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An expansion joint seal system which includes intumescent 
to protect uncoated edges of substrates . A fire rated com 
pressed expansion joint sealant is provided having an intu 
mescent proximate , but below the water - resistant top of the 
fire - retardant foam , so that when exposed to fire , the intu 
mescent expands to protect the exposed vertical surface of 
the adjacent concrete substrate . The end of the concrete is 
therefore protected in a manner which does not require joint 
overlap between the horizontal fire resistant coating and the 
compressible sealant . 
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EXPANSION JOINT SEAL SYSTEM WITH 
TOP AND SIDE INTUMESCENT MEMBERS 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation - in - part of U . S . 
patent application Ser . No . 15 / 681 , 500 for “ Expansion Joint 
Seal System , ” filed Aug . 21 , 2017 , which is a continuation 
of PCT Patent Application Serial No . PCT / US16 / 19059 for 
“ Expansion Joint Seal System ” , filed Feb . 23 , 2016 which is 
incorporated herein by reference , which is a continuation of 
U . S . patent application Ser . No . 14 / 643 , 031 for “ Expansion 
Joint Seal System , ” filed Mar . 10 , 2015 , now U . S . Pat . No . 
9 , 206 , 596 , which is incorporated herein by reference . 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[ 0002 ] Not Applicable . 

and an intumescent at the opposite side , to provide a degree 
of waterproofing from the exposed surface and a degree of 
fire - retardant from opposite side or in cases where the 
elastomer and fire - retardant infused foam were consumed , in 
whole or in large part , by fire . 
[ 0006 ] These systems , however , do not provide substan 
tive protection of surface of the construction panels perpen 
dicular to the exposed surface against fire . These concrete 
ends are not protected from the heat , which can cause 
spalling of the concrete and therefore require replacement of 
the concrete . Spalling is well - known to be detrimental to the 
concrete structure , potentially precluding continued use or at 
requiring substantial and expensive remediation to return to 
service . While this may be addressed , in part , by overlapping 
the surface coating and the seal , this has a negative impact 
on the flexibility of the joint seal . 
10007 ] Alternative systems provide for a backer bar hav 
ing a combustible closed - cell foam jacket surrounding an 
intumescent or an intumescent simply having a combustible 
closed - cell foam cap , wherein a sealant is then applied atop 
the backer bar . Unfortunately , these systems have little 
elasticity in light of the composition of intumescent . 
[ 0008 ] Finally , other systems are known wherein the intu 
mescent is positioned as far distant the exposed surface as 
possible , at the bottom of a spline connected to an expansion 
joint cover . 
[ 0009 ] It would be an improvement to the art to provide an 
expansion joint seal which would provide a long - life water 
resistant seal through the ambient temperature range which 
would also provide a degree of intumescent protection of the 
exposed ends of construction panels in the event of tem 
perature immediately above the ambient temperature range . 

BACKGROUND 

Field 

[ 0003 ] The present disclosure relates generally to systems 
for creating a durable water - resistant seal between adjacent 
panels subject to temperature expansion and contraction 
which further provides some protection for exposed surfaces 
against extreme heat . More particularly , the present disclo 
sure is directed to providing an expansion joint seal system 
which includes intumescent to protect uncoated edges of 
substrates . 

SUMMARY 
Description of the Related Art 

[ 0004 ] Construction panels come in many different sizes 
and shapes and may be used for various purposes , including 
roadways , sideways , and pre - cast structures . Where the 
construction panels are concrete , it is necessary to form a 
lateral gap or joint between adjacent panels to allow for 
independent movement , such in response to ambient tem 
perature variations within standard operating ranges . In light 
of temperature variations beyond the range , such as incident 
to a fuel fire or a vehicle fire adjacent the concrete panels , 
such as roadways or tunnel walls or ceilings , it is further 
necessary to provide protection to the concrete panels 
against high temperatures . 
[ 0005 ] Various seal systems and configurations have been 
used to provide water - retardant seals which also provide fire 
protection . One technique is to provide a water - retardant 
seal between construction panels and to overlay the exposed 
surface of the construction panels with a fire - resistant mate 
rial , while leaving the water - retardant seal directly exposed 
to the high temperature . In such systems , the seal system is 
intended to prevent water and other contaminants from 
entering the gap or joint between the construction panels 
during exposure to weather conditions . As the gap or seal is 
intended to permit expansion of the panels into the gap or 
seal , the presence of non - flexible contaminants , such as 
those intended to prevent fire damage , could prevent such 
expansion and contribute to the increase of stresses and 
strains within the panels , the seal was permitted to be 
exposed , while the working surface of the adjacent construc 
tion panel was coated with a fire - retardant . Another tech 
nique is to provide a compressible foam infused with a fire 
retardant , which includes an elastomer at its exposed surface 

