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ABSTRACT OF THE DISCLOSURE

A method of reducing ground disturbance during freeze-

——

thaw cycles. The steps include excavating soil from an area

affected Dby ground disturbance due to subsurface flow and

e

subsequent freezing of water. A subsurface layer of thermal

insulation 1s then laid over the affected area, thereby

thermally insulating

the affected area from freezing. The

subsurface layer of thermal insulation has a top surface and

a bottom surface. A subsurface layer of wick material capable

F

action i1s also laid pa
bottom surface of the

positioned in a path o

of drawing water away from the affected area by capillary

rallel to one of the top surface or the

subsurface layer of thermal insulation

i

£ the subsurface flow of water.
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TITLE OF THE INVENTION:

A Method Of Reducing Ground Disturbance During Freeze-Thaw

Cycles and A Subsurface Insulation Material

FIELD OF THE INVENTION
The present invention relates to a method of reducing

ground disturbance during freeze-thaw c¢ycles and, in
particular, ground disturbances which damage roads and other
infrastructure, such as buried utility lines. It also relates

to a subsurface 1nsulation material fabricated 1n accordance

~with the teachings of the method.

BACKGROUND OF THE INVENTION
Freeze-thaw c¢ycles may result in frost heaves or frost
boils, both of which damage rocads and other infrastructure,

such as buried utility lines.

A frost boil is caused by capillary action of water during

freeze-thaw cycles. The capillary action draws dirt long with
the water, creating a subsurface cavity which undermines and

leads to damage and ultimately the collapse of a road.

A frost heave is caused by absorbent soils. Soils, such
as bentonite clay, are capable of absorbing large amounts of
water. As the water fréezes 1t exXpands, pushing the soil
underlyving a road upwardly;and damaging the zroad.

When conditions exist which lead to frost boils o'r frost

heaves, the frost boils or frost heaves reoccur until a

solution is found. Methods currently used to address damage
caused by freeze-thaw cycles only repair the damage and do not
prevent a reoccurrence of the problem.

SUMMARY OF THE INVENTION

What is required 1is a method of reducing ground
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disturbance during freeze#thaw cycles so that roads and other

infrastructure will not be damaged.

According to one aspect of the present invention there is

provided a method of reduci;ng ground disturbance during freeze-

gy

thaw cycles. The steps 1nclude excavating soil from an area

affected by ground disturbance due to subsurface flow and

subseqguent freezing of water. A subsurface layer of thermal
insulation is then 1laid gover the affected area, thereby
thermally insulating the affected area from freezing. The
subsurface layer of thermdl insulation has a top surface and

a bottom surface. A subsurface layer of wick material capable

of drawing water away _frc?m the affected area by capillary
action is also laid parallél.to one of the top surface or the
bottom surface of the subsurface layer of thermal insulation
positioned 1n a path of thé subsurface flow of water.

With the method, as described above, the subsurface layer

F

of thermal insulation 1is p#ovided to reduce the likelihood of

freezing in the temperaturé ranges at which freeze-thaw cycles
normally occur. . The subs‘ur%face layer of wick material is also
provided to draw water away from the affected area by capillary
action. Thus moving water éway from the affected area, so that

gr—

there 18 less likelihood io:: ground disturbance should the

affected area freeze. The use of this method to protect roads
and buried infrastructuré such as utility lines will
hereinafter be further described.

According to another aépect of the present invention there

is provided a subsurface insulation material fabricated in

=

accordance with the teachiﬁgs of the present invention. The

subsurface insulation material includes a layered body
including with a layer of thermal insulation having a top

surface and a bottom surface. A layer of wick material capable

of drawing water away from by capillary action is glued to one
of the top surface or the bottom surface.
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The subsurface insulation material, as described above,
has the two key lavyers necéssary according to the teachings of
the method described above. The layer of wick material 1is
placéd on the top surface or the bottom surface depending upon
whether the source of the water originates from above or below

the level of the panel. Of 'course', the layer of wick material

can be glued to one surface of the panel and the panel can be

oriented in the ground to place the layer of wick material
along the top surface or the bottom surface. Beneficial
results have been obtained through the use of polyurethane foam

insulation in the form of rigid sheets.

Although beneficial results may be obtained through the
use of the subsurface insu'léation material, as described above,
water coming from secondary sources (such as an artisian

spring) and other directions can be confined by placing a lavyer

of water repelling material glued to the other of the top

surface or the bottom surface.

