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Content (Clay # 250) # 200) # 200)
0% 1.0 1.0 1.0
1.0 1.04 1.11 : 1.09
3.0 SERY) 1.30 1.33
6.0 1.26 1.55 1.50
10.0 1.48 2.01 1.89

unconfined compression strength: relative value content %hatdening agent (g) in
100 cc of bentonite slurry

#: Tyler mesh



has non-hydraulic properties, so that there is Figures 4 to 9 show
exanpl es of agitation no possibility of causing a. hydrating reaction and
m xi pg—of—t-he—stabiH-zi-ngliqui-d—and-hard-between the bentonite slurry and
the fibrous ening agent by air injection or agitation, when 90 35 .
material, so that the viscosity and wall-form the stabilizing liquid is
solidified within a ing properties of the bentonite slurry required

trench./fer an excavating slurry, may be retajned. . Referring to Figures
4 to 7,\there is shown At the time of the addition of the hardening a
trench 1 - 36 foll it

and m xi ng, theAs indikdad by CTublal3, pdhmﬂa; afgfe ch Assis fclearnisgh 'ﬂ)’;bleedg -whesD the 4bre-f | brous ’

material servesd poydered mategial jsemiged %@@WHQWMGMWWdemh an_
excavat i ng an%}%&m | "ﬁgﬁgﬁam r.?d T AEls il e
suppl yi NG & ARt kibIcad dhixd die &@w@m&lwm@ Bde Uhere N ﬁaematlon
of rigid inteett h&ledréncdddinm,ng:efmmveﬂmn@zraddw énatidmdaorﬁiiSs

particles of F?Fegtbli%ﬁ% with & i mfem afrshel ty of
air increasi n&e‘?“g’g“g%ﬁgﬁ! vﬁ%d% ?Aﬁ 4Rer £ oratjns
26 are | Nsgpt die o ihongi i fe ficabebrial GM!Q Qedegr ee

of stabili zi pewdetedmatrillAbuk irdthee aixtended; [Mso t rgelmvhuiﬁofm:: Bdarohirtlslugr® baklitthdédg

dryi ng. %ﬁm of shrinkagesduging, drying % # n%&%ﬁé@%@% Fthdm@v&t i on
Tabl e 4 shows ik S Ok &o@dg& i on
pi pes 28 ang m@% the pr%Aﬁ Erﬂﬂiz&gOﬁhaatt&Qbu ton d at
a given spaci figud rbo{lsheﬁﬂr@ngmver@bthmnxedonse\mﬁ laa)l!ghaMressaddtrmgthharaéﬁm ng

tudi nal di recP‘Y"Hﬁ&ﬂ“’H‘ﬁ%é}fg‘e @W “‘W to bentonite
S oo B R T R R bisn on IO

rock WoOl Of 26k HeH @S asbbss uted ad bt i sebilizing Bqui RRQGhH M,d'murrat i
source 31. V%mrgam«mmgmalndosﬂ)lor cindré geitgradn the addition of the aforesaid filrorphatsisled ai r

is injected, (Mg )H’Fpe:'ﬁd@ %’Vﬁtﬁ % eﬁ""\b éﬁSdZ@dlnthe
air Table 4. Ii':gthemtnhz‘hs hqmdgl::g WA Pl RS SasHden dekibibbd | %ﬁt&% X

| CIUI d, 110psf iidts €hd Sreniht vely, supplying the presenﬁnvennon thalhird

continuously hedeuenite siimy intocthe: wescln the afore- (fmglu( d agitated (vitls

stabili zi ng I m mgéégr ‘ﬂ,gh"a, m“ fo er?hdlf %tabxhzmg

1.0 circulating st;ﬁ@ dp a“the“i‘n’;‘;‘c 1.22
1.03 I | ;g)l ngrﬁel ﬁbﬁ\houﬂrghyc adatefidlS uﬁmlohalFm eﬁuxﬁ&@ thercby fg%

1. 05 @ehmwésslmg 1.52
LG RS e e R e o iy
1.07 thiybﬁtoﬁﬂfce Ml i Rbcbl Cening beatHyhG idjoion or agitarionl, Wb 8o 2N0
t ur bul encesss s:adenalmosmdtltlma anmmnbmnectlmMQ&shqnm &t soldifiddNwitiielaat | ve

value is chaﬁeﬂ!"' Hemiegof t oRitgjslufry irequired - 24 he ,85.cont ent 9%

har deni ng agent ;i s apdof Ve 10 E LD of %Orh Qis_s ¢ ot That the
120 bent oni t € agdnt|(ibldéwed by agitation and mixingS Lmh&iz&nmqglaae bamnew eanqs
agitated 407 fibrous material serves to neutra.hze or prevent cavating the groundl  WgH @8&cavanng

