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eopilier

Soil Reinforcement System

A pair of Tri-State Region
construction projects are
utilizing Geopier to provide
solutions to soil problems

W 5y Carol Carder

'Ie'i-; 1 Groton, 5.1 {near Aherdeen),
= Broin & Associates, Sioux Lalls,

-l

s bilding s 43-millivn-gallon-per-
s, state-of-the art ethanal planl on g
|-t sile,

Aceording to Bruee Culler, vice chair

man of the James Valley erthanol planl

hoard, to produce the “home grown”
energy, the tacility will purchase 10 mil-
lin bushels of corn annually and will
maintain 1 local payeol] of 1.3 million.

Broin & Associates, cslablished in
L9091, is o design build contractor o
ducing, thin mnaging, its twn-key oper-
atioms. Whan this plant starls producing
in 2003, Broin Companies and affili-
ates” erhanol production will exceed 48]
million gallons annoally,

When Karl Lisster of American Tech-
nical Services Iue., Sionx Falls, con-
ducted the geotechnical mvistigalion of
the site, he found soft silt and sandy sitl iﬁ'*
soils in the upper 30 feel Lo 33 feet with
a consistency ranging from soflt do very
sl He also found wet soils aca depth

of 4 feet on the Tal site, g 5

R o . e s
Right: BWRER Architects, St Paul, iy S

designed a residentlal scale brick-faved R e

building and praduared matching volurs SRS :

for the tank's insulating pancls Lo blend
the facility into the new urbun

developments in downtown S1. Paul, This
rendering is by BWER Architects,
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Construction of a Geopier soil reiofreement element
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He sup pested several foundation aptions Lo support the load-
ing ranging from 2,500 paf {pounds per square ooty for build-
ings onup to a minimum of 4,000 pst for the fermenting tanks
aned grain sloruese bins,

Iich Wicror, lroin & Associates director of projects, priced out
augur cast piles to a depth of 50 feet to B0 feet paired with
struetura] slabs Tor the heavicst loads, and over excavalion W an
H-toot depth and replacement with enginearad fill for the 2,500-
paf load avens of the 40 acres being developed. The option of pre-
Tenaaclimgr the site sl Teltings i1 et o cguilibrivm wasn®| Rasible
becanse of the construction imeframe.

Liester. who hiad worloed with the Geopier soil reinforcement
syalamm o g Vermillion, 5.0 projecl on similar soils, suppesl-
ed the desizn engineers at Uroin check our this mrermediare
Foundation system, Yictor determined it was the selution for

“the site comditions saving both doldlars and lime compared Lo the

alteratives.

Tar the layperson, Geopler elements resemble underground
shafts of agpregale. However the palenied desipn-build syslem
is a precise engineered product custom designed to the site con-
ditivns and desived load-bearing capacity.

Ty huild each of the Geoplor clemenis, Peterson Conslrociion
Ing,, the licensed installer from Beinbeck, lowa, drilled a S0-inch
shiaft o the design depth ranging Crom 7 feet 1o 11 feet below the
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| Geopier Reinforcement

foundations level, Then o modilied
hvdranlic pavemnent tamper rammed in
1 2-inch ills of clean fractured aggregate
without fines into the ground at 1.7-mil-
lion-foor-pounds energy a minute. The
uniulating lavers of aeprepate reinforeed
the surrounding soil allowing normal
spread foundarions and (loor slabs to sup-
nioart the anticipated loads,

Two Pererson Constoelion orows
installed the 1,503 piers underlving the 40
dlevelopad acres in e weeks” Do starting
in June. The Geopeet elements forfify the
30l beneath concrete ring walls and the
sund pads supporting the four L2-mil-
tion-gallon metal fermenting fanks thal
require a uniform bearing of 3,500 10
100 pxf.

Piers also underlie the grain receiving
sl slorsgre sysbein built by Broin's design
build subeoniraclor T&D Constructios
Inc., Montevideo: Minn, ‘This consists of
Ly A 300000-boshel, S-foot-diameter by
100-foot-tall grain storags: hins, T 35,000-
bwshel storage bin and the 1230-foor-tall by
[ 2=fesel by 2= [onl sguene {14, 500-square-

Right: New Strata- Therm chilled water
Lank will hielp further improve TRCSP
enery efficiency and rediice need for
additional regional power plants.

Below: TVESP heats and conls much of
downtoan 5t Paul fram a ceéntral energy
plant.

ol ) frrim revseiving, stroctae thatl haodles

0,000 hushels an hoor,

Long pits built in the road permit belly
dump semis Lo discharge bee hoppers
Lilled with corn in three minmes. From
Hiere the toweer elevator transters the com
vertically 130 feet, then distibules the
corn to the storage bins by conveyors,

Thh lall sluil.ll..[ alr L:Il.mlﬂ' sul}-
Jeet to tremendous wind Tovuels
rests on spread foundations sup
porled by Ceopior elements,
T'he hins are built with bolted
steel panels manufactured by G5,
Agmumplion, T, Conenete ring walls under
airded by Geopier elements support the
2a-million-pound loaded bins that exert up
r 5.000-ps0 hearing prossure.
According to Doug Nelson, &L chief
eacculive officer, Peterson Construction
installed approsdamately 1O plers, many
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5 Teet on center, under the grain receiving
Al slomige wvslen.

J&D Construction hag specialized 1o
strainn handling and storage facilities for the
past 22 vears, Last vear the compuany
built o 500,000
busliel prain storage
oin foo the farmoers
coop  in lasper,
Wi, This D0-fout-
diameter, | 15-foor-
tall bin with a total
[i1Ted weight ol 34
e ponmeds also rests on a comerele rng
wall supported by Geopier reinforced
suil.

