Co.08./03578 DFS, 0/,

Nov 03 2006
MICROFILMED

17
£




i et s e i it

[NO EXCERTIONS
EXCEPTIONS AS NOTED

{REJECTED
FOR INFORMATION ONLY
SUBMITTAL REVIEW

~lalaje|>

OOCUMONTY. 4R CONTRACTON MUALIRY P 53CMGALE 400

eammnre=

s cdond

JOB NAME: OHSU ~PA
WP JOB #:
SECTION: 07812 CEMENTITIOUS SPRAYED-ON FIREPROOFING
SUBMITTAL DATE: §/10/2004

262

2004

SHOP DRAWINGS (Page 26 — 61)

APPROVAL

N

R Rescis ATTACHMENTS:
O T T TALS 1) SUBMITTAL NOTES {Page 2)
b i ey IR0 2) MONOKOTE MK-6/HY PRODUCT & TEST DATA (Page 3 —4)
& CONPLILCE WITH Tl CONTRACTOR'S.
, Drmmwessdas O 3} COPY OF UL DESIGN D779 (Page 5 - 6)
1A Lo M doaTicrm e 4) COPY OF UL DESIGN D825 (Page 7 ~ 10)
T 5) COPY OF UL DESIGN X772 (Page 11 - 12)
Cel _:ﬁ% 6) D779 MANUFACTURES THICKNESS TABLES (Page 13 - 16)
Comtmrmget: .\ b, 7) D825 MANUFAGTURES THICKNESS TABLES (Page 17 — 20)
e 8) X772 MANUFACTURES THICKNESS TABLES (Page 21 ~ 25)

—cr——
ARCHITECT

T a—
GENERAL CONTRACTOR

HOFEMAN ANDERSEN A JOINT VENTURE
This suhmitial hus been reviensd for pencral confurmuace

with the coatract documents. Ciinlraciar's review does ol

reliese the Veador

enmpleteness and aceyeacy of this subinitinl

af resp ¥ e
compliance with 21} requisements of she contruet, Inefuding

€ Review includes Holtman Constructian cumments,

/ 12 ~0

Rexjewpd By g Sebmiltal #

ale

BOUTHERN OREGON REGIONAL OFFICE

P.0, Bax 309, GOLS HILL, OR 97523

PHOHE: S41-85801135 ¢ Fax: 541.855-7950
COMTAACTOR LICKNEXS: 0RCCON: £0230 « WASHINGfon: WESTERII72P8

MAY 2 0 2004
PERKINS & WILL

RECEIVE]

SEATTLE REGIONAL OFFICE
14214 NE 2151 Stakey, BEWLEVYE WA 98007
PHONK: 425-562-9678 » Fax: 436.562-9739

CORPORATE OFFICE! 8300 SW HUNZIKER ROAD, TIGARD OR 97223 ¢+ PHONE: 503-620-1600 * FAX: 503-624-5781

10357800 =

O




WESTERN PARTITIONS, INC,

OHSU - Patient Care Facility
Fireproofing Submittal Notes

PRODUCTS: 3o
s We are submilting to apply Monokole Type MK-6/HY, per code requirement, ¢

UL DESIGN: ' *

o ULD779 - used for members where cnnm:(c thickness is Tess than 4 %" above. *

o 0L, D925 - used for members with 444" or more concrete above, -
e UL X772 - used for wide flunge columns. .

NOTES:

« Ttis our intent to spray the lower flange tip of all wide flange members supporting conerete above (o

cither full flange or half flavige tip thick per UL Guidelines, Boih thick provide the required
hourly raling artd étc indicated on the facturer’s thick tables as well as shop drawings, .
]
APPLIED CODE:
»  UBC-~Scctlon 6014 (Structural Frame) “The structural frame shall be considered to be the columns
and the girders, beams, trusses, and spandiels having direct cotinections to the colurnns and bracing
members desipned to carry g:_-nwtg lvads, Thc members of floar or roof panels that have no connection -