[ 0010 ] The present disclosure therefore meets the above 
needs and overcomes one or more deficiencies in the prior 
art by an expansion joint seal system which provides the fire 
protection of an intumescent to the exposed ends of con 
struction panels while providing an elastic seal to protect the 
construction panels against contaminants and temperature 
fluctuations . 
0011 ] The disclosure provides a fire rated compressed 
expansion joint sealant having an intumescent proximate its 
top , so that when exposed to fire , the intumescent expands 
to protect the exposed vertical surface of the adjacent 
concrete substrate . The concrete end is therefore protected 
from the heat , which can cause spalling of the concrete . The 
horizontal surface of the concrete is largely already pro 
tected in practice due to application of a fire resistant 
coating . The end of the concrete is therefore protected in a 
manner which does not require joint overlap between the 
horizontal fire resistant coating and the compressible seal 
ant . Providing a compressible sealant provides the advan 
tage of the expansion joint , which compresses and expands 
due to conditions on the concrete , and does not need 
mechanical fasteners or protective cover plates . 
[ 0012 ] In one embodiment , the present disclosure provides 
an expansion joint system for imposition under compression 
between a first substrate and a second substrate having a fire 
retardant body of compressible foam and a first intumescent 
member positioned to protect the adjacent substrate edge 
upon heating due to fire . The expansion joint system is 
intended for use in connection with a first substrate and a 
second substrate both generally co - planar , i . e . in most cases 
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substantially but not necessarily precisely co - planar , with a 
first plane and separated from one another by a first distance . 
Each substrate has a substrate thickness and a substrate end 
face generally perpendicular , i . e . in most cases substantially 
but not necessarily precisely perpendicular , to the first plane . 
In particular , the expansion joint system uses a body of 
compressible foam having a body first face , a body first face 
segment proximate the first face , a body second face oppo 
site the body first face , a body second face segment proxi 
mate the body second face , a body top , a body bottom 
opposite the body top , a body width , a body thickness , and 
a body length . In operation , when the body is compressed 
and imposed between the two substrates , the body first face 
contacts the first substrate end face while the body second 
face contacts the second substrate end face . The body has a 
body width extending from the body first face to the body 
second face and which is greater than the first distance , thus 
resulting in compression of the body when imposed between 
the substrates . The body also has a body thickness which 
extends from the body top to the body bottom and which is 
equivalent to , and therefore may be greater , equal or less 
than , the first substrate thickness or the second substrate 
thickness , but which is sized to both substrate thicknesses . 
The first intumescent member is defined by a first intumes 
cent member first outer surface , a first intumescent member 
second outer surface , and by a first intumescent member 
length , which is equivalent to the body length . The first 
intumescent member is made integral to the body of com 
pressible foam so that the first intumescent member first 
outer surface is generally aligned with the body first face , i . e . 
in most cases substantially but not necessarily precisely 
aligned . 
[ 0013 ] In an alternative embodiment , an expansion joint 
system is provided for imposition under compression 
between a first substrate and a second substrate and com 
prises a body of compressible foam and a first intumescent 
member . The body of compressible foam is fire retardant and 
has a body first face , a body second face opposite the body 
first face , a body top , a body bottom opposite the body top , 
a body thickness extending from the body top to the body 
bottom , a body length , and a first body channel in the body 
of compressible foam in the body first face near the body top 
along the body length . The first intumescent member has a 
first intumescent member first outer surface , a first intumes 
cent member second outer surface , and a first intumescent 
member length equivalent to the body length , is adhered to 
the body of compressible foam at the first intumescent 
member second outer surface , is positioned in the first body 
channel , and is generally aligned with the body first face , i . e . 
in most cases substantially but not necessarily precisely 
aligned . The body channel is found in the top third of the 
body thickness and extending from the body first face not 
more than one quarter of the distance from the body first face 
and the body second face . 
[ 0014 ] In another alternative embodiment , an expansion 
joint system is provided for imposition under compression 
between a first substrate and a second substrate and com 
prises a body of compressible foam and a first intumescent 
member . The body of compressible foam is fire retardant and 
has a body first face , a body second face opposite the body 
first face , a body top , a body bottom opposite the body top , 
a body thickness extending from the body top to the body 
bottom , and a body length . The first intumescent member is 
made integral with the body of compressible foam by force 

injection of a then - liquid intumescent into the body of 
compressible foam in the top third of the body thickness and 
extending into the body of compressible foam 118 from the 
body first face toward the second body face 122 not more 
than one quarter of the distance from the body first face and 
the body second face . 
[ 0015 ] The present disclosure also provides a method for 
installing an expansion joint system , comprising compress 
ing one of expansion joint systems previously provides , 
inserting the expansion joint system into a gap between a 
first substrate and a second substrate , such as those provided 
previously , and allowing the compression expansion joint 
system to decompress in the gap to contact the first substrate 
and the second substrate . 
[ 0016 ] Notably , the present disclosure provides for an 
expansion joint system which does not require any destruc 
tion of the adjacent substrate , such as by chamfering the 
edge , for installation and protection of the expansion joint 
system . It further avoids the need to build up a fire - proof 
coating onto the substrates bordering the joint in excess of 
the amount required for concrete protection , merely to 
increase the height so as to protect an expansion joint 
system . The present disclosure thus is provided entirely 
within the joint without the need for additional use of a fire 
proof coating . 
[ 0017 ] The present disclosure thus provides advantages 
over the prior art . In high temperature fire , such as in tunnels , 
there is a rapid temperature rise . Fire - rating of such struc 
tures is therefore a concern . The Dutch RWS ( Rijkswater 
staat ) curve , one standard for fire - rating as known on Aug . 
1 , 2014 , provides a curve that rapidly reaches 1200° C . 
( 2192° F . ) in ten ( 10 ) minutes before reaching a peak in 
excess of 1350° C . ( 2462° F . ) at or about one hour . Detailed 
procedures for such testing can be found in “ Fire testing 
procedure for concrete tunnel linings ” by the Ministry of 
Infrastructure and the Environment , Report 2008 - Efectis - R 
695 ( 2013 ) . This Dutch RWS fire - rating is used to certify the 
fire protection will ensure the concrete and enclosed steel 
( rebar ) below will remain within an acceptable temperature 
range . The RWS standard , however , is written for protecting 
the concrete behind a fire protection board or coating and 
does not address expansion joints . It is foreseeable , with the 
increasing use of tunneling in established metropolitan areas 
whether for vehicular passages such as in Boston , Mass . and 
Seattle , Wash . , or in subsurface utility passages , that this or 
comparable standards may be extended to include expansion 
joints . 
[ 0018 ] . The present disclosure protects not only the con 
crete below like the prior art , but also the concrete at the 
front of the joint . The present disclosure thus provides a 
moving joint , protecting the concrete below to higher time / 
temperature extreme and the concrete at the front of the joint 
substrate which lacks a fire protection coating . Thus , the 
present disclosure provides a joint which provides fire 
resistance for the passage through the joint and protects the 
concrete from spalling , causing structural damage , by acting 
as a fire - rated expansion joint . To that end , the present 
disclosure provides protection on the front of the joint , to 
control as much heat and provide protection for the weakest 
part of the concrete ( corner edges at the expansion joint ) in 
case of a fire . The focus of the present disclosure is most 
important in cases where the fire standard is based around 
the Dutch RWS fire - rating standard for tunnels and enclosed 
spaces . 
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[ 0019 ] Additionally , due to the flexible nature of the 
present disclosure , an improved longitudinal shear capabil 
ity is provided which avoids the failure of rigid structure of 
the prior art . Prior art , which has used laminates or low 
compression ratios , often fail under shear , resulting in 
delamination of the structure . Vertical laminations in par 
ticular are known to fail in shear . 
10020 ] Additional aspects , advantages , and embodiments 
of the disclosure will become apparent to those skilled in the 
art from the following description of the various embodi 
ments and related drawings . 

