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‘Soil Reinforcement
- Answer

Geopier Foundation Provides Solution for Soft Soil Along
Housten’s Westpark Tollway

Bty Carad Carder

o section 15 of Houston™s new Westpark 'Tollway, two mechanically

stabilized earthwall {M5L) embankments constructed over saft sanls

are being supported by an innavative infermediate Toundation,

Ceopier®d soil reinforcemeant,

Champagne-Webber Tne of Housion
liad already Degun construction on Sec-

licn 13 when Tricon Precast Ine, of

Hounston and its structural firm Robert-

4 « Docember 2, 2002 = TEXAS CONTRACTOR

st de Associabes af Weatherford tarmed
in its hearing pressures for the 23-Fooi-
tall MSE walls that lead to an elevated
prorticen of resdweay, Wlen the engineer

ol recond, YandeWehl of Hooston, reject-
edd the fimnmes, i became apparent that the
existing soils were unsuitable for both
Bearing and seltlement of the embank-
mems, decording fo Wally Burns, Turn-
er Collie & Braden CTC&DR).

TC&E considered taking oul e poor
material and replacing it with cement
stabilized sand, but opaning a pit in the
restricled eonstruction arew wasnL lea-
sthle. ‘lemparary shoring would hava
bezen reguired for an exiting embank
el sdjacent Lo (he ares plos lempuoracy
supparts would be neaded for a fiber
optic line and an 8-inch gas line, TC&B
reequessded Tolnmay-Wony Enpineers, e
eolechnical engineer for the engineer of
record, provide an alternate solution.

The geotechnical investigation indi-
cared a compresaihle laver consisting of
[3 feet of clay soils with sand partings




wnderlain by 6 teet of sill gray clay with
sand poclets, wud 34 Teel of Doe sand and
stll. Dranicl Wong, Phoid, PR recom-
regded soil reinforcement to reduce the
settlement to a tolecable ranpe and Lo
inerease allovwanble hearing pressures,

lim White, Champagne Webher proj-
ect manager, salicited bids from Geopi-
er Foundarion Campany (G1°C)
Houston for its Ceopier elements aod
Hayward Baker o sione column rein-
forcement. The owner |larris County
Lol Boad Authority THCTRAY selectad
GFCs Did that used spproximaicly ball
the number of mers compared o the
stome columns and was neacly half the
cosl al B1A2.075.

So what's a Geopier element?
T the lavperson, Geapior clements

resemble shafts of agorecate, However

the patented design/build system is u

designed to the site conditions and
desired load-bearing capacity, T build
cuch of The Ceopicr cloments, Tererson
Canteacrtors 1. (PCL), the licensed
staller, Beinbecls, Towa, drilled a 30-

Un Sicenna 'arkway installation PCs
modificd hydraulic tamper completes
installadion of 4 pier while Loleil
allachment augers hole for adjacent pien
Plwto by Wlilsteml Fholography, Houston,

inch shaft o the design deptl ranging
[rnm |2 Feet ta 18 feet below the exist
ing ground surface. Then o modilicd
hdiaulic pavernenl Laoper raommed 172-
inch lifis of clean fractured ageresale
without lines into the grownd o 1.3 nul-
lion foul pounds cnevey per minule. The
undulaling kayers of aooresate reinlmee
the surrounding soil enabling il L sup-
purl the anticipaed loads,

Bazic equipmen with modifications is
used to install Geopier elements: a CAT
F15 encavalor with Lo-Tdril ateachment
o auger and a skid loader with custom
bucket to bring aggrezite to the shall. To
rany e agpreimte, The crew nses a CAL
315 excavaror with a CAT 120 haedraolic
demaolition hammer, modificd with u
downthole exiension.

After the Geopier design hud passed
peer reyies at GFCs desizn oMo, Desipn
Avssociate Tormy Willinmson, submited
the design o TCU&DR who ploted in the
location ol thw gas line and (ber optic
line. Then Williameon refined the design
to move the dozen piers that conflictecd
with the stilities. GFC stands hehind s
ckesipn and matallation that will contol any
seltlerent to 2 Inches maxinmumn.

Catching np the schedule
Between Augzust 20 and Seprember
&, PCT installed 3935 Geopier elemenis 1o

A bydraulic dwmper rams ageregate at 1.3
rillion foot pounds coergy per minute to
form o Geopivr clement as o skid loader
with customn buckel brings appregate to
shaft. Photo by Toonuny Williameson.

stabalize the 17577 -square-Tool 42-Toal-
wide main lane embankment and the
3 Ab4-square-foot 28 -fool wide Ramp
O embankment. The drilling was hard,
according o Bob Menuey, PCL tare-
rman, a% the orew encounterad lots of
conduit from abandoned utilities, hul
FCT perseverid linishing the job in nine
amed 2 half work days,

Wohite says, “They did w great job, conme
i, g he work done and ot our without
any prablems T Delays such as finding a
remedy for fhe poor soil under the ermbank-
tents and wailing on utliny relocations
have put Section 13 behind schedule, Sec-
tion 13 started Deceinber 2000, and Whte
eapeets Lo complere thiz work by the end
of April 2003 i construction procecds
withour further complications.

