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Geopier At

Jordan Creek

Soil Stabilization System
Supports Elements Of
$200-Million Complex
In West Des Moines

By Coaral Carde

|
John Buckshaum, chairman of Gener

i Cirowath Properties, Ine. of Chicago, 11,
iscelebrating s company s homecom-
g to the Des Moines area by builiding
bounigue entertainment and shopping
complex an g 200-ucre site in West s
Mlarines,

For the Jordan Creek Town Center,
Callison Arvchitecture Ine. of Seantle,
Wish,, designed o 3.5-ncre manmade
L, a1 A-million-sguare-loot two-level
mall and ententainment comples located
an the north side of the lake and 4
SO0 M-square-foot open village stvle
retadl center on the southern secuon of the
property. The lifestyle complex will fea-
ture water[ront dining und a lake dis-
tiel surroundad by pedestrian walkways
and a Jakefrant boardwialk 1o create a
Epurl\-]ikr:. ambiance for shoppers.

Supporting the tao-level mall under
the spread foundations 15 an unseen, but
unigue, '['_h.‘nj]‘.nir;'I"':’g:l soil reinforcement
system compaosed ol 1132 Rammed
ivpgresale Plers, According 1o Andy
Fry, prodect manager for the structural
engineering frm Magnusson Klemencic
Associates, of Scattle, this mtermedi-
ate Toundation svstem was selected o
avordd costly gver-cxcavation below the
spreael Tootings, The piers cnhanced the
malive soil providing allowable bearing
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capaeity of 4000 pounds per square
for design load while limiting total set-
tement to less than 1 inch and differ-
ential settlements w less than 1/2-inch.
The feotings of the Jordan Creck Town
Center support column loads of 63 Kips
to 350 kips.

In its soil investigation the geotechni-
cal consultant, Allender Butzke Engi-
neers (ARE) of Urbandale. Towa,
completed 113 borings 10 feet to 55 fect
deep making sure borings run 15 feet (o
20 feet below the lower level elevations.
The majority of the borings concentrate
in the mall area and a few scatter across
the rest of the site. According to Stacy
Brocka, PE.. ABE. this site 15 at the end
ol a prehistoric gliscier where silty clay
Iness soils vary froin 3 feet to 27 feet deep
and possess compressive strengihs rang-
ing from 440 to 2,400 pounds per squire
toot. The glacial till also varies in depth
from 3 feet o 20 feet ar 30 feet thick.

“Part of the mall will be sitting on
wind blown loess soils while the other
portion will be sitting on glacial tll

Geopigr elements are Insealled for 4
retaining wall ar jordan Creek Tawn
Center in West Des Maings,

soils,” Brocku noted. "So we have a
mixed bag of soft and stiff soils under-
neath this entire mall” Even where the
mall sits onsull glacial dll, a cur 25 feet
to 30 Feet deep for a basement could go
buck into the loess soils. ABE presented
three options to the developer, General
Growth Properties Inc.: a deep founda-
tiom of catssons or augur cast piles, over-
excavation and replacement af unsuitable
soils, or Geopier soil reinforcement.

“Typically we use caissons for deep
foundations here in central Towa and/or
pver-exeavation and replacement for
moderate structural loads, bul with tim-
ing being un issue we suggested inves-
tigating the Geopier option,” Brocka
explained,

The General Contractor, VCC of Lil-
tle Rock, Ark,, elected to proceed with the
Creopier soil reinforcerent system. Com-
pared to over-excavation, installing the




Abrve: T of the key ztcachments in
Geapier installation are the drill and the
rammer on a-Caterpillar 3158 and 320,
rospectiviely:

Right: In additian to Caterpillar
excavators autfitted with drills, FSC also
clrilleel pier shafts for tee anclior sores.
ar Jordan Creek wich a Sail Mec 208

Ruammed Aguareeate Piers avolded mov-
tig 73000 o BOO00 cubic vards of soil
and savied SA00.000 i construction costs
and & moenth on the schedule, accord-
ing o Don Davis, VOO vice president,

The Geopier system is a pulented
desion-hoild system of mualtiple Bammed
Aporepate Plers, precisely engineerad,
Richard Gernant, PE., Geopier Foun-
dation Company -~ Midwesl of West Des
Iloines, custom desizgns each project
the site conditions and desired load-bear-
ing capacily per pier,

To construcl cach pier, Foundation
Service Corp, (FSC of Reinbeck, lowa,
the licensed nstaller, drilled a 3-inch-
dimmeter shall o the 12-foot ta l<-fom
design depth below the spread [ootings.
Then, a medified hydraulic hammer
panumed 12-inch hifts of 34-inch class 2
agpregate base rock inte the ground al |
to 1.5 mitlion-fool pounds ol enecey per
minute The hammer’'s beveled tampar
compacts the gravel vertically and hor-
peontully into the sround increasing lat-
eral stresses and reinforcing the
surrounding soil,

Cieneral Gromth’s site work conlractor
MoAninch, of West Des Moines, 1s moy-

i approximately 2 million cobie yards
for thi: Take, the enclosed mall, the village
center, ad the parking areas, [nstead of
psing the traditional chrome shovels, in
Seplember 2002 MeAnmch broke groand
drammatically with five D6 CATS Tor the
groundbreaking ceraminy.

