THE CONSTRUCTION WEEKLY

» LABOR: Unusual bonus payment is
added to settlement of St. Louis
concrete drivers’ strike as delivery
to stalled projects resumes

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

> MATERIALS: Fiberglass and car-
bon bridge in California Is first to
Engmeprmg NEVERIRGEITOTl be designed for truck traffic
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tecovering from early losses al a 6.5-million-sq-[1 reconstruetion

he LS, Dept. of Defense’s 6.5milor t headquar- | from design-bid-build 1o designbuild contracting, led 10 the
ners, considercd the world's largest building. 15 acows- | departire from the project earlicr this year of the U5, Army
tomed to around-the-clock govermment operations. But | Corps of Engineers. The Corps had been responsible for the
since 1998, tdee Pentagon has seen & different kind of | design and implementation of constrction scvites.
action—its first significant renovation since it was built Evey refuses o place blame for the job's troubles solely on
s A temporary !rl-'_1|.'i[‘:.' BT years ago, The Hyear unde rrJ:rLiI:E. thi= l.'urpﬁ. Instead, he s, “the nrg:l:ui:ml:'nn as a whole was
with its divide-and-conguer strategy, 5 a3 exacting 21 the nat getting its job done.” The Corps “certinly had not con
$1.222 billien congressionally set cost is precise. nered the market in defictencies” he adds

The messive p!‘l}_il:lil huws had s share u:--=:|'|.|;.'|r|'.- r.rl.'\l.?IE"l:' O Lea JJ.. wilvin bed the 'Ci.'ll:}l.'-- ]"cr|1.|.:.:l.l||.
rational mightmares. In the early sages, there effort, says it was “more of a business decisbon”
was no single Pentagon progrum manager o withdraw from the project as it shifted w
for the gut rencvation and no dear chain the use of outside conslmnes.
of commeand. Communication break- ANTIQUATED. The E‘n,-:'u,u.gr_m EIVE-

downs often led 16 inefficiencies,
delays and, eventually, cost
VeI

“We were pui 1!.!'5E1|‘|-.'|
wrong,” says Walker Lee Evey,
the procurement official the
government browght on board
i 1997 1o head up the Pentagon
Eenovation Program office.

Hon was averdue. Infrastracture of
thie ..’Lrl:l:'l.g'mn. Va., '!'r.'.lld.mg
wis  virtually obiolete
Telecommunication syitems
could not handle current

demand and new oned would

further compromie the already

.J.ﬂ‘.h’.l!L:l‘.ﬂd 'Isealjm![. ventilating

and airconditioning sytem. In

As cost overnuns escalated, par- - addiion, the five-story building had
| tcularly a §50-million contract for no passenger clevators and did not
one aegment of the basement over . eomply with accessibility Laws for peo-
haxl that hallooned v $125 million, !:]r with disabilities
officialy realized “there wad a problem But bninging the Pentagon up to
with the program as it existed and thar code is no simple operaton. The milk
changes had to be made ® Evey s tary never shues down, not even for hol
Evey was 3 stranger to construction, idays, weelkends or vacations. "1t was real-
bait b died Tovee some practical ideas abour | GO0 it | lyanightmare o keep this building alive
kow to administer the program and get it Conceptual et bo soale above, while we were basically gutting it

back on track while sticking to the
budget (ExR 104,99 p. 10). He
restructured the managemment team,
II&L'tl:rliinl{ reilisi i:||._i.; crverall govern-
ment stafl by 66%., The reorganiza-

thon, which comncided with a shif
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FIVE NOT-S0-EASY PIECES

Officials dividad the intarkar wark, discounting tha
basamant axpansion. N0 wadges. Work, hamperod by
weeping four wisdges oparathanal, Imiohves shulfling
28000 buliding ocoupants,

healow, " Ay Tom H-nhrbn.u.gh. the
fead mechanical enginesr i the
"|'|'.'|.iii'|:ing'.n::I G, office of LIRS,
The architect-engineer worked on
the expansion of the batement
|I.1I:':E crocalinn -:f il IAELEALLIILE



directly above the basement.
The Pentagon, with in fve,
G0-felong elevations, covers
] geped anad b built around a
five-acre nﬁur[‘ﬂl‘ﬂ. In ]'.ﬂ:l-l'l.
the building is comprised of
five concentric pentagons or
bands, each a glazed building
on the upper thres floors.
Budbding bands alternate with
light-well bands that bring
dilight inte interor spaces.
The Pentagon has 10 main
cross-band corridors, which
radiate from the front elev-
tion twoward a comer of the
courtyard, where ﬂ'll.T_r' b (8
and form a V. The rafials ot
line five corner chevrons.
Fach chevron alternates with
a rectangle to form the five-
sided five-band shase.
U?Fﬂin the .Frll.[ﬂg,llrl
began in 1993 with construc
ton of an adiacent heating

nu'mn w l'ulnraumﬂtl-a. has become proving ground for the naxt four

and cooling plant inchding
opriate utility connections. . _
I-ﬂl-l‘cnr:nr phases three through seven—the guiting and rebullding
of the interior—the Pentagon's inhouse design committee
divided the building into five wedges. In plan, sach containg a
comer chevron flanked on cach building side by half of xn adja
cent rectangle. : s

