Avg.2,1938. G umLw 2,125,785

METHOD OF RECONDITIONING ROADS AND PAVEMENTS

Filed Dec. 29, 1933 2 Sheets-Sheet 1




Aug. 2, 1938,

. METHOD OF RECONDITIONING ROADS AND PAVEMENTS

=2 A\
e

37

L.

Z5

AG

T

6. H. HILL, JR

" Filed Dec. 29, 1933

=z >

2,125,785

2 Shests—Sheet 2

B ek e e A
hy TES S EEE BN

tﬁQﬁneﬂﬁ?xﬁﬁ?_ 67 o

AN 7o,

g O

IR

il

|

57

B

5055497 52 &3 . GEORGE H.Hits e

) Q\Q%&,\\\‘ ,



"f_‘fmeds or pavements ‘in two. or more series of
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This mventmn reletes to methods and appa-
'_ ratus for recondltmnmg roads and pavements

and mere partmularly to a method and apparatus

~ for moving displaced cement reed ele,bs ba,ck to

o *thelr original positions.

It-is the common prectlce to construct concrete

. -cement slabs varying from 7 to 14 feet in width

.. cast side by side with their adjoining edges in -
115 contact with each other.
“to construct one slab, or a series of slabs, and,
‘after the cement is sufficiently cured, to pour or
“construct the second slab or series of slabs against :
“the first, using one edge of the first slab or series
~as a form against which one edge of the second
“series is constructed. In-a like manner, a third

N
O . o o

series. may be poured in contect with . one edge of

. either of the first- or second series, and such
.~ method is continued until the pavement 01 road-'

20 way is of the desired width.

After- the construction of sueh a pavement or.

'f:,j'lf_:j_":-reedwey, the ‘subgrade or earth supportmg one

cor more- of the adjacent concrete slabs ‘seftles,
~thus resultmg in' the dlsplecement of the slabs
ar either. vertically or horizontally, or both. ‘Recent-

~ 1y there have been- developed several - types of
machines known - Verleusly as mud jacks, pave-
" “ment -jacks, etc.,
~ yertical submdences of the slabs by injecting mud
| -;through holes drilled through the slab, and such

“which are edepted to correct

. 'eperatmn may:take place without interruption. to

~iraffic on- the roadway. The action of such a
jack is similar to that which takes place in a
‘common hydraulic jack; the slabs being raised by
-'_-hydreuhc action to . their original ‘position, the.
. slab- 1tee1f ectmg es the pleten of the hydraullc'
o .-Jeck | .
BRI UntJ.l the development of the present 1nvent10n

3 ’:.,i-_:-.'fne method has been ‘devised.for correcting the
-':'.r!fe_,__;!in*_-xherlzentel dlspleeement of -the slabs.
~ where mud jacks and similar -apparatus have

In cases

been employed . for - re1smg a slab to-its original
- position, there usually remains a substantial space
- between such slab and the edjecent slab at the

o : distinct danger.:

55

un side thereof.  In some cases, -the spaces between
,.the ed;ceeent parallel slabs has been sufficiently
“wide to admit the entrance of the tires of smell_
~anotor vehicles, and thus such. spaces constitute a
Accordingly, after a slab . ‘has
been elevated to its normal vertical position, it
- has been- the common- practice to fill the space
~ between the slabs with some suitable material
-~ such-as asphalt or tar, or the admixture of such

" materials with = ‘mineral - aggregate such- as
-'erushed llmestone The resultmg repa,lr removes |

The usual practice is

| ._the substantial denger present when an unﬁ]led

space is left to exist between two adjacent slabs, -
but the repair itself is nearly always reugh and
unsightly and is dangerous to traffic. -

So far as I am aware, the only prewously known

| 'methed of correctmg the condltmn referred to has

been the removal of the dlspleeed slab or slabs

structed in-the proper p051t1en Obwously such

fby the use of exploswes or demolition tools and
~the replecement with a new slab or slabs con-

10

repla,eement of the slabs involves substentlal -

EXDEDSE

For example, the replecement of a slab

90 feet long and 10 feet wide will cost in the
‘neighborhood of $3. 00 per square yerd or $300.00
- for the replecement of the slab, plus the cost of
the removal of the old slab, sueh cost being in the

15

nelghborheod of $30 00 end even more 1f the slab B

is reenforced.

An 1mportent obJect of the preeent mventmn IS

to provide a s1mp1e preetlcal and Inexpensive
“method for ‘moving displaced slabs of a concrete
“pavement or roadway horlzentally to restere

them to- their 0r1g1nel positions.