Pal 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0021 ] So that the manner in which the described features , 
advantages , and objects of the disclosure , as well as others 
which will become apparent , are attained and can be under 
stood in detail ; more particular description of the disclosure 
briefly summarized above may be had by referring to the 
embodiments thereof that are illustrated in the drawings , 
which drawings form a part of this specification . It is to be 
noted , however , that the appended drawings illustrate only 
typical preferred embodiments of the disclosure and are 
therefore not to be considered limiting of its scope as the 
disclosure may admit to other equally effective embodi 
ments . 
[ 0022 ] In the drawings : 
[ 0023 ] FIG . 1 is an illustration of a side view of the 
expansion joint system of the present disclosure installed 
between two substrates to extend above the top of the 
adjacent substrates . 
[ 0024 ] FIG . 2 is an illustration of an isometric view of the 
expansion joint system of the present disclosure . 
[ 0025 ] FIG . 3 is an illustration of an isometric view of the 
expansion joint system of the present disclosure from a 
different view . 
10026 ] FIG . 4 is an illustration of a side view of the 
expansion joint system of the present disclosure installed 
between two substrates after exposure to high temperature . 
[ 0027 ] FIG . 5 is an illustration of a side view of an 
expansion joint system of the present disclosure installed 
between two substrates at an alternative location well below 
the top of the adjacent substrates . 
[ 0028 ] FIG . 6 is an illustration of an alternative embodi 
ment where the first intumescent member is formed by force 
injection of a then - liquid containing intumescent . 
[ 0029 ] FIG . 7 is an illustration of an alternative embodi 
ment further containing an intumescent barrier . 
[ 0030 ] FIG . 8 is an illustration of an alternative embodi 
ment further containing additional intumescent members . 

present disclosure when installed between two substrates to 
extend above the top of the adjacent substrates is illustrated 
in FIG . 1 . A side view of an expansion joint system of the 
present disclosure when installed between two substrates at 
an alternative location well below the top of the adjacent 
substrates is illustrated in FIG . 5 . Substrates 102 and 104 are 
typically concrete . As with most construction surface , such 
as roadways , walls , and , in the case of tunnels , ceilings , the 
first substrate 102 and the second substrate 104 are generally 
co - planar to a first plane 106 , i . e . at least substantially but 
not necessarily precisely co - planar . To avoid fracture during 
expansion , such as during summer heating , the substrates 
102 , 104 , are separated , such as by a first distance 108 . To 
prevent contaminants and water from entering the gap 
between the substrates 102 , 104 , the expansion joint system 
is imposed between the substrates 102 , 104 . The first sub 
strate 102 has a first substrate thickness 110 , and has a first 
substrate end face 112 generally perpendicular to the first 
plane 106 , i . e . at least substantially but not necessarily 
precisely perpendicular . Likewise , the second substrate 104 
has a second substrate thickness 114 and has a second 
substrate end face 116 generally perpendicular to the first 
plane , forming an exposed vertical surface , i . e . at least 
substantially but not necessarily precisely perpendicular . 
Using a compressible foam ensures the expansion joint 
system provides a sufficient seal to the two substrates 102 , 
104 to prevent contaminates , or freezing water , was accu 
mulating between the two substrates 102 , 104 . The com 
pressible foam is sized to be compressible to a width less 
than the first distance 108 , i . e . sufficiently compressible to be 
wedged into the gap between the two substrates 102 , 104 , 
but being larger than the first distance 108 , i . e . so that the 
expansion joint system 100 maintains force against , and 
therefore provides the seal to the two substrates 102 , 104 . 
The compressible foam has a sufficient body thickness 204 
to provide the sufficient seal to the two substrates 102 , 104 
[ 0032 ] The body of compressible foam 118 of the expan 
sion joint system 100 is fire retardant to reduce the likeli 
hood of damage from a fire atop the first substrate 102 or the 
second substrate 104 , and has a body first face 120 , a body 
first fact segment 138 proximate the body first face 120 , a 
body second face 122 opposite the body first face 120 , a 
body second fact segment 140 proximate the body second 
fact 122 , a body top 124 , a body bottom 126 opposite the 
body top 124 , a body width 202 , a body thickness 204 , a 
body length 206 , and a first body channel 208a . The body 
first face 120 contacts the first substrate end face 112 when 
imposed under compression between the first substrate 102 
and the second substrate 104 , and may include an adhesive 
on one or both of its faces to ensure seal operation . Likewise , 
the body second face 122 contacts the second substrate end 
face 116 when imposed under compression between the first 
substrate 102 and the second substrate 104 , and may include 
an adhesive on its face to ensure seal operation . The body of 
compressible foam 118 includes a body width 202 extending 
from the body first face 120 to the body second face 122 and 
has a body width 202 greater than the first distance 108 to 
ensure fit of the body of compressible foam 118 into the gap 
between the first substrate 102 and the second substrate 104 . 
The body of compressible foam 118 includes a body thick 
ness 204 extending from the body top 124 to the body 
bottom 126 , where the body thickness 204 is equivalent to 
one of the first substrate thickness 110 and the second 
substrate thickness 114 , but preferably not substantially 

