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t37) ABSTRACT

A piering system includes a heave plate aitached 1o a foun-
dation and supported by a pier. A downward facing socket is
permanently attached to the heave plaie. The sockel receives
ihe top end of a heavy stud of a coupling assembly, the botiom
snd of the stud is screwed inte a captive nut of 2 shim-block,
A nut is welded to the stud leaving about 14 inch of the stud
protruding upwards for insertion into the socket. The nut may
be tumed 1o adjust the height of the stud. The shim-block and
coupling assembly are supported by a head plate which is
supported by the pier. The head plate includes a wide tabic for
supporting a pair of jacks on opposite sides of a house jack
tacilitating installation of the system.

26 Claims, 5 Drawing Sheets
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100
forming a bole reaching
below the [oundation;
! 102
ing a pier base having a base cylinder
-om in the bottom of the hole
104
h
ing a firsl outer cylinder over the
~:se cylinder portion
106
h .

zzring a first inner cylinder inside a
< in the first outer cytinder butting
st the base cylinder portion

h
¢ zzweating the sieps of adding an additional

108

| eriapping ouler cylinder and 2n additiona
emer cylinder providing a 50 percent
+=rlap of consceutive cylinders

X 110
ating a tink between the outer cylinders.
i advancing the cylinders downward using

HLgpel

---draulic ram unti} bedrack is reached

Y
*=r bedrock is reached, completing the
ring system

FIG. 114
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120

cutting the top cylinders to be approximatoly
ten inches below the foundation

top of the pier to provide a stable platform

122
Yz
posilioning a head plate and housc jack on T

N

placing a heave plate between the house
jack and the boitom of the foundation to
distribute lorce applied by the house jack
1o the oundation

level the foundation of the structure

after adjusting is achieved, positioning i
additional jacks on the head plate on either
side of the house jack to support the heave
plat
l 130

‘ removing the house jack

132
positioning a shim biock and coupling ‘

126
adjusting the foundation to stabilize and/or T
128

assembly with the coupling assembly
screwed down into the shim block

¢ 134

radvancing the coupling assembly upward 3
until the coupling asscmbly rcaches into a
socket of the heave plate, remaoving the
additional jacks

136

e
[ drilling holes through holes in the heave -
plate and to the {oundation

Eﬁving concrete anchors through holcs i
the heave plate and into the hotes drillcd

into the foundation to fix the heave plate

io the foundation

FIG. 113

US 8,851,800 BZ




1B

L

ax
-
-

1S 8.38
@?
¥

o o3

W ﬁwﬁ Q o a..m

s

B . .4 N
¥ ok, o e T R

" J 5 - - o
G =« o)
-.Hw ) e o mHu .o
2 @) N N
¥] IS 7 8 e
= : s g s b -y
S U =] - R us R d. .564

¢ “ bt

Oct. 7,2014

Patent




1
CONCENTRICALLY LOADED, ADJUSTABLE
PIERING SYSTEM

The presenl application claims the priority of U.S. Provi-
nal Patent Application Ser. No. 61/141 328 filed Dec. 30,
7% and is @ Continuation In Part of U.S. patent application
= No. 12/632,572 filed Dec. 7, 2009, which applications
incorporated by refcrence in their entirety.

BACKGROUND OF THE INVENTION

The present invention relates to piering systemns and in
ticular to a concentrically loaded, adjustable. stecl pipe
ndation repair piering systen.

In many areas of the United States building foundations
=z on unstable soil. Changes in local condition cause soil
ment and damage to the building. Picring systems are
in such arcas to provide support from bedrock under the
idings. Known piering systems include piers sunk below
foundation io a stable surface, for exampte, bedrock. The
T systemn reaches up to the foundation to provide vertical
port. Unfortunately, the bottom of the foundation may not
vide a horizontal surface for the support 1o push against
: movement of the foundaiton may result in the foundation

r2aking away [rom the support.

Farther, concentrically loaded piering systems (those
:=stafled directly under the wall being supported or lifted, as
:rposed to being attached to the outer edge of the foundation
ting) typically are easy to break with offsct loads created
=7 imperfect installation, and have loose adjusting compo-
is (“shims™) that can tall off if the structure moves afier
tallation. Piers installed directly under the wall must be
stalled in very short “scgments”. The link between the
~rgments must be very strong to prevent breakage.