{0 the co) shall be id bers and not part of the struetural frame," -,
o ltisourintent to not fireproof’ brnccd frame members that do nol carry a direct gmvn(y load,
per Section 601.4,
*  UBC Table 6-A (Fire-Resistive Requirements) Type 1 FR Construction requires a 3hr rating at the
sivucturnl frame, 8 2hr sating at floors and floor ceilings and a 2hr rating ot roofs and roof ceilings.
o Itis our intent 1o spray fireproof to achieve a 3hr rating 6t 2l primary and a 2hr rating at all
sccondary members per UBC Table 6-A Regquirements for Type 1 FR Construction and per
UBC 601.4 Struclura) Frame definition,
® UBC Section 1511.4 (Penthauses and Roof Structures « Exception #3) “Ericlasures housing ogly
meehunical cquipment and locuted at least 20 feet from adjucent property lines may be of unprotected
noncombustible construction.” s

o It is our inlent nof to spray-fireproof the pent! QUBC 15114 Bxception
number three,

«

VW‘\
" "
15 you should have any questions, please feel free 1o call me at (503) 620-1600 % ,F .‘., ﬂmn
Sineerely, l

Jerame Jarrell
Estimator/Project Munager

CORPORATE OFFICE: 8300 SW HUKZIKER ROAD, TIGARD OR 87223 » PHoNE: 803-620- 1600 « FA%: 503-624-578)

SoUuTHERN OrEGON RECIONAL OFFICE BEATTLE REGIONAL OFFICE
P.0. B0k 309, 5010 WL, OR 97525 14214 RE 2157 SIREET, BELLIVUE VIA DB0D7
PHOHE: B41-B55-1135 » FAX: 541.855-7958  PHONE: 425-562-0676 + FAx: 425.56209739

CONTAACYOR LiGuNsLS: ONLGON: 60310 & Wasniktton: WESTERI|72R8




Grace Construction Products
W.R. Grace & Co.-Conn,
GRACE 149 Buckskin Dr.
Winlock, WA 98596-8350
Tel: (306) 785-3677

Fax: (360) 785-9046
www.graceconstruction.com

July 1, 2004

Mr, Jerame Jarrell
Western Partitions, Inc.
8300 SW Hunziker Road
Tigard, OR 97223

Re: OHSU —~Patient Care Facility-Portland, OR

Dear Mr. Jarrell,

This letler is to address the proper UL Design and thickness for the project referenced
above, We understand there are hybrid decks with 8” of normal weight concrete that
require a 2-hour, unprotected deck, fire rating.

The Grace recommended UL design, based on the above information, is D925 utilizing
Monokote® MK-6 H/Y fireptoofing material. Please refer to the most current thickness
table, for the UL D925 Design {normal weight concrete), which is on our web site listed
above,

If you need any otber information, please feel free to call me at the above number,

