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Geopier System Introduced in
Seismically-Sensitive San Francisco

A constmacison fire is occumng in San
Framcisco this month. A new foundation
gysiem, that is supposed w0 fmprove the sodl
arcand it, will appear in the caty.

The pew system is called the Geopser In-
termediare Foundation
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Systean. I first appls.
cMion 1f San Francisco
is the foundation sys-
tem for the Orchard
Huiecl, a building ahou
o s 10 sgones ol 555 Bush Street

The Geopser foundation will do mare
than suppon the hotel. According 1o the
engiresr who inventsd #, it acoually makes
the samdy sodl beneath the building muoch
sironger Bnd better able to withsrand
seismic activily,

“We came 10 wwan with a new sysiem
that the city’s engineers had never scen
before," says Tom Farrell, president of
Gm-putr Foumdalon Company of Momhem
Califomsa, “We sat down with 12 of thei
engincers al e Department of Building and
Inspection, Afer working throogh the
challenpes of constrocting a foundabon af a
busy and cramped site in the city's sandy
soil, they realized it was & preat idea™

The Geopier sysicm is a patented
peocess developed by Dr. Nathaniel S, Foa,
preslend of Ceopser Foandation Compasy
of Scotisdake, Anipoms. Goopier foundabons
have been insialled im 27 states apd two
cginires smnce bemng palemed in §993. In all
Cchtm, lhey have streppibened the soils in
which they have been constructed and
provided positve semlernem conirod

Seizmic Testing

In o recent test. a full-scabe micrslsie
highway bridge span was subjected 1o
shaking forces equivabent 10 an casthguake
measuring 7.5 on the Richier scale. The
shaking caised equivalent reactive faroes an
chie tess frame, sepponed by [5-fool-long
Geopier elements, and the bridge span,
which was supponed by 63-Toot-kng pues

The resul: Geopier clements moved
with the mocking foundations, allowing them
to finally rest caly fractons of an mch from
their original positons, and downward
sestlement of the footings was contralled 1o
lesss than | imch.

It° a fact of life in comtrecton even
withoot apy earthquake activity, All
striciures setile unless they are il an solid
rck. The objective is to minimize
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selllemenl as much as possible while
simuhnpecis]y keoping costs ondsr conmod

Geopier imermediate foundations and
goll reipfercemenis have comcrolled
setilements  within  stringenl l-inch
maximum-senlemenl designs  while
controlling sligle-cobuimn losds a5 heavy as
L, 100 tons and muliple-column loads of
30K tons. Im many cases, setilements are
less than 1 inch

Tight Fit

They had 10 use casings in every hole it
shrilled af the Chrchard Hiogel siie. First, 2 3-inch
{dmeter) hole was drilled fou feat desp, o
which was pul a casing—esserrally o sese o
hokd back the looss sands, Omee in place, a
second hode of 30 inches was drilled for the
Ceoper element. The sements wer consmuciad
down o 10 feet below the bonom of the
foundation fosting.

Yet, the Qrchard Howsl site posed 1w
other challenges. First, the ske had “2ero ko
fines,” meaning there was no extra room
between buildings. What if an adjaceni
busilding ewner would decade i the foture io
rebutld next 1w the Orchard Hotel? How
would company prevent tie foundation
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Second, Geopier elements were insealled
with & tumping process, nomally with the
use of a 3 500-pound 1ampiog hammer
How would ferm install jts system withouwt
calslng vibeation damage the foundations
of adjacent uldings?

Farrell says the company wekied the fim
chalisnge by metalling 108 mmmed cemeni
Creopiers around the periphery of the sie.
These plers were aliemsansd befwesn 24- and
A0-inch (duameter) elemenis, each insialled
e 10 feetl below the bottom of the
Toundation’ & foolmg,

As lar the challenge o limdlt vibrations
dearing comstruction, & smaller 2,000-poand
tamping hammer was used. A gealechnical
comslian was o site, 81 the aty’s drection,
to make sure that vibrations were within
sccepiable limits and moaibor consmaction,
Becauge of the high frequency mvalved in
the process., soils are nol sengitive 1o the
impact rmmming sctbon and sl vibraboss
arsd lmiied

Construction of the sysiermn was begun on
June X and 3 boad s was comnducied on June
4, During construction of the load 1251,
mensured vibrations were about sl of the
maximmm alleved by the city. A 53-00 boad
{106 kips) was tesied on & single-column
Geopter element st 10 percent of design boad,
prodiscing & measurahle seitlement of 184 inch
Under application of 15 peroent of design
beadl, i presduced & settlement of 12 inch.
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