Known piering sysiems typically require a number of loose
siiusting components (or shims) which may fall off if the
wructure “heaves” or moves after installation. As a result. the
—ering sysiem may require adjusting after a minor soil move-
~w2nt due to the lost shims even it the foundation returns 1o the
~riginal position.

A need thus remains for an improved piering system which
-zmains attached to the building foundation and can weleraie
<oped foundation bottom surfaces.

BRIEF SUMMARY OF THE INVENTION

The present invention addresses the above and other neads
=+ providing a piering system which includes a heave plate
wached to afoundation and supported by a pier. A downward
;:oing socket is permanently attached to the heave plate. The
«cket receives the top end of a heavy stud of a coupling
zzzembly, the bottom end of the stud is screwed Into a captive
=it of a shim-block. A nut is welded to the stud leaving about

=xcket. The nut may be turned to adjust the height of the stud.
The shim-block and coupling assembly are supported by a
~zadplate and the headplate is supported by the pier. The
=zadplate includes a wide table for supporting a pair of jacks

2 foundation. The cooperation of the stud and socket help o
crevent “off-sct loads™ which otherwise may break the pier-
‘ng system.

In accordance with one aspect of the invention, there is
crovided a plering system that makes a concentrically loaded
rier stronger and provides an adjustable fealure without loose
somponents that could {all off if the structure “heaves™ or
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-z inch of the stud protruding upwards for insertion into the

»1 opposite sides of the shim-block allowing adjustment of ¢

L
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moves after installation. The piering system may be uscd to
support or litt a broken foundation requiring repair.

In accordance with another aspect of the invention, there is
provided a piering system with increased *‘side-load”
strength, thereby eliminating breakage by creating a “solid”
inner pipe link between segments, The assembly that contacts
the bottom of the foundation, typically has many loose adjust-
ing components (“shims™) that can fail off if the foundation
“heaves” or moves afier instaliaton. The present invention
provides [or a wide range of adjustability without any loose
components that may come loose or fall off. If the struciure
“heaves” up off the pier, it will return to it’s propesly sup-
ported positien after the struclure returns to its pre-heaving
position.

In accordance with still another aspect of the invention,
there is provided a picring system compatible with footings
lacking a level basc. A heave plate is fastened to the base of the
footing and is supported by a shim block through a socket,
allowing the footing to shift.

In accordance with yet another aspect of the invention,
there is provided a method for constructing a pier system. The
method includes constructing a pier pecforming the steps of:
forming a hole reaching about 26 inches below the founda-
tion; placing a pier base having a base cylinder portion in the
bottom of the hole; placing a first onter cylinder over the base
cylinder portion; inserting a first inner cylinder inside arecess
in the first outer cylinder butting against the base cylinder
portion; and repeating the steps of adding an additional over-
lapping outer cyiinder and an additional inner cylinder pro-
viding a 50 percent overlap of consccutive cylinders; creating
a iink between the outer cylinders; and advancing the cylin-
ders downward using a hydraulic ram until bedrock is
reached. The 26 inch depth of the hole below the [oundation
is based on a combination of the pier scgments of about 12
inches and a hydraulic ram just over 13 inched in length. If the
fcngth of the pier segments and/or the hydraulic ram are
changed, the depth of the hole may change accordingly, is
about the sum of the lengths.

After bedrock 1s reached, complcting the picring system
with the steps oft cutting the top cylinders to be approxi-
mately ten inches below the foundation; positioning a head
plale and house jack on top of the pier to provide a stable
platform; placing a heave plate between the house jack and
the bottom of the foundation to distribute force applied by the
house jack to the foundation; adjusting the foundation to
stabilize and/or level the foundation of the structure; after

* adjusting is achieved, positioning additional jacks on the head

plate on either side of the house jack to support the heave
plate: removing the house jack; positioning a shim block and
coupling assembly with the coupling assembly screwed down
into the shim block; advancing the coupling assembly upward

30 until the coupling assembly reaches into a sockel of the heave

plate, removing the additional jacks; drilling holes through
holes in the heave plate and into the foundation; and driving
concrete anchors through holes in the heave plate and into the
holes drilled into the foundation to fix the hcave plate to the
foundation. The shim block may be attached to the head plate
by bending straps over Lo lock the shim block to the head plate
or by bolting the shim block to the head plate. The head plate
and shim block thus work together to create a fully adjustable
leveling mechanism that is focked together with no loose
cornponents that can fall or shift if the structure moves after
instaliation.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

The above and other aspects, features and advanlages ol the
present invention will be more apparent from the following
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more particular description thereof. presented in conjunciion
with the following drawings whergin:

FIG. 1 shows a picring sysiem according o the present
invention supperting a foundation.

