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ethers and pol yesters are also to be included. wi t hout water, however, if
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l[tem Exp't. 1 Exp't. 1 Expt'. 3
Grain Size of soil sanple 0.3-0.6 mMm 0.6-1.2 mm
1.2-2.5 mm - Porosity of soil 40% 38%
.-5% . sanpl e. “Hydraulic gradi ent : 1.5 1 5
Appar ent vel ocity -of water flow . 0. 600 m
4&7 m_ﬁsec 0. 800 m sec. True velocity of wat er f
0 mm sec. g 1.965 mmi sec. 2. 13Q Hui&ec. Coef fi ci ent of gvat er
)0 X 10[ erff——d~ ' of -
sec. 7 T+ cnisec: Tmm S-eGoNDmON rorQrl sanple . T
intity of injection .~ . grout _ 300 m 7300
~ 30T MM eCTT oM pressure 0.5 RgIenerT] : U. 5 -
icnferr] 0.5 kg/icnjerrl] Injection tine . 20-4Q _sec.
40 sec. - 2Atendl0 sec. . Eghetine Exp't. 1 60 Expb. 3sec.
{ 5 sec. -GG—-S—sec——————'Fhe-ﬂhesu-l-t—rtﬁ—f-he—erpeH-nﬂﬂts as
‘;QESIUETtSag:e?Eég’F ﬁéfﬁ%u ve. 0.3-0.6mm  0.6—1.2mm  1.2-2'ish
.~ Porosity of soil 409, . 38% ( Consnbydat ed
~ sample ' ' ~ Vol unme/
Hydraulic gradient . 1.5 1.5 Injested Qy.
Apparent velocity of Vol _ G,— Out)
Tvp‘gate&ﬂwé out used-6% mm/pe i o0y lmm/sec J‘ﬁg’rpm/sec (9
3 qcyanate type . Tmeveloqtyofprep0| ymer , 1. 887 : 629. 0 -
1_. 6 : wmrylbwc ami de tlyj9anm/sec. 572 1.965 mm/sec. 2.130mfd/sec. -
of Wa 4.00 X 10~ 4.98 x 10, _ "5.83 ¥ 107 L, 087
ea for mal dehyde wb, type™ cm/sec. Temfsec. 402 7T om/sec, 134.0
, C%mn [ gnl n type ~  460:.. . - 153. - . 61 3

A AL 1.Q.0.
1,209, ITO0

i o - Quantity of injection E 3.- LTS OF THE
ST 2 - B | 300%| ection 3-8&”} RFs‘%J |
ficiency: = Imecuon pressure. 0.5 kg/cm? 0.5 kg/em® 0.5 kg/cm?

nsol i dated - . .

I?u me/ o HL% Ei:'e i 20—-40 sec, 2040 sec. 20—40.sec.

- Gel-time aoism 60 4 5sec 60 - 5 sec.

The results of the experiments as shown mtables 2—-4 inclusive,

TABLE 2. —Rnsm:rsor’l'ns-rl

Injection
(Consolidated Efficiency:
Volume/ (Void Vol./

' Tnjected Qty. Injected
Consolidated of Grout) X Qty. of
. Volume 100 Grout) X 100
Type of Grout used {cm®) . (%) %
Isocyanate-type -
Prepolymer 1.887 629.0 251.6
Actylic amide type 572 124.0 " 49.6
Water-glass type 515 1717 68.7
Urea-formaldehyde S :
type : . 402 134.0 " 53.6
460

Chrome-lignin type 153.3 61.3

»




Injected Qvy. Qy. of
Consol i dat ed of Grout) x G out) x
Vol une 100 100 Type of G out
used- (crr[ err]) 9 9 | socyanat-e=§ ype
prepoly , 620. 0 235. 6 o ' .
Acryki c - m de ' type 279 % '
93.0 6 43032 0 22 1,235,188 Wat er - gl ass type .7,_
“Ur ea,_jornal dehyde - type . .86
287 % 10.9 Tmna — REesULTS OF THE T2 ONe- || gnl n type
—W 40.0 14.9 .
—TIABLE 4. -t RESULTS GF THE TEST 3~ - - I'nj ection
Ef ficiengy: o _ E‘g;‘;“;;; .
—(—Consol i dat ed (Void Vol ./ (Consolidated (Void Vol./ -
g ol-une/ : | nj ected o InV<>111H1¢c/2tyru ect e-((lzlg@eg. Qy of
soliddted ~  of Gout) G e ject - 0 '
» Vol ume x 100 100 &%{,%ﬁfed °fGr%9x q‘f&t *of Grout used
_(cnferr]) Typé ¢ Grout used (<% (%) (%) | |
I_socyanat e-type ]!'sbg?no;te-type 5206 Y6
—pt epol yngr. ' ACT Ylgho ami de . 565
©183.3 71, g Prepolymer 180  type b5 ¢ 5.6
__JAater-gI gss type Acrylica8ile 110.0 _ . 418 ..
Ur ea- f or fal dehyde  tpe 219 t y(98.0 . .35.0 295
¢ 98. 3 37.7 - P chrone- 1 M Type
2 op JVaerghsstpe I8l /  60.3 224 |
(TEST 2.) Ureatfdrmaldebydey anat e t ype prepol yner of this inven-
A nodel represent| ng‘l’ae ground fornmati®®n of ti @& -Tunder th¥-8onditions shown
—n t he atitadied - ndw ch t Was prepaged in vvhlcha
layer Table 57 The—mp"'f ype _prepol vrn:rylﬁg’m BES 5 of
—sieved sgnd with grain S|ze of 0.6-1.2 mm inmthis experlrrent consi sted of
70 . parts in 15 ' was heId bet ween an upper”and ‘a Iomer
—m wei ght of 2-functional uretmﬂze pr%‘ﬁ \ﬁsr‘l’
_Dbermeabl ¢ clay | aye&-,—c-gnpa.r.a.t_u.ce_ex.pmu rmnf S frnm tol vI ene dii socyanat e

and:poly ropylene

- - -wer e -made - t-her ew. tlmef:tbn t he. seal i ng
di | ut ed by &ddi ng 10 .parts i