Sineerely,
Donald Long

Donald Long, CSI, CCPR
Technicul Sales Representative




Monokote” Fireproofing
Type MK-6/HY

Product Data and Application Instructions

rmﬂucl Port Ch
nfotmation/Description 0 i .
Monokote® Type MK-G/AY is & Physical I"mpcmcs Values' Test Method
singli PR Dry Density, 240 kg/an® (15 pef} ASTM E 605
gle component, miflmixed fire L7 UBC ST
proofing plaster which requites only mininiun average STD 7-§
the addition of water on the joh site Bond Strenpth 16,2 KPa {339 psf) ASTM E 736
to form a consistent, pumpable stur- Compression, 68.9 KPa (1,440 psf) ASTM E 761
ry. Type MK-G/T'*IY is desigried for 10% Deformation
s ou structaral steel calumas v 2 -
bearms, jolsts, trusses dnd ﬂoar'and Air Erosion 0.000 g/m? (0,000 p/f?) ASTME 859
roof decking. High Velocity No costinued erosion ASTM E 859
Air Erosion after 4 hours UMC $TD 6-1
wFoatures)Benofits " " Cortosion Dacs nat contribute ASTM E 937
off o irep . o corrosion o7
ers many significant 0 - -
the architect, owner, npplicmnrnnnd Bond Impact r‘:",cf“k{mg‘fp“”’"g ASTM E 760
building eceupant, These include: - L .
+ Proven in-place performance Deflection Nnjcsack}ng,_spaﬂlng ASTM E 759
o Low in-place cost o
* Fast, efficlent application Resistance to No growth after 60 days | ASTM G 21
» UL rested and factary inspected Mold Growth
* Universal Building code compliance Surface Burning Flame Spread 0 ASTM E 84
{¥CBO, SBCCY, BOCA, NBCC) Characteristics Smoke Developed 0
Dsllvery and Slorage Combustibilisy Less than S MJ/m? toral, | ASTM E 1354
a, All material 1o be used for fireproof- 20 kwim? peak heat release
ing shall be deliveied in original Impact Peneteatian 3.3 e’ Developed by City of
unopcn;dhpuckngers bearing l:hcb 4 Sdn Francisca
name of the manufactiszer, the briny n " T "
and proper Underwritess ’ Abrasion Resistance 83 em g!c;':é;p:cdislz City of
Laboratories Ine, labels for fire haz-

ard and fire resistance classifications, * Saing &3 Menckole Typo MK-bs
b The mnterial shall be kepe dey undl
ready (or usé. Packages of matetjal

shall be kept off the ground, under The steel 10 be fireproofed shall he has been tested in aecordance with
cover and away from sweating free of oil, grease, excess rolling ASTM £ 119, to provide the
wafls and other damp surfaces. Alf compounds or hibricants, loose required fise fesistance rating
bags that have beeri sxposed to nill scale, excess rust, noncompati- ¢, Many Fire Resistance Designs
water liefore use shall be discarded, ble primer, lack down agent or any allow the use of painted metal floor
Stock of material is to be rotated other substanee thar will impaie or raof deck in. place of galvanized
and used before hts explration dute, praper adheston, Where neeessary, decking, Painted decking must be
Steol and Concrate Surtaces the clcaning of steef surfaces to UL fisted in the specific fire vesis-
. Prior to the appfication of receive fireproofing shall be the res- tance desipris and must carry the
Monakote Type MK-6/HY, un onsibility of the general . UL lassification marking. Consult
inspection shall be made to deter- b, T{w project architect s_hnll deters your local Geace sales representa.
mine thiat all steel surfaces are smine If the painted/primed steuc- tive for details.

acceptable to teceive fireproofing. tural steel ta reeeive fireprooting

MK-514B, stpersedes MK-514A Conslruction Products




d, Prior to application of Monokote
Type MK-6/HY, a bonding agenr,
approved by the fireproofing man-
ufacturer; shalt be applied to all
conercse substrates to feceive Type
MK-6/HY,

¢, Fireproofing to the underside of
roof deck assemblies shall be done
only afier roofing application is
complete and roof traffic has ceased.

£, No fizeproafing shall be applicd
prior to completion of concrere
work an steel decking.

Mixing

4, Monokote Fireproofing sha)l be
wmixed by machine in a canvention~
al, plaster-type mixer or a continu-
ous mixet specifically modified for
cementitious fireproofing. The
mixer shail be kept clean and frec
of all previously mixed matesial,
The mixer speed in a conventiona)
mixer shail be adjusted to the lows
est speed which gives adequate
blending of the material and a
mixer density of 640 - 720 kg/m?
{40- 45 pef) of macerial,

b. Using a suitable metering device
and n conventional mixer, all water
shall be first added to the mixer as
the blades turn, Mixing shall con«
tinue unil the mix is fump-free
with a creamy texture. All materiat
is to be tharaughly wer. Targer
density of 688 + 16 kg/m®
{43 = 1 pef) is mast desirable.
Overmixing Monokote will reduce
pumping, rate.