DETAILED DESCRIPTION 
[ 0031 ] The expansion joint system 100 of the present 
disclosure includes a body of compressible foam 118 , at 
least one intumescent member 128 , and may include at least 
one elastomer layer 127 which provide an integral , but 
flexible , expansion joint system which has reduced suscep 
tibility to shearing and delamination while providing fire 
protection to substrate upper portions , edges and adjacent 
surfaces . Referring to FIGS . 1 - 3 and 5 , the expansion joint 
system 100 is illustrated when imposed under compression 
between a first substrate 102 and a second substrate 104 , 
typically occurring at a joint 103 between two substrates 
102 , 104 . A side view of the expansion joint system of the 
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greater than either . In one embodiment , the body of com 
pressible foam 118 further includes a first body channel 
208a in the body first face 120 proximate the body top 124 
along the body length 206 . The first body channel 208a in 
the body first face 120 is sufficiently near the body top 124 
to permit activation of the first intumescent 128 to readily 
protect the adjacent substrate 102 , 104 from fire damage . 
The first body channel 208a may be adjacent , near to , or 
proximate the body top 124 , but is not , at its lowest portion , 
at or above the body top 124 . So that the first intumescent 
member 128 does not substantially affect the flexibility of 
the body of compressible foam 118 , the first body channel 
208a is preferably no wider than 25 % of the body width 202 
and is preferably no taller than 25 % of the body thickness 
204 . The first body channel 208a is found in the top third of 
the body thickness 204 , preferably at the body first face 120 
below the body first face segment 138 along the body length 
206 , and extends from the body first face 120 not more than 
one quarter of the distance from the body first face 120 to the 
body second face 122 . 
[ 0033 ] In this embodiment , the first intumescent member 
128 is bonded to , such as by adhesion , the body of com 
pressible foam 118 so as to maintain position during instal 
lation and during flexing of the body of compressible foam 
118 during substrate contraction and expansion . Referring 
now to FIG . 3 , the first intumescent member 128 has a first 
intumescent member first outer surface 302 , a first intumes 
cent member second outer surface 304 , and a first intumes 
cent member length 306 . The first intumescent member first 
outer surface 302 is generally flat , i . e . at least substantially 
but not necessarily precisely flat , but the first intumescent 
member second outer surface 304 may be flat , or curved , or 
polygonal , such as a triangle , so that the first intumescent 
member 128 may have a semicircle , a quarter - round , a 
rectangular , or even a triangular profile , preferably where 
any top flat surface 134 is parallel to the first plane 106 . The 
first intumescent member 128 is adhered to the body of 
compressible foam 118 at this first intumescent member 
second outer surface 304 and is the positioned in the first 
body channel 208a so that the first intumescent member first 
outer surface 302 is generally aligned with the body first face 
120 , i . e . at least substantially but not necessarily precisely 
aligned . Thus , the first body channel 208a is entirely filled 
with the first intumescent member 128 . Likewise , the first 
intumescent member length 306 is equivalent to , and aligned 
with , the body length 206 . 
[ 0034 ] In an alternative embodiment , illustrated in FIG . 6 , 
the first intumescent member 128 is formed by force injec 
tion of a then - liquid containing intumescent into the body of 
compressible foam 118 in the body first face 120 below the 
body first face segment 138 or in the top third of the body 
thickness 204 , and along the body length 206 , and extends 
into the body of compressible foam 118 from the body first 
face 120 toward the body second face 122 not more than one 
quarter of the distance from the body first face 120 . 
[ 0035 ] In the various embodiments , the body first face 
segment 138 may be sized for positioning entirely above the 
first substrate 102 , thus positioning the first intumescent 
member 128 proximate , and preferably so that its top is 
equal to , the top of the first substrate 102 . As a result , when 
exposed to heat , the first intumescent member 128 expands 
to fit about the exposed portion of the first substrate 102 , 
whether that is simply the exposed first substrate end face 

112 or includes some portion of the top of the first substrate 
102 due to degradation of the cementious fireproofing 136 . 
[ 0036 ] Alternatively , the body first face segment 138 may 
be sized for positioning the first intumescent member 128 
below the top of the first substrate 102 , as illustrated in FIG . 
1 , reducing the exposure of the expansion joint system 100 
to wear and tear . As a result , when exposed to heat , the first 
intumescent member 128 still expands to fit about the 
exposed portion of the first substrate 102 , but is subject to 
limited , or no , expansion to protect the top of the first 
substrate 102 due to degradation of the cementious fire 
proofing 136 . 
[ 0037 ] Referring to FIG . 4 , in operation , when the expan 
sion joint system 100 has been compressed , imposed 
between the two substrates 102 , 104 , and permitted to 
expand , and exposed to fire or high heat , the expansion joint 
system 100 provides a first intumescent member 128 which 
contacts and protects the exposed first substrate end face 
112 . The top of the first substrate 102 may be covered with 
a cementious fireproofing 136 , but this fireproofing does not 
extend past the first substrate end face 112 lest it interfere 
with the sealing function of the expansion joint system 100 . 
Alternatively , the top of the first substrate may be covered 
with a solid board for the same purpose . Similarly , the 
expansion joint system 100 preferably does not extend 
substantially above the first substrate 102 or the second 
substrate 104 , such as beyond the top of the cementious 
fireproofing 136 at all , or to such an extent as to preclude the 
waterproofing benefit of the first elastomer layer 127 , lest the 
expansion joint system 100 interfere with the cementious 
fireproofing or permit water penetration in the joint . Addi 
tionally , the expansion joint system 100 , when installed , 
does not bond to or apply pressure to the cementious 
fireproofing 136 . As a result , the first substrate first end face 
112 is preferably exposed at its uppermost portion nearest 
the corner , though it may be fully contacted by the expansion 
joint system 100 as provided previously . In the event of 
heating above standard operation range , the first intumescent 
member 128 is activated , and expands to protect the first 
substrate first end face 112 , an exposed vertical surface , as 
illustrated in FIG . 4 . When the first intumescent member 128 
is positioned proximate the top of the first substrate 102 , the 
first intumescent member 128 , while expanding , will expand 
past the top of the first substrate 102 , fully protecting the 
exposed corner and potentially expanding to cover any area 
exposed by loss of the cementious fireproofing 136 . In an 
alternative embodiment , illustrated in FIG . 7 , and the expan 
sion joint system of the present disclosure may be installed 
between two substrates well below the top of the adjacent 
substrates . 
[ 0038 ] The expansion joint system 100 may be made 
water - resistant by imposition of a first elastomer layer 127 , 
which may be silicone , adhered to the body of compressible 
foam 118 at the body top 124 and extending from the body 
first face 120 to the body second face 122 , wherein the first 
elastomer layer provides a water - resistant top layer . A sec 
ond elastomer layer 130 , which may be silicone , may be 
adhered to the body of compressible foam 118 at the body 
bottom 126 and extending from the body first face 120 to the 
body second face 122 . To facilitate an increased surface area 
for bonding of the first elastomer layer 127 and the second 
elastomer layer 130 to the body of compressible foam 118 , 
and particularly to ensure that the first elastomer layer 127 
and the second elastomer layer 130 extend from the first 
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substrate end face 112 of first substrate 102 to the second 
substrate end face 116 of the second substrate 104 at all 
points between expansion and compression of the two 
substrates 102 , 104 , altering the distance 108 between them , 
the body top 124 and the body bottom 126 may have profiles 
which likewise provide for expansion and compression , like 
an accordion , which may be formed of sequential semi 
circular like shapes or which may be triangular in appear 
ance , such that the first elastomer layer 127 and the second 
elastomer layer 130 have an overall distance greater than the 
first distance 108 . 
[ 0039 ] Referring now to FIG . 2 , to also protect the second 
substrate 104 , the expansion joint system 100 may include 
a second body channel 208b and a second intumescent 
member 132 , which performs in the same manner as the first 
intumescent member 128 . Where utilized , a second body 
channel 2086 is provided in the body of compressible foam 
118 in the body second face 122 proximate , adjacent , or near 
the body top 124 along the body length 206 . The second 
intumescent member 132 , having a second intumescent 
member first outer surface 210 , a second intumescent mem 
ber second outer surface 212 , and a second intumescent 
member length 214 , is adhered to the body of compressible 
foam 118 at the second intumescent member second outer 
surface 212 in the second body channel 208 . The second 
intumescent member first outer surface 210 generally 
aligned with the body second face 122 , i . e . at least substan 
tially but not necessarily precisely aligned . The second 
intumescent member length 214 equivalent to , and posi 
tioned consistent with , the body length 206 , so as to provide 
a unitary whole . The second body channel 208b may be 
adjacent , near to , or proximate the body top 124 , but is not 
at or above the body top 124 . So that the second intumescent 
member 132 does not substantially affect the flexibility of 
the body of compressible foam 118 , the second body channel 
2086 is preferably no wider than one quarter of the body 
width 202 and is preferably no taller than one quarter of the 
body thickness 204 . 
[ 0040 ] Similarly , in an alternative embodiment , a second 
intumescent member 132 is provided and formed by force 
injection of a then - liquid containing intumescent into the 
body of compressible foam 118 in the body second face 122 
below the body second face segment 140 and along the body 
length 206 or in the top third of the body thickness 204 , and 
extends from the body second face 122 not more than one 
quarter of the distance from the body first face 120 to the 
body second face 122 . 
[ 0041 ] In a further embodiment , the expansion joint sys 
tem 100 may be a seismic expansion joint system which , by 
virtue of the aforementioned structure , includes two intu 
mescent segments 128 , 132 strategically integrated in a 
highly - resilient compressible foam 118 to protect the 
uncoated edge of the adjacent substrates 102 , 104 . The 
fire - rated compressed expansion joint sealant system 100 is 
provided with an intumescent 128 , 132 proximate , but below 
the water - resistant top layer 127 of the fire retardant foam 
118 , so that if the joint 103 is exposed to fire , the intumescent 
128 , 132 will expand , protecting the exposed vertical surface 
112 , 116 of the adjacent substrate 102 , 104 . Positioning of 
intumescent 128 , 132 in body channels 208a , 208b in the fire 
retardant foam 118 adjacent , near to , or proximate the body 
top 124 , but not at or above the body top 124 , provides a 
common flat provide at the body face 120 , 122 prior to 
installation , provides for protection of the substrate 102 , 104 