Oreerall the: critical path 15 on schedule
for the planned opening in the first quar-
ter of 2004, according Lo Lisa Cimeeales,
HOTRA engineering manager, In an
ery when public works projects often
excecd budgel and Hime schedules,
HETR A has compiled an enviable record
itt building the first three sectioos of e
Sam Houwston Tollway and Hardy Tall
Road, Forry parcent of the 86 con-
struction contracts were cornplewd ahead
al sehiedule; 9% pereent completad under
estimated cost, and 42 percent com-
pleted both ahead of schedule and wnder
estionated cost.

“We'rta going o open cverything trom
section 4 oo 16 oat onee,’” she says, Thal’s
bucuwse this section contains a major
interchange.

To build the Weslpark Tollway
HCTREA purchused o S0-foo-width ol
land on the nonh side from the Meto
Transportation Group. On the sonth
sithe HOTRA has acouired hundreds of
parcels and a big stretch from Reliant
Houston Power & Light (HP&T.)
Bocause the | 2-mile rell road passes
through a developed area, HCTRA has
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Soil BRemnforcement

s

wrestlod with the planning and costs
agsociated with moving niilities for s
Soyear project. Millions have already
been paid for wtility relocations, The
curtent plan is o exiend the wdl road
through Fort Bend County to connect
wilth the new Forl Bend Tallway, Con
strucrion cost astinsles for Weslpark
Tollwiy are projected between 5240 and
260 milliwon..

10 this heavy traffie area, HOTRA [eane-
casts B0.000 vehicles o doy will be using
the Westpark Tollway, HOTRA's toll
road svatem was zerving 5.6 million
meterists each weel as of mid-year 2002,
The lellwy will be comypletely autaomat-
ed and restricted to B TACH msers only.,
HCTRA plans to launch an extonsiva
preamieticmad campaizgn prior e he system
opening in 2004 o infarm thi public of
b the automated system works and to

encourage matirists (o enrall in the B2
TAG program well in advance,

Dther transportation applications of
Geopier soil reinforcement
In the Houston suburb Missourd Cily,
Cheopier elements support an MSE wall
and embankment to o bridse pussing over
an existing railroad wack: The limited
1A Dat-weide iz he-nf-way wonkin®| pors
ol an embankment with slopad sides.
Diamiel Wongr, PhoDh, PR Tolunay-¥ony
Engineers, Houston, whao performed the
seolechnical investigation, predicted the
wedght of the: ATE Gor (he SO0-Mool kong, 32-
feet high MEL walls conld canse sertle-
wenl of up Lo 15 inches in the soft
compressibles soil. Ho recommended hae
Creopier solution to both control settlement
anck increwse slope stabilivy,. 1o November
of 20000 PET installed 490 Geopier ele-
mients, each 16 feet

Conslruction of a Geopier soil reinforcement element

B. Place

s i G

G Ram gtona

A, Walke

canity, stanz at tex trerrt hottem
hellue ol HTHI
Cawity.

| long. Then NBG
Comsiruetiors Tne. of
s Houwston built the

b o

B | 180-faot long, 90-

Sl
v, Place and
s L kel L
farm unculzt-
ari=zirled shatt.

B = Nacamber 4, 200 © TEXAS CONTRAGTOR

Worling around utilities
challenzes both Genpier
installers, Peferson
Conteactors [ne, {PCT), and
Champagne-Webber, pencral
comtractor for Section 15 of
Homston's Westpark
Tollway. Photo by Tommy
Willizumsin.

[esal weicles briclpres Ginishing in
Amgust 1, 2002,

I the Midwest Towa
Ciepariment af Transpori-
tion (I has used the
Geopier system wosolve a
mumher of problematic siw
conditions, InAugust 2401
near Council BlulTs, lowa
PO installed 276 plars to
support o 48 meter long
paured-in-place box culvert replacing a
bridoe on Route 191 In Drallas Connty,
Lo nine rows of 22-foot long Geopier
elerments installod i the spring of 2000 ane
halting a reoccurring landalice chat plagied
TEHOT e county officials for 32 vears.
Earlhwawk Contraclor Tom Kucler Con-
atrucnon, Peosta, lowa value engineerad
Geopier support for tain embankments for
hridpe approaches eeeer Ui Uadon Pacil-
ic Railroad on the Lighway 30 realign-
ent. The recommendation saved 1DOT
$1RO00 and 2 omemth i conslmuction
time compared 1o the arizinal over exca-
vation and backfill design,

Cm-sing tescarch on Geepicor soll nein-
forcement in oanspoctaion applications
coritinmes ol the Uhinrversity of Ulal, Virsini
Tich anel o Tosass State Tlniversicy (1511,
Aomes, lona, AdISL Davend While, associnle
professor civil engineering, s monitoring
the serlament plates installed by TS e
e any Juture mosemeants of the Lo
culverl, Today Geopier sl reinforcing
alernents suppart meee than SO0 simetures,
in 37 states and in 3 foreizn countries. [

Tor the lay prerson, Geopier clements resemble underground colomns
ol gravel. However this patented design/boild system is a precise
engincered product custom designed to the site conditions and
desired load-Tearing capacity, To build Geopier elements, the
licensed installer drills the required shaft as specified for that
Ipciation. Then a modified hydraulic pavement tamper rams 12-inch
lifts of ageregate into the ground at 13 million fiot pounds encrgy a
minute. The aggregate nndulates horizontally into the ground,
reinforcing the surronnding snil.





