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aul Clovd, a registered professional

engineer and licensed architect,

admits dodging a dynamics class
in his undergraduate davs at M'urdue. It
wiag i bough course perhaps more suited
to engineers who design things with
movaeyg parts, and Clovd (IDE 7o) paszsed
on it after concurring with a counselor
that “buildings don't move.” But when the
Atlantic Ocean threatened to swallow
America’s oldest brick lighthouse off the
coast of Morth Carolina’s Cruter Banks,
ard Clowved s position as historical architect
with the Mational Pack Service (NPS)
called on him in 1997 to evaluale a move
and eventuatly help select and direct the
company thak would place the 200-foot
structure out of nature’s way, perhaps he
wished he hid at least audited the course.

For this move was no small task, MNor
wis it without controveray.

Those opposed claimed that any move
would bea downright deliberate case of
historical revisionism. And—perched as
it is on the country's far-eastern edge—
could the Cape Hatteras Lighthouse
talk, what a course it coubd teach in
American history,

Indeed, American patriot Alexander
Hamilton nearly died in a 1772 shipping
mishap in the dangeroes Diamond Shoals,
the three shifting ridges of sand traps
and unruly currents off the shoreline of
Hatteras, The future statesman, fivst
secretary of the treasury, and ultimately
done-in dusler, Hamilton coined the
moniker “Graveyard of the Atlantic” for
all the ships the shoals had taken and was
instrumental in securing legislation for
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the building of lighthouses in the voung
country. Ak the top of his list was a
warning beacon for Hatteras.

Ciwver ime this gravevard would claim
thousands of ships, and the Outer Banks”
narrow strip of land would seem little
more hospitable to the towens that tried
to warn sallors to sleer clear. The first
lighthouse—a sandstone structure rajsed
in 1A0G—would eventually prove a Little too
short, weak-beaconed, and thin-skinned
for the harsh island climate, despite a batter
Freznel lens added along with a five-story
lift in 1854, During the Cisvil War, Confed-
erate troops put out the light and used
the foweer as o lookout, thus making an
ally of the Diamond Shoals against the
Linion Mavy, When it passed to Mortherm
hands, however, a Georgian commander
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vowed to destroy the lighthouse, But its
dismanthing would wait for peaceful times.

Adter the war, once it was determined
that the price of further improvements
would exceed the cost of a new tower,
Congress commissioned Mew England
carpenter Daxter Stetson to build a better
one. Stetson and crew battled militant
mnsquiloes, watched granite- and brick-
delivering ships from Virginia sink in
the shoals, and grappled with the quan-
daries of building o sand, But in 1870,
the candle {oil lamp, actually) was lit on
the tallest lighthouse in the countey, with
a brand-new principal keeper's house
and double keeper’s quarters alongside
it. The distinctive black and white
candy stripes would wind down the
tower in three vears' time,
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Demeatil THE oUpe Kprer's guasrers: Paul Cloyd (center, blue coat) and co-workers pause

during a prograss mecling.
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Clowd speaks of Stelson’s engineering
ingeniousness in fking what the island
afferad him. "He discovered that he
could only dig about six feet belfore hit-
ting hard, compact sand,” Cloyd says.
“Though b had the use of pile drivers,
Stetson used the naturally compacted
subsurface upon which to lay three
courses of yellow pine imber that would
serve as the first laver of tha foundation.
Submerged below the freshwater table,
Statson believed, the timber would
remain steel-atrong.” Stetson was right.
Cloyd savs the contractors found the
timbers in “sound condilion”™ when
they ware uncoversd for last summer’s
relocation.

And, according to Clovd, there's much
significance in the brick. “The tall brick
tovwers consisted of o double wall with
a hollvw space between the walls,” he
says. “The design lightened the load
and reduced the overall cost by using
fewer bricks while providing a highly
curable structure.” The Cape Hatteras
Lighthouse became not only a National
Historie Landmark but also a Historic
Civil Engineering Landmark, as dedi-
ciated by the American Society of Civil
Engineers im 1994,

Move it or lose il

However spund its original construction,
the Cape Hatteras Lighthowse would
always suffer from ils precarious location
Hurricanes and noremsters were comman,
and an 1886 earthquake—centered in
Charleston—swayed the lighthouse Hke
a ke, according be one keeper’s account

(with the unfortiunate soul in the very
belfry at the time). Stll, thermal stresses
and not the earthquake, Cloyd claims,
caused the few cracks in Stetson’s steady
tower. The real danger was rolling in on
waves.

