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A Firm

Footing

16th century Spanish Renaissance style building
poses foundation challenge in San Diego,

W By Carol Carder

he: Tlniversity of San Dheee Cen-

ter for Science and Technology

Seience is breaking ground in
fonndation rechnology with the first use
of Geopier soil reinforcement in this
southern Califoria county. General con-
wactar Rudolph & Sletten The. of San
Dhego is building this 16th century Span-
ish Renatssanee siyle huilding notehed into
the hillside of Linda Vista above San
Diego. Designer is San Dhego Architect
Carrier JTohnson, Excavaling conlraclor is
West-Tech Contracting Ine, Escondida,
and structural concrete contractor is More-
Ty Comslruetion Coo, Sun Disgo,

A Massive Concrete Structure

The challenge to the foundation design
was tot only soil conditions and loca-
Livne bt the heawvy concrete building ieself.
Cindy Blair, Carmier Johnson projecl man-
ager, explaing, “We chose cast-in-place
conerele Lo dampen aoy vibralions and
make this building a steady envirenment
fiow all the research labs” According o Kes
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Spucht, Rudolpl & Slelien project senioe
superintendent, Eodolph & Sletten will be
pouring 33 000 cubic yards of concrete in
consirnelion of this $43-million build-
ing, GLC-YWest designed for shaar wall
eravity loads up o 2,300 Kips and intecior
column loads up o | I kips. Accocd-
ing ro John Martin, F.LL, Geopier Foun-
dation Company-West, Hillsbora, Chegon,
the desimn-builder of the palenied [un-
dation support systemn, o design sianc
bewing pressure of 8,000 paf was allowed
for proportioning (e fomings and desipm
loads up to 130 kips per pler are utilized
on e Geopier elements,

Challenging Scil Conditions

“Saying lhe sie s challenging is an
undersratement,” said Martin, The main
concern of the structural enginesring Hinn,
Hupe Engineering, and the geetechnical
firm, Kleinfelder Inc., hoth of San Diego,
wis the potential for differential settle-
ment: A porlion of s TA0 syuare-lout
fow-story cast-in-place concrete building

is cul iolo the hillside, while a porlion
rests an undocumented fill placed on the
site years pgo from excavation for a pul-
ing Tod on the mesi abose,

“Ihe two alternatives initially speci-
fied b the San Diego Building depait-
menl ol eilher pver=cxeavation and
replacement with enzinearad fill or a deep
foundation svstenn anchored in bedrock
weere ol easihle” said Krip Klausen,
& H, Hope Lingineeng, “With the hillside
location, over-excavation and replacement
ool [0 ekl haves heen diMienl, as well as
oo T cotsummig, i this fast-tack prog
ect, abserves Kiis Spechi, Rudoelph &
Sletten priect senior superintendent. In
addition, GFC West estimates cost of an
over-eseavalion and replacement would
herve been ahour $500.000,

Hope Engineering considerad cais
sons anchored in bedrock with belled
hotrirms o resist any uplift. However,

Rendering of massive 160 MH-square-foot
Center for Science and Technology,



Construction of a Geopicr soil reinforeement element
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since some of the building’s columns
were only 9 feet apat, the bells of the
caissons bells would have overlapped,
accarding o Klansen, Then one of Hope's
engineers suggested Geopler elenienls
as the solution. Anadded bomus was sav-
ings on construction costs. Mark Kelly of
Campbell-Anderson Associates Tne., San
e, the construction cost estimating
firm. ¢aleulated the use of the Geopier
Condalivn syslein saved 32 percenl aver
a helled caisson foundarian svstem,
Martin explained how the system works,
“Creopier elerments gre densely compuel-
ed columns of crushad rock placed in
clusters beneath footings to reinforce the
ofberaise unsiitable soils. This permits the
use of conventional spread foolings”
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T form o Geopier element, the con-
structivn erew, licensed by Geopier Foun-
dation Company Inc.. drills a
J0-inch-diameter shatt to the desigo
depth with an auper. Then the hevelad
head of an Ohkada 312 modified hydranlic
pavernent brealer rams in [2-inch-thiclk
layers ol hiphaway hase course mravel e
1.7 million foor-pounds of energy per
minute. The agpregate pushes outward
il the surrounding: soil inereasing lad-
eral srrength as well as providing verti
cal support for the foundation Tooling.

Warking wilh sil analyas information
trom Kevin Crennan, G.E. ar Klein-
Felder, and lead infermation Mrom
Hape Bngineering, Martin produced a
design-build plan addressing the site

Left: Construction of a Geapier soil
reinforcement element.

Below: Geopier foundation system heing
installed at LI.C. San Diepn

conditieons and siruetire hearing require-
mants. Betore constroction began, GFC
installed atest picr element, tien subjesked
il o modulus festing to measure its sufl
ness in the on-site soils, After the pier
passed the test, GFCs corli(ed installer,
wirking as a subcontractor to the general
contractor, installed the 336 piers in the
foundation Teolpring in just eight days
time, a week ahead of schedule,

Because the wedge of fill tapered on
thiee sile Mron 25 Tt deep to lass than a
fowt, the piers varied in length from 4
feet to 235 feet,

Spechl commented, “This project
has rremendous variety such as two
2,000-gallon sea water lanks lor the
aguariom lab, a 2 5300-square-foot
greenhonse on the roof, an NMR oo,
150 fume hoods, 1LOOOD-CW cmergeney
aencrater, Tour different cold rooms,
Vivarium, and sophisticated audio visual
equipment theoughout

Rudolph & Sletten started construc-
tion May 25, 2001, and is on schedule o
finish in 21 months on April 3, 2003, O
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