while not reducing the operable movement range of the fire 
retardant foam 118 of the expansion joint seal 100 . The end 
of the substrates 102 , 104 , which may be concrete , is 
therefore protected in a system which does not require joint 
overlap between the horizontal fire resistant coating 128 , 
132 , and the compressible sealant 127 , allowing for a greater 
range of use that is current provided by intumescent sealants , 
that are known in the art to have limited capacity and 
cycling . Therefore each expansion joint sealant system 100 
may include a body end face 246 having single plane profile 
250 , which may be perpendicular to the plane 248 associated 
with the length 214 of the expansion joint sealant system 100 
or which may be at an angle to that length 206 , thus 
providing a flat face for abutment of an additional adjacent 
expansion joint sealant system 100 . 
[ 0042 ] In a further embodiment , illustrated in FIG . 7 , the 
seismic expansion joint system 100 further comprises a 
flexible , expanding , intumescent membrane 702 which 
extends laterally , preferably generally parallel to the first 
plane 106 , from near the body first face 120 to near the body 
second face 122 , thus maintaining the integrity of the foam 
118 , and a position sufficiently below the bottom of at least 
one intumescent member 128 and / or the second at least one 
intumescent member 132 to force each upward while seek 
ing to maintain the integrity of the foam 118 . The flexible , 
expanding , intumescent membrane 702 is positioned within 
the body of compressible foam 118 , aligned laterally with 
the first plane 106 , and extends from a position adjacent the 
body first face 120 to a position adjacent the body second 
face 122 . The membrane 702 is therefore positioned below 
a bottom of the first intumescent member 128 and the second 
intumescent member 132 . In operation , when exposed to 
heat , the intumescent membrane 702 expands and drives the 
portion of the seismic expansion joint system 100 containing 
the at least one intumescent member 128 and / or the second 
at least one intumescent member 132 toward the heat source , 
speeding the protection provided by a seismic expansion 
joint system 100 , wherein the the at least one intumescent 
member 128 and / or the second at least one intumescent 
member 132 will expand to overlap and protect the front 
edges of the first and second joint substrates 102 , 104 , such 
as from heat spalling where the first and second joint 
substrates 102 , 104 are composed of concrete . This expan 
sion may be accomplished in a period of about ten ( 10 ) 
seconds , or in a relatively short period of time sufficient to 
limit substrate damage in response to increased tempera 
tures , which may be less than or greater than ten ( 10 ) 
seconds , including potentially a matter of only a few seconds 
or in time frames measured in a minute or more . 
[ 0043 ] Referring to FIG . 8 , the seismic expansion joint 
system 100 may further comprise a third intumescent mem 
ber 802 with a third intumescent member first outer surface 
804 wherein the third intumescent member 802 is made 
integral to the body of compressible foam 118 such that the 
third intumescent member first outer surface 804 is substan 
tially aligned with the body top 124 or wherein the third 
intumescent member 802 is adhered to the body of com 
pressible foam 118 on the body top 124 . The third intumes 
cent member 802 may have a third intumescent member 
length 806 equivalent to the body length 206 . The intumes 
cent member 802 may be positioned at any location on the 
body top 124 , such as in the center or at one - third the body 
width 202 . Additionally , a fourth intumescent member 808 
may be provided , such that the fourth intumescent member 
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808 has a fourth intumescent member first outer surface 810 
wherein the fourth intumescent member 808 is made integral 
to the body of compressible foam 118 such that the fourth 
intumescent member first outer surface 810 is substantially 
aligned with the body top 124 or wherein the fourth intu 
mescent member 808 is adhered to the body of compressible 
foam 118 on the body top 124 The fourth intumescent 
member 808 may have a fourth intumescent member length 
812 equivalent to the body length 206 . 
[ 0044 ] When configured as a seismic expansion joint , the 
expansion joint system 100 is capable , due to material 
selection , of movement of nearly + 50 % of width , and 
simultaneously meets Class II and III cycling per ASTM 
International standard E - 1399 - 97 ( 2013 ) , entitled “ Standard 
Test Method for Cyclic Movement and Measuring the 
Minimum and Maximum Joint Widths of Architectural Joint 
Systems . " A seismic expansion joint having such flexibility 
while simultaneously providing for protection of adjacent 
substrate in the event of fire is unknown . 
[ 0045 ] The present disclosure thus provides for focused 
substrate protection in a precise and predictable way without 
limiting the water - resistant function of the joint during its 
lifespan . Further , by using this intumescent 128 , 132 located 
as drawn or slightly inset under the surface of the foam 118 
has proven to reduce the amount of fire retardant compo 
nents required to pass certain fire ratings , such as UL 2079 , 
entitled Tests for Fire Resistance of Building Joint Systems 
( as revised Mar . 19 , 2006 ) . With the substrate protecting 
intumescent 128 , 132 , the present disclosure allows for a 
lower compression density of the fire - retardant compressible 
foam , such as in the range of between 70 - 300 kg / m² which 
allows for a higher movement range . Surprisingly , even 
higher compression and densities ranges have been found to 
work well within standard cycling regimes such that they 
still meet seismic classifications per ASTM E - 1399 - 97 
( 2000 ) while still meeting the current TT endurance of the 
RWS curve . To further promote the operation of the expan 
sion joint system as both a seal against foreign contaminants 
and a protection of the substrate faces , the body of com 
pressible foam 118 may be an open - celled foam infused with 
a fire retardant , may be an open - celled foam composed of a 
fire retardant material , or may be a closed - cell foam com 
posed of a fire retardant material . 
[ 0046 ] The selection of components providing resiliency , 
compressibility , water - resistance and fire resistance , the 
expansion joint system 100 may be constructed to provide 
sufficient characteristics to obtain fire certification under any 
of the many standards available . In the United States , these 
include ASTM International ' s E 814 and its parallel Under 
writer Laboratories UL 1479 “ Fire Tests of Through - pen 
etration Firestops , ” ASTM International ' s E1966 and its 
parallel Underwriter Laboratories UL 2079 " Tests for Fire 
Resistance Joint Systems , ” ASTM International ' s E 2307 
“ Standard Test Method for Determining Fire Resistance of 
Perimeter Fire Barrier Systems Using Intermediate - Scale , 
Multi - story Test Apparatus , the tests known as ASTM E 84 , 
UL 723 and NFPA 255 “ Surface Burning Characteristics of 
Building Materials , ” ASTM E 90 “ Standard Practice for Use 
of Sealants in Acoustical Applications , ” ASTM E 119 and its 
parallel UL 263 " Fire Tests of Building Construction and 
Materials , ” ASTM E 136 “ Behavior of Materials in a 
Vertical Tube Furnace at 750° C . ” ( Combustibility ) , ASTM 
E 1399 " Tests for Cyclic Movement of Joints , ” ASTME 595 
“ Tests for Outgassing in a Vacuum Environment , ” ASTMG 