Application
a, Application of Monokare

Fireprovfing can be made in the

following sequence:

1. For thicknesses of approximarely
13 mm (% in.} oc less, dpply in
ORE Pass,

2, For thicknesses of 16 mm {3 in.)
or geeater, apply subscquent
passts after the first coat has set,

b. Spatterkote™ SK-3 shall be applied
to all flat plate collutar deck units
atd below all bottomless trencls

headers prior vo application of Type
MK-6/HY. Spatterkote shall be
applied in.accordance with the man-
ufacturer’s application instructions,
¢, Spatteckote SK-3 shall be applied
to roof decking whese required
prior to application of Monokote,

d. Monokote Fireproofing material
shall not be used if it contains par-
tially set, frozen or caked material,

. Monakate shall have ¢ minimum
average dry, in-place density of
240 kglm3 (15 1A,

f, Monokote is formulated to'be
mixed with water at the job site.

8 Monokote Accelerator is to be used
with Manokote Type MK-6/HY to
enhance et characearistics and
product yield, The Menokote
Acceleratar is injected into the
Manokote Type MK-6/HY at the
spray guh. Monokete Accelerator
shall be mixed and used according
10 manufacturers tecommenda-
tions,

h, Monokote is applied directly to the
steel, at various rates of application
whicjh will‘bc job dependent, using

3 ine b H

T B type

ot contifuons mixer/puimp units, A
speay gun with a properly sized oris
fice and speay shield, and air pres-
sure at the nozzle of approximarely
38 KPa (20 psi) will provide the
correct hangability, density and
appearance, NOTE: If freshly
sprayed Monokote does not adhere
properly, it is probably due either
to a too wet mix, poor thickness
control, or an improperly cleaned
substrate.

Tomperalure and Ventilation

2. An air and substrate emperature
of 4,4°C {40°F } minlmum shall be
maintained for 24 houts prior to
application, during application and
for s minimum of 24 hours aftér
application of Moriokote,

b Provisions shall be made for venti-
lation to properly dry the hftprcuf-

ion. In d

areas lacking natural ventilation,
air ¢irculation and ventilation must
be provided to achicve 2 minjmum
total air exchange rate of 4 times
per haur until the material is sub-
stantially dry,

Flold Tests

4. The architect will select, and the
owner will pay for an independent
testing laboratory 1o sample and
verify the thicksess and density of
the ficeproofing in accordance with
the provisions of ASTM E 605.93,
“Standard Test Method for
‘Thickness and Density of Sprayed
Firg Resistive Material Applied o
Seructural Membess™ or Uniform
Building Code Standard No, 7-6
“Thickness and Density
Determination for Spray Applied
Fireproofing,”

b, The architece will selece, and the
ownér will pay an independent
testing laboratory to randomly
sample and verify the bond
strength of the fireproofing in
accordance with the provisions of
ASTM E 736,

¢, Results of the above tests will be
made available to all parties ar the
comptetion of pre-designated areas
which shall have heen determined
ata pre-job conference.

Safety

a. Monokote is slippery when wet.
The general contractor and appli-
cator shall be responsible for post-
ing approprite cautionary
SLIPPERY WHEN WET sigs.
Signs should be posied in all areas
in contact with wet fireproofing
material, Aati-slip surfaces should
be used on all working surfaces,

b, A Materlal Safety Data Sheet for
Manokote Type MK-6/HY is
available upon request by calling
800-778-2880,
Grace Construction Products
62 Whitiemore Ave,
Cambridge, MA 02140-1592

ing after appli

W.R, Gract & Co.Conit,
62 Whittemore Aventie
Cambrldge, MA 02140-1692
Tels (617} 876:1460

Fax: (617} 4984419

W.R. Grace & Co.Conn,
Ajax Avenue

Siough, Berks SL1 4BH
Uitited Kingdom

Telht 444{0)41753-692.929
Faxr 44-(0)+1753-637-61¢

W.R Grace (Hong Kong) Limited
Deyon Housc, 20th Flaor

979 Kings Road

Quatry Bay, Hong Kong

Telt 852-2.590-2828

Fax: 852-2:811-2661

W%b Visit our web site af: wwingep-grace.com

W.R. Grace & Co.-Coon. 62 Whi

Avenue  Cambridge, MA 02140
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S 2002 FIRE RESISTANCE DIRECTORY

