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Barrier Wall Gonstruction at Wolf Greek Dam

e new concrewe cutoll wall at the Wall
Creele Dam Is a mibestone in barrier wall
construction. The dam, on the
Cumberand River in Kenmucky, is operaced
and maimtained by the Mashville DHstrc ol
the WS Army Corps of Engineers
USACEY, o provide area fleod contral,
hydropower, recreation and water supply
Lake Cumberland 1= the Cormps’ largesi
reservoir east of the Mississippl River. With
avcial surkace approaching 1,000 000 =g I,
the Wioll Creel barrier wall is unlike any
ether project in the wiorld.

The 3,733-0t-long dam  combines
eanthfill snd concrete gravity sections
1941

and was
-.'rl|'|'.|'||.r.'I|.'|J. in 1950, The solurlon channed
intercepred during constructlon under the
wpstream  face of the embankment and
parallel v the darm axis, was used as acuoll
trench, and improved with a single line
apout canam, The sidewalls of the rench
are brregularly shaped, with overhangs (see
Flgure 1)
overlving Leipers Farmation benesth the
darn are both hard, thin o massive layered,

argillsceous lmestone nterbedded with

Conarruction |||.'_|:'u:|. ]

I Catheys Fonmation and

'.|:|||:|_ wiell cemented, caleareows shale with

|:].rp}'}i.:3| shlc solrbom lestuees | I-'E:""“'—“

Dam Timeline

[he design ol this unique dam began with
the design in the late 1930 Constrsction
wins compreted i 1930, but by the Lae
| 960s, wet areas wene noted and there werne
sotne sinkhole collapses. Alter emergency
exploraden, and through 1973, abow
8 212 cum ol grout were placed tn the reck
lowndarkon., mostly inthe wraparound area
Im 1972 a board of consultamis  had
recominended thar o concrete duphragm
wall be placed, and this was comsaruced

Figure 1: Position of cutoff trench in relation to embankment

Berween 1975 and 1980 along the crest of
switchyard
diapheagm walls were placed along two
thirds of i There was lnke eduction o

PIEEGELELEL |:l||.'.~i.~\.u:|.' and more InsrLrE-

the embankment, and

tation was installed. Hoil vestigatlons in
2000 encountered soft 2ones a1 the top of
thue ek and o the embankoment, and by
2003, river bank lnsmabiliny ocourned due o
SeEpage 1 BO [t devwnsteearn of the dam
Another panel of consitlams n 2004
recotnmended groutlng andfor a concrete
will, and later thar year, moee settlement
oocurred and cracks appeared i the crest of
the dam berween masonry and embsank-
sevtons. A thar dme, 2 majol
pehabilicackon report was prepared

menl

Siudy Conclusions

The repor by the Mashwille Distroct on the
water seepage  concluded thal o new
ronwerete harrier cutofl wall was MIECESEATY,
The new '.'l.'.l'.lI with mimimem thickness of
24 im, will start |'r|n'-:';|i.|||'|_'!.' WpSLrEAT) ol
the conerete monoliths and rin the length
of the embankment, inio the right
pbutment, for about 4200 [t The depth
will rech 275 K, well below the zone ol
t.r\-l'.llin_::llﬂé; T reduce dasn ull'l:.'Ti-\J-:'\,'_I"lq:
District proceeded with the rehabilitation
effors in two separate phases, awanded o
twn coniractors with dillerent soliciimions
The first phase (Sepiember 2006 0
Mgt 20081 involved installing two groat
|i-u"\. |'||':.|_'-w the I|_'||'| r:'_r I||-:_' n_:|.'|'._ *I.lgﬁrn'c!




along the allgnment of the new barrier wall

mainly to improve the shion-term reliabiliy

af the loundation and o minimize sy
bz during barrier wall constriction

In December 2007, the Distnet soficited
comraciers lor the second phase of the
project, which included completion of the
aovernment grouting campaign. The “hes
value”™ request for proposal {RFP method
wies used bor selecting the contractor for thes
work, Unfike a tradivional low-hid
procurement, the selection was  made
vonsidering the soundness of the rechnical
approach and experenos of the contraciors,
along with price

The %31.4 million contract was
awarded 1o the [V ol Treviloos-Soletancha.

