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1. PRODUCT TRADE NAME

1.1 Zonolite® Roof Insulation System

12  Insulcel® Roof Insulation System

13 Zonocel® Roof insulation System

14  Type 38-NVS™ Roof Insulation Sysiem

2 SCOPE OF EVALUATION

21 1, 1%, or 2 hour fire resistive roof assembly
22 Wind uplift resistant roof assembiy.

3 USES

Used as {1) a 1, 1%, or 2 hour fire resistive construction
assembly when placed over a high shrength, galvanized stes!
substrale or a poureddn-placefprecast structural concrete
substrate; and (2) a wind uplift resistant assembly.

4. DESCRIPTION
a4 General
Zonolite® Roof Insulation, insulcel® Roof Insuiation, Zonocek®

Roof Insulation, and Tyge 38-WYS™ Roof Insul&atron are
compasite syslems that combine the properties of either

lightweight Zonolite®: Zonncel®, Type 38-NVS™ . or Insulcel®
Cancrete and the InsulpermBPexpanded polystyrene foam plastic
board. instalied in stair-step configuration, InsulpermB® provides
the base for sloping the roof insulafion system for posiive water
rermnoval through fobal, posiiive siope-io-drain.

TheinsucelE; Zonocek®, Type 38-NVS™  or Zonoiie®Concrete
perform three funclions in the roof insulation system. it

1. bonds ihe insulpern® Insulating Board 1o the struchural
subsirate by flowing around and through the Insulperm®.

2. encapsulales and protects the insulperm® polysiyrens,
shiglding it against interior and exterdior fires and from
damage due to foot traffic and other building trades.

3. forms a smoocth fop surface which will allow nailed
attachment of roofing sysiems,

42  Zonolite® Insulating Concrete

Zonolite® Concrele is a mixture of Poriland Cement, waler, and
Zonolite® Vermiculite Concrele Aggregate.  The insulafing
concrete is job site mixed with sufficient water to provide the
proper wet density. This mixture shall obtain a minfmum oven
dry density of 22 pcf (352 kg/mP) and a minimum compressive
strength of 125 psi (862 kPa) when tested in acoordance with
ASTM C 495. The insulating concrete may be mixed 1:6 (by

volume, Porfland Cement in YWermiculite) for a wet density of 44
to60 pc,f {70510 961 kg/m®) or 1:4 {by volume, Porfland Cement
o Vermiculite) for a wet densify of 53 to 63 pof (848 to 1009

koM.
43  Type 38-NV5™Insulating Concrete

NVS Concrete is a mivdure of Porifand Cement, waler, and NVS
Agaregate. Theconcrele (1:3.5 by volume, Portfand Cement to
Vermiciiite) is jobsite mixed with sufficient water to provide a wet
density of 60 to 68 pcf (961 fo 1089 kg/m®. A minimum
compressive strength of 300 psi (2069 kPa) shall be oblained
when tested in acoomdance with ASTMC 495,

44 Insuicel®insulating Concrete

Insuicel® Concrete is a mixiure of Portiand Cement, water, and
pre-generated foam produced from Insulcel@Liguid Concentrate.

This mixure is typically placed with a cast density of 38 to 48 pof
(602 to 769 kg/m®) and shall obiain a dry density range of 30 to
36 pcf (481 1o 577 kgfm®) and minimum compressive sirength of
200 psi {1379 KPa) when tested in acoordance with ASTMC 465,

ICC-ES legrcy reparts arenot to be construed as representing aesthesics ar any oher astributes not specificelly addressed, nor are they to be conttrued as an endoosement of the suigect
af the regort ar a recommendsiion for it ure. There i no warranty by 3CC Evaluation Service, Inc., wxpresy or implicd, as boamy finding or ather ratter in this repory, or as to any product

covered by fie report.
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45  Zonocel® Insulating Concrete

Zanoce! concrete s a mixiure of Porifand Cement, Zonolite
Vermiculite Concrele Aggregate, and pre-generated foam
produced from Insulcel Liquid Concentrate. The concrete is job-
site mixed, consisting {(bwo four cubic foot bags of aggregate per
yard of concrete) of 1:0.8 rafio of porfand cement fo Vermicudite
and sufficient pregememtad Insulcel foam tocreate a castdensity
of 43 o 53 pef (689 1o 849 kg/m®). The mixture shall generate a
mininmum dey. density of 30 pci {481 kgh kg/m® and minimem
compressive strengih of 200 psi (1379 kPa) when tested in
accordance with ASTH C 495,

46  MSULPERME Insulation Board

INSULPERME Insulation Boand is & premium grade polystyrene
manufactured by Siplastficopal and suppliedin 2t x4 1 (610 x
1219 mim) boands in thicknesses from 1 108 inches (25 fo 203
mm) as required. The boand has a density of 0.6 10 1.2 pcf (1D
to 19 kofm®. Each board contains a nominal 3% open aea
consisting of 30 siots ominal 24 inches X % inch {57 x 3 mm)]
and 30 holes (nominal 1 inch {25 mm) diameter) ora combination
of 14 holes {nominal 1% inch (38 mm) diameter) and 4 holes
{nominal 1% inch (32 mm) diameler) or 10 combination holes
{nominal 1% inch (48 mm) diameter) and slot [nominal % x 5%
inch 5 % 14% mmj} openings.

INSUL PERMB insudation manufactured by Siplastficopal, when
tested to 2 maximum thickness of 4 inches (102 mim) and in
accardance with ASTM E 84, has a flamespread rating.of 75 or
less and a smoke developed rafing of 450 or [ess.

47  Base Py Fasteners

Fasteners for use with minimum 2 inch {51 mm) roofing base of
Zonolite, Insuice], or Zonocel concrete:

4.7.1 Siplastiicopal.:

Zono-iite Fastener - galvanized steef with black coafing on cap
only. 1.75 inch (44 mmy) long rectangular shank, 1.2 inch (30
mm) rectangular head and 2.7 inch {69 mm) diameter AZb5
Galvalume disc assermbled to the fastener.

472 ES. Products:

1.  F.M. - 80 baseply fastener - galvanized steel with black
urethane coafing on cap only. 1.7 inch {43 mm) long
diverging leg anchar, 1.2 inch (30 mm) diameter cap.