7 with the st &y fhe gl °F(§h°t uidi Mn, the
injection or Nals kil n A %E :ﬂ%ﬁﬁ“ﬁf‘%’%pxmﬁiﬁ’ter
air into the Shondidgl i St@ngth ardi ; r U bnsi 28 46 in WMeO1gphe
i quid m xtasr eshetsm@ﬁedtbeﬂyanéreﬁthshwdagrkd ofi rsgbillizinguliquidi 24 fgled ingtheetlentln 1Gefc h
prepared, alsd i er 3 soggﬁlaata E‘ SP%EHg zcgtt'l‘fié'ta‘ Q’Feéc“%ubbl es
are trapped { Nlin L g £ wa 16 ile lbkigh

t hereby preclob agsevénh&ys ﬁﬁ&sadbl mh f tadutal dﬁ&n«m oft fhé elot ddtdwe 105

t ur bul encesStargent torbeutbnite islnmgies A badoB kapginigi myotedeto & quendeting) piph 80 whikh m ase.
The streans. TP@W” F‘&lﬁw‘-’ﬁlkye@%":arléaﬂ? 2\ ;ﬁ”ﬁ?““’f’ﬁfm [Bcess
pernmts the udeng g, rrp mlﬁ’fﬂvvards out of t';ﬁgm egﬂ’f,ﬁpgk‘&jtgm cé:{eqn. he

equi pnrent for quick, uni fTgplert agi tation ariffegiad ﬁfpos-l info thé ahtinllzing itiqgid,| 1tqui d

due to the chd&brgusmagrial ng, Anit hout b ng z@ﬁffE@M@ thyeusly ced(n theng of
cenent comnmﬁ’%l L Eﬁ’gg“ﬁoﬁﬁ ‘%’&%‘ffl onal

configuration 750 iquid |1§250I i dif |1@d I N 1Bing RQ; Expflgum nd
depth of the tre }ﬁ 137 105 6 and 7, and turbulences among the ascending 115
3 152 107 air bubble streams, as shown by arrows B.
597 160 109 During the creation of the circulating

streams and tarbulences, sodium silicate 34
unconﬁnsd compression strength: relative value is charged into the stabilizing liquid 24 in the

55 content %: hardening agent (g) in 100 cc of trench 10 from a hopper 32, so that the 120
bentonite slurry sodium silicate becomes mixed and agitated




Upon conpl etion of solidification of the stabi- lizing liquid, a
water-tight wall is forned WHAT WE CLAIM | S:- underground.

1. A process for solidifying a trench stabi- 15 Referring to Figures 8
and 9, there'is shown |lizing liquid or slurry for use in preventing a
trench 10 which is forned by excavating the the crunbling of a wall of a@
trench, conpris- 80 ground with an excavating nmachine, while ing the"
steps of : addizng sodium silicate to sai #5288l ving a stabilizing i oui @ 24
into the s{aDiyiihZhd @ebllizas lighid8uch tHe lafordsdid | @bin In additic i meoemcbr evingy

formed. fhen purbdests ambcmculaine strmt'nrsafnea Ialra@rfge B li h!e'cm

ni x- 20 rrenbercsm%'sﬁ "S‘l“d Eg“ hgﬁa:fgﬁ id ; nt
to the'liquid ﬁs lmﬁ; it %Qﬁ' dﬂ ebrEchﬂf i3 kH3S PbsSibi " of Car sl d
stabi lizing I [ qh;kldrecme tid fuybuRfidds &dCHirtilating 8 Bulibiiee béiigadtalnedz innly solidjphiagt. Thd | ed
in the trench 1s&¢amssT1Ie| a;:am:equoam@einem dgwh ateirrijec PYFI#%&H‘I%%H@% o simple

nd
i nj ection @i pe§1P fpre the o f rm agiauon a
silicate-stay mﬁ;u,,,q & d“ﬁé’g Jgfm B ?ng. ﬁf@&ﬁm coﬁg;ugtﬁ 75
i njec- sl urry twwmﬁ%m 4 EHOR ftheD@Erealter. ahédapﬂmmtteddxt 0 a connecting
2. A process ac‘éwmetpmgettomotiotadxﬁnatlonmrsabl- ipe 30 which in turn is

connected to atﬁﬁ‘émﬁ walFTfighy d‘BI‘I'szPI‘I!de i q‘lﬁﬁéToWEs?Uﬁgkg’ni DPLow gad 90