FIG. 2 shows an exploded view of a pier of the piering
system,

FIG. 3A is a front view of
present invenion.

FIG. 3B is a side view of the heave plate according to the
present invention.

FIG. 3C is a top view of the heave plate according 1o the
present invention.

FIG. 3D is a bottom view of the heave plate according to the
present invention.

FIG. 4 is & prior 1o assembly side view of 2 couphing
assembly according to the present imvennon

FIG. 5A is a side view of the coupling assembly according
10 the present inventicn.

FIG. 5B is a top view of the coupiing assembly according
to the present invention.

FIG. 6 is a prior to assembiy side view of o shim block
according to the present iy cntion

FIG. TA is a side view of the shim slock according w0 the
present invention.

FIG. 7B is a top view of
present invention.

FIG. § is a cross-secti
along line 8-8 of FIG. 6.

FIG. BA is 2 cross-seclio
atong line 8-8 of FIG. 6 hx
head plate.

FIG. 9A is a front view of
present invention.

FIG. 9B is a side view of the head plate according to the
preseni invention.

FIG. 9C is a10p view
present inventiorn.

FIG. 9D is a bouom ~iaw of the head plate according Lo the
present invention.

1. 104 is a front view of a strap acconding o the present
invention.

FIG. 10B is an edge view of the strp according to the
present invention.

FIG.11A describesume
according 1o the present inv

EIG. 118 describes a methed for completing a pler system
according 1o the present invenlion.

FIC. 12 shows the piering svstem according [ the present
invention supporiing a foundation wWith two housc jacks sup-
porting a heave plate.

Corresponding reference characiers indicate correspond-
ing components throughout the several views of the drawings.

a heave plate according 10 the

{he shim block socording to the

+f the shim block waken

we shim block taken
awachment 1o the

a head plate according to the

i eian s

fead plate according o the

\od for copsiruciing a pier system

1o

DETAILED DESCRIPTION OF THE [MNVENTION

The following description is of the best mode presently
coptemplated for carrying out the invention. This descsiption
is not to be taken in a limizing sense. bug is made merely forthe
purpose ol describing one or more preferred embodiments of
(he invention. The scope of the iovention should be deter-
mincg with reference o the claims.

A piering system 10 according to the present invention is
shown supporting a foundation 24 in FIG. 1. The picring
system 10 includes a heave plate 12. acoupling assembly 16,
a shim-block 18, a head plate 20 and a pier 22, The heave plate
12 is attached to the foundation 24 by atiachments 14 which
muy be stakes, bolts, studs, or the like and fix the heave plate
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12 to the loundation 24, and are preferably concrete anchors
driven into the foundation 24 through pre-drilled holes 13in
the heave plate 12, permanently attaching the heave plate to
the foundation. As aresult, unlike known piering systems, the
heave plate 12 of the piering syslem 10 according to the
present invention moves with the foundation 24. The cou-
pling assembly 16 reaches into a socket 26 welded or other-
wise fixedly attached o the heave plate 12. The socket 26 and
coupling asscmbly 16 are similar to a ball and socket arrange-
ment {although the coupling assembly 16 necd not have a
spherical upper end) and socket 26 and coupling asscmbly 16
remain in engagement with the heave plate 12 through the
socket 26 during typical translation, pivotat, or rofational
movement of the heave plase 12 attached tothe foundation 24.
The socket 26 merely nced be slightly Jarger that the top end
of the coupling assembly 16. The height of the coupling
assembly 16 is adjustable and eliminates the need for shims in
known piering systems, which shims are often displaced and
lost when the foundation 24 moves. The plering systcm 14
aliowed simple readjusiment to compensate for foundation
movemen.

When variations in Lhe length of the pier 22 are desired or
required, a shorler inner pipe 25 may be welded to one end of
a segment, creating a coupling sleeve, thereby saving the
additional steel nceded to make a complete connection.

