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(57) ABSTRACT 

A reinforced Wall system is provided for protecting under 
lying Wall substrates against natural and unnatural blast 

effects. The reinforced Wall system may be made by com 
bining several layers of materials in various con?gurations. 
In a preferred embodiment, the reinforced Wall system 
includes an underlying Wall substrate, and a reinforcing Wall 
covering. The reinforcing Wall covering includes three lay 
ers of elastomeric material, one layer of a reinforcement 
grid, and a layer of a release agent. The ?rst layer of 
elastomeric material is applied to the underlying Wall sub 
strate. A reinforcement grid of strands is then applied to the 
?rst elastomeric layer. Preferably, the grid includes horiZon 
tally and vertically extending strands having elastic cores 
Wrapped by helically Woven aramid ?bers. A second elas 
tomeric layer is applied to the reinforcement grid for addi 
tional blast protection. Preferably, the reinforcing Wall cov 
ering includes a third elastomeric layer. HoWever, the third 
elastomeric layer is separated from the second layer by a 
release agent. The release agent is applied betWeen the 
second and third elastomeric layers to reduce the adherence 
betWeen the tWo. If the reinforced Wall system experiences 
an explosive blast, the third elastomeric layer shears at the 
release agent from the underlying second elastomeric layer 
providing independent deformation and protection from 
each layer. Textures may be incorporated into the elasto 
meric polymer to provide the appearance of a conventional 
Wall and promote the adhesion of additional coatings. Alter 
natively, modi?ed spackle incorporating polymer adhesives 
may be used to cover the most exterior polymer layer. 
Fungicides, bactericides, viruscides and ?re retardants may 
be incorporated into the reinforcing Wall system to provide 
protection against the spread of biological agents and ?re. 
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REINFORCED WALL STRUCTURE FOR BLAST 
PROTECTION 

RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of my 
co-pending US. Provisional Application Serial Nos. 60/436, 
540 and 60/436,543, both ?led Dec. 27, 2002. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to methods and con 
structions for protection of the contents of an enclosed space 
against damage caused by ?ying debris. More particularly, 
the present invention relates to methods and constructions 
for Walls and ceilings for protection against natural and 
unnatural damaging forces. Natural forces may include, but 
are not limited to, earthquakes, ?res, and high Winds such as 
caused by tornadoes and hurricanes. Unnatural forces may 
include, but are not limited to, accidents involving boats, 
cars, planes or other vehicles, and explosive blasts such as 
caused during War or by terrorist attacks. 

[0003] The present invention has particular application to 
protecting structures against bomb effects. Accordingly, the 
present invention is described herein With particularity to the 
protection of building Walls against bomb effects. HoWever, 
the present invention also has application to protecting other 
structures such as cargo containers, vehicles, machinery, etc. 
Accordingly, the phrase “Wall structure” is used herein in the 
broadest sense to include any structure for protecting occu 
pants and things. 

[0004] The bomb has long been a favored Weapon of 
terrorists’ intent on killing people, destroying property or 
disrupting civil operations. Since the bombing of the Khobar 
ToWers in Saudi Arabia in 1996 and the Sep. 11, 2001 
terrorist attack on the American Pentagon and World Trade 
Center, an intensi?ed focus has been made to improve 
buildings’ resistance to blast effects. 

[0005] Little can be done to prevent damage to persons or 
objects Who suffer a direct impact from the blast. HoWever, 
a signi?cant fraction of the damage to persons or properties 
can be reduced to those persons and objects that do not suffer 
a direct impact. One of the greatest causes of damage from 
an explosive attack comes from fragmentation, Where pieces 
of Walls, WindoWs, equipment and other heavy objects ?y at 
high speeds, Which results in extensive injury and death. 
According to some estimates, fragmentation causes up to 
80% of the casualties during a building failure. 

[0006] A key tactic to defeating the threat of terrorist 
explosions is to insure that the Wall is reinforced to survive 
a bomb blast Without breaking apart and contributing to the 
fragment problem. The typical approach is to add strength 
and mass to the Wall, usually using concrete and steel. Such 
“fortress” approaches are dif?cult to implement, are time 
consuming, are prohibitively expensive, and add signi?cant 
Weight so as to be prohibitive for most existing structures. 

[0007] In 1999, the US. Air Force research laboratory 
began evaluating the use of elastomeric polymers applied to 
building Walls for rapid and cost effective blast protection. 
An elastomeric coating, a polymer typically used for truck 
bed liners, Was sprayed upon an 8‘><8‘ concrete Wall. The 
concrete block previously found to fail at 2-4 psi pressures, 
Withstood testing at 80+psi blast pressures. The tested Wall 
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experienced large de?ections during blast testing. HoWever, 
the Wall remained in place and persons outside the imme 
diate blast injury Would have remained safe. 