- A further object is to promde a methed of the
"cherecter referred to Wherem e1ther or both of a -

pair of adj acent parallel slabsmay be moved hOI‘l--

A further ebJect is te prowde a sumlar method

'-Wthh is operative for simultaneously moving two

adjacent paraliel slabs in one direction, when such -
slabs have both ‘become dlspleced in erther dlrec-

~tion from their normel positions, to restore them
to such normal p031t10ns Wlth respect to the ed— |

Jacent slabs.
A further ebject is to prowde a. method of the

A further ebJe{:t is to prowde en apparetus

which: is pertwular]y efficient in accompllshmg
Jlateral movement of the slabs mthout interfering
- with travel on the hlghwey durlng the use ef the
_-epperetus SR B
- A further. ob;ect 15 te prov:lde an a,pparatus by
| means of whleh the methed outlmed may be

spellmg or creckmg the eoncrete s]a,bs bemg

B moved

20 -

25

zontally to bring their edJacent edges into con-
‘tact with each other and to return them to their

'orlgmel pns1t10ns Wlth respeet to the a,djacent
'slebs |

30
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character outlined which is operative for moving
one or.more pavement slabs horizentelly to re-
store. them to their normel p051t10ns without in-

terrupting - tra,fﬁc movmg en the pevement or |
highway." -
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A further objeet is to promde a 31mp1e form of

epparatus for. pra,ctlcmg the method referred to, 55
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Whi_ch is relatively simple to operate and requires

no power for its operation other than the normal -

physical effort of one or two ordinary men.

A further object is to provide such an apparatus
which is readily adaptable to any width of pave-
ment or highway or to the combination of any
number of adjacent parallel slabs.

A further cobject is to provide such an apparatus
which may be easily handled by one man, both
in manipulating the apparatus and In loading

and unloading the comnonent parts thereof for
transportation te and from the site of the work.

A further object is to provide an apparatus for
accomplishing the desired results which is rela-

tively inexpensive to construct and operate and

which is sufficiently rugged to withstand the great
strain imposed upon it through constant use over
a period of years. |

Other obhjects and advantages of the 1nvent10n

will become apparent during the course of the'
-followmg description.

In the drawings I have shown several forms of
apparatus particularly adapted for practicing
the method. In this showing,

Figure 1 is a plan view of a pair of laterally
displaced hlghway slabs showmg the apparatus

- in operation,

. 30

Figure 2 is a Vertlcal transverse sectlonal view
of the same,

 Figure 3 is a plan view of a sectmn of a high-

way illustrating the method of replacing two
adjacent parallel slabs which have become later-

~ ally displaced in the same direction,

39

40

‘Figure 4 is a central vertical longitudinal sec-
tional view through one of the clamps, taken sub-
stantially on line 44 of Figure 1,

- Pigure 5 is a plan view of one of the clamps,

Figure 6 is a section on line 6—§ of Figure 4,

- Figure 7 is a view similar to Pigure 4 showing a

modified form of the invention, and,

Figure 8 is a plan view of the same, parts being

_broken away.

In my experiments I ha.ve dlscwered that a

- pavement or highway slab which has become lat-

erally displaced from normal position may be

moved laterally substantially more easily than a

slab which has not been so displaced. This being
true, I have discovered that a highway slab of

substantial size, such as a slab 10 feet wide and
90 feet long may be moved laterally by applying
edgewise pressure thereto without spalling,
cracking or otherwise injuring the slab. It has

been further found that since displaced slab

may be moved laterally more easily than one
which has not been displaced, it is wholly pos-
sible to engage clamps around the remote edges
of the slabs, connect the clamps to each other

“and then operate them, under which conditions,

the displaced slab will be moved laterally toward

its normal position without afiecting the position

of the slab which has not been so displaced.
This is true even though it is obvious that iden-
tically the same edgewise pressure is applied to

both of the slabs.
I have further discovered that the pumping

| of a-liquid beneath the highway slab materially

~ reduces the friction between the lower face of the

70

conditions.

slab and the subgrade or supporting earth, thus
permitting the slab to be moved edgewise with
greater ease than is possible under any other
‘This fact has heen utilized in the

. present method for moving laterally to normal

5

positions two roadway slabs which have been dis-

placed in opposite directions from their normal
positions. For example, where a highway Iis

edege to edge contact.

2,125,785

constructed of two series of concrete slabs, it fre-
guently happens that two adjacent parallel slabs
will both be displaced laterally outwardly away
from their normal positions. As previously
stated, a displaced slab may be moved laterally

more readily than one which has remalned in

normal position, and where the edgewise clamp-
ing action referred to is applied to two adjacent
parallel slabs both of which have been displaced
in opposite directions from mnormal position, it
will be apparent that the slab with the lesser fric-
tional engagement with the subgrade will move
Iaterally more readily than the other slab.

As previously stated, it has been found that the
pumping of a liquid beneath a highway slab re-
duces the frictional engagement of the slab with
the subgrade, and this fact is utilized in replac-

ing in the normal position two adjacent slabs
which have both been displaced in opposite direc-

tions from their normal positions. In practicing
the method with the replacement of slabs thus
displaced, the clamping means is applied to the
remote edges of the slabs and edgewise pressure
is applied thereto in a manner to be referred to
later. This edgewise pressure obviously moves
only the slab which has the lesser frictional en-
gagement with the subgrade, or moves such slab
to a greater extent, and the edgewise pressure is
applied to the slabs until the slab referred to is
returned to its normal position. The applica-
tion of the edgewise pressure is then discon-
tinued and a liquid such as water is pumped be-
neath the other slab. This operation may be
readily carried out by drilling suitable openings
through the slab in question and pumping water
or other liquid through such openings to reduce
the surface friction between the slab and the
subgrade. The resistance to the lateral move-
ment of such slab thus becomes very much less
than the resistance to the movement of the slab
which already has been returned to normal posi-
tion, and the application of the edgewise pressure
may be then continued until the second siab has
been returned to its proper position.