Mati c sour ce;s31. Rijiag o0 5HR: QSSEH, Bird is ls&whnnmg Mo of ﬂx&after
renoved from’| ectrech DY whkhOWRrhdartggdavdrine the| WReadrintyingbt Wall ofsamlclt,lt

bef ore sol i di f yérorg dswaxﬂdaswwmm peacvmlenupxetbefwapf mlur%gweftygbg the

side Iiquid orEmie 4 0, e TR RN,

3. A prOCGSSm’v\Cﬁaﬁﬂéisz ﬂn ﬁe Biton h@r ] ETIgé\gt@IhE I

nmay be .pro- I npigaid sitedde ltﬁerengarlenqmed ih® pmavmtdmzlng iquid 0P 5l medisodmm h&
stabilizing li q%mralaézuig Meﬁ”gﬁéﬁq thet yrengle B0. g reilicits, -méttaq:mezjtam andi ohixing ethe h
during vious enfigihiHe " ,‘I’.‘hi“m md‘;" o?ra;"'f;?‘”_‘ cement-sodium  sicare;stabilising  igyid Phen
sodi um, siliga gf‘; 28C AU GHhecaii o 2 cofinectngD! DB R SRS esHiAg «f Oy, He. Of
Clains 35 sequmpi lhgh mlnang;erlnueaéd)totahmwt abisdid Ztklﬁlgxdgllﬁluiddr sliberg 8 quvxded 90

wherein said st@ic P Frjistiy dpja mench apd isnih ﬁf%fmn%g

t he stabi - benm 5 Lm @ﬁ‘g; hl?u d“'z‘rm;‘l before ying; spid I“‘F’Qﬁl d

24 due to thg Chﬁfaé& &tthd”'ﬂe&itli: ' 36050PT 08 C8 Srotat McSHAg 1d CLaAY, PHaR- Of

Cd ai ms and t ur bdkeneading dirbubble smmesqnac&e pro-henssaqdphgbﬂizfng liquidoisdprovidedriai 1 95
sai d stabilizinfEopd &gl stahilizing figpid ag)ip ﬂFIﬁftrug‘I‘Fﬂgiu Fp@andsmuwérep@p@@as

before contain 011]‘3;1 iSke N3l A8RHeRY areP J6h
stabilizing 35 qut;dnﬁlﬂlﬁcﬁa&eﬂ ihgﬁiaﬁﬁil lxqﬂgalﬂtcpe aig%ﬁ&hﬁﬁ @hyng $US-

supply of cenmen? foggitmekad migmhe same] withi thyystabive be endeduemm sgmmionst ab| I | zi ng 100°
liquid or slur ryn ‘%}#‘lﬁglc@ﬂ% IhEIF‘F 3%& TR 5 call g Wt e
not swel | ing t hgfery i Chrdreoed ﬂﬁyf'gf{ aﬁﬁ s o A

5_'f
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solidified wgl thIeSgeIhihidSof stabiizhg hqxfu@rdiIE‘ e Qﬁaﬁ@m tsﬂd £enrst
con- 6. A proepsof gaesor Glmn@frt“@yx}llawm Fhe wmdeéumsanﬁfftabﬂxmehmmrsbay and 105
sai d powdered nigligfizaen pls stehil dgg“ﬁt Brb o E?us“°‘l.’ff\§m3$ BFEer qding dut thamben-
relates to agi- fonﬁ% 1t§ Lx] &flm con- 6. A process according to Clairh’s)wheéddi ON
and m xi ng o4s therestcabarI i zing I iquid and sdid pewdqmdaﬁﬁ&m &ocdh@;atat&gacedxe
any one of har denfimapfaee temm éﬁat“t ﬁl rea’lﬂh @%1{!016@4 Claims 1 to 4, 110
wnerei n sai d st%ﬁlﬁzlz‘?ﬁ% Ff e raf 3, T
agitation or s Mngqé} eIaruoy@ Iaﬂ&xgadilsﬁx he fibr

stabi | i zi ng %4 qenddniving 6f sebibithig | qzud gdy dddd dvest nes \wetll ini iﬂabﬂis:ﬂbﬂahdu‘.&loﬂg
liquid or I'iqui %ﬂ?@mﬁcq st §IS Sﬁ’gﬁg“& ma:; L s I ess than 115
bentoni te. sodium hydroxlde, ‘ - fe é?.‘:"h ﬁ?’ﬁ 591 Sﬁfeﬁs rg‘ﬁ