[0008] Additional attempts have been made to reinforce 
existing Walls. For example, several US. patents including 
US. Pat. Nos. 6,212,840 and 5,763,043 describe reinforcing 
Wall structures using fabrics, such as carbon ?ber, mylar, 
?berglass or aramid materials such as KevlarTM. Fabrics or 
grids made of these materials are adhered to a Wall using 
binding agents such as epoxies, mixed resins, glues, rubber 
and many others. Additional retro?t attempts to reinforce 
existing Walls have included the use of thermosetting adhe 
sives betWeen the reinforcing structure and the underlying 
Wall. Also, geotextile fabrics and laminate sheets have been 
used as curtains to catch fragmentation and to reinforce Wall 
structures. Even rigid plastic foam insulation boards have 
been applied to concrete or other Wall materials for blast 
protection. 
[0009] Unfortunately, each of the previous attempts to 
reinforce Wall structures have suffered from signi?cant 
draWbacks. For example, material curtains of geotextile 
materials and the like must be attached to a Wall using bolts 
or brackets Which can degrade the structural integrity of the 
Wall structure. One key element to the retention of fragmen 
tation is to provide ductility to the reinforcing Wall structure. 
Unfortunately, reinforcing fabrics made of carbon ?ber 
and/or aramid provide high strength but little elongation. 
Accordingly, most fabrics and grid structures are too rigid to 
provide suf?ciently elastic properties to deform under blast 
conditions so as to absorb much of the blast energy. An 
attempt to overcome this disadvantage is described in US. 
Pat. No. 6,212,840 Which discloses a thread Which is Woven 
in a manner to provide increased stretch. HoWever, still 
additional ductility is desirable for blast protection. 

[0010] Elastomeric polymers tend to suffer from dimin 
ishing returns as the elastomeric covering of a Wall is 
increased in thickness. In particular, the thicker the elasto 
meric covering, the greater the outside radius of the material 
When deformed during blast conditions. To use an analogy, 
a single piece of paper bends easily; hoWever, a hundred 
sheets adhered together do not. Similarly, the thicker the 
elastomeric layer, the more prone it is to fracture under blast 
conditions. 

[0011] Still an additional disadvantage of the prior art 
reinforcement systems is that they do not provide the general 
appearance of a typical building Wall. Instead, the outer 
elastomeric layer of the reinforcing Wall structure is pre 
sented to the building occupants, appearing like a plastic 
covering. Moreover, sprayed-on elastomers tend to exagger 
ate surface imperfections, While troWel-on and roll-on appli 
cators are dif?cult to apply With a consistent thickness. To 
create an aesthetic appearance, a texture can be machined 

into the elastomer using handheld or poWered tools. These 
typical texturiZing techniques produce a ?ne bumpy ?nish 
much like course sandpaper. The texturiZed elastomer may 
be acceptable to some architects and designers, but lack the 
quality demanded by many. Further, it is difficult to adhere 
Wallpaper or paint to elastomer layers. 

[0012] Attempts have been made to eliminate the 
unsightly appearance of the elastomer-covered Walls, such 
as by covering the Walls With additional building materials. 
Unfortunately, the additional building materials reduce the 
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dimensions of the room and are also prone to fragmentation 
under blast conditions. Accordingly, prior art attempts, 
though achieving signi?cant improvement in a Wall’s ability 
to Withstand a bomb blast, still suffer from signi?cant 
disadvantages. 
[0013] Thus, there is a signi?cant need for an improved 
reinforced Wall system Which can be used for both initial 
fabrication of a Wall or for retro?tting an existing Wall 
structure. 

[0014] It Would also be advantageous to provide an 
improved reinforced Wall structure Which provides 
improved blast protection. 

[0015] It Would still be an additional advantage to provide 
a reinforced Wall structure Which provides improved elastic 
properties. 
[0016] It Would be another advantage to provide a rein 
forced Wall structure that reduces the brittleness typically 
found When increasing the thickness of a elastomeric layer 
upon a Wall. 

[0017] Further, it Would be advantageous to provide a 
reinforced Wall structure Which Would reduce the propensity 
of a ?re to spread caused by a bomb blast. 

[0018] Finally, it Would be advantageous to provide an 
improved reinforcing Wall structure Which provides a con 
ventional dryWall texture Without requiring an additional 
layer of conventional building materials. 