In practicing the method as outlined, it 1s
obviously desirable that the parallel slabs be
returned completely to their normal positions in
‘To permit this complete
operation to take place, proper steps should be
taken prior to the actual movement of the slabs.
Where one or both slabs of an adjacent parallel
pair have moved laterally relatively away from
each other, the space thus left between the two
slabs is cleaned out, all earth, etc., being removed
preferably to a depth of approximately one inch
below the bottom surface of the slabs. The adja-
cent edges of the slabs also are preferably cleaned
to remove all tar or filler therefrom and any
rough spots or projections on the edges of the
slabs are preferably knocked off. With this pre-

liminary work properly done, the practice of the

method permits the adjacent edges of the slabs
to be brought into direct contacting relationship,
which obviously is desirable.

The practice of the method also is applicable
where two adjacent parallel slabs both have been

‘laterally displaced from fhe same direction, al-

though it will be apparent that the clamping ac-
tion cannot be carried out in the manner pre-

- viously described since both slabs must be moved

laterally in the same direction to be replaced in
normal position. 'To accomplish the desired re-
sult, therefore, the edgewise clamping pressure
is applied at the outer edge of one of the dis-
placed slabs at the side toward which it is dis-

W |
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.Tplaced a,nd a,t the oppesﬂze edge of one of the f E
~ -adjacent slabs which has not been displaced. The i |
device as a Whele has been demgnated by the
numeral I8 in each of the figures referred to.

.Referrmg to Fxgures 4, 5 and 6, it wﬂl be noted
-that each clamping demce cempmses a bair of

same appllca,tmn of the clampmg pressure 1s ap-

- plied at the opposite end of the displaced sec-
. 5 tion, and the tightening of the clamping means
" thus effects’ lateral movement of both d1splaced :

- slabs in the same direction so that they may be
'--__f-__'lreturned to their normal: positions. ©

o 15

It obviously. is substantmlly more: d1fﬁcult to
y ;*move two adjacent parallel slabs both of which
~ “have been displaced in the same direction than
-~ to move the slabs singly, as in the case where
"-3'_'-;'01:1133' ene ela,b has been dlsplaced or Where the

. two of the clamping means to be described-be

-+ employed at each end of the- displaced section to
o minimize the da,nger of spalling or cracking the
o slabs.

It is further desirable that the friction be-

tween the displaced slabs: and the subgre,de be
. reduced
- :_..-J_';jne,mely, by pumping a liquid beneath the- slabs |

in the

ma,nner prevmusly ‘described,

" sometimes -occurs that both lateral and ver-

'*':'_;f_-"._’_';*"tmal movements occur-in the same slab. -
25

-In other'

‘words, it sometimes happens that a slab moves

l"_‘laterel]y away from its: normal position and at
. the same time settles below its normal level with

. respect to the remaining slabs.
- the slab should be.
)

‘Tn such ecases,
irst raised to its proper posi-

tion by employing a mud jack or similar device
- to pump mud through openings drilled through
- the slab. The action of moving the slab laterally
- is then delayed until the mud thus pumped be-
~neath the slab has had an opportunity to sub-
stantially firmly- set, and this action requires &

-~ substantial length of time varying from six.to

- forty-eight hours. The mud is pumped beneath
~the slab without destreymg the berm in order
to insure against the mud “blowing out” at the
~outer edge of the slab. The mud is permitted to
““set” in order to prevent the occurrence of the
- same: difficulty. In other words, if the slab is

~‘moved laterally, as soon as it has been elevated

- to proper position, the outer edge of the slab

‘moves away from the berm and thus is apt to
+ release the mud from beneath the outer edge por-
*-'f'tlens of the slab. If the mud is permitted to set
in the manner referred to, the possibility of this
~difficulty is overcome, and yet the slab may be
reedlly moved laterally back to normal position.

- One form of apparatus partlcularly adapted for

“.practlcmg the Invention is illustrated in" Fig-

~ures 1 to 6 inclusive.