2. FM. - 30 disc - Gahlvanized steel with black urethane
coating both sides or Galvalume AZ-55 - 2.7 inch (69
mm} diameder, 0.013 inch (0.3 mm) thicic

3. F.M. -90 assembled baseply fastener - FM - 60 basze ply
fastener with FIv-30 disc atfached.

473 Olympic Manufacturing Group:
1. C-RBaseFel Fastener- steel, CH-10 or Answer Coating
{black). 1%4inch (44 mm)jong rectangularshank, 1x 14
inch: {25 x 28 mm) rectangular head.

2. (A Base Sheet Disc. - steel, AZ-55 Galvalume, 234 inch
{70 mm) diameter x 0.035 inch (0.9 mm}.

Fasteners for use with minimum 1 inch (25 mm) thick 38-NVS
concrete:

474 Siplasticopal:

MVS Fastener - galvanized steel with black coafing on cap only.
1.2 inch {30 mmy) long rectangular shank, 1.2 inch (30 mm)
rectangular head, and 27 inch {68 mm) dameler AZS5
Gakvalume disc assembled io the fastener.

475 ES. Products:

1. FM - 45 base ply fastener - galvanized steel with black
urethane coating on cap only. 1 inch {25 mm) long
diverging leg anchor, 1.2 inch (30 mmj) diameier cap.

2. FM 30 disc - Gabwanized steel with black urethane
coating both sides or Galvalume AZ-55 - 2.7 inch {69
mm) diameter, 0.013 inch (0.3 rom) thick.

475 Olympic Manufacturing Group:

1. C-RBase Feit Fastener - Steel, CH-10 1.2 inch {30:mim)
long rectanguiar shank, 1 x 198 inch (25 x 29 mm)
rectangular head.

2. C-RBaseShest Dise. - steel, AZ-55 Galvalurne, 234 inch
{70 mm) diameter x0.035 inch (8.9 mm).

5. INSTALLATION
5.1 General

The Zonalite@, Type 38-MWE™ Zonocel®, and Insulcel® Roof
Insulation Systems shall be installed by Siplastficopal approved
applicators whoare prapesly trained andequippedio perform this
{ype of instalation.

The manufacturer's published instaliation instructions shall be
sfrictly achered fo and a copy of these instnuctions shall be
available on the jobsite at 2l fimes during instaliation. i here are
any conflicts, installation instructions contained within this report
will govern.

Thedeck is covened with a Zonolite®, Type 38-NVS™, Zonoce!,
or Insulced® concrete slurry leveled to a 1&inch (3 mm) minimum
thickness. ZONCLITE® INSULPERMBboard {1 todinch {2510
102 mim) thickness wiless otherwise specified in this repord) is
piaced within 30 minutes info wet slurry with-end joints staggerned
and all joints butied snugly. A 2 inch (51 mm} minimum
thickness of Zonolite®, Zonocel®, or Insulcel® Concrele, ora i
inchi (25 ram) mmlmumﬂnc}umssdTypemWSm Concrete is
then immediately placed and screeded to 2 level even surface to
receive the roof covering.

5.2 Wind Uplift Assemblies

Roofing Sysiems can be classified when installed in new
construction as faliows:

521 UL Wind Uplift - Class 90 Wind Resistance
{UL Construction No. 110)
{45 PSF (2.2 kPa) Maximum Aflowable Wind Upiifi)

1. Steel Suppots - Minimum Type 10H2 apen web steel
joists or other structural supporis acceptable to
authorities having jurisdiction.
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6.

8.

Spaced 48 in. (1219 mm} o.c. when used with No. 28
MSG steel deck.

Spaced 72 in. (1829 mnmy) o.c. when used with No. 26
MSG steed deck.

Suppotis io be laterally braced as required.

Steel Deck - Minimum No. 28 or 26 MSG gauge coated
siee]. Deck vented with venting slots covering 1.5% of
fotat deck area.  Either gauge to be welded to supporis
using accepiable weld washers located in every other
valley.

Zonclite® Insulating Concrele (1:6 and 1:4 design) -
mu:ed in ptace and mixed at a rate of 6 cubic feet (c.f)
{0.2 mf) of aggregate to 1 c.f (0.03 M of cement (1:6)
or 4 cubic feet (0.1 m?) of aggregate to 1 cf. (0.03 m®)
of cement (1:4) with approximaiely 25 gafions {95 &) of
water ard air entramnmg agent. When using foamed
plastic insulation, a & in. (3 mm) thick slurry, as
measured over the top of the siegl deck crests s o be
placed beneath the icamed plastic insulation. A
minimum 2 in. (51 mm) thickness of Zonolite® Insulating
Concrete is to be place over the insulation before the
slurry dries. When foam plastic insulation is not used, a
minimum 2in. (51 mmy} thick concrete deck (as measumed
over the metal deck crests} is to be poured directly over
the stes] deck.

Insulcel® Insulating Concrete - Poured in place and
mixed 1o achieve a cast density of 38 fo 48 pof (609 io
769 kgm?®), a minimum dny density of 30t0 36 pcf (481 1o
577 kg/m®) and a minimum compressive strenglh of 200
psi (1379 kPa) when tested in accordance with ASTM C
485. When using foam plastic insulation, a % inch (3
mm) thick slurry, as measured over the top of the steet
deck crests is to be placed beneath the foamed plastic
insulation. A minimum 2 inch (51 mm) thickness of
insulcel® Insulating Concrete shall be ptaced over the
insutation before the slumy dites. When foam insulation
is not used, a minirmum 2 inch (51 mm) thick concrele
deck (as measured over the metal deck crests) is fo be
poured direcity over the stes! deck.

Zonccel® Concrete - Poured in place and mixed fo
achieve a cast density of 43-48 pcf (689 to 769 kg™, a
minimum dry density of 30 pcf (481 kg/m®) and a
minimum compressive strength of 200 psi (1379 kPa)
when tested in accordance with ASTM C 405, When
using foam plastic insulation, a & inch (3 mmy) thick
sturry, as measured over the top of the steel deck crests
is to be placed beneath the foamed plastic insulation. A
minimum 2 inch (51 rm) thickness of Zonocei®concrele
shall be placed over the insulation before the sturry dries.
When foam plastic insulation is not used, a minimum 2
inch (51 mm;} thick concrete deck {as measured over the
metal deck crests) is 1o be poured directly over the sieel
deck.