Wedge sequencing was chosen becanse the building was
arig constrzcted so that each wedge would function inde-
pendently, with its own utility feed. Wedge cne is 70% com-

ete, with work on wedge two expected to begin next July

nstructon of each wedge b scheduled to take about three
VTS,

The overall project alo will relocate all entrances, including
the Pentagon's subway entrance, to the second floor Visiwoes
will enter via new limestone<clad pedestrian bridges. Because of
the building’s landmark sin-
tus, "the design, mate-
rials and textunes
had o be
£ 0T =

J'I

World's largost bullding, with antiquated systems, didn't msst codes.

pavibile with the existing facade,” explains Cecil G. Doyle, the
president and CEO of Hayes, Seay, Mattern & Maztern Inc., the
Roanoke, Va-hased architectengineer for the bridges

The bridges, one completed and the other set to open this
fall, were simple compared with the basement expansion,
Work went on under portions of wedges two, thres and four

The nri:ginaJ p]:m wat to double the base-
ment and add a mezmnines, creating 1,1 mik
lEon #q ft of usable space. Cost overmuns in war-
ious parts of the project prompted
eompletion of only one segment of the base-
MENL

A 2T 00006t section of the bascrmieh was
dug owt 3 [t, creating enough clearance o
atld a 220,000 5q ft mezzanine. Each level now gvey

has 12:£% :.1.':||'.|'||:: |'.|'::|{1'.h
Carving out the additional space proved to be
i complicated structural problem,

i, Rolrbaugh sys, It was compounded by

\ W, e necessiy to add piles under an

i W ocoupied |:|l.|i.|rJir.|E

B _T-‘h'\"'\{-,_ Crews also discovered
- T B,

Ly T

. need for additienal
uud:rpi'r:nh‘l.g of exist-
ing foundations. Poor
goil concdittons due o a
fairly h:gh water table
didn': make work any
easier, says Bobrbasgh.

Basement work also
included bringing pipes
and conduit in from the
cenwral plant o feed up
o the individweal
wedges, At the same
e, utility service had
to be preserved o the

] o T

.
.
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_Eﬂ'u'EH STORY RENOYATIOXN

reat of the fully operational ballding, says Rl:lhl'tlil.lll','h

Wedge one encompasses nearly 1.2 million fr, ahanit
240,000 s ft on each of the five floors. Interior ¢ pryolition
began in January 1908, but only after 5,000 employees—the
Pentagon serves. 25,000 inial—moved to M pOTALY Sfkaie i
pearby office buildings, The original plan was 10 move those
workers back into-wedge one upon s completdon r.all:r nexi
year, and move the ocoupants ¢ the mext 'H.'I'.'dhlf o an offaite
location, The moves off and back on site would last for pears,
as each wedge was completed and displaced worken moved
back into senovated space.

That plan priced out to be 00 costiy—§300 million by one
estimate, Instead, the first group of relocated employees will
say in the temporary location uniil the entre project is fin-
ihed. Workers in wedge two will move into wedge one when
it is renovated and following that, workers from wedge thres
will move into the new wedge two.

Work on wedge one
|.'|:||.'IHH:I.1HI! i ] 1H" ER TRt

wid for the fomr that
will fallow: Ashesos, moch
greater than originally
expected, aml urhrl haz-
ardous debwis prolonged
this portion of the project,
gsays Tom Fontana, a
spokesman for the Penta-
gon Renovation Program.

Woarkers from Aus- B
tin, Texas-based Radinn
[nrernaional, now part of
RS, removed 000 tons
af asbestos-containing
material. Hasardous wasie
ahatement alzo incloded
removal of polychlorinat
rrHuEﬂnr-n] '|:|'||.'|.|.1.L= mer- §
cury light tubes and
switcihes and radioactive
srnakie alarme

A similar amount of
hazardows waste is expect:
ed 1o be removed from

80 ENR/SErTEMDER 4, 2000

H'EL{'-B.HE HHJ‘E Huw pﬂ-l:lutriu.n hHl:Ilm hnd to rnuhuh hll}'tnria ful.'.adu-

sach of the other mﬂjgﬁ. Thianks o the ]EJ.I'II.IIIE cune, work
will be more efickent and workers will “remove onby what we
abaalutely have bo,” says Fontana

Dawid L. Drchl, Badian's project manager, say the haz-
ardows . materials went 1o landfills in Peonsybvania, Woerkers
were able to recycke as much as 70% of the other buikding
imteriaks, im'.lu-:|.||.'|.;!=I ot metaks.