21 “ Determining Resistance of Synthetic Polymeric Mate 
rials to Fungi . ” Some of these test standards are used in 
particular applications where firestop is to be installed . 
[ 0047 ] Most of these use the Cellulosic time / temperature 
curve , described by the known equation T = 20 + 345 * LOG 
( 8 * t + 1 ) where t is time , in minutes , and T is temperature in 
degrees Celsius including E 814 / UL 1479 and E 1966 / UL 
2079 . 
[ 0048 ] E 814 / UL 1479 tests a fire - retardant system for fire 
exposure , temperature change , and resilience and structural 
integrity after fire exposure ( the latter is generally identified 
as “ the Hose Stream test ” ) . Fire exposure , resulting in an F 
[ Time ] rating , identifies the time duration rounded down to 
the last completed hour , along the Cellulosic curve before 
flame penetrates through the body of the system , provided 
the system also passes the hose stream test . Common F 
ratings include 1 , 2 , 3 and 4 hours Temperature change , 
resulting in a T [ Time ] rating , identifies the time for the 
temperature of the unexposed surface of the system , or any 
penetrating object , to rise 181° C . above its initial tempera 
ture , as measured at the beginning of the test . The rating is 
intended to represent how long it will take before a com 
bustible item on the non - fireside will catch on fire from heat 
transfer . In order for a system to obtain a UL 1479 listing , 
it must pass both the fire endurance ( F rating ) and the Hose 
Stream test . The temperature data is only relevant where 
building codes require the T to equal the F - rating . In the 
present expansion joint system 100 , the bottom surface 
temperature of a bottom of the body of compressible foam 
118 at a maximum joint width increases no more than 181° 
C . after sixty minutes when the expansion joint seal 100 is 
exposed to heating according to the equation T = 20 + 
345 * LOG ( 8 * t + 1 ) , where t is time in minutes and T is 
temperature in C . Further , where the body of compressible 
foam 118 has a maximum joint width of more than six ( 6 ) 
inches , the bottom surface temperature of a bottom of the 
body of compressible foam increases no more than 139° C . 
after sixty minutes when the expansion joint seal 100 is 
exposed to heating according to the equation T = 20 + 
345 * LOG ( 8 * t + 1 ) , where t is time in minutes and T is 
temperature in C . 
[ 0049 ] When required , the Hose Steam test is performed 
after the fire exposure test is completed . In some tests , such 
as UL 2079 , the Hose Stream test is required with wall - to 
wall and head - of - wall joints , but not others . This test 
assesses structural stability following fire exposure as fire 
exposure may affect air pressure and debris striking the 
fire - resistant system . The Hose Stream uses a stream of 
water . The stream is to be delivered through a 64 mm hose 
and discharged through a National Standard playpipe of 
corresponding size equipped with a 29 mm discharge tip of 
the standard - taper , smooth - bore pattern without a shoulder 
at the orifice consistent with a fixed set of requirements : 