SUMMARY OF THE INVENTION 

[0019] The present invention addresses the aforemen 
tioned disadvantages by providing an improved reinforced 
Wall structure for Withstanding blast effects. The reinforced 
Wall system includes an underlying Wall substrate. The Wall 
substrate may be any Wall structure knoWn to those skilled 
in the art such as brick, concrete, Wood, reinforced dryWall, 
and other Wall structures that can be determined by those 
skilled in the art. The Wall substrate may also include plastic, 
metal or ?berglass sheets, such as Where the Wall substrate 
forms a panel of a vehicle, cargo container or the like. The 
Wall substrate is then covered With a reinforcing Wall 
covering. 
[0020] The reinforcing Wall covering may be constructed 
in various manners depending on the various threat level to 
the Wall and based upon the potential level of blast effects 
Which the Wall may experience. In a preferred embodiment, 
the Wall covering includes a ?rst layer of elastomer applied 
to the Wall substrate. The elastomeric layer may be selected 
from various materials knoWn to those skilled in the art. For 
example, suitable elastomeric materials include extruded 
thermoplastics, polyurea, polyurea-urethane, polyurethane, 
and mixtures thereof. The elastomeric layer may be applied 
by numerous means including spray or dip application or 
With troWel-on or roll-on applicators. HoWever, air-less high 
pressure heated spray gun application is considered best for 
providing an expedient and inexpensively applied layer of 
elastomeric material to building Walls. Suitable spray sys 
tems include the GracoTM, Foam CatTM, and GlasscrafTM 
dual component dispenser. 

[0021] A reinforcing grid of strands is then applied to the 
?rst elastomeric layer. The grid of strands includes vertical 
and horiZontal strands made of various reinforcing materials 
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knoWn to those skilled in the art. Preferably, the grid is made 
of one of the aramid materials such as KevlarTM or 
TWaronTM. Alternatively, the grid may be constructed of 
?bers made of carbon ?ber, rayon, nylon, polyester, steel, or 
of numerous other materials as can be selected by those 
skilled in the art. The grid may also be made of combinations 
of the various materials Which may be constructed including 
traditional vertically extending “Warp” threads and horiZon 
tally extending “Weft” threads. Alternatively, the reinforcing 
grid may include ?bers Which are helically Woven or cross 
Woven to provide additional elasticity. Preferably, the mini 
mum spacing betWeen strands is equal or greater than the 
diameter of the strands themselves. 

[0022] In a preferred embodiment, the reinforcing grid 
includes horiZontally and vertically extending strands Which 
include an elastic central core Wrapped by helically Woven 
aramid ?bers. Preferably, the threads’ elastic cores are 
constructed of elastic materials such as spandex, nylon, 
rubber or other signi?cantly stretchable material. These 
vertically and horiZontally extending cores are then Wrapped 
by a Dupont KevlarTM or Teijin TWaronTM brand aramid in 
helical manner similar to the outer Wrapping of a bungee 
cord. Advantageously, the elastic cord/helically Wrapped 
aramid composite strands provide a highly elastic grid for 
absorbing the energy from a blast effect. Preferably, the 
outer aramid threads are Wrapped at an angle relative to the 
elastic core so that the elastic core and aramid threads reach 
their maximum elongation simultaneously prior to ruptur 
mg. 

[0023] The preferred reinforced Wall system includes a 
second elastomeric layer applied over the reinforcement 
grid. Again, the elastomeric layer is preferably applied using 
a spray application of any of numerous materials knoWn to 
those skilled in the art. Still additional elastomeric layers 
may be applied to provide additional protection to the Wall 
substrate. HoWever, preferably, a release agent is applied 
betWeen immediately adjacent elastomeric layers. The 
release agent may be any of numerous loW adhesion mate 
rials such as te?on, silicon, grease, or oil based materials 
Which reduce the adherence betWeen elastomeric layers. 

[0024] With reference to the preferred reinforcing Wall 
covering, the release layer is preferably sprayed upon the 
second elastomeric layer leaving the periphery of the Wall 
uncovered by the release agent. In another embodiment, the 
release agent is applied on the perimeter of the underlying 
elastomeric layer leaving only the middle region of the 
elastomeric layer exposed. An elastomeric layer is then 
applied over the release agent. Though the elastomeric layer 
Will adhere minimally to the release agent, the elastomeric 
layer is held in place primarily due to its adherence directly 
to the underlying second elastomeric layer Where the release 
agent is not present. 