An exploded view of a pier of the piering system 22 is
shown in FIG. 2. The piering system includes a base 21
having a flange 21a which preferably restsona stable base 17.
for example, bed rock, outer cylinders 23 and inner cylinders
25. The cylinders overlap providing a double wall thickness
for the pier 22. The bottom most ouler cylinder 23 overlaps
the cylinder portion 216 of the base 21, the bottom most inner
cylinder 25 fits info the lop half of the bottom mosl outer
cylinder 23 and buits against the cylinder portion 21b, and
such construction is repeaicd ta form the complete pier 22.
The flange 2la is prelerably an approximately three inch
diameter disk, the cyfinder portion 215 is an approximately
six inch long scgment of approximatcly 2% inch Outside
Diameter (OD) pipe, the outer cylinders 23 arc preferabls
approximately twelve inch long segment. of approximalely
274 inch OD pipe, and the inner cyiinders 25 arc preferabls
approximately twelve inch long segment of approximately
2% inch OD pipe. The cylinders arc preferably made of
approximately 0.220 thickness or schedule 40 stecl lubing
and more preferably made of schedule 40 high carbon stes!
tubing.

The bottom most outer cylinder 23 is preferably welded i
the base 21 to prevent separation of the basc 21 from the
bottom most outer cylinder 23 during instatlation. For
example, if an install drives only the inner cylinders 25, ths
hase 21 may separate {rom she pier 22 and “kick™ stdewaysin
the hole, and be very difficult to re-attach. 1f the hottom mos:
outer cylinder 23 is welded (o the base 21 it is much easier i
re-caplure the Jarger diameler bottomn most outer cylinder 23
Further, when the flange 21a is not much larger than the
cylinder portion 21b, a weld bead 21¢ around the bottom o7
{he base 21 may provide an increascd diameter called a “fric-
tion ring”. The friction ring pushes the soil away from the pi=:
22 during installation, reducing skin friction by the soil whict
{ends to inhibit the desired depth being achieved.

A front view of the heave plate 12 according o the presen:
invention is shown in FIG. 3A, a side view of the heave platc
12 is shown in FIG. 3B, a top view of the heave plate 12 ‘=
shown in FIG. 3C, and a botiom view of the heave plate 1252
shown in FIG. 3D, The heave plate 12 includes a table 12a {2
residing against the foundation 24 and & substantially verticz
ledge (orangle) 12k atiached along the length of one edge © £
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he table 124 to strengthen the heave plate 12. The heave plate
12 may alternatively be cui from angle material. A socket 26
providing alateral boundary is welded or similarly artached to
2 hottom surface of the table 124 and provides an open mouth
for Jaterally holding the coupling asscmbly 16 position under
the heave plate 12. The table 12a 18 preferably approximately
six inches by fourteen inches and the ledge 12h is preferably
approximately four inches high. The heave plate 12 may. for
zxample, be cut from four by six inch, ¥ inch thick steel
angle, cut in 14 inch lengths.

Examples of the socket 26 may be a 2% by ¥ inch pipe
nipple, or may be a short section (e.8., about ¥ inches long)
of pipe or the like welded to the bottom surface of the wable
124. The top of a stud 30 is captured in the socket 26. The
inside diameter of the socket 26 has sufficient diameter to
allow both the translation and rotation of the heave plae 12
relative to the stud 30 to allow For movement of the forndation
during feveling, and ater for seitling. For example. angles of
upto 15 to 20 degrees between the heave plate 12 and the stud
30 may be experienced if the leundation has previously
scttled significantly and/or the siructure has been alerad to
compensate for the settling, and in some of these situation it
may not be practical to force the foundation 1o level. Prefer-
ably, the inside diameter of the socket 26 is at least Ve nches
greater than the diameter of the stud 30 and is more preferably
between V4 inches and 1% inches greater than the stud 30. In
a preferred example, the stud may be | 4 inches in diametar
and the inside diameter of the socket may be 2V inches, but
the stud 30 may be as small as | inch in diameter and the
corresponding socket 26 may be 1%4 in inside diametern

A prior to assembly side view of the coupling assembly 16
according to the present invention is shown in FIG. 4, aside
view of the assembled coupling assembiy 16 is shown in FIG.
5A, and a top view of the assembled coupling assemnbly 16 is

chown in FIG. 5B. The coupling asscmbly 16 is preferably 33

constructed from an approximately seven inch length of
approximately 1Ya inch diameter to approximately 172 inch
diameter grade-§ threaded material stud 30 and the nut 281
a malching thread nut preferably welded to the snud 30. but i
nut 28 may be attached using, for cxample, permanent Loc-
tite® threadtock or similar material. Alternaiively. other 8t
tings ray be attached to the stud to allow lurning the stud for
acjustment and a coupling assembly including any means tor
turning is intended to come within the scope of the present
invention.