Insulpem® nsulation Board {Optional) - Sandwiched
batween the Zonoiite®, Zonocel®, or Insuicsl® conorete
sturry andthe Zonolite®, Zonocel®, or insuicei®conceis
deck. Maximum thickness {0 be 4 inches (102 mm).
Roof Fasteners - Used io attach base sheet to the
Zonolite®, Zonocel®, or Insulcel® Concrete, as
described in the foliowing tem 8.

Built-Up-Roof - Built from materials bearing the
Underwriters Laboratories inc. Classification marking.
Four ply hot mopped Built-up roof construciion consisting
of Type 30, 43 Ib. (20 kg), base sheet overtapped 4
inches (102 mm) and 3 plies of Type 15 perforated felt

The base sheet shali be nailed to the concrete using
Base Ply Fasteners and discs in rows spaced 16 in. {406

mey 0.C. acrass the widih of the sheet. Rows located in
the side lap and center of sheet The fasteners o be
spaced 7% in. (191 mm)oc. in a staggered pattem along
the length of the feit.

Note:  Care is to be taken 1o assure that the Bult-up
Roof is applied only when the Zonolite®,
Zonocel®, or Insulcel® concrele will bear roof
construction traffic without damage
(approximately 5 days}.

The 3 plies are to be adhered using a mininum of 25 lbs
per 100 sq. #. (1.2 kg/m®) of hot mopping asphalt per ply
for a total of 75 b per 100 sq.ft. (3.7 kg/m?®) minimumn.
Thie asphalt may be either dead level or steep grade.
§.2.2 Factory Mutual, Class 1-60 Wind Resistant
{30 PSF (1.4 kPa) Maximum Allowable Wind Uplif)

Consolidated Systems, Inc. minimum 22 gauge, 1.5 inch {38
mmj} deep Type B-Vented galvanized steel form deck conforming
o ASTM A 653 Grade 40 deckis secured to shuctural sieel joists
spaced 6 feet (1.8 m) o.c. with & inch {10 mm) diameter weid
washers at each boftom rib [B inches {152 mm) oc]. Dens
Deck, 38 inchi{16 mm) thick, is mechanically tastened with Siplast
Parafast XHD and Siplast Parafast Metal Plates or Tru-Fast HD
fasteners and Tru-Fast MP-3 plates applied at 1 per 1.6 (05
). Two plies of Approved Type IV glass felt 18 inches (457
) 0.C. coverage are fully adhered with hot asphalt. A isinch
(3 mmj 10 ¢ inch (6 mm) slury coat of NVS Concrete, minimum
wet cast density of 75 pof (1202 ko/m®) is placed over the glass
felts immediately followed by a minimum 1 inch {25 mm) thick
Insulperm Inswiation. The folipwing day a minimumof 1inch (25
i) thick top coat of NV Cancrele with a wet density of 60 pcf
(961 kgfm®) Is applied over the Insulperm insulation. Threedays
after the fop coat is placed, Parabase, Parabase FS, or
Parabase Plus base sheet is mechanically fastened io the ded(
with Simplex Base-Lok Fasteners spaced 12 inches {305 mmj)
o.c. inthe 3 inch (76 mm) wide base sheet laps and 12 inches
{305 mm) o.c. in three equally spaced rows in the fisld of the
sheet. Paradiene 20 series or Irex series base membrane is fully
adhered with hot asphalt followed by a Paradiene 30 series,
Paradiene 40 FR, Veral, or Parafor 50 LT roof cover with hot
asphalt or hot torch adhered a5 appropriate.

5.2.3 Factory Mutual, Class 175 Wind Resistant
(38 PSF (1.8 kPa) Maximum Afliowable Wind Uplift)

Assembly No. 1

Consolidated Systems, Inc. minimum 22 gauge, 1.5 inch (38
mm) deep Type B-Vented galvanized steel form deck conforming
to ASTM A 653 Grade 40 deck is secured to struciural steel joists
spaced 6 feet (1.8 m) o.c. with % inch (10 mm) diameter weld
washers at each botiom rib [6inches (152 mm)o.c.]. Lightweight
Insulating Cancrele is piaced on the deck filling the corrugations
pius minimum % inch (3 mm) thick above the fop flange
immediately followed by 1 inch (25 mm) thick Insulperm
insulation. The following day, minimum 2 inch (51 mm) thick
Insuicel Lightweight Insulating Concrete is placed. Thiee days
after the top coat is placed, Parabase, Parabase FS, or
Parabase Plus base sheet is mechanically fasiened 1o the deck
by driving Zonodite or Simplex Base-lok fasteners. The
fasteners are spaced 14 inches {355 mmj o.c. throughthe 3inch
(V6 mm) wide base sheet laps and 14 inches (355 mm) o.C. in
wo equally spaced rows in the field of the sheet. Paradiene 20
series or Irex series base membrane is fully adivered with hot
asphailt or hot torch adhered (hot torch not allowed when using
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Base-l ok Fasleners) as appropriate followed by a Paradiene 30
sefies, Paradiene 40 FR, Veral, or Parafor 50 LT roof cover with
hot asphalt or hot torch adhered as approgriate.

Assembly No. 2

insulcel Lightweight Insulating Concrete is placed over the
stuchural concrete deck or propedy prepared existing buitt up
roof over structural concrete fo a minimum % inch (3 men)
thickness. It is immediately followed by 1 inch {25 mm) thick
Insulperm insulalion. The following day, minimem 2 inch {51
mra) thick Insulcel Lightweight Insulating Concrete is placed.
Threadays after the fop coat is placed, Parabase, Parabase FS,
or Parabase Plus base shest is mechanically fastensd {o the
deck by driving Zono-ite or Simplex Base-l .ok fasteners. The
fasteners are spaced 14 inches (355 mm) o.c. through the 3 inch
{76 mm) wide base sheet laps and 14 inches (385 mmj) o.c. in
two equally spaced rows in the field of the sheet. Paradiene 20
series or Irex series base membrane is fully adhered with hot
asphatt or hot torch adhered (hot torch not allowed when using
Base-lok Fastener) as appropriaie followead by a Paradiene 30
series, Paradiene 40 FR, Veral, or Parafor 50 LT roof cover with
hot asphaft or hot forch adhered as appropriate. When applying
1o an existing roof system, maximum allawable wind loads shall
not exceed the allowable wind load capacity of the existing roof
system.