Although benefinial résults'may be obtained through the
use of the subsurface insulation material, as described above,
when covering large areaé, such as underlying multi-lane
highways, 1t 1s difficult to do so using a single panel. It is,
therefore, nécessary Co usé‘many'panels, However, the object
of containing and redirecting the water could be defeated by
water seeping around the panels. It is, therefore, preferred
that the panels have notches along peripheral side edges that
permit the sheets to be piaced in side by side overlapping

engagement.

Although beneficial résults may be obtained through the

use of the subsurface insulation material, as described above,

‘there is a danger that the panels placed in side by side

overlapping engagement will separate unless there is something
to maintain them engaged. %Even more beneficial results mav,
therefore, be obtained whe-nithe notch along a first peripheral
side edge has a first portion of a mating tape fastener and the
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notch along the second peripheral side edge has a second

portion of the mating tape fastener. This enables the panels
to be held together by a mating of the mating tape fasteners.

It will be appreciated t_hat’ other types of interlocking or

overlapping fasteners may be.used.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other features of the invention will become more

apparent from the follow1ng description in which reference is
made to the appended drawings, the drawings are for the purpose
of illustration only and are not intended to in any way limit
the scope of the invention to the particular embodiment or
embodiments shown, wherein:

FIGURE 1 1s an end elevation view, in section, of a road
having with an affected area which has been repaired in
accordance with the methed of reducing ground disturbance
during freeze-thaw cycles of the present ilnvention.

FIGURE 2 1s a perspectlve view, partlally cut away, of the
road illustrated in FIGURE 1.

FIGURE 3 1is a perepectiVe view of the subsurface
insulation material used to repair the road illustrated in
FIGURE 1. .

FIGURE 4 is a detailed perspective view of connections

petween adjacent panels of the subsurface insulation material

used to repair the road ilLustrated in FIGURE 1.

FIGURE 5 is an end elevation view, 1in section, of a
utility line having with an affected area which has repaired
in accordance with themethod of reducing ground disturbance

during freeze-thaw cycles of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIGURE 2[ the~preferred method of reducing
ground disturbance during freeze-thaw c¢ycles includes
excavating soil 10 from an area, generally referenced by
numeral 12, that has been effected by ground disturbance due

to subsurface flow and subsequent freezing of water. A
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subsurface layer of thermal insulation 14 is then laid over

atffected area 12, thereby;thermally insulating affected area

12 from freezing. Referring to FIGURE 1, a subsurface layer
of wick material 16 that 1s capable of draWingwa*ter away from
affected area 12 by capillary action is also laid in a path of
the subsurface flow of _w#ter. Subsurface layer of thermal
insulation 14 is provided to reduce the likelihood of freezing
in the temperature ranges at which freeze-thaw cycles normally
OCCur. Subsuriface layer of %NiCk material 16 is provided to draw
water away from affected é.rea 12 by caplllary actidn. This
moves water away from affe@ted area 12, so that there ig less

likelihood of ground disturbance should affected area 12

fTreeze.

The best mode of applying this method to the repair of a
road will now be described}with reference to FIGURES 1 and 2.

Referring to FIGURE 2; pavement or gravel travel surface
18 covering affected area '512 18 removed.. It 1s recommended
that travel surface 18 be removed from an area ektending ten
meters before and an area éxtending ten meters after affected
area 12. Soil 10 1is excavatéed from affected area 12. Referring

po—

to FIGURE 1, subsurface layer of thermal insulation 14 is laid

over affected area 12, theieby thermally insulating affected
area 12 from freezing. In the illustrated embodiment,
subsurface layer of thermal insulation 14 has a top surface 20
and a bottom surface 22 zand downwardly angled wings 24.
Downwardly angled wings 24 prevent frost penetration from
peripheral edges 26 of subsﬁrface layer of thermal insulation
14. A subsurface layer of water.repelling material 28 is laid
parallel to bottom surfaceéZO of subsurface layer of thermal
insulation 14, thereby providirig a barrier to the incursion of
water from below subsurfacé layer of thermal insulation 14.

Subsurface layer of wick material 16 which is capable of

drawing water away from affected area 12 by capillary action,

1s laid parallel to top surface 22 of subsurface layer of
thermal insulation 14 that is positioned in a path of the

subsurface flow of water, thereby drawlng water originating
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from the source of water. Soil 10 is then replaced over
subsurface layer of wick mate_rial 16 that lies parallel to top
surface 22 of subsurface layer of thermal insulation 14. After

soil 10 is replaced, affected area 12 can then be repaved with

travel surface 18.

The best mode of applYing this method to the repair of a
utility line will now be described with reference to FIGURE 5.