In 1670, the lighthouse stood 1,600 fret
from the shore, “By 1919, Clovd says,
“the ooean had advanced within 100 yards
of the tower, and to withinm 30 vards by
1935.%

In the 1930s, the Civilian Conservation
Corps built a barrier and sand-dune
system along the entine length of Hateras
[slamd, and for a while the Atlantic did
retreat. But with so little beach left, a
third tower was built and placed up in
the woods in 1936, This “Buxton Light,”
man-made of steel, gazed out over the
ocean while the brick tower went hilind
for the first Hme in &5 vears, Automatic
beacons were replacing manned stations,
and even Stetson’s tower would =ik vacant
for many vears, playing host mainly to
vandals who broke windows and walked
off with pieces of the lens,

But after another big war and some
public pressure, the Coast Guard, alang
with the NP5, decided to get the old
tower back in working order, With some
paint, repanrs, and now an electric ]jgh.t.
the Cape Hatteras Lighthouse was
again shinkng in 19500 As sfation wagons
gave way to minivans, millions of vaca-
tioners from the west would arrive to
climb its spiral stairs. And millions of
dollars would be invested throughout the
20th century to try to keep the sea at bay.

Efforts to barden the shoseline included

Doy uwoer: A worker removes granile from under the lighthouse.
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beach nourishment (pumping in sand),
groins (walls perpendicular to the shome-
line intended Lo trap sand), huge sand-
bags, and artificial seaweed (planted to
stabilize sand offshore). But just as this
pointed edge of the island resembled
Ameriea’s elbow on a map, coastal
penlogists said the tower's Achilles’ heel
wis the salbwater threat to the vellow
pine timbers that rested beneath its
foundation. "If salhwater were to displace
the fresh water,” Clovd says, “the timbers
would begin to rot and the foundation
would fail.”

By th end of this last century, various
commitiees and ad hoc organizations
were meeting bo decde what, iF anything,
could be done Lo save the Hatteras
Lighthause, In 1985, the Matonal Academy
of Science recommended that a move
wis the best way to save it For a decade,
a faculty committee from Morth Carolina
Stabe University, the Jocsl Lighthouse
Society, the Office of the Governor, and
a host of other erganizations all weighed
in with findings and opinions. Clovd, a
true preservationist, had to be convinced
that a move was best. Ultimatelv, he was,
"But only after our backs were literally
bor Bhe sea,”™ ha savs,

Some local, and very vosal, opposemits
not only feared that the tower might
tumble en rowte, but fpured these authon-
tiea had no right to such an intrusion,
that any change in the tower's longitude
and latitude would compromise its his-
torical integrity, Islanders, too, may not
have been too keen on advice coming
from inlanders and the spokesmen of
priganized acronyms. Lawsuits were
filed, denied, and filed sgain (one with
the move already underway). For three
months workers went about the move,
hopeful that a judge would not order
them to cease and desist, Dhespite the
threist, the fransplant wouldn't be stopped.

"We do what we can to preserve his-
torical landmarks in their original posi-
tions,” Cloyd savs, “but Mother Nature
always has the bigeer hammes.”

An engineering marve |
When Congress appropriated funds in
Chetober of 1998 for the Hatteras Light-
howse relocation project, Cloyd compiled
technical information to aid in contractor
proposals. The NS ran an advertisement
in the Commeree Business Daily and estab-
conlinued on next page
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Paul Cloyd: A Cape Crusader |

Paul Cloyd never thaught he wauld be
miving & fighivouse, He started his carer &5
2 historial architect with the Natianal F‘iﬂ'l
Sarvica (NPS) twa years after bis 1576
Purdug gradustion. Fram 1982 o 1384 he
1ok 2 leave of absence b serve as n rchi-
mmmmmmthma :
Caribbean istznd nation of Anfigu-Barbuds.
With the cotniry's Public Woeks Minissry, he:
rEnmtd poemment biflfings 2nd zchool
hisddings, a5 well as making proposals:
fiar 3 new schood. Thers he developed an
appraciation far the beaufiful wooden
architnctiens bull in a[hpl.:ﬂuntﬂthearm

“The wernacufar archifecture was really well
sulbed to the climats,” he says, 'HH?dlnus with
stang bases and wonden sipersiiuctires were
fogical in T many ways— from homes amoted
against Insect atfacks, with wooden-framed
upstirs for mu&ﬂeeplng and roods designed
10 rasist hurricans winds.”

Clayd's KPS carear b taken him from
frojects in 20 18305 gold-rush-booemtown in
Rlasi b 3 fistoric Pmmy,rsntﬂemm Hawal
102 short consulting stint on certuries-ald
Buddhist semples carved info Bva rock in cestra!
([ HE b5 studied i Rame, [taly, and Yark,
England, compieting & master's degeee in he
presesvilion of buildings i 1984 His shodies
foewsad on Incorparating modem firs delec-
tion and supprassion technalogles in fistosic
Dbulldings—a popular apic in England following
the Wingsor Castie fire of 1992, ’

Hadl Furtue pragsred him for tis engineesing
‘travels? "The interdisipfinary aspect of my
gillcation his relly been helphd Shraughout my
Park Service carear,” Clovd says. It cartainly
Fasn't been just 2l engingering and architeciure:
We dul wilh histosians,; x:fuduulsls* natural
nsouCe apecialistz, and more.”

