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UNITED STATES PATENT OFFICE 
2,585,192 

CONCRETE STRUCTURE AND GROUTING 
ASSEWBLY 

Arthur E. Troie, Berkeley, Calif. 
Original application Jaxary 26, 1942, Seria No. 

428,148, now Patent No. 2,401, dated No 
Weinber 2, 1946. Divided and this application 
July 29, 1946, Serial No. 68,043 

2 Claims. (CI. 72-0.5) 
1. 

his application is a division of my applica 
tion for Means and Method of Grouting, Serial 
No. 428,148, filed January 26, 1942, now Patent 
Number 2,411,011 of November 12, 1946. 
My iVention relates to means for grouting 

SpaceS developing between adjacent . Walls, of 
large coincrete Structures by their Shrinkage, and 
Ore particularly comprises an improvement 

upon the Subject matter of my patent for Method 
of Grouting, No. 1,628,933, of May 17, 1927. 

Large concrete structures, such as dams or 
the like, are according to present practice, con 
Structed in units. Alternate units each extend 
iing the complete thickness of the dam, are first 
poured, and when sufficiently solidified, inter 
mediate units are then poured. The units are 
formed. With side Walls of irregular Outline to 
bring about an interlocking of the units in the 
finished Structure. 
To accomplish the filling in of the Space de 

Weloping between any two adjacent units upon 
Shrinkage of the Same, a System of piping is 
built into the Structure between Such units 
during the construction of Such Structure, SUch 
piping being SO designed as to open into the 
inter-unit spacings and thereby enable liquid 
concrete, which is poured into the piping, to flow 
between these units and fill in the Spacing there 
between. Preferably at Various elevations, the 
vertical pipes between such units are intercon 
nected by horizontal pipes, to assure complete 
filling of the spacings between these units. 

In accordance with the teachings of my earlier 
patent above referred to, the pipes are formed 
of longitudinal half pipe sections, With longi 
tudinal, laterally extending flanges and inte 
grally formed anchoring rims. The tWO half 
pipe sections are loosely held together by means 
of loops of wire through the lateral fanges 
With the free ends thereof tWisted together and 
are so installed between adjacent dam unitS, 
With the anchoring fanges embedded in Such 
units. As a result of shrinkage, the half pipe 
Sections are pulled apart thereby opening the 
pipe seams to establish communication to the 
inter-unit spacings formed between units by Such 
Shrinkages. s 

My invention serves to improve upon the 
system of my earlier patent, not Only in the 
matter of facilitating the assembling of the grout 
pipes, but in many other respectS. 
Among the objects of the present invention 

are to provide a novel and improved grouting 
system; to provide a novel and improved pre 
formed unit assembly for installation in a grout 

2 
ing System; to provide a novel and improved 
grouting System unit aSSembly Which Will facili 
tate the installation of a grouting System and 
bring about an improved System installation. 

Additional objects of my invention Will be 
brought out in the following description of the 
Sane taken in conjunction. With the accompany 
ing drawingS Wherein 
Figure 1 is a fragmentary WieW, in perSpective, 

of a dan ShoWing a portion of a grouting System 
installation to Which my invention pertains. 

Figure 2 is a view, in section, along the line 
2-2 of Figure 1, with a pre-assembled Section 
of the Systein. ShoWin in disassembled relationship 
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to the System. 
Figures 3 and 4 are complementary half pipe 

Sections, fron Which the Wertical grout pipes are 
fabricated. 

Figures 5-A to 5-D, inclusive, are views in 
Section, illustrating the manner of assembling 
the half pipe Sections in the fabrication of the 
Wertical grout pipes, and the manner in Which 
they function. 

Figure 6 is a view depicting an expansible plug 
utilized in the installation of the grout Syster 
in a concrete Structure. 

Figures 7 and 8 are perspective WieWS of fix 
tures utilized in the building Of a grOut System. 

Figure 9 is a three-dimensional View depicting 
details in the assembly of Figure 2. 

Referring to the drawings for a complete and 
detailed description of the features of my in 
Vention, Figure 1 shows an outline of an in 
complete portion of a dam structure , looking 
at the irregular Side Wall of a unit. Such irregul 
lar Wall involves a number of Spaced bays 3 and 
columns 5 for interlocking With an adjacent unit, 
to be Subsequently poured. The portion of the 
grouting System illustrated therein comprises a 
plurality of vertical pipes extending up the 
bay Walls 9 and column walls . The column 
Wall pipes are interconnected at various levels 
by horizontal pipes 3; and communication fit 
tings 5 serve to joint the bay wall pipes to the 
horizontal pipes of the System, thereby effecting 
communication to all pointS in the grouting net 
Work between concrete units, from any One pipe. 
The vertical pipes are designed to provide coin 

munication with the Spacing between concrete 
units upon shrinkage of Such units, aid to this 
end, are formed of half pipe Sections if a...: 
9, preferably of semi-cylindrical contour. Each 
half pipe Section is formed with longitidinal, 
laterally extending fanges 2 which are beit 
back at an angle along an intermediate line 
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thereon to provide anchoring rims 23. At Spaced 
intervals along each of the flanges of one of 
the half pipe sections 9, the flange is provided 
with U-notches, leaving a laterally directed tab 
25 at each such interval in the plane of the 
flange. At corresponding points along the flanges 
of the other half pipe section 7, tabs 2 are 
Struck therefrom, directed toward the Senni 
cylindrical portion of the half Section. 
The assembling of the two half Sections takes 