[0025] By separating the second and third elastomeric 
layers With a release agent, the third elastomeric layer is 
alloWed to substantially “?oat” atop the second layer. In the 
event of a bomb blast or other violent environmental activity 
in the area, the second and third elastomeric layers Will shear 
Where the release agent has been applied. In similar manner 
to a phone book Withstanding greater bending than a Wood 
beam, the separation of elastomeric layers alloWs the layers 
to deform independently so as to Withstand greater defor 
mation Without fracturing or tearing. 
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[0026] Where the Wall appearance is of concern, prefer 
ably the third elastomeric layer is modi?ed to provide a 
drywall texture. To this end, preferably the last feW milli 
meters of the elastomeric layer are applied With an aggregate 
mixed into the elastomeric material to provide a slightly 
bumpy surface. The aggregate may consist of sand, Walnut 
shells, metal fragments, or mixtures thereof having a grit 
siZe betWeen 16 grit-30 grit, though alternative aggregate 
siZes can be selected by one skilled in the art. The aggregate 
is added to the elastomer to provide a surface pro?le having 
enhanced adhesion properties for attachment of a paint, 
intumescent, spackle or other layer. Moreover, the aggregate 
provides the underlying layer With an appearance having 
greater similarity to that of a traditional Wall. 

[0027] An alternative method to providing a dryWall-like 
?nish can be accomplished by applying a modi?ed spackle 
to the outer elastomeric layer. The modi?ed spackle prefer 
ably includes a mixture of Water, limestone and acrylic 
copolymer Which can be applied using traditional troWel-on 
or roll-on techniques to cover the entire underlying elasto 
meric layer. Alternatively, the modi?ed spackle of Water, 
limestone and acrylic copolymer can be applied to an 
elastomeric surface Which has incorporated an aggregate to 
provide the most realistic dryWall-like appearance. 

[0028] Finally, preferably the reinforced Wall system 
includes an outer ?re retardant coating. The ?re retardant 
coating may be a conventional ?re retardant paint. HoWever, 
preferably the outer coating is an intumescent topcoat Which 
is approximately 20/1000“ thick. Suitable intumescent mate 
rials include those supplied under the trade names Firefree 
88”‘ and CKC F268 TM. Alternatively, the intumescent mate 
rial may be mixed With the modi?ed spackle to provide an 
outer intumescent char forming covering to improve ?re and 
heat resistance to the underlying Wall structure. 

[0029] Variation of the reinforced Wall system may be 
made Without departing from the spirit and scope of the 
invention. For example, depending on various factors such 
as the degree of threat of destructive force, installation costs 
or importance of building occupants and materials, addi 
tional layers of elastomeric materials, release agents, rein 
forcement grids, and intumescent compounds may be added 
to the reinforcing Wall covering. Alternatively, Where blast 
protection is of lesser concern, one or more layers of 
elastomeric materials, reinforcement grid, release agents or 
intumescent materials may be removed. 

[0030] It is thus an object of the present invention to 
provide an improved reinforced Wall system Which can be 
used for both initial fabrication of a Wall or for retro?tting 
existing Wall structures. 

[0031] It is an additional object of the present invention to 
provide an improved reinforced Wall structure Which can 
provide improved blast protection. 

[0032] It is still another object of the present invention to 
provide an inexpensive and aesthetically pleasing Wall struc 
ture having improved reinforcing properties. 

[0033] These and other further advantages of the present 
invention Will be appreciated by those skilled in the art upon 
reading the detailed description Which folloWs With refer 
ence to the attached draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] FIG. 1 is a perspective draWing the application of 
an elastomeric coating upon a reinforcing grid of the present 
invention; 
[0035] FIG. 2 is cut-aWay side vieW of a ?rst preferred 
embodiment of the reinforced Wall system of the present 
invention; 
[0036] FIG. 3 is cut-aWay side vieW of a second embodi 
ment of the reinforced Wall system of the present invention; 

[0037] FIG. 4 is cut-aWay side vieW of a third embodi 
ment of the reinforced Wall system of the present invention; 

[0038] FIG. 5 is a perspective vieW of a preferred strand 
for a grid of the present invention including ?bers Wrapped 
around an elastic core; 

[0039] FIG. 6 is a perspective vieW of a preferred grid of 
the present invention including strands having ?bers 
Wrapped around an elastic core; and 

[0040] FIG. 7 is a side depiction of a high-pressure heated 
dual component sprayer for applying an elastomeric coating 
of the reinforced Wall system of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0041] While the present invention is susceptible of 
embodiment in various forms, as shoWn in the drawings, 
hereinafter Will be described the presently preferred embodi 
ments of the invention With the understanding that the 
present disclosure is to be considered as an exempli?cation 
of the invention, and it is not intended to limit the invention 
to the speci?c embodiments illustrated. 