Hourly Fire 
Rating 
Time in 
Minutes 

Water 
Pressure 

( kPa ) 

Duration 
of Hose 

Stream Test 
( sec . / m ? ) 
32 
16 

240 s time < 480 
120 s time < 240 
90 s time < 120 

time < 90 

310 
210 
210 
210 

9 . 7 
6 . 5 
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white indicating medium is placed immediately below the 
system . The leakage of water through the system is denoted 
by the presence of water or dye on the indicating media or 
on the underside of the test sample . The system passes if the 
dyed water does not contact the white medium or the 
underside of the system during the 72 hour assessment . 
[ 0052 ] Another frequently encountered classification is 
ASTM E - 84 ( also found as UL 723 and NFPA 255 ) , Surface 
Burning Characteristics of Burning Materials . A surface 
burn test identifies the flame spread and smoke development 
within the classification system . The lower a rating classi 
fication , the better fire protection afforded by the system . 
These classifications are determined as follows : 

Classification 
Flame 
Spread 

Smoke 
Development 

mo 
0 - 25 

26 - 75 
76 - 200 

0 - 450 
0 - 450 
0 - 450 

The nozzle orifice is to be 6 . 1 m from the center of the 
exposed surface of the joint system if the nozzle is so located 
that , when directed at the center , its axis is normal to the 
surface of the joint system . If the nozzle is unable to be so 
located , it shall be on a line deviating not more than 30° from 
the line normal to the center of the joint system . When so 
located its distance from the center of the joint system is to 
be less than 6 . 1 m by an amount equal to 305 mm for each 
10° of deviation from the normal . Some test systems , 
including UL 1479 and UL 2079 also provide for air leakage 
and water leakage tests , where the rating is made in con 
junction with a L and W standard . These further ratings , 
while optional , are intended to better identify the perfor 
mance of the system under fire conditions . 
[ 0050 ] When desired , the Air Leakage Test , which pro 
duces an L rating and which represents the measure of air 
leakage through a system prior to fire endurance testing , may 
be conducted . The L rating is not pass / fail , but rather merely 
a system property . For Leakage Rating test , air movement 
through the system at ambient temperature is measured . A 
second measurement is made after the air temperature in the 
chamber is increased so that it reaches 177° C . within 15 
minutes and 204° C . within 30 minutes . When stabilized at 
the prescribed air temperature of 204 5° C . , the air flow 
through the air flow metering system and the test pressure 
difference are to be measured and recorded . The barometric 
pressure , temperature and relative humidity of the supply air 
are also measured and recorded . The air supply flow values 
are corrected to standard temperature and pressure ( STP ) 
conditions for calculation and reporting purposes . The air 
leakage through the joint system at each temperature expo 
sure is then expressed as the difference between the total 
metered air flow and the extraneous chamber leakage . The 
air leakage rate through the joint system is the quotient of the 
air leakage divided by the overall length of the joint system 
in the test assembly and is less than 0 . 005 L / s . m² at 75 Pa 
or equivalent air flow extraneous , ambient and elevated 
temperature leakage tests . 
[ 0051 ] When desired , the Water Leakage Test produces a 
W pass - fail rating and which represents an assessment of the 
watertightness of the system , can be conducted . The test 
chamber for or the test consists of a well - sealed vessel 
sufficient to maintain pressure with one open side against 
which the system is sealed and wherein water can be placed 
in the container . Since the system will be placed in the test 
container , its width must be equal to or greater than the 
exposed length of the system . For the test , the test fixture is 
within a range of 10 to 32° C . and chamber is sealed to the 
test sample . Non - hardening mastic compounds , pressure 
sensitive tape or rubber gaskets with clamping devices may 
be used to seal the water leakage test chamber to the test 
assembly . Thereafter , water , with a permanent dye , is placed 
in the water leakage test chamber sufficient to cover the 
systems to a minimum depth of 152 mm . The top of the joint 
system is sealed by whatever means necessary when the top 
of the joint system is immersed under water and to prevent 
passage of water into the joint system . The minimum 
pressure within the water leakage test chamber shall be 1 . 3 
psi applied for a minimum of 72 hours . The pressure head is 
measured at the horizontal plane at the top of the water seal . 
When the test method requires a pressure head greater than 
that provided by the water inside the water leakage test 
chamber , the water leakage test chamber is pressurized using 
pneumatic or hydrostatic pressure . Below the system , a 

[ 0053 ] UL 2079 , Tests for Fire Resistant of Building Joint 
Systems , comprises a series of tests for assessment for fire 
resistive building joint system that do not contain other 
unprotected openings , such as windows and incorporates 
four different cycling test standards , a fire endurance test for 
the system , the Hose Stream test for certain systems and the 
optional air leakage and water leakage tests . This standard is 
used to evaluate floor - to - floor , floor - to - wall , wall - to - wall 
and top - of - wall ( head - of - wall ) joints for fire - rated construc 
tion . As with ASTM E - 814 , UL 2079 and E - 1966 provide , 
in connection with the fire endurance tests , use of the 
Cellulosic Curve . UL 2079 / E - 1966 provides for a rating to 
the assembly , rather than the convention F and T ratings . 
Before being subject to the Fire Endurance Test , the same as 
provided above , the system is subjected to its intended range 
of movement , which may be none . These classifications are : 

Movement 
Classification 

( if used ) 

Minimum 
number 
of cycles 

Minimum 
cycling 
rate 

( cycles per 
minute ) 

