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UNITED STATES PATENT OFFICE 
2,329,2233 

s substraTUMWATER conTRoL 
i. Lewis A. Schmidt, Jr.) Lookout Mountain, Tenn. 

Application June 23, 1942, serial No. 448,171 
... 4. Claims. (CI. 61—11), . 

(Granted under the act of March 3, 1883, as 
. . . amended April 30, 1928; 370 o. G. 757). 

"The invention herein described may be manu- rial from being removed by flowing underground 
factured and used by or for the Government for water, to prevent adjacent material in the sub 
"governmental purposes without the payment to stratum intermingling with the solidifiable ma 
me of any royalty thereon. ; : . . . . terial and prevent failure of the solidifiable mate 
This invention relates to a process of forming. 5 rial due to initial intermingling therewith by the 

monolithic or integrated structures, at least a constituents of the ground water as such mate 
portion of which rests in a pervious substratum. rialis being placed. Other objects of this inven 

*** This invention is directed particularly to hy- tion include the provisions of an economical 
draulic structures which have a foundation leak- method for forming monolithic or integrated 
age of such magnitude that any attempt at a nor- 10 structures in porous substratum without dewater 
mal grouting procedure is precluded. It further ring such substratum. . . . . . . . . . . . . . . . 
concerns hydraulic structures having a "head dif-. I have discovered a method for the control of 
ferential of such magnitude that the flow of water *water in aliquid pervious substratum by provid 
through the cavity in the substratum is of such ing a plurality of spaced parallel channels in said 
velocity that the grout is washed away as fast as 15 substraturn transversely positioned in respect to 

- it is placed. Also, the invention concerns a the normal direction of flow of water through said 
foundation condition where the size or extent of substratum; by forming a monolithic element 
the cavities is too great to permit successful in each of said channels; by providing a spaced 
grouting with tenacious material such as asphalt. channel on the upstream side, parallel to and 
This invention also contemplates the forma- i 20 º intersecting is substantially the entire length of 

tion of structural elements such as pilesin strata, each adjacent pair of said monolithic elements; 
whether or not such strata are porous, under and by forming a monolithic element in each of 
conditions such that it is not feasible to permit said second-mentioned channels contiguous to 
l:exclusive vibrations which usually accompany each pair of said first-mentioned monolithic ele 
SLLLLL LLLL LL LLLLLLLLS LLLLLLL LL LLLLLLLLS LLLLLSSASSS LLLLLSSS e SSSSSeeSeSS SS SSAe S SSS S SSSS 
der the conditions encountered in certain loca- ". In the accompanying drawings, which form a 
tions, there is objection to the use of cast-in-place ... part of the specification, and wherein reference 
pile based upon the probability of injury -to:the symbolsi refer to like parts wherever they occur, 

- green concrete from the back pressure set up by Fig.1 is a transverse, vertical sectional view - 
driving the forms for adjacent piles. . . . . . a through the spillway section of a dam structure 
The principal object of this invention is to pro- and the subjacent liquid pervious substratum 

vide a process for the formation- of a cutoff-wall taken on - and i’-f’’’ of Fig.2, showing one 
for a dam structure in order that its founda- embodiment of the present invention; , . . . 
tion may be preserved from harmful erosion, ...Fig. 2 is a sectional plan view through the liquid 
thereby protecting the dam structure itself. An-' is pervious substratum taken on 2-2 of Fig. 1, 
other object of this invention is to provide a showing the various stages in the operation of 
method for arresting the leakage of: water . . the method of effecting water control therein; 
through a dam foundation in order that such : Fig. 3 is a vertical, part-sectional view of the 

: water may be otherwise effectively utilized. Still arrangement shown in Fig. 2... . . . . . . . . . 
another object of this invention is to provide a 40. A dam structure rests upon a cavernous rock 
method for forming integrated structures in sub- foundation 3 and the difference in the elevation 
strata of unknown characteristics in a manner between the headwater 5 and the tailwater (not 
such that the character of the stratum and the shown). creates a leakage in the porous sub 
integrity of the structure may be progressively stratum of such magnitude...that conventional 
determined. A further object of this invention: 45 grouting methods are impossible due to the ve 
is to provide a method for the production of a locity of the water flowing therethrough and the 
monolithic structure in unstable substratum. A tendency to Wash'away any grout as fast as it is 
further object of this invention is to provide a placed. A template 7 with openings therein to 
method for forming a monolithic structure in correspond to the spaced relationship of channels 
substratum with a minimum of vibration-in order 509, ? , 3, 5, 7, 9, and 2 is secured in place 
that adjacent structures susceptible to -substan- beneath the headwater 5 on overburden23. Cas 
tial civibration may be unaffected by injury ling 25 is inserted into the template 7 at the posi 
through use of the usual procedures employed. Ition corresponding to channel. 9, and said chan 
An additional object of this invention is to pro-nel is then drilled to the desired depth. The 

i vide a method for forming monolithic or inte- 'ª 55 spaced parallel i channels. I, I, 3, 5, 7, 9 and 
grated structures in pervious Substratum in a 2...are successively drilled and a monolithic: 

- manner such as to prevent fluid penetration be-, element formed therein after the formation 
tween portions of solidifiable material used to of a monolithic element. in channel 9 as illus 
form the structure after Such Solidifiable mate- trated Stepwise in the resepctive channels i, 
rial is placed, to prevent the solidifiable mate-60 (3, and 5 as shown in Fig. 3. An assembly com 

  

    

  