[0042] With reference to the ?gures, the reinforced Wall 
system 1 of the present invention includes an underlying 
Wall substrate 3. The Wall substrate may be any type of 
conventional building support or enclosure such as a Wall, 
ceiling, ?oor, or building support. Alternatively, the Wall 
substrate may consist of a body panel or support member of 
a plane, boat, automobile or other vehicle. The Wall substrate 
3 can even take the form of a sideWall of a cargo container 
or the like. The Wall substrate may be constructed in any 
manner knoWn to those skilled in the art. For example, 
Where the Wall substrate forms part of a cargo container or 
a vehicle, the Wall substrate may be a simple panel of plastic 
or metal Which may or may not include reinforced ribbing. 
Where the Wall substrate forms part of a building, it may be 
constructed of brick, concrete, Wood, reinforced dryWall, or 
other masonry. 

[0043] The Wall substrate 3 is then covered and protected 
by a reinforced Wall covering 5. The reinforced Wall cov 
ering includes one or more layers of the folloWing: elasto 
meric coatings; reinforced grids, also referred to as fabrics, 
release agents, modi?ed spackle coatings and intumescent 
coatings or additives. The elements are combined in various 
combinations depending upon the nature of the Wall sub 
strate being protected to provide the maximum cost effective 
manner for protecting the underlying Wall substrate from a 
blast effect. With reference to FIGS. 1-4, most reinforced 
Wall structures 1 of the present invention Will include 
application of a ?rst elastomeric layer 7 to the Wall substrate 
3. Preferably, the Wall substrate’s surface is prepped by 
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removing dirt and other materials including ?aking paint, 
and by removing excess moisture. Suitable elastomeric 
materials include extruded thermoplastics, polyurea, poly 
ureaurethane, polyurethane, and mixtures thereof. HoWever, 
a preferred product is polyurea provided by BASFTM or a 
polyurea product sold by Line-X under the designation 
XS350. Depending on the polymer layer’s purpose, the 
polymer layer Will typically be prepared to a depth of 

[0044] The polyurea elastomers are considered preferable 
as they are very reactive, do not require a catalyst to cure and 
cure particularly fast, typically in the 5-15 second range. 
Polyurea also provides high elongation, high strength and 
modulus of elasticity. Polyurea is preferably applied using a 
spray applicator as shoWn in FIGS. 1 and 7 Which includes 
a manually controlled spray gun 29 Which is connected to 
hoses 39, heaters 31, feed pumps 34, proportioning pumps 
33 and a pressuriZed source 35 to supply appropriate hard 
eners 43 and resins 41. Typically using noZZle pressures of 
2,500-3,000 psi, spray applicators such as provided by 
Graco, Inc. of Minneapolis, Minn. supply approximately 30 
cubic feet of elastomer material per minute. 

[0045] The reinforced Wall covering 5 of the present 
invention Will preferably include one or more layers of a 
reinforced grid 13. With reference to FIGS. 1-6, the grid Will 
be af?xed to the Wall substrate or underlying elastomeric 
layer using an adhesive or pressure sensitive tape. The grid 
13 includes vertically extending Warp threads 15 and hori 
Zontally extending Weft threads 17. The terms “vertical” and 
“horizontal” are intended to be used in the broadest sense to 
refer to the threads positioned to extend generally vertically 
or horiZontally With respect to each other, and Would thus 
include various combinations of cross stitching, Weaves in 
varying directions, helical patterns and the like. With refer 
ence to FIG. 5, in a preferred embodiment, the grid 13 
includes vertical and horiZontal threads Which include elas 
tic cores 19 Which are independently Wrapped With com 
paratively non-stretching ?bers 21 made of carbon ?ber, 
aramid ?ber, steel strands, or other high strength loW elastic 
?laments. The elastic core may be constructed of various 
materials including spandex, nylon or rubber. HoWever, 
preferably the elastic core provides a signi?cant elasticity to 
the overall grid structure. 

[0046] After the grid structure 13 has been installed upon 
the Wall, preferably an additional layer 9 of elastomeric 
material is applied to cover the reinforced grid of strands. 
The additional elastomeric layer is applied in similar manner 
to the ?rst elastomeric layer 7 Which Was applied directly to 
the underlying Wall substrate. In particular, the additional 
one or more elastomeric layers may be applied by spray, dip, 
troWel-on, or roll-on applications. 