524 Factory Mutual, Class -90 Wind Resistant
{45 PSF (2 2 kPa) Maximumm Allowable Wind Uplift)

Assembly No. 1
1. Steel Deck Assemblies

The wind uplift resistant assembly consists of slolted
galvanized steel center deck, minimum 26 gauge, ar
galvanized 132 inch (38 mm) deep wide rib steel deck,
minimum 22 MSG. The conugated stesd forming is
welded fo the supporting members with a plug weid
thiough the welding washer hole every aiher corrugation
for Ciass 160 or every corugation for Class 1-80. Sheeis
are tooverlap a minimem of 2 inches (57 mm) onends.
Deckis covered with a2 Zonolite®, Zonocsi®), or Insulcel®
Concrefe Slurry leveled to a & inch (3 rm) minimum
thickness overthe fiutes. Insulperm®Boand (11012 inch
{25 to 305 mm) thickness} is placed within 30 minules
inio the wet slurry with end joints staggered and ali joints
butted snugly. Either a 2 inch (31 mm} minimum
thickness of Zonolite® (1:6 mix), Zonocel®, Insuicel®
Concrete, or a 1% inch {32 mm} minimum thickness of
Zonolite® Concrete (1:4 mix) is then immediately placed
and screeded o a smoath even surface to receive the
BUR roofing membrane.

2. Shuctural Concrele Substrates

The wind upiift resistant assembly consists of poured-in-
place or precast single or double tees of normal ar
lightweight concrete {minimum of 2500 psi {17.2 MPa)
compressive strength and 2 inch (57 mm) thickness) or
an existing asphaltic roof membrane over one of these
structural concrete substrates covered with Type 38-
NVS™ gr insulcel® Concrete slurmy leveled fo a 14 inch
{8 mmy) minimum thickness. Zonolite® Insulperm@board
{1 to 12 inch (25 1o 395 mm) thickness) is placed within
30 minutes into the wet slurry with end joints staggered
and all joints butted shugly. A minimurn 1 inch thickness
of Type 38-NVS™ Caoncrete or 2inch (51 mm) thickness

of insufcel® Concrete is then immediately placed and
screeded o a smooth even surface o receive the BUR
roofing membrane.

3. Deck Covering

YWithin 48 to 72 hours afier placernent of the concrete the
steel or concrete roof deck should be covered as follows:

A Siplast Parabase or Parabase Plus; Johns Manville
Ventsulation, Dyvnabase, or GlasBase; GAF Stratavertar
GAFGLAS#75; Celotex Vaporbarbasesheetis fastensd
to the concrete with Siplast Zono-tite, ES80 or Ciympic
CR1.7 {withdisc) (Zonolite, Zonocel or Insulcel) or Siplast
NVS, ES75 or Qlympic CR1.2 (with disc) {38-NVS) base
ply fasteners spaced 7.5 inches (191 mm) on center in
the base sheet overlap and 2 rows 10 inches (254 mm)
on center in the field of the shest.

A Siplast two ply modified bitumen noof cover is adhered
to the base sheet with hot asphalt, PA-311 adhesive, or
by torch.

Alternatively, an appraved three ply modified bitumen,
organic or glass felt roof cover is attached io the base
sheet with hot asphatt.

Assembly No. 2

Consolidated Systems, Inc. minimum 22 gauge, 1.5 inch {38
mim) deep Type B-Venied galvanized steel form deck conforming
10 ASTM A 653 Grade 40 deck is secured to structural steel joists
spaced 6 feet (1.8 m) o.c. with 36 inch {10 mm) diameter weld
washers ateach boifom rib {8 inches (152 mm) o.c]. Lightweight
Insulating Concrete is placed an the deck filling the corrugations
plus minimum % inch (3 mm) thick above the fop flange
immediately followed by 1 inch {25 mm) thick Insulperm
insulafion. The fallowing day, minimum 2 inch (51 mmyj thick
Insulce] Lightweight insulating Concrele is placed. Thiee days
after the fop coat is placed, Parabase, Parabase FS, or
Parabase Plus base sheet is mechanically fastened to the deck
by driving Simplex Base-Lok fasteners inio the deck widlh an
electic screw gun. The fasteners are spaced 10 inches (254
mm} o.c. through the 3 inch (76 mm) wide base sheet laps and
18 inches {254 mm) 0.c. in two equally spaced rows in the field
ofthesheet. Paradiene 20 series or Irex series base membrane
is fully adhemred with hot asphalt followed by a Paradiene 30
series, Paradiene 40 FR, Veral, or Parafor 50 LT roof caver with
hot asphalt or hot torch adhered as appropriate.

Assembly No. 3

insulcel Lightweight Insulating Concrele is placed over the
structural concrete deck or properly prepared existing built up
roof aver structural concrete o a minimum % inch (3 mm)
thickness. [t is immediately foliowed by 1 inch (25 mm) thick
insudperm insulation. The following day, minimum 2 inch (51
rn) thick Insudosl Lightweight insulating Concrele is placed.
Three days after the top coat is placed, Parabase, Parabase F3,
or Parabase Plus base sheet is mechanically fastened o the
deck by driving Simplex Base-Lok fasteners. The fasteners are
spaced 10inches (254 mm) o.c. through the 3inch {76 mm) wide
base sheet laps and 10 inches (254 mm) o.c. in two equally
spaced rows in the field of the sheet. Paradiene 20 series or lrex
series base membrane is fully adhered with hot asphalt followed
by a Paradiene 30 series, Paradiene 40 FR, Vieral, or Parafor 50
LT roof cover with hot asphalt or hot torch adhered as
appropriate.  When apphing io an ewisting roof system,
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maximum aliowable wind loads shall not exceed the aflowable
wind load capacity of the existing ropf sysiem.

