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This invention relates to the construction of 
"in Situ' concrete piles and has for its object to 
provide an improved process and apparatus for 
the construction of such piles and an improved 
pile. 
According to this invention precast unitsareem 

ployed being adapted to be built up “in situ' to form 
the pile, the process consisting in boring and lin 
ing the bore with metal casing in any well known 
manner, inserting one or more precast hollow con 
Crete units to form a hollow column within the 
metal casing, Supplying grout under pressure to 
the hollow core and withdrawing the metal casing 
either before or as the grout fills the core. 
The metal casing may be sectional and the hol 

loW COncrete units may be reinforced, a Small 
clearance being left between the unit and the 
Casing. PaSSages may be formed or provided 
Communicating between the hollow core and the 
Outer Surface of the column. The grout may be 
Supplied to the hollow core through a tube in 
troduced down the core leading to the bottom. 
The metal casing may be progressively withdrawn 
as the grout fills the core or may be withdrawn in 
Stages. 
The invention further consists in the process of 

applying a load to the precast pile composed of 
a single unit or Several units whilst freely posi 
tioned within the casing and before the introduc 
tion of the grout, by which means the foundation 
stratum beneath the toe unit is consolidated, the 
toe unit bedded in, and the bearing capacity of 
the foundation stratum can be tested. 
The invention further consists in the method of 

utilizing the natural resistance of the Sectional 
metal casing to withdrawal for applying the test 
load to the column. After the above processes 
have been carried out and after the introduction 
of the grout but before it is set, the column may 

40 be subjected to the application of a load So as to 
ensure continuity of the column and absence of 
Voids. 
One or more metal rods may be introduced into 

longitudinal passages formed in the precast Con 
45 crete units either before or after the introduction 

of the grout. The said metal rods may be intro 
duced for the whole or part of the length of the 
pile for the purpose of bonding the units together, 
and the rod may extend above the pile to bond 

50 the pile with the cap or other SuperStructure. 
A precast concrete unit for use in the processes 

above described has joggled or dovetailed ends 
adapted to interlock with the adjacent unit when 
in position and is provided with one or more lon 

55 gitudinal passages and one or more transverse 
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passages leading from the longitudinal passages 
to the Outer Surfaces of the unit through which the 
grout may be introduced. The precast concrete 
units are preferably reinforced individually by 
metal reinforcements in any well known manner. 60 
A different form of toe unit may be employed if 
desired and this may beformed of solid concrete 
precast and reinforced, the upper end being dove 
tailed or joggled to co-act with the next precast 
unit. While the lower end is suitably shaped to 65 
provide a good weight contact with the stratum 
in Which it is founded. 

It Will be understood that when the pile is com 
pleted the precast units are sheathed in grout 
COIncrete and in order to ensure a more perfect 70 
keying between the sheath and the units the edges 
of the units may be rounded or chamfered to pro 
Wide a key for the grout at the junction of the 
unitS. 
One form of precast unit made in accordance 75 

with this invention consists of a hollow or cy 
lindrical. reinforced concrete body having a rib 
Or projection. On the upper Surface and a recess 
On the lower Surface. The rib or projection and 
the recess may be slightly tapered, the recess 80 
at the bottom of one unit being adapted to engage 
and be located on the rib or projection at the top 
of the lower unit. The recess is deeper than the 
rib or projection and thus provides a reservoir 
for grOut. and accommodation for attaching the 85 
lowering device. A Series of transverse passages 
communicate between the Outer Surface of the 
unit and the reservoir through which the grout 
introduced down the bore of the unit will find its 
way into the drill bore and form a concrete sheath 90 
Surrounding the unit. 

Referring to the drawing filed hereWith which 
illustrates the construction of one form of “in 
situ' concrete pile made in accordance with one 
process according to this invention 

Figure. is a Sectional elevation. Showing one 
form of pile being made in the boring. 

Figure 2 is an elevation of the upper part of 
Figure.1 taken at right angles thereto. 

Figure 3 is a part sectional elevation through 100 
the same boring at a different stage of construc 
tion. 

Figure 4 shows a Section through the same bor 
ing with the pile completed. 

. The following is a description of the construc- 105 
tion of one form of "in situ' concrete pile made 
in accordance with one process according to this 
invention. 

Boring.-Aboring 2 is made to the required 
bearing stratum 3 by the usual methods and tools lll) 

9. 
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employed in well boring. The hollow steel cas 
ing 4 is sunk to the full depth. The diameter of 
the hole bored is governed by the greatest ex 
ternal diameter of the pilot or leading Section of 
the casing. Samples of the strata are obtained 
from the core extracted and preserved for exam 
ination. When bearing stratum 3 is reached the 
formation of the pile is commenced. 