... place as follows: Prior to the pouring of a Con 
crete unit, one of the half sections li is attached 
at the proper location, to the inside surface of 
one of the walls 29 of a form, and the concrete 
is then poured into this form and fills in around 
this half pipe section and its anchoring rims 23. 
To properly position and center the half pipe 

section in question, I have found it very con 
venient to provide a half round wood mold 3 
(Figure 5-A) on the inside Surface of the for in 
wail 29, of a size which will just about fill the 
half section, and nail the half pipe Section 
thereto. A specially designed affixiing releaias is 
provided for this purpose. It comprises a Siiail 
plate 33 having one edge curved to fit the curva 
ture of the half pipe section. The plate is 
punched to provide a pair of aligned offset Open 
ings 35 to receive a suitable nail 3. After the 
concrete has hardened sufficiently to retain itself 
and hold the half pipe section firmly anchored 
therein, the form is removed, and the exposed liaii 
points are Snipped off. The other haif Section 3 
of the pipe is then attached to that half Sectio: 

which has already been fixed to the Wail of 
the first unit. To accomplish this, the struck 
tabs 2i are bent outwardly (Figure 5-B) to 2, 
position inormal to the flange from which they 
are struck, and the remaining half Section of 
pipe is applied into position. With the bent-up 
tabs extending through the U-slots, following 
which, the protruding tabs are creased over 
against the tabs 25 (Figure 5-C). In this mainer 
the two sections of the vertical pipe are Securely 
held in close contact and in position for tile 
pouring of the adjacent unit. 
At this point, it is of importance to note that 

while the locking means just described perinits 
of positive holding of the two half Sections of 
the pipe together and in close contact, it, desir 
ably, does not offer a great deal of resistance to 
the separation of the half pipe Sections during 
shrinkage of the adjacent concrete units to which 
the half pipe sections are held, and this is So, by 
reason of the fact that the tabs 25 Will reaclity 
bend out of the plane of the flanges in whiti 
they lie, and accordingly reduce the 1resistance 
to separation of the half pipe Sections. Through 
such separation, communication with the Spacing 
between adjacent units of the concrete structure, 
is established throughout the complete length of 
the vertical pipe. In a sense, therefore, the inter 
locking tab structure may be said to weakly hold 
tine two half pipe Sections in positive engage 
intent, when assembled. 
As the dain structure rises in height and it 

becomes desirable to provide horizontal pipe coin 
nections ibetween these vertical pipes supported 
on the columns 5, insert at those points is 
the building up of the vertical pipes, a T, L. cr -- 
fitting, indicated by reference nunerals 33, a 
and 43 respectively, of Figure i, depending oil 
the location of the vertical pipe in any group, 
and join to these horizontal pipes, the remain 
ing vertical pipes, through the use of the Special 
communication fittings 5. 
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4. 
The fittings, whether of T, L or -- type, ex 

cept for their shape, are somewhat similar in 
construction and are formed of half pipe Sec 
tions 45, each provided with laterally extending 
flanges 47. Further description will be with ref 
erence to the - fixture of Figule 7. 
A permanent locking of the two half sections 

is effected by the manner in which the pipes 
are joined to the fixture. With respect to a 
vertical pipe 7, the end thereof is positioned into 
one end of the fixture, with its lateral flanges 
2 between the fixture flanges 47. The extent 
to which these vertical pipes may be inserted 
into the fitting openings may, if desired, be 
predetermined by rolling a groove into each 
vertical end of the fitting at a properly Spaced 
distance. Following the positioning of the Weir 
tical pipe in the manner indicated, the anchoring 
rims 23 may be snipped with a pair of Shears, 
and crimped over the flanges of the fitting to 
hold components of the fitting together. By 
then center punching the climped portions, the 
vertical pipe is conveniently restrained from 
sliding or shifting in the fitting. 
Where space exists, as at the corner 9 in the 
-type fitting 4f, a portion of the flalage of one 

half section may be criitaped to receive the ad 
jacent portion of the iiange of the other half Sec 
tion at the time of assembly. 
The horizontal pipes are attached in much 

the saine inainner as the vertical pipes, but in aS 
much as they differ structurally froin the Vertical 
pipes, they will be described before indicating in 
detail the manner of attaching the Saine to the 
fittingS. 
While the horizontal pipe structule might be 

