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Location is good,
location is bad
for high-rise

Good real estale offers raghimare sule

c iiling the project 2 nighimare, designers and buidders of
a 47-story high-rise in New York Gily are experiencing
firsthand that what's good for a developer 15 not necessanly
good lor them—acspeoally concerning location.

The lower-Manlatian site 1s consicdered prune real estate
because 1t 1s part of the World Irade Center complex. But
the WTC's famous rwin 1 Hkstory towers nearby cause frght-
ening wind conditivns. Because the Taod is publicly owned,
the developer received zoming and finanaal breaks not other-
wise available. But the breaks came along with big obstacles
on the site. Caissons Toud 1o be installed through a ity
power substation without tnpping a blackout, and wlongside a
busy WTC service ramp and a subway.

The new oflice building, called  Seven

World ‘1rade Center, is on 'ert Authonty of
New York and New Jersey land. Constructuon
problems arc worth the trouble beciuse “we
didn't pay for the Lind up fon” says Harold
Jupiter, project exccutve for dewlnlnﬂ_ Silven
stein Development Corp., New York City, In-
stead, Silverstein will share a percentage of
the development’s income with the pant an
ihority. “Neathy, developers are paymng $300
milion for land alone,” Jupiter adds. “We're
building the entire project for that,”"
" Port authenity projects are exempt from aty
real estate taxes, A payment in lieu ol 1axes,
usizlly less than a straight ax, 1s made, savs
Jupiter, Simikaly, projects arc excmpt from
city zonmng requirements, Project architect
Fmery Roth & Soms, New York City, was
therefore free 10 design a building that fills its
footprint and has no sethacks. The 48.000-sq-
fi Mows are conssdered a plus for leasing
N less, Emery Roth priscipal Richard
Rothy, Jr., says the job “was the most difficull
he's seen amd a4 nightnoee from day one.”

Analysls. A wind tunnel study showed rha
windd forees were grearer than the local code
indicated. musily “due 1o the WTT TOWCTS.
“Winds blowing n the north-south directions
would Create lorces in perpendicular direc-
tions,” says Akbar Tambol, vie president
and project manager for structural engineer
The Ofhce of Imvin G. Canter, New York
City. This prompted a three-dimensioml wind
analvas for the enine building at once run on
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a nme-shanng mainframe computer, says Tambali. So much
capacity was needed rhae the analysis was done al midnight on
a Sundav, when few tthers would he on the svstem.

From level seven o the top, the strneiural-stee! building
buis o petimerery moment-resistng frame. Two two-story-high
belt trusses, one at the 22nd story and one at the seventh,
reduce deflection during high winds,

The list seven stories are more complicated. To resist
lateral loads, the siruchual engineer desigmed & seven-story
braced core linked through flosin <l£.:phm':ln.i 10 scven-story-
high wind truss systems on the shorter sides of the building.
“The el lmes ceare channed acuon to stffen the Duild
mg." savs bamboli, Homeonial bracing in the fifth and sev-

Calsson core nn way nta utiity substation {lef) tough to maneuver on Narrow sinact.



enth-ccory floor slahs

fransl=rs  larersl loads

from the mament
frame ta the trared
TEMe

For the 1.8-million-
spft building, Cantor
had to use caisscas in-
iended tor 3 Tamillion
1q-ft building. Thce
ocation of new cas-
sons  was  limited,
mostly by the two-st0-
'y substarion and the
amp. Frobiems lining
ip od cassons and
e anlueee lunln[\l.
~d use of three rem-
‘orced-concrete caps
as Ing as 04 x 6 L o
ipread  colamn loads
0 CANSONS.

In he buaced core,
haowever, kteral loads are tansferred 10 a braced foundaton-
slab diaphragm and nto cnisung and new zissons, some of
which are clusrered and hatterel. Tl sieel Ina ing in the
diapiasign ety Gie cansons and rodisuibutes dics vads,
siays Tambol. Like a tug of war, “the moment one caisson
starts to lic bracing gocs 1o acion and trzoslers exir load
to another not seing wsed (0 ull advintage,” he says

Fer project (onstracton manager lishman Construction
Corp. of New York, New York Ciry, the biggest problem wis
logistics e site—an rregn e tpezoid 131 en s short
sieles und 350 nd 230 £ on its long sides. Of 30 new
caissons, ther steel oores as lony as 110 1t fewer thas falf
went into the excavared arca, which s isell rrossed by sty
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Bulky bulldng Sl 25 arsrs focmant.

lines and required conunuows desaterng. Orhiers  weal
though the substation and alongside the ramp and sabwar.

Trying. 10c MOst rying work was through the substation
(along the 35001 side), Afer breaking oper the mol, workers
had to auit holes through two lloor dabe, segr active wan:
termers. Then, using # ¢rne with @ hammer attzchmene, the
vanson shells were “pourded.” not diilled, 10 ruk to min-
muze vibations. I vibraions wad reached a certan level”
says Robert ). Washlick, Tishman project menager, they
would have trpped switeh gea, causing ¢ luwe-Manlatia
hlackou,” b savs. When possible, work went o2 during of
howrs.

“We nobifized Lo Lowr condtions on sie—the substation,
tuk rasp, subway and open arca,” says Washlick. It was un
eXpensive foundaton, No TWo Ways aboul 4.

The first seven Hoors were also diflicdt. 1he buldmg's
350.ft side caralevess 7 & over the substaion fiom the ser
enth foer to the reof. Fight 55.10n, 60-flong mirders that
taper from 9 10 3 fi deep tid o be Ited aver the substation
and placed urder seventh-Hoor framing m cury cantilever
loaids to the corc. The weight aml reach involved prempted
the wae of two couneys ang o dernck 10 hft cach TIrdcy.

Silversein ceaded to construct is own buikling power
substatuon, bus bulkaate unility power and resell & 10 tenant.
Locating the substagon in the hfth-to-sixth-story mecranicl
level complicared construztion of the fifth o Tis M-in-
U alal on mcigl decking bl o be povred in wo stage
hecause it wis 1o heavy (o pour ai once without shoring
under the higrb cething of the Iebhy cirectls holow

‘The lccasnon delaved work on the subsation nself. “We
cotld no begin unt the sighth-floer slab tad been poured.”
says Ralpih £ Jabasho, lishman project engnecs. Meanwhale,
the cquipment was [zbricared aind siored so here was ™™
delay onve the s win readv, he adds. Double zhifes am
helping vorkers cach up. Wrh 22 stones lramed, iniiil
ocaipancy 15 3ot for October, 1386, K
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