Forming the pile. With the steel casing 4. Sunk 
to the full depth of the bore the proceSS of forming 
the built up body of the pile is commenced by 
introducing through the hollow casing 4 a Solid 
precast toe unit 5 to engage with the bearing 
stratum 3. This done, the building up of the 
shaft of the pile is done by lowering a Succession 
of hollow precast units 6 adapted to form the 
column of the pile. The form of precast concrete 
units 6 illustrated each consists of a hollow cy 
lindrical concrete body portion having a central 
bore 6a, extending from top to bottom, a Spigot 
7 on the upper surface and a Socket 8 on the lower 
surface. The sides of the projection 7 and recess 
8 are slightly tapered, the receSS at the bottom 
of one unit engaging the projection on the unit 
below. The depth of the recess 8 is greater than 
the height of the projection 7 So that a reservoir 
9 is formed for grout. The receSS may also be 
used for engaging the lowering means which of 
course has to come away after the unit is in po 
sition. Transverse passages 10 formed in the 
body portion communicate between the reservoir 
9 and the outer cylindrical surface of the unit 
through which grout introduced down the bore 
6a of the unit will find its Way into the casing 
4 and also into the bore 2 as the casing 4 is with 
drawn. The body portion is reinforced by metal 
rods 11 in the usual manner. The top and bot 
tom edges are chamfered at 6b to form a keying 
groove for cement at the junction of the units and 
the outer surface is preferably cast rough Or 
grooved. The external diameter of the concrete 
units 6 is slightly less than the internal diameter 
of the casing 4. Thus there is built up a concrete 
column of any desired length forming the body 
of the pile. The lowering of the precast units 
may be done by means of any convenient appara 
tus or by a specially designed lowering apparatus. 
The next operation is to apply to the top of the 

built up concrete column a load which is obviously 
transmitted without any appreciable loSS to the 
toe unit of the pile, thereby consolidating the 
foundation stratum and bedding in the toe unit. 
This is preferably done as illustrated by means 
of an hydraulic jack 12 acting on a croSS head 
consisting of two H Section joistS 13 Secured be 
tween two plates 13a, the upper plate bearing 
against a loose washer plate 13t, Supported by rods 
14 from a collar or gland i5 clamped onto the 
top section of the casing 4, the lower plate 13a. 
having circular socket 13c secured thereto for po 
sitioning the jack 12. The plates 13a extend the 
full length of the H section joists and are slotted 
at the ends to admit the rods 14. The Withdrawal 
resistance offered by the steel casing 4 is thus 
utilized to impose on the column of units a posi 
tive load which in practice may vary from ap 
proximately 30 to 60 tons according to the length 
of the casing and the nature of the Sub-Strata, en 
countered. The jack is provided With a gauge 16. 
If the reading is maintained, then it indicates 
that the pile has not settled and that the founda 
tion stratum is capable of bearing the load ap 
plied plus the weight of the pile. Thus a total 
load equal to the resistance of the casing to 
extraction plus the Weight of the built up Con 

crete column may be imposed on the foundation 
stratum at the toe unit 5 of the pile and measured 
on a gauge attached to the jack. A Special helmet 
17 is preferably employed between the base of 
the jack 12 and the top of the uppermost precast 
concrete unit 6. 

Pressure is maintained on the hydraulic jack 
until the required load is imposed on the precast 
concrete column, or until the Steel casing Con 
mences to lift; then the extraction of the casing 
is continued as hereafter described by power ex 
erted from the boring tackle (not illustrated), the 
jack being removed for the time being. 
The next operation is to apply a process of 

cementing to the built up concrete column which 
for the time being is partly Supported by the steel 
casing 4 and this is done as follows:- 
A sectional pipe 18 (see Figure 3) is lowered 

through the central bore 6d of the column of pre 
cast concrete units until its bottom end just 
reaches the grout reservoir 9 in mediately above 
the toe unit 5 and through this pipe cement 
grout is introduced under any desired pressure. 
The grout is forced through the transverse pas 
sages 10 into the space between the column of the 
built up pile and the adjacent Sub-Strata. Du'- 
ing the process of cementation the casing 4 and 
the Sectional pipe 18 are both progressively and 
methodically lifted or extracted until the Whole 
of the body of the pile has been Surrounded and 
filled With grOut. 
Thus the bore 6a of the pile and all voids are 

filled and a valuable sheath of grout is formed 
around the pile for its full length engaging and 
combining with the adjacent strata. 
The top and botton edges of the precast unitS 

being chamfered at 6th form a V shaped key at 
their junction providing an effective key for the 
grout When Set. 
Where the bearing or upper stratum is of 

a permeable nature Such as ballast or sand the 
grout under pressure will engage with the strata, 
and form large collars or thickenings on the pile. 
In Figure 4 is shown a permeable stratum 19 
Which has resulted in a thickening 20 being 
formed on the finished pile. 

