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T SUBSTRATUM WATER, CONTROL R T
S B Lewst Schmldt Jr., Lookout Mountam, Tenn o o

Appllcatron June 23, 1942 Senal No 448 171 -
(Cl 61—-11) -

' (Granted under the ach. of Maroh 3 1883 as
amended Apnl 30, 19?8 370 0 G. 757) -

- rial from bemg removed by ﬂcwmg underground

4 Claims.

The inventlon herem descrlbed ‘may-be marii-
factured ‘and used by or for the’ ‘Government for -
- governmental ‘Purposes: Wlthout the payment to

“me “of any royalty thereon B
“This invention relates to a: process of formmﬂr 5
~monolithic: or integrated structures at ‘leasta
~portiorn: ‘of -‘which rests in- g pérvious substratum
This 1nvent10n is" directed partmularly to-hy-
-draulic'structures which’ have a foutidation leak-
. age-of such: magmtude that any: attempt at-a-nor-: 10
mal grouting procedure isprecluded. - I further
concerns hydraulic structures having a head -dif-.
ferent1a1 of such magnitude that the flow of water
through the ‘cavity in the substratum is of siuich
: Veloc1ty that the grout is ‘washed away as fast asijys
-it-is -placed. - Also, the ' invention concerns ‘a
-foundation:coridition where ‘the size.or extent; of
‘the cavities' is" too . great to perm1t successful
grouting with tenacious material such as’ asphalt.
This-invention -also- contemplates the. forma- 20
. tion of ‘structural elements such as plles in strata,
“whethet - or' not - such- strata are - porous;- under
conditions such that it is not feasible- to- perm1t
Laxelusive” vibrations - which usually accompany
‘the driving-of:conventional -forms of piles. - Un-¢ -25
der the conditions encountered in“certain’ loca-
" tions,there is objection to the use of cast-in-place -
pile based upon the- probablhty of ‘injury-to-the
-‘green concrete from the back pressure set up by
- driving the forms for adjacent piles. B
-~ The principal object: of this mventlon is to pro-
vide a process for the’ formatlon ‘of ‘a cutoff=wall
‘or 8 -dam structure’ in order' that dits: founda-~
‘tion- may be preserved from -harmful -érosion,
“theteby protecting the dam structure itself. An- 35
. other -object- of-this" mventlon i§ ‘to provide a
method:: for  arresting’ the leakage ~of - 'water
- ‘through-a’ ‘dam foundation -in" order that: such
- water may ‘be otherwise effectively utlhzed - Stilt
- another object of this invention is‘to- prov1de av40 -
method for forming 1ntegrated structures in sub-
“gtrata of unknown: charactenstrcs m 4. manner -
- such that the character of the stratum and the
~integrity of the structure-may be progressively
~determined. -A further object of this invention+ 45-
-isto provide a method for ‘the production-of a -
. monolithic structure in unstable substratum A
- further- ‘object’ of this- invention is 1o ‘provide- a:-
- method“for formmg a-monolithic ‘structure- in
- gubstratum with a minimum ‘of vibration-in ordér 50~
that’ adJacent structures suscept1b1e to-sitbstan-
tial v1brat10n may - bé unaffected: ‘by -+ injury
through ‘use of “the usual procedures employed.
A addmonal object. of this invention is. to pro-'
~vide a method-for formmg monolithie ‘or 1nte- 55
Cgrated” structures in ‘pervious substratuminia’
“manner such as 10 ‘prevent fluid peénetration’ Pe- -
tween' portions of- solidifiable material used to |
form the structure after such solidifiable mate-~"
rial is placed, to prevent the “solidifiable mate- .60

- beneath the headwater ‘5 on overburden 23..
-'ing 25 1§ inserted into-the template 1 at.the posi-
- tion corresponding:to channel. 9, and.said chan-
nel’is “then drilled to: the des1red idepth.. .The

-2
_element ‘formed ‘theéréin’ after the. formation

water, to prevent adjacent material-in: the sub-

~stratum mtermmglmg with'the: sohdlﬁable ma-
“terial and prevent failure of thésolidifiable mate-
. rial due to initial intermingling’ therethh by the

constituents-of the ground water as such mate-

‘rialis being placed.” Other obJects of ‘thisinven-.
tion inelude “ the provisions of ‘an- ‘econoiical - -

method for- forming ~monolithic .or: integrated
" structures in porous-: substratum w1thout dewater—