Assembly No. 4

Consolidated Systems, Inc. minimum 22 gauge, 1.5inch (38 mm}
deep Type B-Venled gaivanized stee] form deck conforming o
ASTM A 653 Grade 40 deck is secured 1o structural siesl joists
spaced 6 feet (1.8 mj o.c. with 35 inch (10 mm) diameter weld
washers at each boltom rib 6 inches (152 mm) o.c]. Dens
Deck, #&inch (16 mm) thick, is mechanically fastened with Siplast
Parafast XHD and Siptast Parafast Metal Plates or Tru-Fast HD
fasteners and Tru-Fast MP-3 plates applied at 1 per 1.6 ¢ (05
). Two plies of Approved Tyvpe IV glass f8it 18 inches (457
mm) o.c. coverage are fully adhered with kot asphalt. A 1% inch
(3 mmj to % inch {6 mm) slurry coat of NVS Concrete, minimum
wet cast density of 75 pof (1202 kg/m®) is placed over the glass
felts immediately followed by a minimum 7 inch {25 mm} thick
Insulperm insulation. The following day a minimumof 1 inch {25
me) thick top coat of NS Concrete with a wet density of 60 pcf
(961 kg'mf) is applied over the Insulperm insulation. Thiee days
after the top coat is placed, Parabase, Parabase FS, or Parabase
Plus base sheet is mechanically fastened fo the deck with
Simpiex Base-Lok Fasteners spaced 10 inches (254 mng o in
the 3 inch (76 mm) wide base sheet laps and 10 inches (854
mmj} o.c. in three equally spaced rows in the field of the sheet.
Paradiene 20 seres or Irex seres base membrane is fully
adhered with hot asphalt followed by a Paradiene 30 series,
Paradiene 40 FR, Veral, or Parafor 50 LT roof cover with hot
asphatt or hot torch adhered as approprisie.

525 Factory Mubual, Class IF120 Wind Resistant
{80 PSF (2.9 kPa) Maximum Allowable Wind Uplift)

Assembiy No. 1

The Type 38-NWS system is installed as above over structura!
concrete or an existing asphatiic roof cover over struciusal
cancrete and should be covered as follows:

A Siplast Parabase or Parabase Plus; Johns Manwile
Ventsulation, Dynabase, or GlasBase; GAF Stratavent or
GAFGLAS #75; Celotex Vaporbar base sheet is fasiened to the
concrete with Siplast NVS, ES75 or Qlyrpic CR1.2 (with disc)
base ply fasteners spaced 7.5 inches (191 mm) on center in the
base sheet overlap and 2 rows 10inches (254 mm) on center in
the field on the shest.

Anapproved three ply modified bitumen, organic or giass feit roof
cover is gitached to the base shest with hot asphalt.

Assembly No. 2

Consolidated Systems, Inc. minimim 22 ga., 1.5 inch (38 mm)
deep, Type B-Vented galvanized stesl conforrming 1o ASTM A
653 Grade D form deck secured 1o structural steef jaists spaced
6 feet (1829 mm) o.c. with 35 inch (10 mm) diameter weld
washers spaced 6 inches (152 mm) o.c. at each bottom rib or
Whesling Corrugating Company's rinimum 24 ga. Tensivent
125 deck is secured to structurai stee! joists space 6 feet (1829
mm) 0.C. with %& inch (10 mim) diameter weld washers spaced 334
inches {85 mm) o.c. at each bottom 1ib. A siunry coat of Zonolite
Insutating Concrete (1:4 mix) with a minimum wet cast densily of
61 IbfP (977 kg/m®) is placed on the deck fifling the comugations
plus & minimum of v inch {3 mm) thickness above the top flangs.
A riniraum of 1 inch thick Insulpeim insulation is immediately
placed on the Zonofite insulating Concrete. The foliowing day, a
minimum thickness of 2 inches (51 mm) of Zonotite Tnsulating

Concrele {1:4 mix) with a minimum wet cast density of 61 It
(977 kgfm®) is placed on the Insulpenm insulation. Three days
after thefopcoat is placed, Parabiase base sheet is mechanically
fastened i the deck with Zonofite fasteners spaced 7 inches
{178 mmj o.c. in the 3 inch {75 ram) wide hase shest kap and 10
inches {254 mm) 0.c. in three equally spaced rows in the field of
the sheet. Fastener heads are primed with PA-1125 Primer and
then any Paradiene 20 series base membrane is fully adhered
with hot asphalt followed by any Paradiene 30 TG series roof
oover hot torch adhered.

5.26 Factory Mutual, Class I-135 Wind Resistant
(68 PSF (3.2 kPa) Maximum Allowable Wind Uplift)

Wheeling Corrupgating Company’s minimum 24 ga. Tensiiveni
125 deck is secured fo struciural sieel joists space 6fest (1.8 m)
0.c. with % inch (10 mm) diameter weld washers spaced 334
inches o.xc. &t each bofom 1ib. A sluny coat of Insulcel
Lightweight Insulation Concrete with & minimur wet cast density
of 44 Ibf® (705 kg/m?} is placed on the deck filing the
cormugations plus a minimum of & inch (3 mm) thickness above
the top flange. A minimurm of 1 inch (25 mm) thick Insulpem
insutafion is immediately placed on the Insulce] Lightweight
Insutation Concrete. The following day, a minimum thickness of
2inches (51 mm) of Insulce! Lightweight Insulation Concrete with
a minimum wet cast density of 44 I/ {705 kg/m® or a minimum
thickness of 2 inches {51 mm) of Zonofite Insulating Concrete
{1:4 mix}) with a minirmum wet cast density of 61 IS (977 kgm®
is placed on the Insulperm insulation. Three days after the top
coatis placed, Parabase base shest is mechanically fastened to
the deck with Zonotite tasteners spaced 7 inches (178 mm) o.c.
in the 3 inch (76 mm) wide base sheet lap and 10inchesoc. in
hree equally spaced rows in the fisld of the sheet. Fasiener
heads are primed with PA-1125 Primer and then any Paradiene
20 series base membrane is fully adhered with hot asphalt
fallowed by any Paradiene 30 TG series roof cover hot torch
adhered.

527 Factory Mutual, Class I-150 Wind Resistant
{75 PSF (3.6 kPa) Mavdrmum Allowable Wind Uplif)

Assembly No. 1

MNVE Concrele is placed over siructural concrele deck o a
rinimum thickness of & inch (3. mm). A minimum of 1 inch (25
mim} thick insulperm-1 insuation is immediaiely placed over the
NViSconcrete. A minimurn of 1 inch (25 mm) thickness of NVS
concrete is immediately placed over the insulsdion. Three (3)
days after the fop coat is placed, Parabase base sheet is
mechanically fastened io the deck with NVS Base Shest
Fasteners with Discs space 7 inches (178 mm) oc. inthe 3inch
{76 mm) wide base sheet kap and 10 inches (254 mm) oc. in
three equally spaced rows in the field of the sheet. Fastener
heads primed with PA-1125 Primer and then any Paradiene 20
series base membrane fully adhered with hot asphalt followed by
any Paradiene 30 TG series roof cover hot torch adhered.