[0047] With reference to FIGS. 2-4, Where elastomeric 
layers are applied directly to an underlying elastomeric 
layer, preferably the reinforcing Wall covering 5 includes a 
release agent 23 sandWiched betWeen the respective elasto 
meric layers. The release layer may also be applied by dip, 
spray, troWel-on or roll-on application. The release agent 
may be any preferably nontoxic material Which reduces the 
adhesion betWeen the respective adjacent layers of elasto 
meric material. Suitable release agents include Wax, oil, 
silicon or te?on based substances, though additional mate 
rials can be selected by those skilled in the art. In a ?rst 
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preferred construction, the release layer is applied to the 
center of the underlying elastomeric layer leaving a thin 
periphery uncoated. The additional elastomeric layer is 
applied providing predominant adhesion and af?xation 
betWeen the respective elastomeric layers at their peripher 
ies. Alternatively, the release agent may be applied upon the 
underlying elastomeric layer’s periphery or sporadically so 
as to reduce the af?xation of the elastomeric layers to one 
another. Preferably, the release agent provides some adhe 
sion betWeen the respective layers so as to maintain the 
overlying elastomeric layers in place Without signi?cant 
sagging or stretching due to the inherent Weight of the 
material. HoWever, in the event of a bomb blast, the release 
agent provides reduced adhesion to alloW the respective 
elastomeric layers to shear With respect to one another and 
independently ?ex and bend so as to absorb the bomb 
effects. The separation of the elastomeric material into 
independent layers also alloWs each to deform indepen 
dently so as to Withstand greater deformation Without frac 
turing or tearing. 

[0048] Preferably, the reinforced Wall system of the 
present invention provides for an aesthetic appearance. 
Various methods for providing a general pleasing appear 
ance to the outside of the Wall are available. With reference 
to FIG. 2, in a ?rst preferred construction, the last feW 
millimeters of the ?nal elastomeric layer include an inter 
spersed aggregate 25. The aggregate may be mixed into the 
resin or hardener material prior to application. Alternatively, 
the aggregate 25 may be fed directly into the spray noZZle 
for being sprayed Within the elastomeric material upon a 
Wall. Various aggregate materials may be utiliZed, such as 
sand, Walnut shells, metal fragments or mixtures thereof. 
Moreover, the aggregate may be of various siZes, though a 
30-60 grit siZe is preferred. The inclusion of an aggregate 
provides for a slightly bumpy surface so as to reduce the 
“plastic” appearance of the exterior elastomeric layer. The 
textured surface also provides for increased adhesion for the 
application of additional paints or coatings. 

[0049] In an additional preferred embodiment, a modi?ed 
“spackle” or joint compound is applied to cover the entire 
outer elastomeric layer. The modi?ed spackle includes tra 
ditional spackle materials such as Water, calcium sulfate, 
and/or limestone. HoWever, preferably the modi?ed spackle 
also includes an additional polymer adhesive such as an 
acrylic copolymer for additional adhesion to the underlying 
elastomeric layer. Suitable polymers and acrylic copolymers 
can be selected by those skilled in the art. The addition of the 
adhesive polymer provides for additional adhesion for affix 
ing a spackle to the underlying elastomeric coating, Whereas 
traditional spackle materials do not provide suitable adher 
ence to an elastomeric coating. 

[0050] The reinforced Wall structure 1 also preferably 
includes an outer coating 27 for providing a desired color. 
The coating may include a ?re retardant, such as an intu 
mescent material Which sWells and is char-forming under 
?re conditions. The outer coating may be a traditional ?re 
retardant paint Which is applied in conventional manner. 
Alternatively, it may be an intumescent paint Which is 
applied to a thickness of 20/1000“ thick, such as those 
provided under the tradenames FireFree 88 or CKC F-268. 
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[0051] In still an additional preferred reinforced Wall 
system, the outer modi?ed spackle material or paint incor 
porates ?re retardants, such as intumescent materials, fun 
gicides, bactericides, or viruscides. Preferably, the modi?ed 
spackle creates an anti-biological and/or ?re retardant cloud 
upon seeing blast effects. Alternatively, the anti-germ, bac 
teria and viral materials may be incorporated into the 
intermediate elastomeric layers or release agent layers. The 
addition of these anti-germ, bacteria and viral materials 
provide additional protection in the event that a terrorist 
adds a biological Weapon into an explosive blast. Preferably, 
the anti-biological agents are suf?ciently concentrated to 
minimiZe the effects of a biological agent Within a terrorist 
explosion; hoWever, not so concentrated or haZardous to 
result in additional harm to building occupants. 