Ireviicos South led joint venowre with

Soletanclhe Construction Ine., respecs

thvely, the Morth Amerlcs subsidiaries o

[rewi, headquartered in lcaly, and

solewanche Bachy, headquartered (n

France. Dam salewy ks the primary goal ol

the |V parmers. Thelr approach included

three mainsteps inthe process:

1. Implementing a supplemental probing
and grouring campaign w detect and
e soft comaset zomes between the
etnbanknsent and rock feundarkon

2, Insialling a Protective Concrete
Embanliment Wall (PCEW ) seated inio
the top of rock, with a thickness ol & It
and depths averaging 140 [, and
designed to safeguard the embankmen
during future construction activities for
the barrier wall

3. Installing the perreanent bareier wall 1o
the final design depeh {up e 275 M by a
comblnation of plles and recangular
panels peneteating the underlving rock

Tight Tolerances

[he primary dilliculties of the job are the
extremely tight tolerances required,
coupied with the required depth and con-
tinuity of the barrer wall.

These requirements would be difficuls
in nennal rock conditions, bur s Woll
Crek Dham, the need 1o cross the saluzion
features and the Kars caves of the trench
maimly in the so called “eritlcal areas” pose a
further challenge. Finally, the presence of
reck reaching 36,000 psi funher contri-
bButes Lo the project complexity

Most ol the specialized equipment lor
the barmer wall s manwlaoured  and
customized lor the pamecular project
requirements by the equipment manulac-
turing units of the [V pamners’ parent
cormpanies, Soilmee (pan of the Trevi Growp)
and  Soletanche-Bachy  irsell have been
imwolved since the carly stages of the project.

Praject Update
The notice to proceed for the 48-month
confract was giveniothe [V in Ooober 2002

Since them, the |V complesed the
concree working  platform, which was
erlarped and improved with additional
thickness and steel reinforcement becanse
of the large and heavy equipment involved
inithe construction of the walls

The supplemental probing and grows-
ing campaign staned & the same time,
while the governmeni foundarion grousing
was scheduled 1o be complere by the end of
2009, In the staging arca, the |V instolled
the slurry trearmient plant and a large work-
shop together with the site offices buildimgs.

Imestallasion of the PCEW began in April
2004 saning rom two techmical ameas, as
per contract requirement. This work wall
continue [or approsimately 16 mondhs
Currently, minor repair work is underway,
[ransverse panels are being placed 1o bu-
tress i few joinis of the temporary PCEW,

Dam Features

The concrete pomion of Woli
Croch Dam consists of 37 gravity
monoliths that extend 547 m
across the origingl river chanmel.
Top ol the dam iz at elevasion
773 [t, witha maximum height of
73 m above the founding level.
The spillway section has wen
15 mx 11 m taimier gotes and six
12 mx 18 m low level slukce

Installation of secant piles in
technical area #1

Barrier wall construction stamed in July
2009. The two technical areas allow the v
and the Corps personmel to get acquanied
with the comstrwction methods together.
Currenaly the works is proceeding well after
the initial kearning curve, with the pilss
holes being drilled ahead of the piles, Abour
30% of the piles are imsalled in TA#1. Once
ihe two arcas are approved, the remaining
work will comtinue, beginning [rom the
critical wreas, where large caves could be
cocountered, and continuing on the
remaining pans of the amicipated align-
ment. Project completion is on schedule for
the last quarterof 2000,

ganes: To the right ol the spilbway section, the povier intake section has penstocks
feeding six turbines raed at 45 MW cach in the powerhouse downstream, Man-
overtlow sections on either end complete the conorete portion of the dam. The
embankment section extends from the end of the concrete gravity portion 1200 m
across the volley 1o the right abuiment, with a maximum height of 65 m above the
top of mek. The non-zoned embankment & compesed of wellcompacted, low

plasticity elays, from the valley alhavium,

The critical *wraparound” section is ai the point where embankment and the

coneTete sections tie together
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