Referring to FIGURE i5, there 1is provided a method of
reducing ground disturbanee during freeze-thaw cycles which
includes excavating soil from an area 12 that affected by
ground disturbance due to ‘subsurface flow and subsequent
freezing of water. When affected area 12 is along a right of

P

way of a buried utility line 30, soil 10 is excavated to buried

utility line 30. Subsurface layer of thermal insulation 14, as

described above, is laid ouer buried utility line 30, thereby

thermally insulating a":fected area 12 from freezing. Downwardly

angled wings 24 are prov1ded to prevent frost penetration from
peripheral edges 26 of subsurface layer of thermal insulation
14. Subsurface layer of W1ck material 16, as described above,
18 laid parallel to top aurface 20 of subsurface layer of
thermal insulation 14 that 18 positioned 1in a path of the
subsurface flow of water, thereby drawing water originating
from the source of water. Soil 10 is then replaced over
sub\suxfface layer of thermal insulation 14 and subsurface layer

of wick material 16.

A subsurface insulation material fabricated in accordance

-

with the teachings of the present invention, and generally

indicated by reference numeral 100, will now be described with
reference to FIGURES 3 and 4. Subsurface insulation material
100 was developed to speed up installation. Referring to
FIGURE 3, there is provided a subsurface insulation material
100, which includes a layered body 112 with a layer of thermal
insulation 14 in the form of a rigid sheet 118 of polyurethane
foam. Sheet 118 has a first;side edge 120, a second side edge
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122, a top surface 124 and a bottom surface 126. A first notch
128 extends the length of first side edge 120. Referring to
FIGURE 4,'first notch 128 supports a first portion 130 of a
mating tape fastener, generally referenced by numeral 132.
Referring to FIGURE 3, a second notch 134 extends along the
length of second side edge%122. Referring to FIGURE 4, second
notch 134 supports a second;portion 136 of mating tape fastener

132. First notch 128 of shéet 118 1s adapted to engage second

notch 134 of a second sheét 138 when sheet 118 1is placed in
side by side engagement with second sheet 138. First portion
130 and second portion 136:0f mating tape fastener 132 engage
to hold sheet 118 to second sheet 138 as illustrated in FIGURE

3.
Referring to FIGURES 3 and 4, a layer of non-woven fabric

wick material 16 which is Capable of drawing water away from

by capillary action is glued to top surface 124 and extends
past first side edge 120. A.layer 6f water repelling material
28 1s glued to bottom surface 126. It will be appreciated that
depending on&whetherjsource;of*wateroriginates above or below
thé level of sheet 118, layer of water repelling material 28
could be glued to top surfaée 124, and layer of non-woven wick
material 16 could be glued to bottom surface 126 instead of as
illustrated. |

Referring to FIGURE-B,isome of sheetsg 118 may be planer,

while other of sheets 118 may have angled wings 24. By using
sheets 118 which may be secured together, installation can be
sped wup and affected areas of varying sizes can be

accommodated.

In this patent document, the word "comprising" is used in

its non-limiting sense to mean that items following the word
are 1included, but items not specifically mentioned are not
excluded. .A.reference.to'an;element.by the indefinite article
"am" doeg not exclude the possibility that more than one of the
element 1s present, unless ﬁhe context clearly requires that‘

Chere be one and only one of the elements.
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It will be apparent: to one skilled 1in the_ art that
modifications may be made to the illustrated embodiment without
departing from the spirit and scope of the invention as

hereinafter defined in the Claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method of reducing ground disturbance during freeze-

thaw cycles, comprising the steps of:

excavating soil from an area affected by ground
disturbance due to subsurface flow and subsequent freezing of
water;

laying a subsurface layer of thermal insulation over the

affected area, thereby thermally 1insulating the affected area

oy

from freezing, the subsurface layer of thermal insulation

having a top surface and a bottom surface, the subsurface

layer of thermal insulation also having downwardly angled

wings, thereby preventing frost penetration from peripheral

edges of the subsurface layer of thermal insulation; and

laying a subsurface layer of wick material capable of

drawing water away from the affected area by capillary
action, the subsurface layer of wick material being parallel
to the subsurface layer of thermal insulation and positioned

F

1n a path of the subsurface flow of water.

2. The method as defined 1in Claim 1, the affected area

underlying a road.

3. The method as defined in Claim 1, the affected area being

along a right of way of a buried utility line.

4. The method as defined in Claim 1, the subsurface flow of
water originating from a source below the subsurface layer of
thermal 1nsulation and the subsurface layer of wick material

peing placed along the bottom surface of the subsurface layer

of thermal i1nsulation.

5. The method as defined in Claim 1, the subsurface flow of
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water orilginating from a source above the subsurface layer of
thermal 1insulation and the subsurface layer of wick material
being placed along the top surface of the subsurface layer of

thermal i1nsulation.