[0052] Various modi?cations of the reinforced Wall sys 
tem can be made Without departing from the spirit and scope 
of the invention. For example, additional layers of reinforce 
ment grids of strands and elastomeric layers may be added 
for additional protection against bomb blasts. Alternatively, 
Where the threat of terrorism is particularly loW, or Where 
cost is a factor, the reinforcement grid and additional layers 
of elastomeric material may be eliminated. Examples of 
acceptable structures are listed as folloWs. 

EXAMPLE NO. 1 

[0053] As shoWn in FIG. 2, a preferred reinforced Wall 
structure for protecting high threat and highly valuable 
infrastructure such as the Pentagon is provided. The rein 
forced Wall structure 1 includes a Wall substrate 3 of brick, 
concrete, Wood, stucco, dryWall, etc. The Wall substrate is 
covered by a reinforced Wall covering including three elas 
tomeric layers 7, 9 and 11. After the Wall substrate has been 
prepped by the removal of dirt and moisture, a ?rst polymer 
layer 7 is applied to a depth of approximately 1/16“-1/s“ thick. 
A reinforcement grid 13 of strands is af?xed to the ?rst 
elastomeric layer by tacking the grid to the underlying 
elastomeric layer 7. Preferably, the reinforcement grid 
includes strands having a central elastic core Wrapped heli 
cally by aramid strands shoWn in FIGS. 5 and 6. After the 
reinforcement grid is af?xed in place, a second elastomeric 
layer 9 is sprayed upon the reinforcement grid. Preferably, 
the second elastomeric layer is applied to a thickness of 
1/16“-1/s“ thick. Thereafter, a release agent 23 of Wax, oil, 
te?on or silicon is applied to the center portion of the second 
elastomeric layer leaving only a periphery of a feW inches of 
the Wall substrate uncovered. A third elastomeric layer 11 is 
then applied to the reinforcing Wall covering to a depth of 
1/16“-%“ thick. 

[0054] An aggregate 25 is interspersed into the third 
elastomeric layer Within the ?nal feW millimeters of appli 
cation to provide a textured coating. The third elastomeric 
layer is then painted With an outer coating 27. Alternatively, 
a dryWall spackle material 27 incorporating polymer adhe 
sives, intumescent agents and/or antibacterial agents is 
applied to cover the third elastomeric layer. The modi?ed 
spackle material is then painted using a ?re retardant paint 
according to the color schemes of the building. 

EXAMPLE NO. 2 

[0055] As shoWn in FIG. 3, a second reinforced Wall 
system 1 of the present invention is provided Which is 
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considered particularly appropriate for protection of cargo 
containers, vehicle body panels and the like. The reinforced 
Wall system 1 includes tWo elastomeric layers 7 and 9 and 
a layer of reinforcement grid of strands 13. A ?rst elasto 
meric layer 7 is applied to the underlying Wall substrate by 
dip or spray application. The reinforcement grid 13 is then 
af?xed to the ?rst elastomeric layer. Preferably, the rein 
forcement grid includes vertically and horiZontally extend 
ing strands Which have center elastic cores Which are 
helically Wrapped by aramid ?bers. The reinforcing Wall 
covering may be applied to the interior or exterior of a cargo 
container, vehicle panel or the like. Moreover, the applica 
tion of a modi?ed spackle can be avoided since appearance 
is not a predominant feature. Instead, preferably the second 
elastomeric layer 9 is simply painted With a ?re retardant 
paint 27 or the like. 

EXAMPLE NO. 3 

[0056] An additional reinforced Wall system 1 is provided 
Where the threat of an explosion is decreased, or Where 
construction or cost considerations support lesser preventa 
tive measures. As shoWn in FIG. 4, the reinforced Wall 
system includes tWo elastomeric layers 7 and 9 separated by 
an intermediate release agent layer 23. The reinforced Wall 
system does not include a reinforcement grid. Instead, the 
elastomeric layers are to be 1/16“-%“ thick and provide 
signi?cant protection to the underlying Wall substrate. 

[0057] The outer elastomeric layer may be painted or 
covered With a dryWall modi?ed spackle to provide a more 
aesthetically pleasing appearance. Fire retardant additives 
may be introduced into the modi?ed spackle. Alternatively, 
the outer layer of the reinforced Wall system may be painted 
With a ?re retardant paint. 

