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PILE consTRUCTION 
Ben C. Gerwick, Berkeley, Calif., assignor to Ben 

C. Gerwick, Inc., San Francisco, Calif., a cor 
poration of California, 
Application July 26, 1948, Serial No. 40,675 

(C. 61-54) Claim. 
1. 

This invention relates generally to the con 
struction of piles such as are used in the build 
ing of docks or wharfs, bulkheads, trestles, foun 
dation structures and the like. 
In the past wood-concrete piles have been suc 

cessfully constructed consisting of a conventional 
wood pile jacketed with reinforced concrete. The 
concrete is generally applied by what is Common 
ly known as the Gunite method, in which a rela 
tively dry mix of Portland cement and coarse 
sand is conveyed pneumatically through a flexi 
ble conduit and discharged through a manually 
directed nozzle. 

Cold rolled structural steel Sections have been 
employed in place of wooden piles, but their use 
has been limited because of corrosion, erosion 

... and electrolysis. Bitumastic coatings have been 
used to protect the steel, but have not been en 
tirely satisfactory, because the bitumastic can 
be readily scraped, scoured, or knocked off dur 
ing handling and driving. 

It has been thought impossible to apply a prac 
tical concrete jacket about structural steel mem 
bers, due to the difficulties involved in secur 
ing a proper bond between the steel and the con 
crete, and in preventing breakage or cracking 
of the jacket during driving. 

It is a general object of the present invention 
to provide a concrete-steel pile construction 
which is capable of being driven in a wide variety 
of formations and conditions, without causing 
any cracking, breakage or spalling off of the Con 
crete jacket. 
Another object of the invention is to provide 

a concrete-steel pile which is relatively resistant 
to erosion and electrolytic or other forms of 
corrosion. 

Additional objects of the invention Will appeal 
from the following description in which the pre 
ferred embodiment has been set forth in detail in 
conjunction with the accompanying drawing. 

Referring to the drawing: 
Figure 1 is a side elevational view illustrating 

a concrete pile construction incorporating the 
present invention. 

Figure 2 is a detail in side elevation showing a 
structural steel member being prepared to receive 
a concrete jacket, and having shear lugs applied 
to the same. 

Figure 3 is a view like Figure 2 looking towards 
the right-hand side of the latter. 

Figure 4 is a fragmentary detail illustrating a 
structural steel member with reinforcing net 
ting applied about the same and ready for the 
concrete jacketing operation. 
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Figure 5 is a cross-sectional view taken along 

the line 5-5 of Figure 4. 
Figure 6 is a fragmentary cross-sectional de 

tail showing a pile after the concrete jacketing 
has been applied. 
My concrete pile is constructed from a stand 

ard structural steel shape, Such as an H beam, 
to which elements are applied as by Welding, to 
take shear stresses between the jacket and the 
steel member. Spacing members are also secured 
to the steel member, as by welding, and then Suit 
able wire reinforcing mesh is applied. As final 
ly applied in preparation for the concreting op 
eration, the netting is spaced a substantial dis 
tance from the surfaces of the structural mem 
ber, so that when the concrete is finally applied 
the reinforcing occupies a medial position in the 
concrete Wall. A suitable concrete mixture is 
then applied as by the Gunite method previously 
described. After a proper thickness of the con 
crete has been applied over all surfaces of the 
steel member, it is properly cured and the com 
pleted pile is now ready for use. 

Figures 2 and 3 of the drawing illustrate the 
H-shaped structural steel member 9, which is 
being prepared to receive the concrete jacket. 
Shear members are shown applied to the web 
and fianges of the member 9 at regular intervals 
as illustrated. The dimensions of these shear 
lugs may vary in different instances, but in any 
event a substantial shoulder should be provided, 
extending laterally of the pile. For example in 
practice lugs 3 inches long, inch wide, and A2 
inch thick were applied to the web and flanges 
by welding. The concrete jacket applied over 
this type of lug was about 2 inches thick. Shear 
lugs. So dimensioned provided abrupt shoulders 
extending at right angles to the length of the 
Structural member, and projecting A inch from 
the adjacent Surfaces of the flanges and web. A 
staggered pattern in applying the lugs can be 
followed as illustrated in Figures 2 and 3. 