"1ng such: substratum :

“T-have ‘discovered a method for the control of

- Water in a-liquid pervious stibstratum by provid-
-ing'a’plurality of spaced parallel. channels'in said

-substratum transversely posmoned -in respect: to
the normal direéctioniof ﬂo of watér through said

“substratum by forming & monohthlc element

in edech-of said’channels; by providing a spaced

~channel:on ‘the' upstream side, parallel to and

- intersecting : substantlally the entire length of

~each-adjdcent parr :of said:monolithic. elements

and by forming a monolithic elemeént in each of

- said: second-mentmned ‘channels contiguous to
“each palr of- sald ﬁrst-mentloned monollthlc ele-"

~mients.
‘In the accompanymg drawmgs, whlch form a

- part-of-the: specn‘icatlon, and wherein reference
. symbolsirefer to-like parts.wherever they.occur,

JFig.i1-is a transverse, vertical sectional view -

sos—through the splllway section-of @ da,m structure
- and- the subjacent. liquid-‘pervious: " substratum
taken oni1—1{- and 1/—I’ of Fig. 2, showmﬂr one
: embod1ment of the present invention; - o

~TFig. 2 isa sectional ‘plan view through: the liquid
pervious substratum taken on-2—2 of Fig. 1,
showing the-various stdges: in"the operation of -

the method-of effecting water. control therein;

~.Pig. 3uis-avertical, . part-sectlonal v1ew of the

' arrangement shown: in Fig. 2.

A dam strueture 1 rests upon a cavernous rock '

. foundatlon 3 and the difference’ in:theelevation
“between.-the headwater:5 and the tailwater (ot

. shown): creates a -leakage -in. the ‘porous :sub- ;
_stratum of ‘such ‘magnitude;:that -conventional

grouting ‘methods ‘are impossible’due to- the: ve- -
loclty of the water ﬂowmg therethrough and the .
tendency:to wash’awdy any grout as fast as it is

. placed. “A template T with-openings therein’to
g cmrespond to tne spaced relationship of channels

213 19, and 2§ is secured in. place

-Cas-

15,11, 19 and
-are ‘successively: drllled and ‘s Tnonolithic:

‘spaced ‘parallél -channels. "1, :

of a monolithic element. in channel' § as¥illus-
trated stepwise in the resepctive channels i,
13;and 15 as shown in Fig. 3. An assembly com-~




prising a tremle 21 screwed into a threaded cap
29 set and spaced within a reinforced concrete

filled npse section of transite pipe 84, together

with affixed successive sections of transite pipe
33a, 33b, and 33c, is lowered-to the bottom of the
drilled channel, Tremie 27 is unscrewed from
cap 29 and raised gradually as concrete delivered
thereto discharges into and fills pipe section 31
and superposed pipe sections 33q, 338, ‘and 3ic.
‘When the concrete has set, the casing 25 is moved
to the next position in template T and the process
repeated until a monolithic element has been
formed in each of the parallel spaced channels
on the downstream side. Thereafter, the posi-

tlon of template 1is moved toa posn:ion upstream
tersect two ad.]a.cent prevxously f_o;'med ihdhb-
lithic. elements. . Channels 3§, 37, and 39, gnd
additional channels (not shown). on the upsiream
side and intersecting channels f3-—I5, 11—1i3,
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The application of the present invention has
been found to be effective in sealing off the water
in. a porous substratuin beneath a dam which

- hitherto had caused a serious diversion of stream

flow which could not be interrupted by the use
of any method then available without the diver-
sion of water from the zone of operation.

It will be seen, therefore, that this invention
actually may be carried out by the modification
of certain details w1thout departing from its spirit
or scope.

I claim:

1. Amethod for the control of water in a water
pervious substratum, which comprises (a) ex-
cavating- a plurality of spaced parallel channels
in said substratum transversely pogitioned in re-

. spect to the mormal direction of flow of water

and §—I1 are sueeessively drilled and monolithic

elements formed therein m the same manner as
provided for channels 8, I, 13, 15, |9, and 2/.
The diameter of each element on the upstream
side-is smaller than the diameter of the ehan-

nel in which it is placed, in order that com-

pressive forces exerted on each of the upstream
monolithic elements will force it segurely in po-
sition against the respective dawnstream mono-
lithic elements which are intersected by the chan-
nel in which the upstream element is placed.