[0058] Although particular preferred embodiments of the 
present invention have been described herein, it is to be 
understood that variations may be made in the construction, 
materials and shape of the reinforced Wall system Without 
departing from the spirit and scope of the invention. Having 
identi?ed the presently preferred best modes of practicing 
the invention, I claim: 

1. Areinforced Wall system providing impact resistance to 
a Wall, the reinforced Wall system comprising: 

a Wall substrate; and 

a reinforcing Wall covering including; 

a ?rst elastomeric layer adhered to said Wall; 

a reinforcement grid of strands; 

a second elastomeric layer; 

a third elastomeric layer, said third elastomeric layer 
including an aggregate providing a substantially dry 
Wall texture; 

a release agent layer positioned betWeen said second and 
third elastomeric layers; and 

a ?re retardant coating. 
2. Areinforced Wall system providing impact resistance to 

a Wall, the reinforced Wall system comprising: 

a Wall substrate; and 

a reinforcing Wall covering affixed to said Wall substrate 
including; 

a ?rst elastomeric layer, 



US 2004/0123541 A1 

a second elastorneric layer, and 

a release agent layer positioned between said ?rst and 
second elastorneric layers. 

3. The reinforced wall system of claim 2 Wherein said 
release agent is selected from the group consisting of Wax, 
te?on, silicon, or oil based materials. 

4. Areinforced wall system providing impact resistance to 
a Wall, the reinforced wall system comprising: 

a Wall substrate; and 

a reinforcing Wall covering including; 

a ?rst elastorneric layer, 

a reinforcement grid of stretchable horiZontally and ver 
tically extending strands, said strands including stretch 
able elastic center cores and substantially non-stretch 
able ?bers helically Woven around said elastic cores; 
and 

a second elastorneric layer. 
5. The reinforced wall system of claim 4 Wherein said 

strands include a rubber center and ararnid threads helically 
Wrapped around said rubber center. 

6. Areinforced wall system providing impact resistance to 
a Wall, the reinforced wall system comprising: 

a Wall substrate; and 

a reinforcing Wall covering including; 

a ?rst elastorneric layer adhered to said Wall substrate; 

a reinforcement grid; and 

a second elastorneric layer, said second elastorneric layer 
incorporating an aggregate so that the second elasto 
rneric layer provides a substantially conventional dry 
Wall texture. 

7. The reinforced wall system of claim 6 Wherein said 
aggregate is selected from the group consisting of sand, 
Walnut shells, and metal oxides. 

8. Areinforced wall system providing impact resistance to 
a Wall, the reinforced wall system comprising: 

a Wall substrate; and 

a reinforcing Wall covering including; 

a ?rst elastorneric layer adhered to said Wall, 

a reinforcement grid, 

a second elastorneric layer, and 

a ?re retardant coating covering said second elastorneric 
layer, said ?re retardant layer including an inturnescent 
material. 

9. A method of reinforcing a Wall substrate comprising: 

providing an underlying Wall substrate including an outer 
Wall surface; 

applying a ?rst elastorneric layer upon the outer Wall 
surface; 
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af?xing a reinforcement grid of strands to the ?rst elas 
torneric layer; 

applying a second elastorneric layer upon the reinforce 
rnent grid; 

applying a release agent layer upon the second elasto 
rneric layer; and 

applying a third elastorneric layer upon said release agent 
layer. 

10. The method of reinforcing a Wall substrate of claim 9 
further comprising applying an inturnescent ?re retardant 
coating to the third elastorneric layer. 

11. The method of reinforcing a Wall substrate of claim 9 
Wherein an aggregate is incorporated into the third elasto 
rneric layer providing said third elastorneric layer With a 
substantially conventional dryWall texture. 

12. The method of reinforcing a Wall substrate of claim 9 
Wherein said reinforcernent grid includes stretchable hori 
Zontally and vertically extending strands, said strands 
including elastic centers and threads helically Woven around 
said elastic centers. 

13. A method of reinforcing a Wall substrate comprising: 

providing an underlying Wall substrate including an outer 
Wall surface; 

applying a ?rst elastorneric layer to the Wall substrate; 

applying a release agent layer upon at least a portion of 
the ?rst elastorneric layer; and 

applying a second elastorneric layer upon said release 
agent layer. 

14. A method of reinforcing a Wall substrate comprising: 

providing an underlying Wall substrate including an outer 
Wall surface; 

applying a ?rst elastorneric layer upon the outer Wall 
surface; 

af?xing a reinforcement grid of strands to the ?rst elas 
torneric layer, the reinforcement grid including stretch 
able horiZontally and vertically extending strands, the 
strands including elastic centers and threads helically 
Woven around the elastic centers; and 

applying a second elastorneric layer upon the reinforce 
rnent grid. 

15. A method of reinforcing a Wall substrate comprising: 

providing an underlying Wall substrate including an outer 
Wall surface; 

applying an elastorneric layer to the outer Wall surface, the 
elastorneric layer incorporating an aggregate providing 
the elastorneric layer With a substantially dryWall tex 
ture. 


