Injection Grouting

Wimblebdl Dam

SOMERSET, UK

Remedial grouting works to buttress dam

Introduction

Bachy Soletonche Ltd., were
employed by South West Water
cs main contractors to cary out
remedd grouting in an aoftempt
to mitigate the gradudly
increcsing flow of water through
a 28 yea odd grout curtan.
Although the dom waos in no
donger of fdlure, the flow of
water under the dom
foundations would, if left
unaftended, have inundated the
relief  well system aond
interconnecting conduits, a
consequence of which would be
flooding of the turbine ond vdve
hdls locaoted within the dam. Of
paticular  concern wos  the
environmentd impoct that the
works might have on the
surrounding countryside ond
river systems, particulaly the
multi-million pound fish farm
located one mile downstreom of
the dam, in the event of grout
seepage info the dranoge
network. Consequently the
operations were tightly
controlled with a full time
monitoring team estadlished to
perform regular water qudity

tests.
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Upstream view of buttresses of Wimblebdl Dam

CLIENT: South West Water
MAIN CONTRACT OR: Bachy Saolefonche
CONSULTING ENGNEER: Kellogg Brown & Root
DURATION OF WORKS: 5 months
WORKS QUANTITIES

Drilling 1000 I m

Grout injected 350 cu. m

Computer design ond contral of grouting

Water testing

High penetration stddle grouts

Water qudity monitoring

Protection meosures for pressure relief system
Correction of aranoge flow pH vdues
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Design

Long term monitoring of the pressure
relief well systems had identified a zone
beneath 3 of the southern buttresses cs
the principle area of increcsed sespoge
through the origihd grout curtan. The
increcsing flows were dttributed tfo
progressive wash out of materid from
existing clay ond/or grout filled fissures.
Detdled study of photographs of the
orignd rock excavation photo indicated
the presence of joint sets ond stress
relief fractures that moy not have been
intersected ond treated by the origind
curtan boreholes. For the remedid works
3D modelling of the complex dom
geometfry ond borehode dignment waos
needed to target the borehdes upstreom
of the dom foundation ond the existing
but ineffective grout curtan.

Ground Conditions

The poor qudity of the underlying rock
towads the southern end of the dam
waos well documented both from the
origind  dam ond grout  curtan
(1975-79)
subsequent aoftempts of mitigating the
segpage through the origind curtan.

construction and  from

However, the exact locations ond extent
of the segpage paths through the rock
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were unknown of the time
of commencement of the

work on site, ond could only

e inferred from seepoge F

monitoring. During grouting
operations it became
evident thaot there existed
on extensive network of
open
\\ fissures possing through the

46.3m

interconnecting

origind grout curtan, ond
linking together the various
groups of pressure relief
wells.

So poor rock
qudity in some aecs that

wos  the

- Felof wels

the injection of grout under

low pressure diverted
seepoge flows by up to 40m to other
relief wells.

Construction

Drilling ond grouting operations were
executed from three locations. Two of
these were between the dom buttresses
at aleve of 256m below the reservoir
head,
through blow out preventers, ond the

third location wos on the crest rood

requiring holes to be drilled

5-6m doove reservoir water level. Once
the dill rig had been set up in the
correct position a hole waos  drilled
through the concrete buttress and dam
founaation (average depth 25m) ond to
the base of stoge 1 in the rock.

Grouting was carried out by fraditiond
stoge methods,
commencing at the dom foundation and
progressing stage by stoge to full depth
of the borehole, with typicd stoge
lengths of 3-5m, ond with 6-8 stoges
per borehale. Within each drilled stage a
modified, stadle,
grout of low water cement ratio but high
injected. Injection

gouting wos  caried ouf using a

descending

cement-bentonite

penetraoility wos

computer contralled electro-hyaraulic

goufing unif, the grouting instructions
being downlocded dadly from the site

View dong crest of dam

office computer to the grouting unit
computer. Each injection was then fully
automated in line with the given
instructions, such that the injection wos
stopped the
injection parameters had been reached.

This gave on increcsed level of accuracy

once pre-determined

ond control over fradtionad methods,
vitd on such asensitive project. In some
COBEs NO iNcrecse in grout pressure wes
observed during injection,

cdealy indcating the extent of fissures
within the rock. To ensure that the relief
well system dd not become inundated
with the grout, ond thus contaminate the
water flow info the downstream river,
pneumatic pockers were instdled in
various arans ond relief wells during the
gouting operation. As mony of these
arans were located 20m or so below the
ground, access ond subsequent work
inside the chamboers cdled for our Icoour
to be traned ond equipped to work in
confined spaces. During grout injection,
tests on pH, conductivity, temperature
ond solids content were caried out aof
ecch drain location to monitor the area of
influence of the grout s it was injected,
This monitoring gave vdudde insights
with regads to the inferconnectivity
between the location of which the grout
wes injected ond where it subsegquently
appeared at the relief arains.

A cross secfion through the dom ond
work areais shown doove. This is tcken
from the 3-D model oand shows the
upstreom position of the grout boreholes
relative to relief wdlls,

working plofforms.
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