The

' dotted line {! indicates the normal pos1t1en of

S ~the adjacent edges of the slabs, and it will be-

i come apparent that the dlsplacement of the slabs

60

- leaves a space {2 therebetween. One of the slabs
- has been 111uetrated 2 being provided with open-

- - ings 13 drilled therethreugh for the purpose of

o permitting the pumping of water or mud beneath

the slab by means of a suitable apparatus such
“as a mud jack,

The slabs rest upon:a subgrade

14 (see Figure 2) and the berm 15 is cut away
~as at 16 af spaced points to accommodate the

o _clamping devices to be described. In Figure 2,

70 the space {12 between the adJacent edgee of the-

T sla,b 10 has been 111ustrated as bemg cleaned out |

S _--_;_-'cated by the numerel IT S |

- One form of clempmg devxce has been 111us-' |
'tre,ted in detail m Flgures 4, 5 and 6, a,nd the |

| _-to the other.
pesﬂ:e dlreetlons Aeeerdmgly it is preferred the,+ B

Referring to- Flgu_re_ 1 the.
“numeral 10 designates a pair of parallel slabs
~ forming a section of a pavement or highway, and
- both slabs have been illustrated as being la,tera,lly |
 displaced from their normal positions..

3L

side plates 18 parellel to and spaced frem each

“other, and the contour of the side plates will be
'-apparent from. PFigure 4;
connected by cross plates 28, 21 and 22, and these
ple,tes define a notch to receive the edge of the

slab as indicated in Figure 2. An elongated sleeve

The side plates are

3 o -

23 extends from one end of the clamping device

For

these elements may be made of boiler
~ plate smta,bly welded together, or the body of
“the clamp ma,y be cast mtegre,l of a sultable
| "grade of steel. |

The side plates 12 are braced with ..~~~ |
respect to each’ other by the sleeve 23 and by suit- 15 =
~able reinforcing webs 24, as shown in Figure 4. .

" The elements described ma,ke up the body of the
‘clamping device and these elements may be made - -

“and assembled in any sultable manner.

example, 20_ " .

One end of the sleeve 23 1s prowded mth 2)

'fhead 25 having a central epenmg 26 there~
through. A rod or. bar 21 of substantml length

extends threugh the sleeve 23 and is threaded

28.

in the opening 28, as will become apperent
lar 29 is slidably mounted on the rod 27 inwardly

‘of the head 2§, for a purpose to be described, and
- may be secured against sliding movement on the

red by means of a set screw 20, |

" A nut 31 is threaded on the rod 27 eutwardly
of the body of the clamp. 'This clamp is pro-
vided with an inwardly extendlng portion 32 en-

The nut is engageable agemst 2 thrust

the sleeve. At its ovposite ehd the rod is

flattened and turned upwardly and inwardly to
‘form a hook 34, and the end of a cable 35 is passed

around the heek the end of the cable being

secured to the lzaodj,;r theleef by clemps 36 or by

any other suitable means.

The clamping devices are placed in pesﬁzmn in
pairs adJaeenf opposite edges of the highway,
- three pairs of the clamping devices being shown
in Figure 1.
ciently light to permlt them to be handled by a
single workman, and if desired, each clamping

The c]empmg devices are suffi-
aevice ‘may be pmwded Wlth a sulbable handle

-adapted to be operated by turmng the nuts 21
with suitable wrenches, and in Figures 7 and 8

& modified form of clamping device has been
~iliustrated Wherem fluid pressure is. employed.
Referring to Figures 7 and 8 the numeral 38
designates the clamping dewce as a whole.

- This
device includes parallel side- Walls 39 shaped

similar to the side walls {9 of the c! amping de-
vice [8.

reinf eremg webs 44,

The ferm of the mVentlon Just descrlbed 15

25

throughout the greater portion of its length as at -
The threaded portion of the rod 27 is slidable

A col- ap | L

;-geeeable within the adjacent end of the sleeve
23,

washer 33 contacting with the adjacent end of .

40

| }I')'

—r 1
) |

a0

“The walls 39 are connected by trans-
- verse walls 40, 4! and 42 to form a pocket 43
adapted to receive the edge of a slab. The walls
38 are further eennected to each othe1 by suitable |
A cylinder 4% is arranged

between the side -walls 39 and a piston 46 is
adapted to re01preeate therein. A piston rod 47
is conaeeted at ocne end to the piston and a cross-
head 48 is connected to the piston rod at the

65

other end. Par allel rods 45 are arranged on .

- jepposme sides of the clamping device and are con-
nected to uhe cressheed 48 by meaﬂs ef trunmens

10 -
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-through smtable openmgs in the rods 48.
‘their -other end, the rods- 49 are connected to-
gether as at 50, and the connected portion re-
ferred to is provided with a suitable hook ol

similar to the hook 34 previously described.

extending
Af

90 carried by “the crosshead and -

An oil reservoir 52 is formed in the cla,mpmg

:demce as shown in Pigure 7, and one wall 53 of

the reservoir forms the adJacent end wall of the
cylinder 45. 'The reservoir 52 is adapted to con-

tain a body of oil or other liquid 93’ poured there-
into through a suitable filling spout 34.

