilling. There will be a release of torque
when such defects are penetrated. A hollow will
have an abrupt release; it takes practice fo
recognize this tvpe of defect. The ant and ter-
mite galleries will have a repeated release
pattern as the drill tip goes from sound to
hollow several limes. When inserting a probe
into the hollow pole, an abrupt deflection of the

11

row of readings s at Linch intecvals into s



meter to the right and above 500 k& will 1l indicate
the outer rm of & hollow, for example, the
reading will be the same as that shserved when
the probe is held in the open air. The depth of
be imhm cannot be measured with a probe in
il instunees heeause it might be imposst le to
it and enter the hole on the other side of a
hollow with a prohe {the probe is flexible) to ob-
(sin positive contact with the wood. The extent
of 4 holiow i best determined by using both
dritl and ,)mm,

17 a bollow is suspecied, (irst drill to the p()m
of torque release. If the probe or drill goes 8 in-
¢hew inte hole drilled only 4 inches, there is no
douht about the hollow,

sSmall hollows can be deteeted easily with the
{wisted-wire probe. Move the probe very slowly
into the hole, The resistance will deop abruptly
at the edge of the decay column; as the probe tip
epters the hollow, the resistance will abruptly
tnerease to nfinity. When several small hollows
are present, the needie will swing abruptly from
left to estreme right on the dial. Hollows direct-
5\‘ under the surfares of the pole can be detected

vith the needie probes,

Urw has 1o proceed cantivuxly when deter-
mining the extent of hollows, The rim of wood
arannd some old hollews is hard and dry. In
sueh the dr;ii technique may he the
raethes] to use. Or, 1 such g hollow Is suspected,

at o ii;:i ty m;ﬁwv o lower position, and
e twisted wire probe.

¢
a
h
i

CAs0E,

Ruine lim“w columns will contain loose bits of
wood with advaneed deeay. When the prebe tip
nasses through such decay, the needle on the
dinl may swing back and forth as the tp moves
from decaved wood to air pockets, But, here
agads, this eendition should be suspected after
drilting,

At and termite galleries may cause
problems begnse the
hard M‘Jé% iry
drifl patters

gt

some
vinws of the hollow will he
- Signs of ant exits and the typical
1wl alert an inspector for ant
Fhe dry galleries will he aboveground.
it mih-z-iw it omiy be necesaary o
deill aran weute angde dosnward foto the pole at
groundline, 'Eiw rims of the galleries will he
more mist al ik position

iy h'r‘%&,*%
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Some points of caution

LoDy not fnsery prohe

Maove th

rapidly or with
¢ probe with

a jerk-
i rmovemen?, an even

mive e nt

2. Read the meter only when your fingers are
not touching the probe

3. When decay is suspected, move the probe in
very slowly and evenly.

4. Keep the probe tips clean; spread them
apart slightly with your fingernails,

5 Dion't bump the calibration knobs when
moving from pole to pole.

6. Learn how to get the most out of your drill.
Make certain that it is put on full charge over-
night. Read the instructions of the drill
manufacturer carefully,

Subsurface decay
and the use of
the needle probes

Subsurface decay may be detected with the
long needle probes attached to the Shigometer.
Two long needles are attached to a plastic han-
dle similar to the one used for moisture
readings. If the probes can be pushed easily into
the wood, subsurface decay is obviously present.
1f the probes can be pushed about 1 em (3/8 in-
eh) into the wood, and the electrical resistance
readings are below 50 ki, then decayv
suspected, When this happens, probe other
areas of the pole at groundline. If it is difficult
to insert the probes beyond a centimeter, and
some other readings are far ahove 30 k{2, then
the suspect areas are probably decayed or are
altered by soft rot.

15

SUMMARY

The advanced decay ecolumns in poles often
end abruptly. Bui the slightly altered wood
around the advanced deeay and the slightly
alterwd wood above and below the decay often
appear sound. This {s when the Shigometer
reading can pumde valuahle information that is
not available with any other decay detection
device,

The meter
resistance in wood that is in the early sta
decay. For example, a central column of decay
at one position of the pole may be surrounded by
4 inches of sound wood A meter reading at a
depth of 4 inches will show an abrupt decrease
in rexistance. At a point only a few inches above
that column, the wood may appear sound when
sampled with an increment borer, When a meter
reading Is made at such a point, an ohrupt

measure abrupt decreases of
res of

1
will
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decrease will still occur at the 4-inch depth, in-
dicating extension of the decay column.

Understanding the patterns of decay in poles
should alert an inspector to watch for such
readings.

Detection of internal decay in poles by visual
means alone is not dependable. When an incre-
ment core is taken and visually examined, the
wood may look sound; but it may be in the early
stage of decay that can be detected only by
laboratory methods.

In using the Shigometer when inspecting

utility poles, it is important to remember that:

1. It is the PATTERN of readings that in-
dicates decay, not absolute readings.

2. There is no substitute for practice. An
operator should first practice with freshly
pulled sections of poles that are sound and un-
sound.

3. Most poles will be obviously sound. Soeme
poles will be obviously decaved. But decay
will be suspected in other poles. It is the
suspect poles that require the time and the
skill of the inspector.

CHECKLIST FOR
DETECTION OF DECAY
AT GROUNDLINE IN POLES

1. Calibrate Shigometer, set for 500 k2, attach
twisted-wire probe.
2. Check for obvious decay - use Phillips screw-
drivers, hammer, etc.
3. Be alert for possible internal decay - know
patterns.
. Place drill bit in chuck very firmiy!
. Drill hole — in and out — do not stop.
. Be on the alert for hollows - release in torque.
. Insert probe slowly and evenly.
. Check resistance patterns:
Sound wood - a. All above 500 k.