Piers alzo reinforce the sail under the
spread foundanions of the six-story dis
lilimyr builcing, process and wonechanical
building spreading over 51,000 aquara
feet, Beyond the ethanol plant buildings,
Broin & Associales i also developing
the roadwayvs. paving and rail spur lines,

Meanwhile, in downtown St Paul,
design-huikd coniractor CRT Services Tne.,
a subsidiary of Chicago Bridge & Ivon
Cuompany (CB&I. of The Woodlands,
Texus, necdad a 3600-pal subprade
bearing capacity tor the four-million-

Nistrict Coonling St Paul (RCSP) The., an atfiliate
company of District [inergy St Paol (DESP), currently
iz expanding the enerpy syatem operated by DUSE

“"DCSP provides
chilled vwater for air
conditioning to 60
dowvwntown buildings.”

Geopier Reinforcement |

gallon Strata Therm chilled water tank
iL is building perched near a sloped exit off
1-94.

A Creopier soil reinforcement systen is
prowickiog woseluticon For e S0-foot-Latl,
Gi-foot-diameter
thermal encrgy stor
e (TES) tank and
attached |4, 400-
sguare foot chiller
plant. CHA&L with ils
subConTractor exca-
vator Marcy Con-
struction Company, Minoeapolis, is
building the TES tank. General Contrac-
tor Kraus Anderson Construction Com
pany o SEPaol s huilding the chiller
plamt, TR Inc., 51 Panl, is the strocmal
engineer for the chiller plant.

Currently Thsiriel Cooling 51 Paul
{DCSP) Ine. provides chilled water for
air conditioning to 60 downtern baildings
or approsimately 35 pereent of the aeail-
able market. For the past 20 years its
alliliale District Energy St Paul Ine. has
provided hot warer for heating fo com-
mercial customers and cmrently serves 160
dorwenitesaen buildings comprising 80 per-
cent of the market, Tn 1993, when the
chilled water svatem started
opuralivn, demand hovered
avornd 5000 tons, A few years
later, DCSP had CB&I build
it [1rsl TES tunk on the waler-
tront, and since then demand
has grown to 200000 tons,
according Lo Doug Maust of
LMCSE

The new tank and chiller
building will increwse conling
capacity by 50 percent. DCSH
uses less expensive electricity
{oy ehill the wader al nighl and
store it in the TLS tank, then
circulates it through is under-
srreal pape nelwork L husi-
nesses during the day.

Last vear President George
W, Bush hatled this district
energy Tacility ag a "model of
encray ellicieney, diversily and
affardability™ when he chose
the plant location to present
his LIS, National Encrgy Pol-
iey Plam,
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| Geopier Reinforcement

Charles Hubbard of Braun Intertes, 54
Paul, in his geolcchnical investgalion
found 4 feet to ¥ feet of existing fill, allu-
vial soils o depths of 21 feet to 32 feet and
placial soils below.

The exisring sand and silt fill was poor-
ly compacted, and the alluvial soils con-
sisling of sand, sill and elay were ruther
locze. e predicied the existing soils

T1055 OR T1255
COMMANDER

Trencher with Terrain Leveler Attachment
A Rock Solid Solution

would compress and canse unacceptable
seftlemenl.

CLH&L required a tilting settlement
aeross the tank to be limited te Jess than
5 inches and differential settlement be-
reeen the tank center and cdges to be
less than $-1/2 Inches, and out of plane
settlement along the tank shell 1o be less
than 3/8-inch over a 30 foot are.

The trenchers Terean Leveler
attachment can also be utilized for:
+ 5oil mixing and remediation

= Hock excavalion

e Cnnarate removal

* fload construction applications

Call loday lor more information
Vermeer Sales & Service
Burnsville, MM
{852 806144
(BBE) 5G2-TO6Z
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= Tranch Safely Enginearing

= Stesl Crossing Flates

+ Air & Hydro Test Equipmant
+ Confined Space Equipment
+ Construction Lasars

* Piarcing & Boring Equiprmant
& Faws & Dlades
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Wilh Lhe prozimity Lo the inferstate
freeway and the slope, excavations to 30
teet {or deaper) wounld have boeo Dnprac-
ticul and a deep Tonmdation soch as con-
crefe-tilled steel pipes would need to be
driven into the slacial soils Car belise.

In May, Foundation Service Clorpora-
tion, licensed installer from Reinbeck,
forwa, began installation of 3440 piers 1o
suppor the tank conerege ring wall foun-
dation and 148 pier elements w support the
spread foundations [or the chiller huilding.

Estitnates place rhe dead and live loads
transterred w the ring wall 3320 pst of ci-
cumference, and the prade-supported bol-
o exerling a uniform pressure on the
suhgrade of 5,000 pst, Colunu loads oo
the buildiog will be 1,300 kips and Door
slab loads will be approximately 50U psl.

Lieopier element installation conclud-
ed in June. D8P expects the tunk do be
completed this December and the chiller
building to be completed in April of next
e,

The Geopiet desigh associate working
with both the TES tank and the ethanol
plant is Charles Allgoud, Geopier Foun-
clatiom Company - Midwest, Minneapolis.
Currently Geopier elemients support more
than 800 najor struciures in the Thited
Stares and in eight foreign countries,
Additional information on Geopier sys-
tems and projects may he Found ar
W, zedpiers.com,

Yehivles whiz by on nearby 194, Proximity
o the interstate as well as slope poscd
probilems lor cigineers,