Oil is
adapted to he transferred from the reservoir to

the cylinder 45 by a suitable manually operated
pump. Referring to Figure 7 a pump cylinder is
indicated by the numeral 58 and contains a piston
56 operable by a piston rod 57 pivotally connected
. --An operating lever 58 is pivotally con-
-nected at its lower end to the piston rod %7 and
-is pivotally connected intermediate its ends as at
B89 to-the side walls "39. T

Recipr ccation of the lever 58 is adapted to
pump oil under p051t1ve pressure into the cylinder
A small pipe 68 leads from the pump cylin-
der into the reservoir 52 to supply o0il to the pump

cylinder, and the latter communicates with the

cylinder 45 through a suitable check valve 61. It

will be apparent that a suitable check valve is

arranged in the connection bhetween the pipe 60
ahd the cylinder 55. Any suitable means may be

provided for returning the oil to the reservoir 53

upon inward movement of the piston 56, and in
Figures 7 and 8, a manually operable valve 62 is
illustrated for this purpose. The pumping of oil
into the cylinder 45 eiffects movement of the
piston 46 away from the wall 93, and this move-

‘ment is transmitted through the crosshead 48

and parallel rods 49 to the hoock 5! to which one
end of one of the cables 39 is connected. 'The
walls 39 may be provided with guides 63
through which the rods 49 operate.

The operation of the form of the invention
shown in Figures 4 to 6 inclusive will be first de-
scribed in connection with the practice of the
method in replacing two adjacent parallel slabs

- which have become laterally displaced in oppo-

55

60
‘slabs, the clamping devices being arranged in

65
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site directions as shown in Figure 1. The space
12 is first cleaned out and all dirt, stones, etc.
removed to a point approximately one inch below
the bottom of the slabs. All tar, filler, ete., is
removed from the edges of the slab and any
rough projections on the edges of the slab are
preferably knocked off. Assuming that there
has been no settling of the slabs, the berm will
be dug away at spaced points adjacent opposite
edges of the slab as indicated at 16 in Figures 1
and 2, the berim being dug away at opposite points
to accommodate pairs of the clamping devices.
A suitable number of the clamping devices are
then engaged with the remote edges of the two

pairs as shown in Figure 1. The nuts 3! are
hacked off as far as possible toward the outer

~ends of the rods 27 and these rods are then pulled
Cables 39 are then

inwardly as far as possible.
conhected between the hooks 34 of the corre-
sponding pairs of clamping devices, all the pos-
sible slack in the cables being taken up before
they are clamped. The initial operation of mov-
ing the slabs then takes place and in this con-
nection ‘it will be noted that the cables 3% are
flexible and relatively thin and lie close to the
surfaces of the two slabs. Thus it will be ap-

- parent that there is no interruption to traffic

since vehicles can pass at high speeds over the

2,125,785

.cables 35-without affecting the apparatus In any
way. ~The parts of the apparatus have been
ﬂ_somewhat exaggerated in Figures 1 and 2 with

rel&tmn to the width of each slab, and in prac-

tice, there is- ample space for one or more vehicles
+0 pass over the cables, depending upon the width

of the slabs [0 and the number of series of slabs
employed in constructing the highway.

Wrenches are then applied to the nuts 31 to
tighten them against the thrust members 33 and
take up on the cables 35. It has been found that
the method can be-practiced to best advantage
by first tightening the nuts of the clamps adja-
cent the center of the length of the slab and then

tightening the nuts of the clamps progressively

toward the ends of the slab. In Figure 1, three
pairs of clamping devices have been illusfrated,
and accordingly the preferred method of replac-

ing the slabs in normal position is to tighten the

nuts of the center clamps, and then to tighten
the nuts of the end pairs of clamps. The nuts
of the center clamps are again tightened and
the procedure is repeated until one or both of
the slabs has been moved inwardly to the de-
sired extent. D

The relative movement of the slabs will de-
pend upon the conditions present. As previously
stated, I have discovered that when equal inward
edgewise forces are applied to two adjacent
slabs one of which is in normal position and the
other of which has become displaced, the dis-
placed slab will move inwardly while the slab
in normal position will remain stationary.

‘When the operation just described is practiced

in connection with slabs of such character there-

fore, the displaced slab will be moved back to its

normal position without the periormance of any
other operations. Dirt or other material then

may be tamped in the space leit by the inward

movement of the slab which has been returned
to normal position to restore the normal berm

at the edge of the slab.

In Figure 1 of the drawings the apparatus has
been illustrated in connection with two adjacent
parallel slabs both of which have been displaced
outwardly from normal position. In practically

every instance, the application of the clamping

force under such conditions will cause one slab
to move at least to a greater extent than the

other slab due to the difference in the frictional

engagement between the slabs and the subgrade.
Where both slabs have been displaced, therefore,
the application of the clamping pressure is pro-
gressively carried out until one of the slabs has
been returned to its normal position., The fur-
ther application of the clamping force is then
suspended until the slab which is still displaced

is prepared for further movement.