6. The method as defined in Claim 1, the subsurface layer of

wlck material being a non-woven fabric.

7. The method as defined in Claim 1, the subsurface layer of

thermal insulation being polyurethane foam insulation.

8. The method as defined 1n Claim 1, a layered panel being
provided to facilitate rapid installation which includes the
layer of thermal 1i1nsulation with the layer of wick material

glued to one of the top surface or the bottom surface.

9. The method as defined 1in Claim 8, a 1layer of water
repelling material Dbeing glued to the other of the top

surface or the bottom surface.

10. The method as defined in Claim 7, the polyurethane foam
insulation being 1in the form of rigid sheets with notches
along peripheral side edges that permit the sheets to be

placed in side by side overlapping engagement.

11. The method as defined in Claim 10, the notches including

a notch along a first peripheral side edge having a first
portion of a mating tape fastener and a notch along the
second peripheral side edge having a second portion of the

mating tape fastener.
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12. A method of reducing ground disturbance during freeze-
thaw cycles, comprising the steps of:

excavating soil from an area affected by ground
disturbance due to subsurface flow and subsequent freezing of
water, the soll being excavated to a depth below a source of
the subsurface flow of water, the affected area underlying a
road;

laying a subsurface layer of thermal insulation over the

affected area, thereby thermally 1nsulating the affected area

from freezing, the subsurface layer of thermal 1nsulation
having a top surface and a bottom surface, the subsurface
layer of thermal insulation having downwardly angled wings,
thereby preventing frost penetration from peripheral edges of
the subsurface layer of thermal insulation;

laying a subsurface layer of water repelling material
parallel to the bottom surface of the subsurface layer of
thermal insulation, thereby providing a barrier to the
incursion of water from below the subsurface layer of thermal
insulatlon; and

laying a subsurface layer of wick material capable of

drawing water away from the affected area by capillary
action, the subsurface layer of wick material being parallel
to the top surface of the subsurface layer of thermal
insulation positioned 1in a path of the subsurface flow of
water, thereby drawing water originating from the source of

water.
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13. A method of reducing ground disturbance during freeze-

thaw cycles, comprising the steps of:

excavating soil from an area affected by ground

disturbance due to subsurface flow and subsequent freezing of

water, the affected area being along a right of way of a

buried utility line;
laying a subsurface layer of thermal insulation over the

buried utility 1line, thereby thermally 1nsulating the

affected area from freezing, the subsurface layer of thermal

insulation having a top surface and a bottom surface, the

”

subsurface layer of thermal i1insulation having downwardly

angled wings, thereby preventing frost penetration from

peripheral edges of the subsurface layer of thermal

insulation; and

laying a subsurface layer of wick material capable of
drawing water away from the affected area by capillary
action, the subsurface layer of wick material being parallel
to the top surface of the subsurface layer of thermal

insulation positioned 1n a path of the subsurface flow of

water, thereby drawing water originating from the source of

water.
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14. A subsurface insulation material, comprising:
a layered body including:

a layer of thermal 1nsulation having a top surface and a

bottom surface, the laver of thermal i1nsulation being 1n the
form of rigid sheets with notches along peripheral side edges
that permit the sheets to be placed 1n side Dby side
overlapping engagement; and

a layer of wick material capable of drawing water away

from by capillary action glued to one of the top surface or

the bottom surface.

15. The subsurface insulation material as defined in Claim

14, having a layer of water repelling material glued to the

other of the top surface or the bottom surface.

16. The subsurface insulation material as defined 1n Claim

14, the layver of thermal 1nsulation being polyurethane foam

insulation.

17. The subsurface i1nsulation material as defined in Claim

14, the notches including a notch along a first peripheral

side edge having a first portion of a mating tape fastener

and a notch along the second peripheral side edge having a

second portion of the mating tape fastener.
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18. A subsurface 1insulation material, comprising:

a layered body including:

a layer of thermal insulation in the form of a rigid
sheet of polyurethane foam, the sheet having a first side
edge, a second side edge, a top surface and a bottom surface;

a first notch extending a length of the first side edge
and supporting a first portion of a mating tape fastener;

a second notch extending a length of the second side
edge and supporting a second portion of the mating tape
fastener, the second notch of the sheet being adapted to
engage the first notch of a second sheet when the sheet 1is
placed in side by side engagement wlth the second sheet, the
first portion and the second portion of the mating tape
fastener engaging to hold the sheet to the second sheet;

a layer of non-woven fabric wick material capable of
drawing water away from by capillary action glued to the top
surface and extending past the first peripheral edge;

a layer of water repelling material glued to the bottom

surface.
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