A prior to assembly side view of the shim block 18 aceord-
ing to the present invention is shown in FIG. 6. a side view 0!
the assembled shim block 18 is shown in FIG. TA. a top v e
of Lhe asscmbled shim block 18 is shown in FIG. 7B. and
cross-sectional view of the shim block 18 taken along line 8-
of FIG. 7 is shown in FIG. 8. The shir block 18 includes
base 33, a shaft 34, and a shim block nut 32 The hase 3
column 34, and nat are preferably welded together. The nut 32
is held rotationally fixed in the top of the shaft 34 has the same

[+ I

4]

(Y]

thread as the stud 30 allowing the coupling assembly 16 1o be =2

advanced and retreaied vertically by turning the stud 3.

A cross-sectional view of the shim block 18 taken along
line 8-8 of FIG. 6 having bolts 19« for attachment to the head
plate 20 is shown in FIG. BA.

The column 34 is preferably constructed of an ApPproxi-
mately 2Vis Inch pipe 34¢ inside an approximately 2% inch
pipe 34b inside an approximately 2% inch pipe 344. and the
pipes 34b and 34c are preferably recessed approximately bz
inches into the pipe 34a providing a recess and vertical sup-
port for the nut 32. The base 33 preferably measures approxi-
mately 4 inches by approximately 4 inches, and is preferably
approximately ¥ inch thick steel plate.

W

Rt}

£

6

Straps 19 (also sec FIGS. 9A 10a and 19B) are provided to
ateach the shim block 18 to the head plate 20. The straps 19 are
preferably welded to the base 33 on both sides of the shim
biock 18. The straps 19 allow the shim block 18 to be locked
to the head plate 20 using only a bammer. In an afternative
embodiment, the straps 19 are replaced by two bolts in oppo-
site front corners atiaching the shim block 18 to the head plate
20.

A front view of the head plate 20 according to the present
invention is shown in FIG_9A, a side view of the head plate 20
is shown in F1G, 9B, a top view of the head platc 29 is shown
in FIG. 9C, and a boitora view of the head plate 20 is shown
in FIG. 9D. The head platc 20 includes a head platc table 36,
head plate cylinder 40, and gussets 38. The table 36 supports
Lhe shim biock 18 and is preferably made from approximately
six inches by approximaiely fourteen inches of L4 inch thick
steel plate. The cylinder 40 is welded to the bottom of the
table 36 and is sized to fit over the top of the pier 22 and is

. approximately six inches high. The gussets 38 brace the table

36 to the cylinder 40

A fromt view of the strap 19 according to the present inven-
tion is shown in FIG. 10A and an edge view of the strap 191s
shown in FIG. 10B. The straps 19 are preferably approxi-
mately eight inches long and are made {rom approximately V2
inch by approximately % inch stecl strap.

A method for constructing a pier system according 1o the
present invention includes the following sieps. A hole is
formed about 26 inches below the foundation 24. The base 21
including a cylinder portion 214 is placed in the bottom ofthe
hole. A first onter ¢ylinder 23 is placed over the cylinder
portion 215 creating a six inch recess inside the outer cy linder
23. A first inner cylinder 25 is placed inside the recess in the
first outer cylinder 23 butting against the cylinder portion 214,
The sieps of adding an additional overlapping outer cylinder
23 and an additfional inner cylinder 25 are repeated providing
a 50 percent overlap of consecutive cylinders 23 and 25
creating a link between the outer cylinders 23 which cannot

... be broken hecause the inner cylinders 23 extend six inches on

woth sides of the joint Detween the outer cylinder 23, The
cvlinders 23 and 25 are added and the forming pier 22 is
advanced downward using a hydraulic ram untii a stable base,
preferably bedrock, is reached.