CMC, 8. A prafesi dife uﬂﬁte [ &nd gna o WAGEeHd. SOOI um OXI or

ferro-chroness i gni msuirsf of- stab9amd lfquxbrmds otheror am (prwass @F@&iﬂngl ® HryC jrecadiog
nate and chrom ﬁ‘f‘f‘r“h%lggk@ % itati o - $isls progss foWEf:ng( 129
of stabilizing li\'.xe g I?:)e ugh aiY inj xon SQQ%&QI&%%M@&I@ )
precedi ng gi Venpigat 230 il 1hie stabilizing liquid 24, while mixing said stabilizifg Bduill o said
process conpéd segret ire pl@ﬁ)CEAsqnemmnggstmm wbbhlé sydmzeamsatardee a:cr ealuletices fanttt her

steps of: inj ecf‘ﬁg g segpding i ik Biaiciny Si” liggid U RS
air injection ﬁ@fﬁhg ; lilwm § ’ofc hIr R?sﬁg w8
into the stabil ufifoRfly lagigitel ndZIﬂmd/\IaImon ; ,I rl@iedﬂaﬂt &ta nOr
slurry with 0 thetebe peveating pdimeluaionl and sepuhatmﬁgthstquedmxamd of sad cbtabmdngjm

silicate due to turbul ences and

"x.




turbul ences due to the ascending air bubble <circulating streans of said
stabilizing liquid or 125 streans. Thus, the stabilizing liquid and other
slurry, which have been created by ascending materjials added thereto may be

t horoughly streans of a pl urallty of bubbles of air thus uniformy
agitated and m xed for a short-tine, injected; and agitating and m xi ng

cenent 65 thereby preventing sedlnentatlon and I|qU|d

m xture of said stabilizing 7 mﬂ'mﬂ”!m,lm [L

1,525,680 with t he stabi | i zi ng I|qU|d due to the aforesat

add| tion, the ifjection or blowing of tun2fédces and circul ating st reais.

Thereafter arT 1 1l [d4d 9 Ghe dfdddki@ Hidn. IR la@ditiod D€ Ghj&Goidttbidwing of
charged into themEﬁ&(ﬁﬁur'?ﬂgaéa %beiféieairhmommﬂdlm Uidl untdﬂ'upyd
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thereafter. . ng 03:&3551: cav Eolgxe 1zm hﬁ’é% wa‘il f éh &Iﬂi Qb
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sol i ying a 4y SRR SRR WIS T (el I
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TR o b i gl Lo
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concrete m xt urenanagauhatsnn mpmstchgr fsHs Imcpuudxcmnaﬁd
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daid d is

slurry and so ,s&b% ls Hzﬁl,g 1
silicate, and thedwoezdgntﬂatstabgz:amdquﬁ xs inghd Ttliﬁclamd usrmﬂtwnor:axm:pm &i8hg

have air inj ect| odi um silicate-s¥® °P'il°§1 or
per ot o3¢ “'iﬁiﬁaﬂsﬁmm Mo vy
pi pes 28' are cormee GRYWRRE mnaesm oﬂchﬁ&&S saspésiordl Ng t o U ailoo
1, where- pipe 30lizinigilighid 24 dteUto rthel circwdasing e t 6. a;»i?wd:utemydmeofcwm

stabilizing li qw”&dgﬁu@fﬁg-ﬂg% Wﬁygb hinth ¢ %Uﬁa@étabﬁ zing liquid or slurry

"'V

conpr essed ai rygi Snd Beiaroh bf SabIAHI Riuid e 13 " hiteiel, i poREA 4 or

bl own t hr ough th&u I bfodentn¢ i©hnderway; S NgeRded &f Qidestabilibibglliquid B GlusRash 105
stabilizi ng | ect i olidiffy oqfestab@mg Eﬁild emuitqrdmsweﬂeg therdin orlsw@iugmatsﬁeu-rry

30 suTfaces of t rﬁ)gj 3gnite
according to qsaiEg Oqj? as&”"'mf‘fit i) a.ja{d ﬁ&b‘lﬁﬁsmﬁﬁ‘% m

in said stabilizi ng’hé lafzphesaﬁh efibofline@ti fiatds it agl- Qbth drisika siod. t he s ab| izl nguo
liquid as in the BY“E;‘:: %ﬂ@%@i@ﬂ@lwél%d VnAsaﬂoﬂsSt sa1 d'ar#l!lu ol}flu%ﬁs