In Figure 1; it may be assumed that the right

‘hand slab will be moved to normal position ahead

of the left hand slab, and when such position is
reached, the further operation of the clamps will

be suspended and a number of the openings 13
will be drilled through the left hand slab as in-
dicated. By means of a mud jack or similar ap-

paratus water or other liquid is then pumped

beneath the left hand slab through the openings

13. I have found that an ordinary hand pump
may be used for this purpose, and if a soft rub-
ber hose is employed and inserted in the open-

ings 13, -the pressure of the liquid will expand
the rubber hose into engagement with the walls

of each opening thus substantially sealing the
opening against leakage. A surprisingly low

liquid pressure will suffice for pumping the liquid
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- "'Q_hand slab and the subgrade

~ has been pumped beneath the slab therefore the |
10

.-fcund that frcm 5 tc 10 peunds pressure Ol‘dl--
nar1ly is suf1c1ent

" 'The: pumping of the Water beneath the leftﬁ.
| | hand slab will deﬁn1ter reduce the fr1ctlcn be-
- 'tween tms slab- and the subgrade to a pcmt sub—?'

¢ hand- slab will remain statlcnary Whlle the left
- bhand slab will move laterally inwardly to nor-
- mal- position in edge to edge engagement with
- the right hand slab. The operation is then com-

15 pleted and the clamping devices may be re-

L moved, after which the heles 16 rnay be filled in

- ~and the berms at the edges of the road restored

by tamping dirt or other material in the spaces
- left by the inward movement of the slabs.

It sometimes occurs that two adjacent parallel
- slabs will be laterally displaced together in une
- direction, For example, it is the ‘present prac-

20

- tice in the construction of concrete roads to

' “bank the turns in the road to facilitate the.

" the curve.

movement of traffic, and at such points the sub-

. grade of the road slopes toward the inside of
At such point. it sometimes occurs
-that the slabs W111 become displaced and due
‘to the slcpe in the- subgrade
parallel pair frequently move laterally tcward_
‘the inside of the curve. 'The present method and -

both slabs of a

o ‘apparatus contemplates the replacement of such

slabs, and the method ef utilizing the clamping |
R apparatus fcr such purpese is illustrated in F’lg- 5
ure 3.

TwWO sets of clampmg dewces are preferably

arranged adjacent the ends of the misplaced

| -r"_'_gsectlcn as 1nd1cated in Figure 3.

Tn this wWay,

~the pressure is distributed. between a greater

‘number of clamping devices, thius minimizing the
. danger of spalling or cracking the slabs.
SRR clampmg devices are arranged against the edge
- of the displaced section at the side toward which
it is displaced and adJacent each end thereof,
and the corresponding clamping devices are

Two

- placed against the adjacent sections at the op-

. ~ posite edges thereof.

The two slabs are prefel-

- ably both drilled to permit water to be pumped

' therebeneath, as shown.
50 -

It will be apparent that

the edgewise pressure required for moving both
~ slabs simultaneously is approximately twice the

. pressure required for moving a. single slab, and
-~ the pummng of water beneath the slabs mini-

70

5

. 'mizes the pressure required for moving the slabs
83 by reducing the friction of the slabs against the
. subgrade, thus requiring less effort in the re-

placing -of the slabs.

‘without e.Tectmg any movement of the adJacent

-slabs After the watler has been pumped beneath
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After the Water.

- stantlel injury.

Moreover it is advisable
- to reduce the friction in the manner: described
_-.'_-’smce thxs cperatmn wﬂl suhstanually insure
o 60 fagalnst the spalling- or cracklng of the slabs |
-~ As previously stated, a displaced slab may be
~ moved more easily than one which has remained
- in normal position, but where both slabs are
moved simultaneously at a point where the high- -
way is substantially banked, the replacing of the
- slabs must be accomplished by moving them up-
"~ grade while the tendency is to pull the adjacent
- sections downgrade. The difference in the fric-
tional engagement of the displaced sectlcns and
| 'adJacent sections is thus reduced, and the pump-

- ing of the water beneath the slabs which are

the cylinder ﬂﬁ

5

| the dlsplaced sectmn “the clamps ate prcgres- |

normal position., The berm is then restored- ad-

jacent the edge of the replaced sectlcn as Wlll“-
‘be apparent |

o

- From the foregcmg it wﬂl be appalent that_' a

‘the method is applicable for replaclng a single
laterally d1sp1aced slab: for replacing two slabs

‘which have been. displaced in cppcmte directions:
and for replacing two or more slabs which have

10

both been displaced in the same d_lrectmn ‘The

'- cables Ee are flexible and lie close to the sur-
- face of the hlghway, and all of the operations
'descrlbed can be carried out W1th0ut 1nterrupt1en_
to trafiic slnce vehicles readﬂy may pass over the
It further will be ap-
parent that the app11cat1cn of the method per-.

cables- 20 at high speeds

mits the makmg of road repalrs which have not

previously been done, and’ the normal condition

of the hlghway is replaced at low expense. - After

a section of the highway has been restored to
‘normal condition, the nuts of the clamps are.
released and the cables removed, whereupon the
parts of the apparatus may be moved to an ad-
Jjacent section of the h1ghway or loaded into a
“truck for transpertatlen to a different point.