102 FIRE RESISTANCE RATINGS - ANSHUL 263 {BXUV) FIRE RESISTANCS RA'TINGS - ANSIUL 263 (BXUV}
'WHEELING-PITTSBURGH STEEL CORP —Lock Form Type, 24 Unestralned  Uniestaned Comrete“Beam Min Spray Applied Fire
in. wide Types P20LF, PAOLE, Aently B T g Pk
A Spicing of welds attaching units to supports shall be 12 in. OC max, il " ues ooy

Play
b Adjacent units button-punched or welded 36 tn. OC mux along sidy 1 1 N A e s

Roinis. Butt end Joints sealed with pressure seasitive tape.

1

2. Jded Wire Fahrlc—s sxs-n;a SWG N " Fluted Unfis Only

. ar Connectors — Studs, 3/4 In. diam by 3 to 4-1/2 in, long, Restrain Unrestrainedt Unresyatied  Conerete  Beam Min Spray Al

hedled }y?e or equivalent per AISC specification, Welded to theffop Assembly Autm\.\'l‘y Bam Type nulf'm{».
NatRe of the beam through the deck. 4 Rating Rating$it RatiogHe

5, TrejMh Header* — (Bearlng the UL Listing Mark) — (Optiong — & Sides
Nom'§8 In. wide with Lotlom pan, constructed of stee] with gfital edge ! ! 1 5/8 58
screed The Spray-/\gplled Fire Resistive Matertals thicknesgfol floor 7z e W 135 5/8
units bYoeath irench header shall be 1-1/8 in. Lelow bollomfblane of 2 2 v LAe 5/8
units W the lutes cumgh:lely filled. Thie thicknesses shajfextend 4 z 3 IEJ'&I’ "g’ {g 1716
in. beyar the edges of the trench header, Ve " n N {1 gfg

8. Lightweidlt Concrete <~ Expanded shale, clay or slate affpregate by 7 3 NW 1316 578
rotary-kiln%ethad, 117 pef unit welght, 3500 ps! comprgsive strength, H 3 R W
vibrated. M¥ thickness as measuted ta ceests of steel (ffor and form

.TD ~Type F-1

11 are required
Inserts Classlfied as
tstance®. Unless speci-
Insért type, he spacing
than 24 in, on center

g4 Concrete Siceous or carbonate agggffgate, 150 plus or
g weight, 3500 psl compressive strenglh, vibrated. Min
pured {u crests: of steel oor and foffm units, 3 in. when electrical insel
12 SWG galv steel Oulet Boxes and Fit
ith one end welded to a 1-13406 in, diam No. 28 fied otherwlse for a
‘The total nutnber of studs §

-
@«
B
e
b
£
G
@
£

width of the units between sup-
1e of insests onto adjacent floor

spacing ‘betsween studs exceed 6 In, units for a minimum horizontal hof 12 1n,
8. Spray-Applied Fire Res| Applied by mixing with UNITED STEEL DECK —Inserts — {Type 325 Preset Insest
water and $praying In md 4/ to a final thickness 2s shown with Activation Fittlngs Jges | I, V. V1 ar V1i). Instailed ger

ieh must be cledn and frée of P B Insi
1s 34 pef with min individual hales in Type AWCZ off AW:
determinaiion, refer 1o Design 2 hr Restrained Asse

in the lollowing tables to
dint, loose seale and oll. MiRavg densiy
density of 31 pcf, For metholyol téns

over factory punched
floer units May be used for max
g only. For usc with 12 or 24 In.