? 
prising a tremie 27 screwed into a threaded cap 
29 set and spaced within a reinforced concrete 
filled nose section of transite pipe 3 ?, together 
With affixed successive Sections of transite pipe 
33d, 33b, and 33c, is lowered to the bottom of the 
drilled channel. Tremie 2 is unscrewed from 
cap 29 and raised gradually as concrete delivered 
thereto discharges into and fills pipe Section 3 
and superposed pipe sections 33a, 33b, and 33c. 
When the concrete has set, the casing 25 is moved 
to the next position in template 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 
tion of template 7 is moved to a position upstream 
such that channels drilled therethrough Willin 
tersect two adjacent previously forgned mono 
lithic elements. Channels 35, 37, and 39, and 
additional channels (not shown) on the upstrean 
side and intersecting channels 3-5, f-f 3, 
elements formed therein in the Sane hanner as 
provided for channels 9, . , 3, 5, 9, and 2. 
The diameter of each element gn the upstrean 
side is smaller than the diameter of the chara 
nel in which it is placed, in orderthat com 
pressive forces exerted on each of the upstream 
monolithic elements will force it securely in po 
sition against the respective downstream mono 
lithic elements which are intersected by the chara 
nel in which the upstreana element is placed. 
The present invention provides a method for 

the control of water in a liquid pervious sub 
stratum by forming monolithic elements in elaan 
nels which intersect the upstream side of ele 
ments previously formed in the porous sub 
stratum to form an integrated structure which is 
fluid impervious as has been set forth above in 
considerable detail. It is generally preferable 
that not only the original shape of the down 
stream.row of individually spaced elemeats but 
the upstream row of individual elements be cy 
lindrical in form. This is primarily a naatter of 
convenience as a result of drilling through the 
porous substratum. lowever, the invention in 
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The application of the present invention has 

been found to be effective in sealing off the water 
in a porous. Substraturn beneath a dam which 
hitherto had caused a serious diversion of stream 
flow Which could not be interrupted by the use 
pf 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 without departing from its spirit 
Or Scope. ... " 

I claim: 
1. A method 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 positioned in re 
spect to the normal direction of flow of water 

20 

25 

30 
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through said substratum, (b) forming a mono 
lithic element of concrete in each of said chan 
nels, (c) drilling a spaced channel on the up 
strean side, parallel to and intersecting the en 
tire length of each pair of Said monolithic elle 
ments, and (d) forming a monolithic element of 
concrete in each of said second-mentioned chan 
nels contiguous to each pair of said intersected 
first-mentioned monolithic elements. 

2. A method for the control of water in a water 
pervious substratura, which comprises (a) drill 
ing a plurality of spaced parallel channels in 
said substraturn transversely positioned in re 
Spect t9 the normaal direction of flow of water 
through said substratum, (b) forming a mono 
lithic element of concrete in each of said chan 
nels, (c) drilling a spaced channel, with circular 
cF9ss-section, on the upstream side, parallel to 
and intersecting the entire length of each pair 
of Said monolithic elements, and (d) forming a 
monolithic element of concrete in each of said 

40. 
lithic. ekeanents. . . . 

second-mentioned channels contiguous to each 
pair ef, said intersected first-mentioned meno 

s.A method for the control of water in a water 
pervious. Substratuna, which comprises (a) drill 

... ing a plurality of spaced parallel channels, with 
45 

itsbroadest aspect contemplates that the individ 
ual elements may have any suitable vertical croSS 
section so long as each element in the upstream 
row intersects two adjacent elegalents, in the 
doWnStream IOW. . . 

As the channels are produced, it is generally 
desirable to insert a formathereia whigh ecolaes 
:a part of the finaliadividual monolithic element. 
Transite pipe has been particularly effective for 
this purpose. In order that the monolithic ele 
ment be properly formed, a nose Section of the 
pipe is prepared with a centrally Spaced inverted 

... threaded cap affixed in one endia. Set, reinforced 
concrete. The cap of this nose section is Screwed 
onto the tremie or visa. Versa, the nose Section: 
started into the channel, additional plaira Sec 
tions of transite pige affixed thereto until the 
nose, section reaches the bottom of the chalafael 
where an examination of the channel inato which 
the transite pipe is to be lowered indicates the 
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presence of a cavity or cavities of Sogne Chagni 
tude. The transite pipe section Q Sectioxas, which 

- are to be placed in position adia geat, thereto are 
reinforced internally, in order that the form will 
not only retain its shape, but the nonglithic ele 
ment of which it becomes a part, will be suft 
ciently strong to withstand the force proiected 
against it..." 

tion of flow of Water through said st 

circular cross-section, in said substratum trans 
Versely positioned in respect to the normal direc 
tion of flow of water through said substratum, 
(b) formaling a sneaglithic elehaent of concrete in 
each of Said channels, (c) drilliaga, spaced chan 
nel, with eireular eross-section, Qn tbe upstream 
sige, Parallelte andberseeting the entire length 
of each pair of said monolithic elements, and 
(d) foraiaga, monolithic elenaeat gf cornerete in 
?ach Qf s?id:sec9?ad-Hmentioned channels contigu 
ogs to each pairs of said intersected: first-naen 
tioned agnolithic elements. . . . . . . 

4. A method for the control of water in a water 
pervious substratun, which eoEmprises: (a) drill 
ing a plurality of spaced parallel chanaels, with 
eigellar cross-section, in said, substratuna trans 
vessely positioned in respect to the normal direc 

tratum, 
(b) forming a baonolithic. element of conerete in 
each Q? said chajanelS, {c} drillia?g 3 SB?ced chaya 
ael, with_circularº geross-sectipa, oa, the upstream 
side, parallel to and intersecting the entireleagth 
of each pair of said anonolitaic. elegaerats, and 
(d) forming a nonolithic element, ef, concrete 
with circular egoss-section and a sligatlysaaller 
diameter than the dialaeter ef said, Segend-enera 
tioned chaafhaels coatiguous, to each, geir of said 
intersected first-maentioned monolithic, eleaaents. 
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