—effect ¢l ycol, Vel hé of Efficiency:

‘agai nst {ater flow at the sand l.ayer ‘for, 4. &%ﬁﬂﬁgﬁ and8 ¥eh{ts in wei ght
of xyleng, into =il 410 ki nds -of Ikl QR Pr €S i've of water”
.-golwuble fwhich triet hyI ene: d| am néloaaplh@tea% of oftmeutl ot al t) X o
“*chenical [1iquids a e on the nfRBE¢ and ht i's adf d as catal yst. -
1,235, 18§ \w‘” AR Suea' e HER Rg "y TABLEMS - CONDI TI ONS
- FOR TEST Por osi tylsaéyanamdpesarrpl €1,560 . 520.0 - 38% 197.6 S _

Hydraul i £ gradient: prepolymer 3.0 - Appar ent

vel oci tyjof water fT lick T.39 €c. LUe VerocT of—~ wat er- fl ow

d B . A .
3.66 mul pec. -... % ¢ amce TR Wierion rretlh%.d:f__. L
. One shot rret hod - e :
: : Water-glass type - 330 110.0 41.8 ...
. " Urea-formaldehyde o - '
- - type o 295 98.3 37.7
- Chrome-lignin type 295 98.3 37.7
(TesT 2) the isocyanate- type prepolymer uf this inven-
A model representing a ground formation of tion under the conditions shown in the attached
sandwich type was prepared in which a layer Table 5. The i Isocyanate type prepolymer used
5 of sieved sand with grain size of 0.6—1.2 mm. in this experiment consisted of 70 parts in 15 .
was held between an upper and a lower im- . weight of 2-functional urethane prepolymer
permeable clay layer; comparative experiments from tolylene diisocyanate and polypropylene
were made therewith for the sealing effect glycol, diluted by adding 10 parts in weight of
against water flow at the sand layer for 4 acetone and 20 parts in weight of xylene, into
10 kinds of grout representative of water soluble which triethylene diamine as 0.2% of the total 20
_ chamcal liquids avallable on the market and weight is added as catalyst.




Quantity of injected grout: 600 m
I njection pressure: 0.5 kg/cnferr] Injection tinmne:
15-

: The results of the experi nent are as shovvn
abrtrty of corrpletely cutting off rovvrng in table
dnd the i socyanate type prepol yner ~water and showi ng a cut-off :

ilci ency of . - of this invention especially was @onl y
" 100% 5 gwhere the extent of consoi,23dass on showed a

jLE 6. - RESOCT OF WATER SHUT- OFF- TEST _ . .
Ieﬁgy: o - TasLe 5.—CONn1'rlous For TEsT (. (?o/(r;lsalrré;jat ed
qiid Vol ./ e : | nj. ect ed

[njected . . [Podotityiofsaitsample: : - 38%
out) x Qy. of : of \\at.er : ' ,
lidated 100 Hydmulicgadise » 100 shdt of £ » |
of Grout Used Vol Unppdr&b&@dcity of water flow: (% 1.39 mm/sec. (%
Isoc anat e-type 475 7917 '
- 100  True velocity of waterdflogpo yrrer 3.66 mm/sec. : Acryl ic
type f1 oved awa)in ion method: " One shot method |
gI ass type f1 owe away Urea- f or mal dehyde
760 Quantity of injecfe@ @rov: 486®m1 _ ' 7 15

e- | i gnr n type 585, - 92.5
i a- an’e‘mnpms“’e ef fi & elﬁ V of wat er shut - of
Fr]
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al - the | es¥VeeaelsHrat ons Rﬂ%ﬂﬁ?ﬁyns backwood fofte resistifg point,
' nj ect ed 15 the faster it hydrolyzes and .t he nore

%chem cal .“é?p?m tyr veI y speveads | nta2size 80 48.1 7.15

dity increases—eng—theretore—t—may—be ot tllu crll argrm e
orced or wat(hrome-lignin type 555 ?’15ect| vel ¢ ppl ied tg4 J( hi s
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pressure . . . - . \hen X is an al:koxy group |t
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6n 39 by the stances w th cortosive propertres but’ generaIIy ) o
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I S necessary,

therefore, to take steps to ac- under a suitable static

pressure. This is useful cel erate the hydrolysis.
—The hydrolysis nmay be as a handy equi pnent for effective perfornmance
effectively accelerated by mxing with the of emergency works at job

sites. » |}

silane a snal|l amount of organic acidy \ a

~suits. - 1t is also desirabl e to install an anti-back-
30 aBle .armu;nt of al cohol in vvh| ch so%msgl fl ow system’'such as descrgl.bed

'—r'n"r‘eTann j (A Q5
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