Afier the siable base is reached, the top most cylinders 23
and 25 are cutl to be approximately ten inches below the
foundation 24. The head plate 20 is positioned on top of the
pier 22 to provide a stable platform for a house jack (prefer-
ably a ten-ton house jack) which is used in conjunction with

% other piers 22 and house jacks to adjust (i.e., stabilize and/or

ievel) the foundation 24 of the structure. A heave plate 12 is
sandwiched between the house jack 50 and the foundation 24
10 distribute the lifting force of the house jack 50 to avoid
damaging the foundation 24 as seen in FIG. 12. After stabi-
lization is achieved, additional jacks arc placed on the head
plate 20 either side of the house jack to support the heave plate
12 and foundation 24, and the house jack is removed. The
house jack is replaced by the shim block 18 with the coupling
assembly 16 screwed down into the shim block 18. The shim
block 18 which is adjusted by turning the coupling assembly
16 until the coupling assembly 16 reaches into the socket 26
of the heave plate 12. The additional jacks may then be
removed. Holes are drilled through the holes 13 in the heave
plate 12 and into the bottom of the foundation 24 and concrelc

&5 anchors 14 are driven through the holes 13 in the heave plate

12 and into the holes to fixedly attach the heave plate 12 to the
foundation 24. The straps 19 are then bent over o lock the
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shim biock 18 to the head plate 20 or bolis are installed
attaching the shim block 18 1o the head plate 20. The head
plate 20, shim block 18, and heave plate 16 thus work together
to create a tuily adjustable leveling mechanism that is locked
together with ne loose components that ean fall or shift if the
structure moves atter instaliation.

A method for consiructing a pier svstem according to the
present invention is descibed in FIG. 11A. The method
includes constrcting a pier performing the sieps off forming
a hole beJow the foundation at step 10 placing & pier base
having a base cylinder portion in the bottom of the hole at siep
102; placing a first outer cvlinder over the hase cylinder
portion at step 104: inserting a first inmer cylinder inside a
recess in the first auter cylinder butiing againsi the base cyl-
inder portion at step 106: and repeating the steps of adding an
additional overlapping outer cyiinder and an additional inner
eylinder providing 2 50 percent overlap of consecutive cylin-
ders at step 108: creating a link between the ouler eylinders

and advancing the cylinders downward using a hvdraulic ram
until bedrock is reached 2@ siep 110, and arier bedrock is
reached, completing the piering svstem at siep 112, The 26
» 100 below the founda-
2 pist segments of about

e

inch depth of the hole formed in
tion is based on a combinatien o
12 inches and a bydraulic ram just over i 3 inches in lengih. 1
the length of the pier segmenis and > hvdraulic ram are
changed, the depth of the hole may change secordingly. and is
preferabie slighity greater than the sum of ine lengths,

A method for completing a pizr svstem 112 according o
the present invention is described in FIG. 11B. Afler hedrock
is reached, compieting the pled 1 with the steps of:
cutting the top eylinders to be app atelv ten inches below
the foundarion at step 124 posizio 4 head plate and a
house jack on top of the pier w provide a stable platform at
step 122: placing 2 heave plate berween the house jack and the
bottom of the foundation w distrinute {orce applied by the
house jack 1o the foundation az stzp 1240 adjusting the foun-
dation to stabilize andfor fevel the foundation of the structure
at step 126: after adjusting hieved. positioning additional
jacks on the head plate on either side of the house jack to
support the heave plate at step 128: removing the house jack
at step 130; positioning a shim hock and coupling assembly
with the coupling assembly screwed down into the shim block
at step 132; advancing the coupling assembly upward until
the coupling assembiv reaches into a socket of the heave
plate. remeving the additional jacks at siep 134: drilling holes
through holes inthe heave plate and inte the foundation at step
136; and driving concrele anchors through holes in the heave
plate and into the holes driiled imo the foundation 1o fix the
heave plate 1o the foundation ai step 138, The shirm block may
be attached 1o the head plate by bending straps cver to lock the
shim block io the head plate or by bolting the shim block to the
head plate. The head plate and shim block thus work together
to create a fully adjustable leveling mechanism that is locked
together with no locse components that can fatl or shilt if the
structure moves after installation.