the same throughout the grouting System, I have 
found it convenient and more economical in time 
and labor to pre-assemble certain portions of the 
horizontal piping into asserinbled units, and in 
stall them as such. A unit 5 of this character 
is illustrated in Figure 2 and includes a complete 
pipe portion 53 formed of two half Sections 55 and 
57, and of a length adapted to reach acroSS a bay, 
a communicating fixture i5 as illustrated in de 
tail in Figure 8, and half pipe extensions 59 at 
either end adapted to be locked to complementary 
half pipe sections 6 which have previously been 
anchored to the face of a column. The half pipe 
section 55 is formed with a lateral flange 63 
(Figure 8), while the other, 3, is formed With 
a lateral flange 65 which has been crimped to re 
ceive the other. These half pipe sections may be 
assembled by sliding One over the othel'. 
The horizonai half pipe Sections 6 to which 

the unit assemblies are attached, are formed with 
lateral flanges 67 (Figure 7) and an integral an 
choring rim 69 along each flange. Each anchor 
ingrin, however, is crimped and provided With an 
overhanging edge which is cut to form a plurality 
of deformable locking tails f . The extending 
half pipe sections 59 of the unit assembly 5 are 
applied to the aa choired half pipe sections 6 and 
locked thereto by turning the locking tabs 
down against the flangeS 65. 
The end of the pipe so formed is fixed between 

the halves of the fixture 43 and held therein by 
bending the adjacent, locking tabs over a 
fiange of the fixture, and then center punching 
the saile, if found desirable. 
The connunication fixture is illustrated in de 

tail in Figure 8 as conprising a verticai i 3 and 
a horizontal T 25, with the stern of the vertical 

telescoping the stem 9 of the horizontal T. 
Each T includes a pair of haif T sections 8 re 
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inforced with integral gussets 83, and fitted to 
gether by pre-Crimping the edge of the guSSets 
of one half T section to receive the gussets of the 
other half T section. By center punching the in 
terfitting edges of the gussets, the assembled half 
T Sections may be Secured together against dis 
placement. An external bead 85 rolled in the 
stem of the vertical T serves as a stop in as 
sembling the two t's to form the communication 
fixture 5. This fixture is embodied into the 
grouting System by fitting the cross bar portion 
of the Vertical to a vertical pipe in nuch the 
Same Inanner as the - fitting previously de 
Scribed, and fitting the crossbar of the horizontai 
T to the horizontal pipe 53, as one would a half 
pipe section 55. 
A feature of my invention, aside from the as 

sembling of the pipe components, resides in the 
method of maintaining such pipes clean and free 
of COncrete during the pouring of the concrete 
units. In the absence of any precaution, such 
concrete might have a tendency to seep between 
the flanges 2 and into the vertical pipes . I 
effectively preclude such possibility of infiltration 
of material, by inserting a plug in the form of a 
rather heavy piece of rubber tubing 87, closed 
and tapered at one end, into that section of a ver 
tical pipe against which the concrete is to be 
poured, and pump this tubing up to fill the in 
terior of the pipe as indicated in Figure 5-C. To 
do this, I mount a valve 89, such as a bicycle 
valve, in the open end of the plug, to which a 
pump may conveniently be attached for the pur 
pose. Following pouring and setting of the con 
Crete about the pipe, the plug may be deflated to 
facilitate withdrawal of the same. The valve 89 
or any suitable collar or handle may be relied on 
to prevent the plug from settling down into a 
pipe, when inserted therein. 

It will be apparent from the above, that I have 
provided an improved grouting system which full 
fills the objects of my invention as previously set 
forth. While I have described the same in de 
tail, the invention may be susceptible to changes 
and alterations, without departing from the prin 
ciples involved. I, accordingly, do not desire to 
be limited in my protection to the details dis 
closed, except as may be deemed necessary by the 
appended claim.S. 

I claim: 
1. In combination, a structure formed of con 
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Crete units having interlocking adjacent walls in 
cluding alternate bays and columns, and a unit 
aSSembly comprising a horizontal pipe extending 
acroSS One of Such bays at the outer extremity 
thereof, a longitudinal half pipe section extend 
ing from each end of said horizontal pipe along 
the face of the adjacent column and of a length 
substantially equal to half the width of said col 
umn, and a communication fitting extending into 
Said bay from an intermediate point of said hori 
ZOntal pipe and for a distance substantially equal 
to the depth of such bay. 

2. In combination, a structure formed of con 
Crete units having interlocking adjacent walls in 
cluding alternate bays and columns, and a unit 
assembly comprising a horizontal pipe with per 
manently closed seams and extending across one 
of such bays at the outer extremity thereof, a 
longitudinal half pipe section extending from 
each end of Said horizontal pipe along the face of 
the adjacent column and of a length substantial 
ly equal to half the Width of said column, and a 
communication fitting extending from the middle 
of Said horizontal pipe into said bay and for a 
distance substantially equal to the depth of such 
bay. 
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