. > the
e.rrb.Odl ment . or blowin, mayalso app) edto @n&rpl % H tgrm
silicate and 5oceﬁ;gr,mx“ér g li 35

sequential |y charmm-suppuemeidte @ﬁs&tm:d«x Zuch]gasld qmms lesﬂ.tﬂamb&;:onitd”lel’el n sai d 115

stabilizing slurr tuseoéb@mntte@lua humatengM me@a@gg%nm
bent oni t e aqueous umat m“‘l}‘g“‘“s“l WY P sl ok " rhe
circul ating sts"seasm n of ﬁané&mﬁ"ﬁiehg boAaﬁUcedBrlﬁcoﬂfinngahi}B prédading
turbul ences. In tg'ivm ct the su of srdepmoesamhpnses the 120

S . iv bubble
stabilizing Iiqui u?? b&% rs a1ds ’ﬁP@F‘S Ple\un&)erm
contains a non- .le E ‘ﬁ qﬁu@ﬁh ﬁﬁ ng
liquid due to gohemerem&@ do&lhmtbﬂicﬁg dsél turbulencu and
turbulences due to tthe asccndmg air bubble circulating streams of said stabilizing liquid or 125
streams. Thus, the stabilizing liquid and other slurry, which have been created by
materials added thereto may be thoroughly sStreams of a plurality. of bubbles of air thus

uniformly agitated and mixed for a short time, injected; and agitating and mixing cement
65 thereby preventing sedimentation and separa- Wwith the hqmd mixture of said stablhzmg




supply of cenent is under way; allowng the pended in said stabilizing
liquid or slurry and 105 solidification of stabilizing liquid in a quite
" not swelling therein or swelling less than ben- short tine thereafter A

solidified wall is thus tonite. forned on opposite sides of the precast
con- 6. A process according to Claimb5, wherein 45 crete nenber.

sold powdered material is clay, diatonaceous The af oresai d enbodi nent
tes to agi- earth or silica sand. . 110 tation
a~- m xi ng of the stabilizing I|gU|d and 7. A process according to any
one_@&f _hardening agent . Howeveds23888 air iniection dainms 1 t& 4, mherein

sai d stighd bi girngandi saidisotivn sitida@vduag NMEY AAms® ob Cubifddgl Ielidt @ surdy agl tation

sl urrytmmlﬂamﬂemebrMS smﬁo@gdmne rglldéieﬂdlly 6 prowesel ofri any rpgecalings ttbili zi ng

li qui d*WEFR rgc%slglfln_l Zik h. does-HBt s lising liquid or

l'i qué d1,§ty@|q,l, gﬁ“g ef,&b such asgy, EE%S t han bentonite.

115 m Xﬁl.biblﬁlg of w mf a)mﬂcnsubhmﬂialy aitr ohurmr..eo LiaMin’s Inn FeldsA Process accordi ng

to C ah @whméw@muwmh figerei de, or ﬂen&nv%%l@ﬁESIlgnlnsulfo- sai d
fibroug” 'ﬁB‘F CARPapYing dr ﬁWé“E%ock vvool A&PE famie Applistitum humate, and (ii)

agitationg,ar, ] 1wty I id vmtl1 ot her
9. A pr oc?&iﬁ%ﬁgpgﬂm%w Sp s hm%u 2o wﬁ«a&? Lo

Claim wherein said procé@?mdﬁﬂﬁh?ﬁbg’ e‘120 Ascending air bubble streanms
‘are created further steps of: injecting or blowing air into due to air
being injected through air injection said stabilizing liquid or slurry;
agitating and pipes 28 into the stabilizing liquid 24, while mxing said
stabilizing liquid or slurry with 60 there are produced circulating
streans and said sodium silicate due to turbul ences and turbul ences due
to the ascending air bubble circulating streanms of said stabilizing Iiquid
or 125 streans. Thus, the stabilizing liquid and other slurry, which .have
been created by ascending materials added thereto may be thoroughly
streans of a plurality of bubbles of air thus uniformy agitated and m xed
for a short time, injected; and agitating and m xi ng cenent 65 thereby
preventing sedi mentation and separa- with the liquid m xture of said
stabilizing 8 1, 525, 680

8 liquid or slurry and said sodlunlslllcatedue 11. A mass of stabilizing
liquid or slurry to said turbulences and said circulating solidified
by the process of any preceding 10 streans.

Claim 10. A process for solidifying a stabilising MARKS & CLERK,
5 liquid or slurry for use in preventing the Chartered Patent
Agents, crunbling of walls of a trench substantially as 57-60 Lincoln's
Inn Fields, herein described with reference to any Figure London
WC2A 3LS. or Figures of the acconpanying draw ngs. Agents for
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