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Matri~x of 55-gaI Drum Test Specimens for Testing
'Thermal Expan.sionlCon'r.action, Effects on P -Gpe*= `i :onds.

GroutFormUlation •Glass Central
Test _______________Tank TOp Coppe~r-Brsoe Pp

Insulated? Tubing?Lif I .. . Tu'bin§?, Fi.lled?,

TI SRS Strong ". ,__ _ _

T2 SRS Reducing, SRS.Strong .. _._.__ _ _

T3 SRS Reducing . . , I
T4 SRS Alternative i I _

T5. SRS Alternative 2 ... ,__.... . .
T6 INL-Heel . __

T7 iNL CLSM M'_ _" "_ "
T8" IL l.NL: I N LSM' ,' I'' L _ _M

T9 SRS Strong _,__ , .,/

T10 INL CLSM ,_ , _

T!i . .:SR-S Alternative1l_ 1 , _

T12 SRS Alternative 2 _
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Calculated Average Annular Apertures Between Injection Pipe and Drum or Sector Grout

Test Grout Formulation Aperture
Specimen Lift I Lift 2 Lift 3 (Aim) Flow Behavior

Drum Grout Specimens

T1 SRS Strong 8.1 High Velocity Flow Effect
T2 SRS Reducing S SRS Strong 5.1 Borderline Darcy Flow
T3 SRS Reducing 6.8 High Velocity Flow Effect
T4 SRS Alternative 1 7.1 High Velocity Flow Effect
T5 SRS Alternative 2 8.8 High Velocity Flow Effect
T6 INL Heel "78.0" Darcy Flow (diffuse + annular

between grout and drum wall)
T7 INL CLSM 2.1 Darcy Flow
T8 INL Heel INL CLSM 1.1 Undetermined
T9 SRS Strong 17.9 High Velocity Flow Effect

T10 INL CLSM 2.7 Darcy Flow
T11 SRS Alternative 1 6.2 High Velocity Flow Effect
T12 SRS Alternative 2 7.3 Darcy Flow

¼-Scale Sector Grout Specimen

Pipe A SRS Reducing SRS Strong 19.7 High Velocity Flow Effect
Pipe B SRS Reducing SRS Strong 17.5 High Velocity Flow Effect
Pipe C SRS Reducing SRS Strong 13.9 Borderline Darcy Flow
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Calculated Average Annular Apertures Between INL Pipe Grout and Injection Pipe
Test Grout Formulation j Aperture

Specimen j Lift I Lift 2 Lift 3 1 (jm) Flow Behavior

Drum Grout Specimens

T2 SRS Reducing SRS Strong 3.5 Indeterminate
T3 SRS Reducing 1.5 Indeterminate
T4 SRS Alternative 1 0.0 No Flow
T5 SRS Alternative 2 3.9 Darcy Flow
T6 INL Heel 0.0 No Flow
T9 SRS Strong 2.7 Darcy Flow

1/4-Scale Sector Grout Specimen

Pipe A SRS Reducing SRS Strong 4.5 Darcy Flow
Pipe B SRS Reducing SRS Strong 0.0 No Flow
Pipe C SRS Reducing SRS Strong 4.4 Darcy Flow
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Calculated Effective Gas Permeabilities for Selected Drum Grouts

0.2
Grout ko0 (M

2) K,, (cm/s H20)

SRS Strong 9.3 ± 3.3 x 10-15 6.6 ± 2.6 x 10-8

SRS Reducing/Strong 2.2 ± 0.13 x 10-15 1.5 ± 0.08 x 10-8

INL Heel 1.6 ± 0.21 x 10-11 1.1 ± 0.14 x 10-4

INL CLSM 2.6 ± 0.67 x 10-16 1.8 ±+0.05 x 10-9

0.1

INL Heel/CLSM 1.6 ± 0.15 - 10-'6 1.1 ± 0.15 x 10-90.05 0.15 0.25



© 1hýý ni d©T~ u d J~f1 nt©

aa

Th walal~n on iMatrbDmB MT©I3 0 b~w achaag



1ý C;ý 4 (o n d u db n 8

tia., Ths mM %OOgnMcsffl Tondoong of WE o.Wdy me% ftý annukr gapa
dsw(Mopsd balbwoon poops mak. and gmW Oon nsady aN ha (our
mowwWo o. pacoomonag Oondudoong poops groW OP(MODMOM
Ths OpproKoomat(My 3K kmsv annuWr apsguma Ogn b3 Wdor
%pscoman wmpamd b ha drum apmomena era aMbubd b'olw
gmalar woýums and mom poftnM bF drygong ahnonksgs
Mom Wmdumo- smund oboNd(sag w(woodso and wuga Mthoon
groW mswq and aO0gnMcsffl woood apaco at H empamlono. may aN
wnMbuts b dow(MopmaM of pmf(9mnW lom pOhmaya a8. gmW
Spa
Buch parmsaWs pathwap may nd haws basn pansMad by ba
ga,(ý5 gnpa(Won baN peffformadq and fta nd swountad br Oon buk
p(SM(Babcoffly (3000mab,(ý3



R(ýýmmm(ýmdatbns

pmpam End too-t
" LaMar gmut apadmana
" opmommambladad b hogghor Ump(amMm mgOORM

Mucoodab ft Mm&-dommooonM psmsaboflty abudum of b3 gmub
by poffbm'Ing dys tracav bab on WbomWy- and mswacaW gmuý
aamplao- boas bab moWd ftua on tranapog ýhmugh ftdumd and

Od I ong gmuýq and Wolftoh annuHlby obasNoong dys ýmcw0onbmcdon wlob aQawffl graW m0flon
Chsmdsdz(g ths Wood-pham awafflWagm. On gmut eampWo.0
mpmwnong wareong condogooona andlwAtooona b cohbm sWusloon (of
chsmoocM macdona pobnlafly aft(Wng mdooonudoods moboflky On ba
gmut