“Wiz mobilized 73 peces al cartl mos-
i couipment last Fall and finished half
the excavating, then started inagain i the
spring.” said Tom Hollz, MeAninch mar-
keting director. To maintain the aggres-
sive schedule in the wel April weather,
Mo Anineh chemically treated 130,000
cubic yards of soil with lme o diy it oul,
heAnineh also swcharged 1 senes of the
building pads with 120,000 cubic yards
of soil. The surcharging achieved sel-
tlement of 4 inches.

Mo Aarinch also installed ubilities Tor the
ewner According 1o Chad Pohlmeier,
MeAninch utility estimualordproject
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manager, the work crews installed in
excess of B3 000 lnear feet of pipe rang
ing From 2-inch o G0-inch digmeter with
o 230 struciungs, sanitary sewer, slorm
sewel, water main, and approximately
OO Tinear Feet ol subdrain pipe.

Steve Movna, McAninch estima-
rordpragect manager for earthmesing and
paving, added, “The site plan specilies
approsimately SO0000 square yards of
paving with numerous intersections with
West Des Moednes public streets. Coar-
dination of scheduling. site work and
construction of structures is crocial
hecause we’ll have up o 10 dilferent
seneral contaetors working on-site when
the anchor stores, theater complex, vl
laoe area, restaurants, and hotel are under
construetion.”

FSC sent o crew on-site in April amd
Moy for the mugority of the pler instal-
lations and averaged 43 o G0 plers a



day. Then FSC returned in July to install some plers next o the
basement level of the Scheels All Sport anchor store,

“In spite of site Mooding lrom the carly spring rains, FSC
successfully mobilized within a lew days and kept the project

M K I 5 on schedule.”” Gernant observed,

“The Geopier installer moved through the site at o good clip
followed closely by our concrete foundation subcontractor
Ahrens Concrete Construction {of Town Cily, Towa) who never
had to wait on the pier installation,” said Davis, “For us it was
critical to mainiain schedule so the structural steel 15 op and

]
A Iegend ln the mall is enclosed before winter weather sets in”
@
our own fime

Typically we use Caissons for deep
foundations here in central Iowa and/or
over-excavation and replacement
for moderate structural loads, but with
timing being an issue we suggested

investigating the Geopier option,

Stacy Brocka, PE, Allender Butzhe Engineers

For over 100 years, MKT has built rugged, The equipment used 1o install Geapier elements is compact

high-performance pile driving and drilling and allows for smooth sequencing of adjacent site work, FSC

equipment for contractors worldwide. Plus, our uses CAT 315 B exeavators, one with a Lo-Diil attachiment and

custom equipment design, our knowledgeable the other with a CAT 120 breaking hammer modified with a

equipment applicalions and our extensive down hole extension for tamping the agaregate. FSC also

parls & service support have become drilled pier shafts using a Soil Mec B208 for two anchor
slores.

legendary in the in : : : e
9 Ty Ay e dustry Based on the suceesstul Geopier installation for the mall, Gen-

eral Growth encouraged its Tour anchors to consider Geopier
soil reinforcement For their soructures, Gernant designed a
S13-pier system for JESCO Inc. of Fulton, Miss.. general
contractor for Younkers: a 332-pier system lor Henry Carlson
Company of Sious Falls, lowa, general contractor for the 20-
sereen Century Theatre complex; and a 262-pier system for CDI

' Contractors LLC of Litle Rock, 2eneral contractor for Thllard s,
FSC returned with two crews near the end of Septembaer (o
' install more than 1,100 piers n five weeks while the founda-

] : tion cresys follosed close behind, Due tothe late start on the
Mississippi Valley Equipment Company anchor stores and the need 1o accelerate the construction
1198 Pershall Road schedule, FSC sent two crews who worked 8 oumber of 14- 10

St. Louis, MO 63137 16-hour days, according w Chocle Pitzen, FSC site superin-

Fh: 800.325.8001 tendent. Pitzen also noted that FSC installed several piers in

Fax- 314.860 6882 sorme really tdzht site constraints. In particular, several plers were

installed next to the main mall, which was already well under
construction with the second-floor level and steel roof up.
Toy conlirm that the design parameters were correct, ISC

conducted modulus tests wmeasure the deflection of loaded
www.mve=stl.com ;
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piers. FSC installs o
test pier in the cen-
ter and two oplif
resisting anchors
ositioned at each
ind. Three or four
ays later, the tech-
F‘iici:m places a
beam across the
test pier and the
uplift anchors and
hydraulically loads
an individual pier
to 130 percent ol the maximum design
lovadl capacity. At the Younkers location,
the test pier deflected the theoretical
design value of [2-inchat 15000 pounds
per square Tool, instead of at the assumaed
13,585 pounds per square foot, Addi-
tional soil sampling and testing con-
firmed o layer of soil possessing higher
maisture contents and related lower
strength parameters that had pot been
rellected in earlier borings on the wesl
side of the site, Gernanl reviewed the

design and added a total of 30
Geopier elements 1o accommo-
date the [ower load carrying capac-
ity of piers al appropriate locations.
The testing, design changes and
shop drawings for additional piers
were completed in about three
warking days which still kept the
privject moeving Torvard with minimal
delays, according o Gernant,

General Growth Properties plans
a grand opening August 4, 2004, fo

F5E conducts madulus tests
tajconfirm that the Geapier
design parameters are
carrect, Test piers ar.
installed in the cencer and
uplife _:-qsiﬁuil@__nrlcltq{_’; are
positioned 2t each end,

introdoce the 1 2-million-square-foot,
S200-million center of four anchors and
1200 in-line retailers o the grealer
Des Maines arca, M