20

The clampmg devices are SU.f'lClEIltlY hght to

~ permit them to be handled by one man, thus

minimizing the labcr ccsts 1nvclved 1n the appa-' | '

ratus. -
- When the fcrm of the apparatus descrlbed is
to be loaded on a truck for transpcrtatmn the

.cellar 29 on each clamplng device is preferably
placed on the rod 27 at a point just beyond the
- threads therecn and the set screw 30 is tightened.
The rod 27 is then moved to bring the collar 29

23 whereupon the nut 31 is turned up into en-

gagement with the cpposrte end of the sleeve.
This operation is performed solely for the pur- :
pose of preventing the rod 27 from sliding back
.and forth during the transpertatmn cf the de-
~vice, thus pretectmg the threads 28 from undue
‘This is the only care which need be
‘taken with the dewce and the clampmg elements

injury.

4:}13-‘15;*10usl:sar are sc rugged as te permit their con-

- tinued use for a number of years without sub-
The rods 27 are relatively inex-
pensive and readﬂy may be replaced when the
-threads 28 have become worn, but with reason-

~into ene'agement with the head 25 of the sleeve

able care, these threads wﬂl last fcr long perlcds )

ef time.

- The method of us1ng the form. cf the dewce

"~ shown in Figures 7 and 8 is identical with the
method previously described, the only difference

being that the med1ﬁed form of the device oper-

- ates by hydraulic pressure. When the clamping
devices are placed in position, the valve §2 of -
~each clamping device is opened, and the hooks

51{ pulled inwardly to their limit of movement,

Whereupon the cable is connected between the,'

hook 5f and the corresponding hook of the op-
posite clamping device.

be cperated the valve 82 is closed, whereupcn the

_lever 08 may be cperated to transfe1 011 cr other

‘Suitable check valves are 'ar-
ranged m the ccnnectlcns Sl] and 61, as Wll] be

piston 46 cutwardly under the pressule ‘of the 7

liquid. ‘When the slab or slabs have been re-

placed, the valve §2 is opened whereupon the pis~-
--ton 46 will De meved manually 1nwardly, the

|||||

o
wt’
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When the device is to
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- The number of clamping devices employed for
replacing one slab which has been displaced or

two slabs which have been laterally displaced in

opposite direciions depends largely on the length
and width of the slabs. Ordinarily, it is. pre-
ferred that the pairs of clamps be arranged not

over 20 feet apart and that the pairs of clamps

 adjacent the ends of the slabs be arranged not

10

less than 3 feet from the ends of the slabs In
order to prevent the breakmg of the corners of

| the slabs.

20

25

30

35

- The descr 1pt1011 of the method involved spemﬁ-
cally refers to the lateral movement of slabs,

but- the method is equally applicable for use -

where a slab or slabs have settled below their
normal level. As previously stated, it is im-
portant that the slab be first elevated to ils nor-

" mal position before it is moved laterally and

this is accomplished by pumping mud heneath
the slab through suitable openings drilled there-
through. In order to prevent the blowing out
of the mud at the edges of the slab, it is import-

ant that the mud be permitted to set and harden

to a substantial extent before the siab is moved

laterally. The time for the sefting of the mud

varies from 6 to 48 hours depending upon indi-
vidual conditions, such as the amount of mud
pumped beneath the slab to elevate it to proper
position. After the mud has properly set the
method is practiced in accordance with the fore-

going description and the slab readily may be

moved laterally back to its normal position.
"~ The elevation of a slab prior to moving it lat-
erally is accomplished in the manner stated,

‘namely, by drilling openings through the slab

and pumping mud therebeneath to elevaie the

- slab. It will be noted however, that the elevation

40
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60

- and that various changes in the practice of the
55

60

60

70
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of the slab is not dependent upon the use of mud,

‘since any other similar relatively thin plastic

material may. be used, such as a cement mixture.
It is, of course, desired that mud be employed
for the purpose stated in the interests of econ-
omy, but it will be understood that the present
invention, as relating to the lateral replacement
of a slab after it has been elevated to normal
height, is not limited to the use of mud in raising
the slab. It also will be apparent that the reduc-

tion of friction between a slab and the subgrade

is not dependent upon the use of Water smce

any liquid may be employed.
It is to be understood that the forms of the

ijnvention and the method herein described are

to be taken as preferred examples of the same

method and in the size, shape and arrangement
of parts may be made without departing from the
spirit of the invention or the scope of the sub-
joined claims.

I claim:
- 1. The method of replacmg in normal posifion
one of a pair of adjacent slabs which has become
relatively displaced laterally away from the other
slab which comprises engaging an opposite con-
nected pair of clamping means with the remote
edeges of the two slabs, and progressively tight-
ening the clamping means until the displaced
slab has been returned to normal position while
resting on the supporting subgrade.

2. The method of replacing in normal position
9, highway slab which has become laterally dis-
placed, which comprises arranging oppositely
connected pairs of clamping means at spaced
points across the highway with one clamping
means of each pair engaging the edge of the dis-
placed slab at the side thereof in the direction

of its displacement and with the other clamping
means of each pair anchored against movement
adjacent the opposite edge of the highway, and
progressively tightening the clamping means un-
til the displaced slab has been returned to nor-
mal position while resting on the SUpportmg sub-
grade. |

3. The method of replacing a laterally dis-
placed highway slab, which comprises pumping
a liquid beneath the slab to reduce the surtace
friction between the slab and the subgrade, and
applying edgewise pressure to the edge of the
slab at the side thereof toward the direction of
displacement of the slab to move the slab to 1’65

original position.