Placing & house jack on the head plate in step 122 may be
placing a single house jack or a pair of house jacks. When a
pair of house jacks are used to adjust the Toundation, the step
of placing additional jacks in step 128 is not required. Further,
a hydraulic manifold jacking system may be used which
provides jacks attached 1o a computer directed pump that lifts
all the jacks at the same time instead of using hottle jacks.

While the invention hercin disclosed has been described by
means of specific embodiments and applications thereol,
numerous modifications and variations could be made therete
by those skilled in the art without departing from the scope of
the invention set {orth in the claims.
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Iclaim:

1. A piering system for supporting a foundation, the piering
system comprising: :

a pier comprising a starter segment made of pipe welded to
adisc and a first larger diamcter segment overlapping the
pipe and welded to the pipe and disk, and alternating
overlapping smaller diameter segments and the farger
diameter segments, the smaller diameler scgments fit-
ting inside the larger diameter scgments;

a head plate supported by the picr, the head plate com
prising:

a head plate pipe sliding onto the top of the pier; and

a head plate table welded Lo a head plate pipe and cov-
ering the top of the head plate pipe, the head plate
table testing on the top of the pier; and

a shim black residing on top of the head plate table leaving
space on the head plate table to place a jack for support-
ing the foundation, the shim block comprising:
an outer pipe;
an inner pipe inside he outer pipe recessed into the top

of the ouler pipe;
a shim block base atlached to the bottom of the oufer
pipe to prevent the inner pipe from falling out; and
a shim block nul rotationally fixed inside the top of the
outer pipe;

a threaded stud screwed into the shim block nut;

a heave plate residing on top of the threaded stud, having a
socket welded near the center of a boitom surfacce of the
heave plaie to receive the threaded stud for providing
vertical support 1o the heave plate, an inlerior of the
sackel about one inch lareer diameter than the threaded
stud allowing translation and tilt of the heave plate with
respect to the threaded stud; and

at least two attachments configured for permanently fix-
edly connecting the heave plate to the foundation.

2. A piering system for supporting a foundation, the piering

syslcm comprising:

a pier reaching downward under the foundation to a stable
base;

a head plate verticatly supported by the pier and including
a head plate table above the picr;

a shim block verfically supporied above the head plate
table and adjustable in height, the shim block having =
fool print on the head plate table leaving room on the
head plate table 1o support at least one jack for support-
ing the foundation during construction of the piering
system; and

a heave plate lixedly attached to a bottom surface of the
foundation and vertical rotatably supported by the shim
black ablowing tilt of the heave plate with respect to ths
shim block.

3. The piering system of ctaim 2, wherein the heave plate
may pivol with respect to the shim block to compensate for
angled bottom surfaces of the foundation. :

4. The piering system of claim 3, wherein the heave plai>
includes a downward opening socket and the shim bleck
inciudes an upward reaching stud loosely residing in the
socket to allow the heave plate to pivot with respect Lo the
shim block to compensate for angled bottom surfaces of the
foundation.

5. The piering system of claim 4, wherein:

the upward reaching stud is a threaded stud, and is threade =
into a nut fixed to the shim block; and

the stud may be tured to advance or refreat vertically =
adjust the height of the heave plate with respect Lo
shim block.
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6. ‘The piering system of claim 5, wherein the upward

reaching stud isan approximately 1 inch diameter threaded
stud and the socket has approximately a 212 inch inside diam-
eter.

7. The picring system of claim 3, wherein the shim block
comprises:

a horizontal base;

a vertical column;

a fixed nut welded proximal to the top of the columin, and

the threaded stud screwed into the fixed nut

8. The piering system of claim 2, wherein the heave plateis
atiached to the foundation by at least two permanzai auach-
ments.

9. The piering system of claim 8, wherein the heave pl
attached to the foundation by at least two ConLreie <
driven through heles in the heave piate and ino
tion.

19. The piering system of claim 9. wherein the haave plae
comprises a section of steel angle. 0

11. The piering system of ciaim 9 wherein the tewv 2 o
comprises an approximately 14 tnch long section ©
by four inch, ¥ inch thick stec] angle.