Assembly No, 2

NVS Cancrete s placed over structural concrete deck o a
ruinirnum thickness of 1 inch {25 mm). Three (3) days afier the
top coat is placed, Parabase base sheet is mechanically
fastened to the deck with NV'S Base Sheet Fasteners with Discs
space 7 inches (178 mimy) 0.c. inthe 3 inch (76 mm) wide base
sheet lap and 10 inches (254 mm) o.c. in three equally spaced
rows in the filed of the sheet. Fastener heads primed with PA-
1125 Primer and then any Paradiene 20 series base membrane
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fully adhered with hot asphait followed by any Paradiene 30 TG
senes rapf cover hot torch adhered.

Assembly No. 3

Consdlidated Systems, Inc. minimum 22 ga., 1.5 inch (38 mm)
deep, Type B-Vented gatvanized steel conforming 1o ASTM A
653 Grade D formedeck secured to structural steel joists spaced
& feet (1.8 m) o.c. with % inch diarmeter weld washers spaced 6
inches (152 mm) 0.c. aieach bottom rib. A slumy coatof Insulcel
Lightweight Insulation Concrete with a mininum wet cast density
of 44 it 705 kom® is placed on the deck flling the
corugations plus a minimum of % inch (3 mim) thickness above
the top flange. A minimum of 1 inch (25 mm) thick Insuiperm
insulation is immediately piaced on the Insulcel Lightweight
Insutation Concrete. The following day, a minimum thickness of
2 inches (51 mm) of Insulcel Lightweight Insulation Concrete with
a minimum wet cast density of 44 [ {705 kg'm®) or a minimum
thickness of 2 inches (51 mm) of Zanoite insulating Concrete
{1:4 mix) with 2 minimuem wet cast density of 61 b (977 kg/m®)
is placed on the Insulpem insulation. Three days after the top
coat is placed, Parabase base shest is mechanically fastened o
the deck with Zonolite fasteners spaced 7 inches (178 mm) oC.
in the 3 inch (76 mm} wide base sheet lap and 10 inches (254
mm) o.c. in three equally spaced rows in the field of the sheet.
Fastener heads are primed with PA-1125 Primer and then any
Paradiene 20 series hase membrane is fully adhered with hat
asphalt followed by any Paradiene 30 TG serfes roof cover hot
forch adhered.

Assembily No. 4

Consofidated Systems, Inc. manimum 22 gauge, 1.5 inch {38
mm) deep Type B-Vented galvanized sieel form deck conforming
o ASTM A 653 Grade 40 deck is secured tostructural steed joists
spaced B feet (1.8 m) c.c. with 3 inch {10 mim} diameter weld
washers at each botiom rib & inches (152 mm) o.c]. Lightweight
Insulating Concrete is placed onthe deck filling the conugations
plus minimum % inch {3 mm) thick above the fop flange
immediately followed by 1 inch (25 mm) thick Insulperm
insulation. The following day, minimurn 2 inch (51 mm} thick
Insulee! Lightweight Insulating Concrete is placed. Three days
after the fop coat is placed, Parabase, Parabase FS, arParabase
Plus base sheet is mechanically fastened o the deck by driving
Zono-ite fasteners. The fasteners are spaced 7 inches (178
mm) o.c. through the 3 inch (76 mm) wide hase sheet laps and
10inches (254 mm) o.c. inthree equally spaced rows in the field
of the sheet.  Zono-ite fastener heatls are primed with PA-1125
Primer and then Paradiene 20 senes or Irex seres base
membrane is fully adhered with hot asphalt or hot torch adhered
as appropriate foliowed by a Paradiene 30 series, Paradiene 40
FR, Veral, or Parator 50 LT roof cover with hot asphalt or het
torch adhered as appopriate.

Assembly No. 5

Insulcel Lightweight Insulating Concrele is placed over the
struchiral concrele deck or properly prepared exdsting built up
roof over struchural concrele 1o a minimum % inch 3 mm}
thickness. It is immediately followed by 1 inch (25 mm) thick
Insulperm insulation. The foliowing day, mininmum 2 inch (51
mm) thick Insulcel Lightweight insulating Concrete is placed.
Three days after the top coat is placed, Parabase, Parabase F5,
or Parabase Plus base shest is mechanically fastened io the
deck by driving Zono-tite fasteners. The fasteners are spaced 7
inches {178 mm) oc. through the 3 inch (76 mm) wide base
sheet laps and 10 inches (254 mm) o.C. in three equally spaced

rows in the field of the sheet. Zono-ite fasiener heads are
primed with PA-1125 Primer and then Paradiene 20 series ar Inex,
series base membrane is fully adhered with hot asphalt or hot
torch adhered as appropriate followed by 2 Paradiens 30 series,
Paradiene 40 FR, Veral, or Parafor 50 LT roof cover with hot
asphalt or hot torch adhered as appropriate. Wien applying to
anexisting roof system, maximumn aliowable wind loads shall not
exceed the aliowable wind load capacily of the existing roof
system.

Assembly No. 6

Consolidated Sysiems, Inc. minimum 22 gauge, 1.5 inch {38
mm) deep Type B-Vented galvanizec steel form deck conforming
10 ASTM A 653 Grade 40 deck is secured o structural sieel joists
spaced 6 feet (1.8 m) 0.c. with 3& inch {10 mm) diameler weid
washers at .each bottom rib {6 inches (152 mm) oc] Dens
Deck, s2inch {16 mmy} thick, is mechamically fastened with Siplast
Parafast XHD and Siplast Parafast Metal Plates or Tru-Fast HD
fasteners and Tru-Fast MP-3 plates applied at 1 per 1.6 #2 (05
nr). Two plies of Approved Type IV glass felt 18 inches (457
mm) o.c. coverage are fully adhered with hot asphalt. Aginch
{3 mm) 1o %4 inch (6 mm) sturry coat of NS Concrele, minimum
wet cast density of 75 pof (1202 kgim?®) is placed over the glass
felts immediately followed by a minimum 1 inch {25 mmgj thick
Insulperm insulation. The following day a minimum of T inch (25
) thick top coat of NVS Concrete with a wet density of 60 pci
{961 kg/m®) is applied over the insulperm insulation. Three days
after the top coat is placed, Parabase, Parabase FS, or
Parabase Plus base sheet is mechanically fastened to the deck
with NVS Fasteners spaced 7'inches (254 mm) o.c. inthe 3 inch
(756 mm) wide base sheet laps and 10 inches (254 mm) o.C. in
three equally spaced rows in thefield of the.sheet. Paradiene 20
series or lrex series base membrane is fully adhered with hot
asphalt or hot jorch adhered as appropriaie followed by a
Paradiense 30 series, Paradiene 40 FR, Veral, or Parafor 50 LT
roof cover with hot asphalt or hot torch adhered as appropriate.