Joint 
Type 

( if used ) 
O No Classification 

Class I 
0 

500 
Static 
Thermal 

Expansion / 
Contraction 
Wind Sway 

Seismic 
Combination 

10 Class II 
Class III 

500 
100 
400 

30 

[ 0054 ] Preferably , the expansion joint system 100 can be 
cycled at least one of more of 500 times at 1 cycle per 
minute , 500 times at 10 cycles per minute and 100 cycles at 
30 times per minute , without indication of stress , deforma 
tion or fatigue . 
[ 0055 ] ASTM E 2307 , Standard Test Method for Deter 
mining Fire Resistance of Perimeter Fire Barrier Systems 
Using Intermediate - Scale , Multi - story Test Apparatus , is 
intended to test for a systems ability to impede vertical 
spread of fire from a floor of origin to that above through the 
perimeter joint , the joint installed between the exterior wall 
assembly and the floor assembly . A two - story test structure 
is used wherein the perimeter joint and wall assembly are 
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exposed to an interior compartment fire and a flame plume 
from an exterior burner . Test results are generated in F - rating 
and T - rating . Cycling of the joint may be tested prior to the 
fire endurance test and an Air Leakage test may also be 
incorporated . 
[ 0056 ] The foregoing disclosure and description is illus 
trative and explanatory thereof . Various changes in the 
details of the illustrated construction may be made within 
the scope of the appended claims without departing from the 
spirit of the invention . The present invention should only be 
limited by the following claims and their legal equivalents . 
What is claimed is : 
1 . An expansion joint seal system for imposition between 

a first substrate and a second substrate , comprising , 
a body of compressible foam , 

the body of compressible foam being fire retardant , 
the body of compressible foam having a body first face 

intermediate a body top and a body bottom and a 
body second face opposite the body first face , 

wherein the body first face is adapted to contact the first 
substrate end face and the body second face is adapted 
to contact the second substrate end face , a first intu 
mescent member , 
the first intumescent member having a first intumescent 
member first outer surface , 

the first intumescent member made integral to the body 
of compressible foam , 

the first intumescent member first outer surface sub 
stantially aligned with the body first face , 

a second intumescent member , 
the second intumescent member having a second intu 
mescent member first outer surface , 

the second intumescent member made integral to the 
body of compressible foam , 

the second intumescent member first outer surface 
substantially aligned with the body second face , and 

a third intumescent member , 
the third intumescent member having a third intumes 

cent member first outer surface , 
the third intumescent member made integral to the 

body of compressible foam , 
the third intumescent member first outer surface sub 

stantially aligned with the body top . 
2 . The expansion joint seal system of claim 1 , wherein the 

body of compressible foam has a body length , the first 
intumescent member and the second intumescent member 
have an intumescent member length equivalent to the body 
length , and the third intumescent member has a third intu 
mescent member length equivalent to the body length . 

3 . The expansion joint seal system of claim 2 , wherein the 
body first face is adapted to contact a first substrate end face 
and the body second face is adapted to contact a second 
substrate end face . 

4 . The expansion joint seal system of claim 2 , 
wherein the body of compressible foam further comprises 

a first body channel , the first body channel in the body 
of compressible foam below a body first face segment 
in the body first face along a body length and a second 
body channel , the second body channel in the body of 
compressible foam below a body second face segment 
in the body second face along a body length , and 

wherein the first intumescent member is adhered to the 
body of compressible foam at a first intumescent mem 
ber second outer surface in the first body channel and 

the second intumescent member is adhered to the body 
of compressible foam at a second intumescent member 
second outer surface in the second body channel . 

5 . The expansion joint seal system of claim 4 , wherein the 
first intumescent member has a quarter - circle profile and a 
top surface parallel to the body top and the second intumes 
cent member has a quarter - circle profile and a top surface 
parallel to the body top . 

6 . The expansion joint seal system of claim 1 , wherein the 
first intumescent member is force injected into the body of 
compressible foam in the body first face below a body first 
face segment along the body length and the second intu 
mescent member is force injected into the body of com 
pressible foam in the body second face below a body second 
face segment along the body length . 

7 . The expansion joint seal system of claim 1 , further 
comprising : 

a flexible , expanding , intumescent membrane positioned 
within the body of compressible foam extending from 
a position adjacent the body first face to a position 
adjacent the body second face , the membrane posi 
tioned below a bottom of the first intumescent member 
and a bottom of the second intumescent member . 

8 . The expansion joint seal system of claim 1 , further 
comprising : 

a fourth intumescent member , 
the fourth intumescent member having a fourth intu 
mescent member first outer surface , 

the fourth intumescent member made integral to the 
body of compressible foam , 

the fourth intumescent member positioned on the body 
top . 

9 . An expansion joint seal system for imposition between 
a first substrate and a second substrate , comprising , 

a body of compressible foam , 
the body of compressible foam being fire retardant , 
the body of compressible foam having a body first face 

intermediate a body top and a body bottom and a 
body second face opposite the body first face , 

wherein the body first face is adapted to contact the first 
substrate end face and the body second face is adapted 
to contact the second substrate end face , a first intu 
mescent member , 
the first intumescent member having a first intumescent 
member first outer surface , 

the first intumescent member made integral to the body 
of compressible foam , 

the first intumescent member first outer surface sub 
stantially aligned with the body first face , 

a second intumescent member , 
the second intumescent member having a second intu 
mescent member first outer surface , 

the second intumescent member made integral to the 
body of compressible foam , 

the second intumescent member first outer surface 
substantially aligned with the body second face , and 

a third intumescent member , 
the third intumescent member having a third intumes 

cent member first outer surface , 
the third intumescent member made integral to the 
body of compressible foam , 

the third intumescent member first outer surface at the 
body top . 
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10 . The expansion joint system of claim 9 , further com 
prising : 

a fourth intumescent member , 
the fourth intumescent member having a fourth intu 
mescent member first outer surface , 

the fourth intumescent member made integral to the 
body of compressible foam , 

the fourth intumescent member first outer surface at the 
body top . 

11 . The expansion joint seal system of claim 1 , wherein a 
bottom surface temperature of a bottom of the body of 
compressible foam at a maximum joint width increases no 
more than 181° C . after sixty minutes when the joint seal is 
exposed to heating according to the equation T = 20 + 
345 * LOG ( 8 * t + 1 ) , where t is time in minutes and T is 
temperature in C . 

12 . The expansion joint seal system of claim 9 , wherein 
the joint seal is adapted to be cycled one of 500 times at 1 
cycle per minute , 500 times at 10 cycles per minute and 100 
cycles at 30 times per minute , without indication of stress , 
deformation or fatigue . 

13 . The expansion joint seal system of claim 1 , wherein 
the body of compressible foam having a maximum joint 
width of more than six ( 6 ) inches and a bottom surface 
temperature of a bottom of the body of compressible foam 
increases no more than 139° C . after sixty minutes when the 
joint seal is exposed to heating according to the equation 
T = 20 + 345 * LOG ( 8 * t + 1 ) , where t is time in minutes and T is 
temperature in C . 

* * * * * 