12. The piering system of claim 2. wherein th
prises overlapping innes and outer cylinders reach
the stable basc and cut off approximately teninch
foundation,

13. The piering system of claim 12, whereinthe T2
COMPrises:

an approximately horizontal head plate tahle: 2

a head plate cylinder reaching downward iz

plate table and fitting over the top of the pler w0 Tosian
the head plate vertically supported by the pic

14. The pieting system of claim 13. wherein the head
table has sufficient surface area to carty a hous 1o
matcly centered on the head plate table and &t !
additional jack besidc the house jack.

15. The piering system of claim 14, whersin the
table is approximately six inches by approximataix
inches of steel plate for providing suppott for the
and two additional jack, one on each side of the &

16. The picring system of claim 2, whercin the s
is attached to the head plate by two boits.

17. The piering system of claim 2, wherein the ;
is atiached to the head plaic by two straps. 23

18. A method for constructing a pier systemic stamiirzand
level a struciure, the method comprising:

construciing a pier comprising Lhe steps of:

forming hote below the foundation:

placing a pier base having a base cylinder poricn
first outer eylinder over the base cylinder p.
welded to the pier base, in the bottom of ith

inserting a first inper cylinder inside 4 recess in
outer cylinder, the first inner cylinder busiing
the base cylinder portion:

inserting a second outer cylinder overlapping u
inner cylinder and butiing against the first oui?
inder; and

repeating the steps of adding an additional over
outer cylinder and an additional inner cylin:
viding a 50 percent overlap of consecutive ©
creating a link between the outer ¢ylinde
advancing the cylinders downward using a hive
ram until bedrock is reached;

completing the piering system comprising the steps oft

cuiting the op most cylinders to be approximaiely 125
inches below the foundation;

]
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positioning a head plate on top of the pier to provide a
stable platform for a house jack;

positioning at least one jack on the head plate;

positioning a heave plate between the house jack and the
foundation;

using the jack to apply a vertical lifting force to lift the
foundation of the structure to adjust the structure, the
heave plate distributing the lifting force to avoid dam-
age 1o the foundation;

after adjusiment is finished, positioning a shim block
and coupling assembly on the head plate;

advancing the coupling assembly npward until the cou-
pling assembly reaches imo a socket of the heave
plate;

removing the jack;

drilling hotes through the heles in the heave plate into
the foundation; and

driving conerete anchors through the heles in the heave
plate and into the holes drilled into the foundation to
fix the heave plate to the foundation.

1. The method of claim 18, fusther including bending
straps over to lock the shim block to the head plate.

20. The method of claim 18, further including bolting the
shim block (o the head plate.

21. A picring system for supporting a toundation, the pier-
ing system comprising:

a pier configured to reach generalty vertically downward to

a stable base;

a head plate table verticatly supported by the pier;

2 shim block vertically supported by the pier and adjustable
in height, the shim block having a horizonial envelope
with respect to the head plate table leaving an area on the
hiead plate table to support at leasi one jack for support-
ing a foundation during construction of the piering sys-
tem:

a heave plate having a generally fial heave plate table
configured to reside against a bottom surface of a foun-
dation; and

iins projecting down from a bottom surface of the heave
plate table, the lips providing a lateral boundary for the
contzct of the shim block with the heave plate, the shim
block vertically supporting the heave plate.

22 The picring system of claim 21, wherein the leave plale
inpiudes a generally vertical ledge extending downward
zicng one edee of the heave plaie table.

23. The piering system of claim 21, wherein the pier com-
rrises a starler segment made of pipe welded to a disc and a
Zrst Jarger diameter segment overl apping the pipe and welded
x> the pipe and disk, and alternating overlapping smaller
meter segments and the larger diameter segments, the
srmaller diameter scgmenis fitling inside the larger diameter
s=EmEnts.

24. The piering system of elaim 21, wherein the at least one
sack comprises two house jacks residing in coptact between
head plate table and the heave plate, and the head plate
rable includes generally horizontal surfaces on opposite sides

f the shim black, supporting the two house jacks.

25 The piering system of claim 21, wherein the shim block
i< not attached to heave plate.

6. The piering system of claim 21, wherein:

the pier reaches generally vertically downward to the stable
base:

the at least one jack comprises two removable house jacks
on opposite sides of the shim block, the two jacks sup-
ported by the head plate table;

ine heave plate table resides against the bottom suiface of
the foundation; and

a1
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the shim biock holds the heave piate against the hottom
surface of the foundation, 2llowing the heave plate ro tilt
to align with the bottorm surface of the foundation.
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