Cloyt admits b first heing skestical 2 dozen
0f 50 years agn when engirsers kalked about
having the techmalngy fo move masshe siuckes,
ke the Cape's towar, Ha [hought, Wouldn't

this maney he I:etl:erapanmn Fstaric buldings

fhat did not have t be meved? But keaming
about the signifisance of the Hatteras fight in
ﬂ!ﬂl I'H'-ljlﬂarﬁ. e concloded that thera ar
limes when we must tske advantage of such
unulrﬂnnp technoiogiss.

In 2 paper presented at an Infemational
Preservation Conference in Mexico last fall, Ilj!
aszessed the Ihﬂem.ﬁ'ruatm“h;am of
the shoeeling erosion, eilher the tufldings ar
oy to move from the ste, ar he sile s going

t0 move away Irom he bisdings.” In another

100 yeass, another decisian will be made abost
the Cape Harteras Uuruhnnse. Mn'-'ea;ﬁ o

v It U to the saa. :
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lished a
panel to
(| RS

fications
nf the
bidders, After narrowing the choices to
two firms, Cloyd provided cach with
complete technical specifications and
allowed them two months tocome up
with their own plan.

The companies had very fundamental
ditferences, Clovd says. International
Chimrey Corporation (ICC) wis awarded
the job (with a contract of roughly 35.5
million Lo design and implement a move)
because its plan called for selting the
lighthouse on a system of jacks (100in
all) that held it vertically through three
different zones. It would travel on steel
rails, or tracks, b its new sile.

Clovd explains, “The three-zone
hvdraulic system concept enjoys wide
uge in structure-relocation projects.
Fundamental to this i that thres points
datermine a plane. The structure rests
on a steel grid set to maintain its hori-
zontal and vertical axes, The crew
monitors the pressures in the jacks
constantly during the move, while

the quali-

' Repositioning

History

pniinued from previous pay

additivmal instruments check on the
horizontal and vertical alignment of the
lighthouse,

“Any dips in the ‘roadway” would be
compensated for by adjusting the exten-
sien of the jacks in any of the zones as
needed. All ensured the lighthouse felt
nofhing but a smooth level rde. The
sand along the roufe was compacted by
vibrating rollers and strengthened with
a one-foot overlay of road base, then
strengthened again with a steel [ beam
matting that the rails rested upon.”

Operators made corrections in this
hydraulics system to keep the structure
sitting vn a uniform plane even when
traveling over inconsistenoes in the move
route, This “soft move,” which mitigates
transmission of stress throughout the
tower, is roughly comparable to car
shock absorberns, Cloyd says.

Firat, the two keaper's buildings wen:
mowed using roughly the same measures
thist wouldd be used for the tower. Then,
after digging out the foundation and
installing the relocation cquipment
beneath the lighthouse, crews readied
for the big one—with steel lift and light-
Rouse on top, nearly a 4,800-ton move
wreight.

Fom Lirr axp sueronr: The roller beams 1helnﬂ} and thn |EI:|:|ri|;f beam [abowve} awail actlon
on a celb at the old sile.

Purdie Engingermg Exirapolations

O June 17, 1999, the Cape Hatberas
Lighthowse began (L8 slow roll toward-a
new home. While daily crowds gatherad
in the thoisands, the lower, like a massive
skateboarder at a senior cibizen’s speed,
made its way in five-foot genble lurches,
Is journey would end somae three weeks
later, on July 9th, some 2,900 feet from
where it first stood. And as in 1870, the
tower rests approximastely 1600 feat
from shore, with dual keeper’s quarters
in the same relative positions.

O Movember 13, 1999, bvo days after
Veterans Day, the Cape Halteras Light-
house 1t up the early evening sky. Cn
Memorial Doy of 20 it will once again
apen its historic doors to the public.+

—Willianr Meirers

For sights amd sownds feom Bie Cope
Hatleras Lighthouse mote, go fo this

Wb site: www, wral-tv.com/newswral/
Snewslocus1998/0310-lighthouse-move/,
Alsa, Hie Mabiongl Pack Serzice’s Web
aile has an abundmece of infaroration o
the Cape Hirhfvras prajecd. Clieck omd

W nps.goveahalrp.him

A sared navers The Cape Hatteras Lughthuusa nears the arul |:|I i1z long irek.

Spring 2000

AT THE TowWER, PLareans: Paul Cloyd (Hack shir, hand on hip) lislens lo instruclions Irgm
colleague Jog Jakubik.
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