00 =3 h G

b. Some above 500 k&, none

below 250 k.

c. All below 500 k%; lowest not

75 percent below highest.

Decayed wood - a. Some above 500 k{l; some
below 250 kQ.

b. All below 500 kQ; lowest
less than 25 percent of
highest.

9, Cherk base with needle probes for surface
decay and soft rot.
10. Fill dril! holes with preservative.
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PHOTO GUIDE
TO DECAY IN UTILITY FPOLES

) It iy extremely nportant for the pole inspec-
YOr to study i

Section. The taspeetor should have inhis mind's
tye the typieal tpee of decay patterns in poles,
As the teste are heing made in the fieldl the in-
Spector shynld review the possible types of
decay ne TRV eneounter,
determine where addition
made,

sected vamples shuwn in this
.

Figure 74.— Crose section of sound well-treated Figure 78.—Radial section of sound well-treated
pofes of southern pine. poles of southern pine.



Figure 8A.—Cross section of ceniral decay in Figure 8B.—Radial section of ceniral decay in
cedar. cedar.

Figure 9.—Subsurface decay and hollows
{cedar).



Figure 10A. —Croas section of in-between pal- Figure 10B.—Radisl section of in-belween patl-
tern of decay. fern of decay.

o

ek Figure 11.—Wedge pattern of decay.



Figure 12B.—Radisl saction of complete decay.

Figure 13.—Sheli rot (external decay}. Figure 14.—Sofl rot (external decay).

oS
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Figure 18A.—Cross seclion of in-between Figure 16B.—Radial section of in-between
holiow, holiow.



Figure 17A.-—Cross section of wedge-shaped
hollow.

Figure 17B.—Radial section of wedge-shaped
hollow,

Figure 18.—Beginning stage of in-between pattern of decay.
{When used properly the Shigometer will defect this}.

18



Figure 19.—Early decay {in-between paitern), Figure 20.—Moderate decay (in-between pat-
reostly in spring wood or early wood. tern}), hollows beginning fo {form.

Figure 21.Advanced decay (in-between pat-
tern), only the central heartwood is sound.
{The highest electrical resistance measure- Figure 22.—Central brown rot associaled with
ments will be in the ceniral heartwood). fwo iarge branch stubs.
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Figure 23.-—In-between pattern of decay
{brown rot) associated with a large branch
slub,

Figure 24.—Large holes are obvious signs of
internai decay and holiows.

CI e

Figure 25.—Wood at groundline that is charred
in appearance often indicales soff rot.

g0 S T

Figure 26.—Deep checks as entrance holes
for ants that were in the cenftral holiow,
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Figure 31.—Closeup of decay associated with increment borer
holes.




Figure 33.-—~Core from an increment borer at
the exact position as shown. The wood at the
inner portion of the core would appear sound
{0 the eve. The Shigometer would indicale that
the wood was beginning o decay. The core
was taken only 8 few inches beyond the margin
of the obvious column of decay. With the Shig-
ometer it is not necessary to drill exactly inte
the column of obvious decay in order to de-
tect .

L4
Figure 34.—An increment core 2t the position Figure 35.—Large branch stub and associated
marked by the arrow would indicale sound decay. Nofe abrupt end o decay column on

left. The Shigometer would show an abrupt
decrease far beyond the obvious end of the
decay colummn,

wood. The Shigomeier would indicate decay.
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Figure 36.—Bluestain in a pole. The siain
patiern can occur rapidly on the cut ends of
freshly cut tres trunks. The stain may block
the penetration of preservatives.

Figure 38.—The arrow shows the groundline,
Nofe the sound heartwood core and the
abrupt end to the decay. The section on the
left was below the other, deep in the ground.

Figure 37.—The heariwood core
is often very resistant to decay.

Figure 39.—Easy penetration of the needle
probes deep into the pole indicates holiows
or decay beneath the surface. Resistance
readings below 50 kU aiso indicale decay.




Figure 40.—Needie probes can be used at groundline to detect
soft rol. Easy peneiration of the wood surface; resistance
readings below 50 k!! indicales decay.

Figure 41.—When it is difficult to push the needle probes into
the pole, but very low readings stili occur, early deterioration
of wood is suspected. When additional probes around such a
pole have very high readings, the areas that gave the low
readings are all the more suspect, The needle probes shown

here are in wood that is beginning to deteriorate; sound zones
are also visible on this cross section,
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Headauarters of the Northeastern Forest Experiment Station
are in Lipper Darby, Pa. Field laboratories and research units
are maintained at:

® Ambherst, Massachusetts, in cooperation with the University
of Massachusetts.

® Beltsville, Maryland.
@ Berea, Kentucky, in cooperation with Berea College.

® Burlington, Vermont, in cooperation with the University of
Vermont,

& Delaware, Ohio.

® Durham, New Hampshire, in cooperation with the University
of New Hampshire.

@ Hamden, Connecticut, in cooperation with Yale University.

@ Kingston, Pennsylvania.

® Morgantown, West Virginia, in cooperation with West Vir-
ginia University, Morgantown.

B

Orono, Maine, in cooperation with the University of Maine,
Oronoe.

Parsons, West Virginia.
Pennington, New Jersey.
Princeton, West Virginia,
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Syracuse, New York, in cooperation with the State University
of New York College of Environmental Sciences and Forest-
ry at Syracuse University, Syracuse.

® Warren, Pennsylvania,