In addition to the shear lugs if it is desirable 
to apply Suitable spacing members in preparation 
for applying the reinforcing mesh. For this 
purpose reinforcing bars 2 of a proper diameter 
can be Secured to the web of the structural mem 
ber, or Simple metal lugs of a suitable height can 
be used. Such Spacer members can be secured 
as by tack Welding, or reinforcing bars as ill 
lustrated can be secured to the web by tie wires 
extending through the holes 3. 
In Order to insure a good bond between the 

concrete and the Surfaces of the structural steel 
member 0, it is desirable at this point to clean 
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and roughen the Surfaces of the structural men 
ber. This can be carried out by conventional sand 
or shot blasting. While this can be done after 
the reinforcing netting is applied, it is preferably 
carried out before applying the netting, in order 
to avoid unnecessary cutting away of any gal 
vanizing or other protective coating which may 
be applied to the netting. 
Wire reinforcing netting 8 is now applied over 

the structural member, taking care to bend the 
Same somewhat as illustrated in Figure 5 to nain 
tain a Substantial constant spacing between the 
netting and the adjacent surfaces of the Struc 
tural member. This netting can be Suitably at 
tached to the Spacing inenbers 2 as by Wiring 
or tack Welding. 

After preparing the structural member as de 
Scribed above, the concrete mix is applied by the 
Gunite method previously mentioned. Sufficient 
of the concrete mix is applied to provide a con 
tinuous jacket about the structural leniper of 
desired uniform thickness. The Spacing of the 
netting , and the thickness of the concrete 
jacket, should be such that the netting occupies 
a position substantially midway of the thickness 
of the jacket, when the pile is complete (See 
Figure 6). Care should be taken to apply a dense 
impervious layer of the concrete, and after its 
application it should be Suitably cured to insure 
proper hardness and strength. Without cracking. 
Thus the Surface of the concrete can be kept con 
tinuously wet With water for a period of several 
days after its application, or Oine ?ay apply a 
Suitable type of membrane Sealing COInpOund. 
The completed pile is illustrated in Figure .. 

It Will be noted that the concrete jacket, 3 
terminates to expose an upper end portion of 
the structural member 9, and likewise a lower 
driving portion 7 of the structural member is 
exposed. After the pile is in place the concrete 
jacket should extend well below the Water table 
level, or below the mud line where the pile is 
used for marine structures. After driving, the 
upper exposed end portion 6 of the structural 
member can be capped to facilitate the Support 
of an overlying structure. 

In some instances, however, it may be de 
sirable to form a completed pile in Which the 
concrete jacket covers the entire Structural men 
ber 0. 
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Concrete-steel piles constructed as described 

above have proven remarkably effective, both in 
resisting impacts and shocks during driving, and 
resisting various types of erosion and corrosion, 
including electrolysis. Thus in one instance a 
pile constructed as described above was driven 
to the point of refusal, and then struck an addits 
tional 1500 blows, without in any Way injuring 
the bond between the concrete and the structural 
member, and without causing cracking. The 
jacket effectively protects the steel structural 
member from electrolysis, and from various types 
of corrosion such as is caused by Salt Water spray, 
and it effectively resists impacts and Scouring Such 
as is experienced in handling and driving Opera 
tions and Scouring from Sand in rivers and on 
beaches. 

I claim: 
in a concrete-steel pile construction, a struc 

tural steel H beam member having Web and 
fange portions, a plurality of shear lugs attached 
to the flanges and Web of Said beam, Said lugs 
providing shoulder faces each extending for a 
substantial distance at right angles to the length 
of the member, Spacer menbers attached to Said 
aeilber, reinforcing Wire netting applied about 

the beam and bent to conform Substantially to 
the croSS-Sectional contour of the beam, and a 
concrete jacket in bedding Said shear lugs, Said 
spacing beams, and said reinforcing, said jacket 
having a croSS-Sectional contour corresponding 
generally to the cross-sectional contour of Said 
bean. 

BEN C. GERWICK. 
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