4, The method of replacmg a laterally dlS-
placed highway paving slab, which comprises
pumping a liquid beneath the slab to reduce the
surface friction between the slab and the sub-
srade, and applying edgewise pressure to the
slab at a plurality of spaced points along the
edege of the slab at the side thereof toward the
direction of displacement of the slab and along
parallel lines substantially at right angles to such
edge of the slab to move the slab to its original
position.

5. 'The method of replacing in normal position
one of a pair of adjacent highway paving slabs
which has become relatively displaced laterally
away from the other slabh, which comprises pump-

ing a Hquid beneath such displaced slab to re-
duce the surface friction between such slab and

the subgrade, engaging an opposite connecied
pair of clamping means with the remote edges
of the two slabs, and progressively tightening the
clamping means until the displaced slab has been
returned to normal position.

6. The method of replacing a Iatera,lly dis~
placed highway paving slab, which comprises
drilling openings through the slab at spaced
points, pumping a liquid through such openings

to reduce the surface friction between.the slab

and the subgrade, and applying edgewise pres-
sure to the edge of the slab at the side thereof
toward the direction of displacement of the slab
to move the slab to its original position.

7. The method of replacing in normal position
one of a pair of adjacent highway paving slabs
which has hecome relatively displaced laterally
away from the other slab, which comprises drill-
ing openings through such displaced slab at a
plurality of spaced points, pumping a ligquid
through such. openings to reduce the surface
friction between such displaced slab and the sub-
grade, engaging opposite connected palrs of
clamping means at spaced points along the re-
mote edges of the two slabs, and progressively
tightening the clamping means until the dis-
placed slab has been returned to normal position.

8. The method of replacing in normal positions
g, pair of adjacent highway paving slabs which
have become laterally displaced in opposite di-
rections away from each other, which comprises
engaging opposite connected pairs of clamping
means at spaced points along the remote edges
of the two slabs, progressively tightening the
clamping means until one of said slabs has been
returned to normal position, pumping a liquid
beneath the other slab to reduce the surface

friction betwen such slab and the subgrade, and

then continuing the progressive tightening of

the clamping means until such other slab has-

been returned to normal position.
9. The method of replacing in normal positions
a pair of adjacent highway paving slabs which
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'lhave become Iaterally dlsplaced in opp0s1te dlrec--

tions away from each: other, which comprises

~engaging opposite connected pairs of clamping
- means at spaced points along the remote edges of
) the two slabs progresswely tightening the clamp-
-~ .. Ing means until one of said slabs has heen re-
..~ turned to normal position, drilling - openmgs’. .
; - through the other slab at spaced points over the
R pumping a- liquid through such
openings to reduce the surface friction between

area thereof

such other sla,b and the subgrade, and. then con-

~ tinuing the tlghtemng of the clamping means -
- until such other slab has been returned to nc}rma]
.. position.-

1
IR ,slab which has settled below its normal position -

10. The Imethod 01' replacmg a hlghway pamng

- and. has become laterally displaced, which. com- .
o 'prlses drilling spaced openings through the slab,
. pumping a plastic material through the Opemngs |
until the slab has been elevated to its normal
- height, permitting the slab to remain in such
position until the plastlc material has set, and -
‘then applymg edgewise pressure to the edge of

the slab at the side thereof toward the direction

- o5 Of lateral displacement of the slab bo move the

~slab to its original position.

11. The method of replacmg in normal pomtmn

a palr of adJacent parallel highwa,.v pavmg slabs

which have both hecome laterally displaced in |

- one direction away from normal position, which =
comprises engaging pairs of connected clamping
" means between the longitudinal edge of one of
‘the displaced slabs at the side thereof toward the
“direction of dlsplacement and the opposite edges - -
- of the adjacent hlghwa,y sectlons and -tighten- o |
ing the clampmg means until the displaced slabs
have been returned to normal position whlle“ 10 .
- resting ‘on the supporting subgrade. R
- 12, The method of replacing in normal pomtmnr_ o
a pair of adjacent parallel highway paving slabs
~which have both become laterally displaced in -
~one direction away from normal position, which
comprises drilling spaced openings through both” T
~of the slabs, pumping a liquid through such open-
‘ings to reduce the surface friction between the =
‘pair of slabs and the subgrade, engaging pairs . |
~of connected clamping means between the lon- 20
gitudinal edge of one of the displaced slabs at” -

the side thereof toward the direction of displace-

‘ment and the opposite. edges. of the adjacent
" h1ghwa,y sections, and tichtening the clamping -
‘means until the displaced slabs have been re- .
- --turned to normal pomtmn L

GEORGE H I-IILL JR
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