Before the steel casing 4 is entirely extracted 
the hydraulic jack is preferably again applied to 
ensure that the precast units are all rammed 
tightly together. 
The process of cementation now completed, a 

steel rod 21 acting as a splice or developing bar 
is inserted down the bore 6a in the soft grout to 
any required depth, part of the rod 21 being left 
projecting from the top of the column. 
After the lapse of Sufficient time the grout will 

have set and be incorporated in the finished pile. 
Thus it Will develop high skin friction with the 
Strata and also be Securely keyed to the precast 
shaft. 
The finished pile constructed as above described 

and ready to take its superimposed working load 
possesses the unique features in the first case of 
having been Subjected to an adequate and meas 
lured test load; Such a test is obviously more in 
formative and reliable than the old method of 
judging the bearing capacity by measuring the 
shoe resistance to penetration of a driven pile 
hammered to a Set, and, in the second case the 
load carrying capacity of the pile is substan 
tially further increased since the test load has 
been applied before the skin friction is developed 
between the Surface of the grout skin and the 
strata. 
Some of the novel features and outstanding ad 
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vantages obtained by this invention are as foll 
loWS:- 

(d) The need for testing completed piles is 
definitely unnecessary, expensive test loads and 
Other heavy expenses in this connection being 
eliminated. 

(b) Supervision of the piling by engineers, 
architectS or other interested parties is reduced 
to a minimum since all the operations are posi 
tive and convincing; Saving of expense in this 
COrnection. 

(c) Piling in waterlogged ground is no detri 
ment to this System; in fact, the presence of Water 
is a help in the process, providing freer action of 
the cementation. 

(d) The piles are Subjected to a Substantial 
test load during the process, indicating the load 
bearing capacity of the sub-strata, and, in addi 
tion, the developed skin friction enhances the 
load bearing capacity of the completed piles to a 
very high degree. 

(e) The intrinsic strength of the piles is ob 
tained as desired without the use of heavy and 
costly continuous steel reinforcement. 

(f) Piles can be formed with a minimum head 
room of approximately 6 feet inside or around 
buildingS With no danger, Vibration, noise or other 
disturbances to adjacent or adjoining premises. 

(g) If necessary, the process of forming the 
3 piles can be Stopped at any stage and recon 
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nenced later at Will Without detriment to the 
pile when completed. 

(ii) Piles can be formed raking or vertical as 
desired. 

(i) The length of the piles required can be 
predetermined almOSt exactly On inspection of 
the Samples of Sub-strata revealed by boring. 

(d) There is a minimum of space required for 
carrying out the process and the elimination of 
operation dangerous to Workmen. 

(k) Cementing under preSSure of pile shaft en 
Sures absence of Voids and close contact with Sub 
Strata. 
What I claim and desire to secure by Letters 

• Patent is:- 

3 
1. The process of forming “in situ' reinforced 

concrete piles consisting in boring and lining the 
bore With metal casing forming a hollow column 
Within the metal casing, supplying grout under 
pressure to the hollow column and withdrawing 
the metal casing. 

2. The process of forming “in situ' reinforced 
concrete piles consisting in boring and lining the 
bore with Sectional metal casing, forming a hol 
low concrete column. Within Said casing having a 
Small clearance and passages communicating be 
tween the inner and outer surfaces of the column, 
Supplying grout under pressure to the hollow 
column through a tube leading to the botton of 
the column and progressively withdrawing the 
metal casing and tube as the grout fills the col 
umn and is expressed through the Said paSSages 
to fill the voids Surrounding the column. 

3. The process of forming “in situ' reinforced 
concrete piles consisting in boring and lining the 
bore with metal casing, forming a hollow column 
within the metal casing, applying a load to the 
hollow column Whilst freely positioned in the 
casing, Supplying grOut under pressure to the 
hollow column and Withdrawing the metal casing. 

4. The process of forming “in situ' reinforced 
concrete piles consisting in boring and lining the 
bore with metal casing, forming a hollow column 
within the metal casing, applying a load to the 
column whilst freely positioned in the casing, 
supplying grout under pressure to the hollow col 
umn, withdrawing the metal casing, and applying 
a load to the column after the introduction of the 
grout, but before it has set to ensure continuity 
Of the Coluinn and absence of voids. 

5. A concrete pile comprising a plurality of 
hollow precast concrete units assembled end to 
end and totally ensheathed and filled with grout. 

6. A concrete pile comprising a plurality of 
hollow precast concrete units assembled end to 
end and filled with grout, the whole being totally 
ensheathed with grout to which is bonded a layer 
of aggregate from the Surrounding strata, into 
which the grout has permeated under pressure. 

ANDREW HOOD. 
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