53  Fire Rated Assembfies

The Zonoliie® Roof insuation System, Type 38-NVE™ Roof
Insulation System, Zonocel® Roof Insulation System, and the
Insuicel® Roof insulation System have been tested in fire
resistant assemblies in accordance with ASTM E 116 (UL 263).
These assemblizs can be classified as either 1, 1%, or 2 hour
Fire Resistive Assemblies when constructed as listed in the
Underwriters Laboratories Inc.  Fire Resistance Direchory.
Underwriters Laboratories Inc. assemblies include Design Nos.

D916, P214, P215, P216, P231, P241, P246, P251, P261, P405,
P408, P407, P410, P08, P511, B513, P70B, P10, PE12, Po02,
Po03, PO05, PO07, PEOB, P910, P913, PB16, PB19, P20, P21,
P22, P23

6. SUBSTANTIATING DATA

6.1 Manufacturer's descriplive literabure.

6.2  Reporton Wind-Uplift Resistance Testsof root assembly
containing the Zonolite® Roof Insulation Sysiem in
accordance with UL 580; prepared by Underwriters
Lahoratories Inc.; File R7045-4,-5; Projects 76NKB567
and 78NK10223; signed by RM. Berhinig; issued
November 6, 1978, and revised March 17, 1980,

63  Reporton Fire Test of Foamed Plastic Insulation Board
and Vermiculite Concrete Roof Ceiling Assembly with Bar
Jaist Supports protected by Cemenfifous Mixiure in
accordance with Test Standand UL 263 (ASTM E 110);
prepared by Underwriters Laboratories Inc.; File R4339-
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64

65

6.6

6.7

6.8
69

6.10

611

6.12

6.13

6.14

6.15

6.16

66; Project 79MK355; signed by RN Berhinig, KW
Howell, and G.T. Castino; Issued April 22, 1980, and
revised Seplember 5, 1980,

Report on Small-Scale Fire Tests to delenmine if the
densily of Insulperm® Foam Plastic Insulafion can be
reduced fo 0.6 pef for Fire Resistance Classifications; in
accordance with UL 263 (ASTM E 119); prepared by
Underwriters Laboratories, Inc.; File No. R6298, Project
No. 81NK266580; signed by R.M. Berhinig and Thomas
Plens; dated Jure 1, 1982

Letter from 8 W. Mansour and B. Swytnyk; Underwriters
Laboratories Inc.; Subject  Classification of Cellutar
Concrete {Insulcel), dated June 11, 1987,

Letler Report on Small Scale Fire Tests of Cellutar
Concrete Rooftopping mixiure assembliesin accordance
with modified UL 2613 (ASTM E 119); prepared by
Undenwriters Laboratories Inc., Project No. B7NIK18243,
File No. R12565; signed by 3.W. Mansour and James J.
Urban; dated Navember 20, 1987.

Letter from Underwiiters Laboratories Inc. on Results of
Enginesring Project Opened to Determine i Celiular
Concrete Made With A Roof Topping Ingredient identified
As "Insulcel” ar "insudcel PB® Can Be Used In Roof Deck
Consiruction Mo. 110; signed by Greg Rezek and
Kenneth Rhodes; dated Oclober 10, 1960.

1887 UL Fire Resistance Directory, Designs No. D916
and P261.

Test report on Fire Resistance of Hybrid Insulating
Concrete in accordance with ANSVUL 263 (ASTM E
119), prepared by Underwriters Laborasiodies Inc.,
R12565, 91NK4688, dated October 23, 1991, sipned by
Joseph A. Treadway and Nestor G. Sanchez.

Leiter on Compressive Strength Requirement for the
Hybrid Insulating Concrete, prepared by Underwriters
Labarataries Inc., R12565, B1NK28643, dated December
18, 1991, signed by Joseph A. Treatkway and Nestor G
Snachez.

Lefter on Imnvestigation 1o Indude “insulcel-PEf
Verriculite” as Partof ConstructionMo. 110, prepared by
Underwriters Laboratories Inc., R12565, 92NK11732,
dated Jure 8, 1992, signed by Oz Polis and James
Hatcher.

Heport on Calorimeter Tests and Simulated Wind Uplift
Testson Zonolite® Aoof iInsulation Systeminaccordance
with FM Standard 4450; prepared by Faclory Mutusl
Research Comoration; FM Report No. 24867 {4454);
signed by P.A. Goldberg and W.F. Shicld; daied April 1,
1975,

Report on Susceptibilily to heat damage fests on
Zonolite® Roof insulation System in accordance with FM
Standard 4450, prepared by Factory Mutual Fesearch
Corporation; FM Report Mo. DC3AB.AM {(4454); signed by
G.A. Smith and B_J. Callaham; dated August 14, 1978.
Report of Tensile Pull Out Tests and compliance with 1-60
wind uplift requirements for Type 38-NYS™ Roof
InsulationSystemin accondance with Fid Standard 4454;
prepared by Factory Mutual Research; FM Report MNo. 1.
OF2A9.AM; by LN. D'Angelo and B.J. Callahan; dated
Qclober 22, 1980.

Letter from FA. Smith, Jr.; Senior Enginesr, Faciory
Mutusl Research, dated May 27, 1982, Subject:
approved density range {06 - 15 pcf) for Insuﬁpem@
Insulation.

Report on Siplast Paradiens 20/30 Elastomer Bitumen
2-Ply Root Cover For Uss Over Parabase Base SheetOn
Zonofite® Lightweight Concrete Roof Decks; prepared by
Factory Mutual Research; FM Report No. OK8AT.AM;

617

6.18

6.19

6.20

6.21

6.22

6523

6.24

825

6.26

527

6.28

signed by E.R. Dunn and B.J. Callahan; dated January
18, 1985.

Report on Tensite Pull-Out Tests using a 1:4 mbdure of
Zonolite® Roof Insulation System; prepared by Factory
Mutual Research Corporation; FM Report No. 1K7AD AM
{4454); signed by G.A. Smith and B.J. Callahan; dated
January 23, 1986.