SURPRISES. Badian workers, who also performed demabition,
were frequenily surprised by conditions not indicated on the
“"iHi"“d 'I'n;i!-Einﬁ |1|Er|-.'|.i The haste o rnm]':lelr.' the I"ml[.'llqt'lll.
erected in only 16 months beginning in September 1941, meant

| changes to the plans made during construction often went
undocumentad,

The lack of up-to-date documentation was the bigges: chal-
lengps agrees HSMEM's Doyle, which abo served as the archi
tectengineer fof wedge one. Simply identifring ru-u'uuig_ urili-
fiesein use, abandoned or that needed to be abandon

SHI,IB:E PERIMETER Elnst mm;tantmm'ﬁu w.all: maah Inalt.nllad to contaln barmb TI‘HRI'HMH




E?EHETUH‘I' RENOVATIONS

very complicated, he sy, Howes
er, “the actual desipna for the new
nystemns are fairly straightforward,”
Diayle ways

Demalition workers alsg found
jtems in the walls that weren's
accounted for, inchuding a secure
vanlt that was obscured by drywall.
That discovery brought out guarnds
and police dogi. Unbeknownst 1o
them, workers had st off o mlent
alarm in the ceiling as they

opened the wall that hid the vault. §

The demolifion team also found
old whiskey bottles, Pentagon
matchbooks and a newspaper
from 1042, The headline wos
abaur Hitler, The ilems weare
turned over 1o the Pen uﬂ-au'a hia=
morical sochety,

Diehl ecplains that though the
wedges were expected 1o be inde-
pendent, most utilites and com-
NI ROTEs Sy3berms run in and ol

ol wedge one mto adjacent wedges.

Workers had v isolate the wedge from the reat of the building,
deadening electric wires of capping appropeiate uulitics.
Keeping all the other wedges fed furmed out o be difficult. |
“We hadn't dope a brilliant job of thinking that through,” says |
| the Pentagon’s Evey. Crews had to add

water lines pressurized, for example.

CHien crews had o mace the pipe
aut before capping them. But main-
tenanee workers i other areas &f the
Pentugon weren 't always awane of the
weddge one work, This lack of come
munication bed to some surprises
that scared workers, including a
mishap imvohing what was Hl-ppm'ﬂd
it be & dead ustlity line, o Diehl.

Unlike mast construction, both
demolition and new construction
were sequenced from the top down,
says Daond O Bersey, vice president
and project executive for Morse
Diesel Imtemiational, the peneral con-
(FAELOT

Thels was dictated by the schedule
set by DOD afficlals 1o move person-
nel out of the wedge, e explains

Following demolition, structural 2

modifcationy were macde including

the addition of heating and mechan- 3%

jeal rooms in parts of the light wells,
and thelr siructiral supports. Works
ers had 1o be cautionws 1o avold imtnd-
ing “EE_" uiility tunnels under the
first flons The new fchbicy, with its
upgraded building spitems, is expect-
e to be about 1% more energy-eifl-
dent despite the increased demands
of current technology.

The building is getting about 400
blast-resdrtant windows. Another secis
rity measure inclades reinforcing the

bypasses io keep chilled
| resemble tie original, And, for the firs tme, the bullding = pet-

NEW EEL First apaces on [knd i i basament.

brick h.‘lc:t'lp walli of the limestone facacde with a metml fabnc |
mesh gimilar 8o the material vsed invehicle nirbags, mys Rersey.

The mesh would contain debria fragments in the event of & hlas

All of the bullding's 7,748 windlows will be replaced, For his-
toric preservadon, the design incorporics 3 fake handle to

ting passenger elovators, 40 in all

Wedge one i two to three months
hehind schedule, The Pentagon at-
tributes that 1o program-imposed
changes. This fall, the contractor will
b(-?n wirning over 40,000 1o 50,000
s fr esch week, through suminer

Evey admis the fitout could have |
gone better. *We were not thor-
oughly knowledgeable of who would
be moving in and what the require
menits woubd be,® he explains, which
| added tooost °I can’t dump that on
| the contractor, that was poor plan-
ning on oir part,” e sap

The Pentagon will award one
design-build contact for the remain-
ing wedges, probably by next July
Three groups in coniention are &
Greeley, Caolosed Hensel Phelps
led team: a1 Bethesds, Md.-based
Clark Construction-ed group calbed
Pentagon Design-Build Inc.; and
Team One, led by Dick Corp.. Pitts-
burgin,

The winner will be sclected based
on a mumber of eriteria, induding
which team “gives il the greatest cor
fidence that they can give us the beat
for our money,” Evey explains, "We've
built enough fme into this schedule
i realiv undersiand this and work it
gl Evey )L, iJ

By Sherie Wension in Aringlon
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