- The present invention nrovides s methed for
the control. of water in a liquid pervious sub-
stratum by forming monalithic elements in ehan-
nels which intersect the upstream side of ele-
ments. previously formed .in -the porous  sub-
stratum to form an integrated struoture which is
fluid impervious as has been set forth above in
considerable ‘detail. Xt is generally preferable
that not only the original shape of the down-
stream. row of individually spaced elements but
the upsiream row of individual elements be cy-

.lindrieal in form. * This is primarily a matter of -

convenienee as: a. result. of drilling through the
porous. substratum. However, the invention. in
its broadest aspect contemplates that; the individ-

25

ual elements may have any suitable vertical cross- -

section so long as each element in the upstream
row intersects two adiacent elements in the
downstream row.
As. the channels are produced, 1t; is geperally '
desirable to insert a form therein which hecomes
a.part of the final individual monelithic element.
Transite pipe has heen particularly. effeetive for
this. purpose.
ment be properly formed, a nese seetion-of the
pipe is prepared with a centrally spaced; inverted
-threaded cap affixed in-one end in set reinforced
concrete. The cap of this nose section is serewed

onto the tremie or.visa versa, the: nose section.

started into the. channel, additional plaim see-
tions. of transite . pipe affixed therefo until the
nose. section reaches the bettom of the ehannel
where an examination. of the channel into which

In order that the menolithic ele-

- 50

80

- the transite pipe is to be lowered indipates thei 65
presence of a cavity or cavities of some magni-

tude. - The transite pipe section or sections which
- are.to be placed in, pesition adiacent thereto are
reinforced internally: in order that the form will

not only refain its shape, but. the monolithic ele-.

ment-of “which it becomes-a part. will he: suffi-
ciently- strong to withstand the force prejected
against it.

70

through said substratum, (b). forming a mono-
lithic element of concrete jn each -of said chan-
nels, (c) -drilling a spa.ced channel on the up-
stream side, parallel to and mt.ersectmg the en-
tire length of each pair of said monolithic ele-
ments, and (@) forming a monolithic element of
concrete in each of said second-mentioned chan-
nels conmguous to each pair of said intersected
first-mentioned monolithic elements. :

2. A method for the control of water in a water
parvmus substratum, which comprises (a) drill-
ing a plurality of spaced parallel channels in
said. substratum transversely positioned. in re-
speet tg the normal direction .of flow of water

_throueh said substratum, (b) forming s meno-

lithic element of qoncrete in .each of said chan-
nels, (¢) dnlhng a spaced channel, with-cireular
cross-section, on the upstream -side, parallel to
and 1ntersect1ng the entire length of each pair
of said monolithic elements and (d) forming a
monelithie element of concrete in each:eof said
second-mentioned channels contlguous %o each

-pair of said intersected ﬁrst-mentmned meno-

lithic- elements:; .
8. A method for the contrql of water in a water

‘pervious: substratum, whieh eqmprises (@) drill-
. ing a plurality of spaced parallel channels, with

circular crossssect;w;}, in said substratum trans-
versely pesitioned in respect to the normal direc-
tion of flow eof water through sald substratum,

. £b) forming a menglithic element of cencrete in
. eaeh of said channels, (¢) drilling a spaced chan-

nel, with eireular cross-section, qn the upstream
side, parallel to and intersecting the entire length
of each psir of said .monolithic elements, and

~¢¢) forming s monolithic element gf conerete in

each of said second-mentioned. channels contigu-
ous to eaeh.pair-of said: mtersected first-men-
tioned monelithic elements. .

4. A method for the control of water in a water
pervious substratum, whieh eomprises: (@) drill-
ing a plurality of spaced parallel channels, with
eizeular cross-section, in said substratum trans-
versely: positioned in respect to the nqnml direc-

‘tiom of flow of water thzough said substratum,

(1) forming s meonolithic. element of .conerete in
each of said channels, ¢(c) drilling a spaced chan-
nel, with: cireylar cross-section, on. the upstream
side, parallel to and intersecting the: entire: length

of each pair of said monelithic. elements, and

Ad)- forming a monolithie element, of - conerete
- with: eireylar eross-section and, a slightly smaller

diameter than the diameter of said, secand-men-
tipned channels contiguous. to each. pair of said

..mtersected first-mentioned monelithig. elements.

IEWIS A, SCI-EHDT Jg.,