Report on Tensile Pull Cut Tests and Simulated Wind
Upkift Tests on Insuicel® Roof Insulalion System in
accordance with FM Standard 4450/4454; prepared by
Factory Mutual Research; FiW Report No. JI BPBAL AM;
signed by PE Huber and B.J. Caliahan; dated
December 31, 1987.

Test report on Alied Signal Coal Tar Piich BUR
Asserbly for Use Over Zonolite or Insulcel Lightweight
Concreie Roof Deck in accordance with FM 445404470,
prepaned by Factory Mulua! Research, Report Mo. J.L
1READ.AM, dated May 15, 1980, signed by John P.
Cautey and G. A. Smith.

Test report on Hybrid Insulicel-Vermiculite Lightweight
Insulating Concrele in accotdance with FM 4454
prepared by Factory Mutual Research; Report No. J.§.
OVDAS AM, dated August 9, 1991, signed by John P.
Caudey and GA. Smith.

Test report of four inch polystyrene beadboard in
accordance with ASTM E 84-80; prepared by Sputhwest
Research Institute; Project No. 01-6762-388; signed by
Cart & Hafer, P.E.; dated September 9, 1962

Test report on Insulcel Lightweight insulating Concrete
Cver Structural Concrebe in accondance with FM 4454,
prepaned by Factory Mutual Research Corp., OB9A4.AM,
dated May 29, 1897, signed by DK Tanaka and LN.
D'Angela.

Test repart on MYS Lightweight Cancrete Over Structural
Concrele in accardance with FM 4454, prepared by
Factory Mutual Researnch Comp., L1, 3Z3A7.AM, dated
Aprit 12, 1996, signed by D.K. Tanaka and G. A. Smith.
Test report on Zonoce! Lightweight Insulating Concrete
Over Steel Form Deck in accordance with FM 4454,
prepared by Factory Mulual Research, JU. 2YIATAM,
dated April 15, 1986, signed by DK Tanaka and LM.
DrAngelo.

Test report on Zonoce! Lightweight Insulating Concrete
Over Structural Concrele in accordance with FM 4454,
prepared by Factory Mutual Research, J.I 328A6.AM,
dated July 23, 19596, signed by DK. Tanaka and LN.
D'Angelo.

Test report on Siplast Lightweight Insulating Concrete
Roaf Decks in accordance with Fi4454, prepared by
Factory Mutual Research, 3005387, dated April 26, 2000,
signed by DK, Tanaka and P.J. Smith.

Test report on Siplast Modified Bitumen Roof Covers in
Lightweight Insulation Concrete and Structural Concrete
Roof Constructions in accordance with FM 4470,
prepared by Factory Mulual Research, Project ID.
3008210, dated April 10, 2001, signed by S.R. Clark and
P.J. Smith P.E.

Test report on Siplast Modified Bitumen Roof Covers in
Lightweight Insulation Concrete and Structural Concrete
Roof Constructions in accordance with FM 4470,
prepared by Factory Mutual Bessarch, Project ID.
3011768, dated February 14, 2002, signed by S.R. Clark
and J.P. Caulay.
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7. CODE REFERENCES
Standard Building Code - 1598 Edition

Section 103.7 Allemate Materials and Methods
Chapter 6 Construction Types

Section 7015 Fire Resistance References
Section 708 Themal Insulating Materials
Seclion 1504 Performance Bequirements
Section 1508 Roof Insulation

Section 1510 Rerooting

Section 2663 Foam Plastic Insulation

Florida Building Code-Building - 2007 Edition

Section 103.7 Allermate Maierials and Methods
Chapter 6 Construction Types

Section /015 Fire Besistance Relerences
Section 708 Thermal insulating Materials
Sechion 1504.1 Wind Resistance of Rools
Section 15068 Roof Insudation

Section 1510 Reroofing

Section 2603 Foam Plastic Insulation

8 COMMITIEE FINDINGS

The Subcommitiee on Evaluation in review of the data submiited
finds that, in their opinion, the Zonolite® Roof Inswlation System,
insulcel® Roof Insulation Systern, Zonoce! Hoof Insulation
System, and Tvpe 3B-NVE™ Roof insulation System as
described in this report conform with.or are suitable aliemates o
that specified in the Siandard Building Code and the Florida
Budlding Code-Building or Supplements thereto.

g LIMITATIONS

01 Insulation material shall not be used in fire rated
assemblies unless its performance has been established
by tests.

92  Foamplasficinsulations usedin the roof covering sysiem
shall be protected from the interior of the building by a
thermal barrier providing a minimum fifteen {(15) minute
protection or a minimum of 1 inch {25 mm) thickness of
masonry oF concrete.

93  Concrete decks shall have acompressive strength of not
less than 2500 psi (1.7 MPa).

94  Class 160, Class I-75, Class 904-90, Class 1-120, Class
I-135, Class 1-150, Class 1-180, Class 1225, and Class |-
315 Maximur Uplift Pressee Systems shall not be used
in ameas where the factored wind load pressure exceeds
30, 38, 45, 60,68, 75,90, 113, ar 158 psf (1.4, 1.8, 2.2,
29 3.6, 4.3, 54, or 7.5 kPa} respectively.

95 The stuchral noof sysiem shall be cedified by a
registered engineer or architect as being capabie of
sustaining the construction, membrane, ballast, and
ancillary materal loads that will be encountered during
and subsequent to membrane application.

896  The Insulafion System shall be designed by aregistered
engineer or architect when used as a stuchural roof
diaphragm.

Q7  Roof covering systems placed on the Siptast roof deck
assemblies are outside the scope of this report.

10.  IDENTIFICATION

Al containers and packaging sewning the Zonolie® Roof
Insulation Systern, Insulcel® Roof Insulation System, Zonocei®
Insudation System, and Type 38-MNVS™ Roof insulation System
that are covered by this report, shall be labeled with the
manufacturer's name andior trademark, the systemidentification,
the approptiale Factory Mubssl Approval Mark or UL
Classification Mark, the SBCCl Public Safely Tesfing and
Evalualion Services, Inc. intiials (SBOCH PST & ESI) or seal, and
the number of this repart for field idendification.

11.  PERIOD OF ISSUANCE

SEE THE CURRENT EVALUATION REPORT INDEX FOR
STATUS OF THIS LEGACY EVALUATION BEPORT.

For information on this report contact:
Woods McRoy, P.E.
205/598-9800



