February 5, 1985 Draft

Mr. Richard Ramirez
Astroline Cormunications Co.
WHCT-TV

City Place, 3lst Floor
Hartford, Conn. 06103

Dear Mr. Ramirez:

As requesicd by Mr. Charles Perry of Moffett, Larson and Johyson
P.C , ve hsve reveiwed yourtower site location on Avqn Mountain,
in Aven, Coan., to deterwine the height of the tallest guyed

tcwer which can be built on the plot.

There are iwo s¢pztate conditions which nust be satisfied; the
first is that the maximum f211 radius of tha debris from the
¢o0}l:zpeing tower will not impact the ground beyona the property
li.#s; the second being that there must be sufficicnt property
for the winimum Jength guy to fall within the property line, or

wvithin the reguired set back lines.

Ve will trrat the second consideration first, as it is a
zgahxsﬁtically calculable function of the physical paramctors
of the strurture, that is the height is limite-d to that vhich
will pramit a horizontal guy prciecction on a flat surface of 30

percent of the towver height. Steeper guys would result in
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extraeordinarly high cost to préyide the safe stability of the
fouer antenna system, There are many guyed towers, where 30
to 33 percent guying has been used, which have performed well
enough over a sufficient length of time to technically justify
their use as TV antenna support structures, and which have

proven to be economically practical.'

Without consideration of set back,the height of the structure
vorks out to be 712.4' when located ;s shevn un the narked up
copy of the plot plan. To satisfy the set hack requirvientsy o
additional Jand would have to be purchased along the rusterly
border. Approximately, the new plot would have to be 70' wide.
Should the lznd not be svailable the perrissible tower height
vould have to he reduced to zppreximately 630", unless a

variance could he obtained.

A review of properties adjacent to the plot on the casterly side,
indicares that the 712.4 tover with a Gz.ﬁ'antenna or 275*

ovearall :::;é be Jocated in several locstions, which wright, due

to the teopograpy, also provide guys with a preater vertical

zngle to the tuaef. in effect increasing the guying ratio ahove

the minimum 30 percent,

Faving satisfied the second criteria, =e rist now conedder the
first eriteria. Wire the 775 toser antenna structure to vollapse,

wvonid the debris fall on adjarent pruperty? The answer §s, no -
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it would not. This answer is based on thorough on going rescarch
over the last 30 years covering collapses dating back 40 years,
as uelllas the experience gained in maintaining, cons;ruction

and engineering broadcast tower antennas since July of 1952. A
short surmary of the reasoning on which the answer is predicated

is as follows:

1. There sre two types Qf tower, free standing on self
supporting types, and guyed types.

2. Self supporting towers Jdegend on the cantelevered
truss#ction resisted at the base by large foundations.
1{f the structure fails at the base, it can éopple.
that is fall like a felled tree, and thus impact the
ground a distance equal to its full length from the
base. The topple cam occur cnly in the directions
perpendicular to the faces of the tower. The existing
tower could impact the ground in any one of four
direcfious, a distance 350' from the ".2se. Though
this is:rare o;curence for self supporting towers, it
is quite common with poles or‘ﬁa;ts, and resulted ia
zéniné Jaws calling for a1 to 1 ratio between haight
~nd set back.

3. Cuyed towers cannot topple. This is due to the fac; :
that it would require tha simultanecous failure of all
the guys on cne line, uith‘gut any teover moiher tuckling,
a circumstance attainable only bylcontrollpd explosive

severing of the guys.
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The restricted fall radius in €ollapsing towers is principally
“due initiallx to the gravity induced inertial characteristic

of the guys to fall straight down, which is reinforced ag

the fallgng guys gain momentum during the fﬁll. When the upper
guy fails the top span tends to topple, Souever, as there is

no ground to impact it continues swinging in and impactsthe
lower sections of the Lougr. At this point anything can happen,
as there is a tremendous degree of interaction, snd all thoughts

of predictability vanish.

When a lowver guy fails the upper portion separates {roc the
lower portion at the guy point. The uvpper portion tends to
fall straight down being guided by the intact guys, the lower
portion tends to topple out and irpact the ground, again the
interreacticns preclude any peesibility of prediction.

While we caonot predict the specific collapse sequence, or
sometimes cannot even recreate ir based on the debris Fatltern,
we can by studying the debris pattern of tower collapses
develope a pepipﬁeral pattern within which the debris can be

expected to be contained.

We Lave surveyed layouts of the debiis ratterns from seven
tower collapses with vhich ve vere professionally involved,
In #ddition we have been given verhal descriptions, by other

engineers and reviewved photographs for 20 or 30 additjional
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collapses. From this data we have developed an area pattern
. within which all the debris, from all the collapses, has

impacted the ground. This covers towers from 400' to 1860' high.

All of the debris frowm a standard multiguyed tower, with ;r
without a tof antenna would impact the ground within a circle
with a radius vhich would not exceed 29 percent of the tower
height. The actual pattern locks much like a six spoked cog
wheel. The center hub having a radins of 20.6% of the tower
height, within which 95 of the debris is generally located, -
and six spokes approximately 10% of the tcowaer height in width
having an outer-radius of 29Z of the tower height. The rewmaining
53X of the debris will fall in one or more of these spokes,

The height of the tower being 712.4° the hub radius will be 147
znd -the spcke radivs wiJl be 207', Wlere, 25 in this case the
outer spoke radius lies complstely inside the property lines

the simple circuvlar perimeter could be cornsidered instead of the
spohed vheel berimeter. The mininum clearznce using the cirecle
is 5' on both the east and vest property lines (2 locations),
using the spoked wheel the minimun clearance is,lﬁ', at 4
Jorations two each on the ecast and west property lines.

A review of the surveyed plots will <haw that the only teower |
vhich reached 297 vas a Leoran "C" tower vhich had heavy insulators

in the guys. The propoesed tower does not have guy insulators,




WHCT =TV -6~ - Draft

Therefore, the chance of guy f;ilure is reduced to almost zero.
The anticipated maximum fall radius is actually 24Z or 171°,

which increases the minimum clearance from l4' to 50'. Therefore,
the chance of any tower debris impacting outside the property

line is extremely remote, However, 1t is our opinion that it

is far better to insure that the tower does not collapse, by
having the tower propérly designed, fabricated, installed and

maintained.

Proper design includes not only correct techni.ve, but 2lso, .
correct judgement as to the amount of vind for which the tcouer
is designed, and also to account for special conditions at

the given site of which "ice" is the principal example.
Onission of the latter is responsible for almost ninety percent
of all tover failures. Proper fabrication speaks for itself,
and 1s a prerequisite for the tower to perform as it was
designed. There are two or three firms we consider qualified
to design and fabricate tall towers., If suitzble wind and ice
loading conditions ace SPCCFIEn By THE owalR, Tnaodu s MIT ConSeT AnT,
it is our opinion that any of the three firms could design

and fabricste a tower vhich would be completly safe.

Preper construction will be reguired to irsure that the t-otalled
components function in the manner for vhich they were designed,
and proper maintenance to insure that the tower conpunents vetadn

the capacity they had whin installed. This can be achicved by
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having a8 firm such as ours provide consultation durihg and on
completion of the tower installation and by scheduling annual
company *

inspections by a tower maintenanc%\augmented by tri-annual

inspections by a company such as ours.

Providing proper desipn, construction and maintenance conditions

are met it is our opionion that the preposed WHTC tewer would

be totally safe.

The data included in this report is based on our thirty-three; -
years of professional invelvemcnt in the broadcast tower antenna
field, both in construction and waintenance {1952-1974), and

in engineering and consulting (1971-1585). A surmary of this
evperience along with our educational background is included

in the attached resume. We are generally recognized a2s one of
the foremost aut“horities in the structural ¢nd of bro~dcast

towar ante:na industry. -

Should vou have any questions pertaining to this report please

do not hesitate to contact us.,

Sincerely vours,
GUNNAR OLS¥EN, JR., P.A.

Gyvanar A, Olpen, P.E.

i-\o,jcm .. .
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GUNNAR OLSEN JR. P.A.

Consulting Engineer
MOORESTOWN, NEW JERSEY
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