Information Section. wide AWC2 or AWGE units,
Cellular an®Fluidll Floor Unlis The holes eut In the inseryfover for pafgage of wires shall be no more
Hemloed  Uniestralned  Ureerbained Beani MinSpeayApplled e that 1/8 in. Jarger diam ffan the wire, FY abandonment of insert see 123
Asseinbly Assembly Bewm Aeststive M Thic en Installatlon instructions
Rarghr  Raboglle  Ranglts o ue o Gk Required Spray-Applgf Fire Resistive Matals thickness on AWCZ or
1 g / AWC3 units deperidgfon the type of activati®g fiting and the Hourty
] | £V [
1142 ”/g 1 ] 378 ratings, as follows.
H - 2 o s
fire ) Typeof Restrained Min Spray Applied Fire
f | h }f. ﬂ i;: Actlvaliun Assembly Reslstive Mul
L 112 1A wmw §78 Fllllni) Rzllng Hr e In,
H 42 2 ¥ 378 LVLViterX L1-1/2or2 3/4
2 1 e n /8 fitarV Torldz2 34
v 2 7/8
£ n 2 15/18
Resalned Uneestralned  Unggfiralned  Conceete o Min Speas lied Fire .
Asiembly  Assembly am pe n:,%,’;:ﬁfm:, 10. Fastenerff— {Nat shown) — Required with Item 9, — Mg 12 by t in,
futloglit Rating b on Cests Type AYl with high-low threads and a flat head. For pawd¥ nttaated
Flutes & Sides attachgrent, any standard concrete and stec] fastener with a%gin length
] | 78 578 of (74 in.. min shank diam of 0.145 in, and a min 1716 by X2 in.
1172 1472 /8 diagfl washer. Fasteners spaced 12 fn, OC in both directions to'Reeure
H 2 518 lag¥'to floor units. Fasteners secured only to valley portion of U floar
f % f, 3 Ik g;g ts and therefore shall nat penetrate the cell arcas of the celluldg floar
ils.
yi vt A mw R HA datal Latlf w (Not shonvn) — Required withs Ttem 9, — /8 in,
H 58 mand mesh, 2.5 1b/sq yd painted or golvanized expanded steel. Ad)
cent pletes of lath avedlapped 3 in.
YUN Type F4 *Beating the UL Classifi;ation Mark
8A. Spray-Ap xing with i o ReEE
water angfSfiraying In more tiin one coat ta @ final Ihicigess 55 shown =——enp Disipn No, DI75 e "
in the foffowing fables o steel surfaces which must be cle and free of Restralned Assembly Ratings ~ 1, 1-1/2,2,3 & 4 H
dirt, logf scale and olf, Min avcrni;c density is 28 1b per <At with min Usiresteained Assembly Ratings - 1, 1-3/2,2, 3 & 4 H
sndivigal density of 26 b per cu ft. For méthod of denstty Yotermina. Unrestralned Beam Rotings — 4 1-4/2, 2.3 & 4H
tian, der to Design Irformation Section. 3 2 3
Cudlular and Fluted Floor Units i
Restained JF Unnairalned  Unritnlied  Conode  eam MinSpeay Apy

Bewsi
Ratlog Mr

). Supports — W8 x 26 or W12 x 16 beiwi mir, size, or steel jolist, 10K1 o
16K2 min stze with a max tensile stress of 30,000 pst or 12K3 mun size
with a max tensile Sizess of 24,000 psl.

2. Normal Weight or Lightwelght Conerete - Nermal weight canerete,
earbonale or siliceous aggregate, 145 pef plus or minus 3 pel uhit
weipht, 3000 pst compressive strength, vibrated. Lightweight conerote,

LOOK FOR THE UL MARK ON PRODUCT
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FIRE RESISTANCE RATINGS - ANSIUL 263 (BXUV) FIRE RESISTANCE RATINGS - ANSYUL 263 (BXUV) 103
ex|rmnded shale, clay, orlslale aggn;ga\e by ru'llary-[!dln method 102-120 Restmined Urvsoed U e Spray Applied Flre Hul:lﬂl;e(}mll 'l;k::.’
pel unit weight 3000 pst compressive strength, vibrated, § to. 7 percent estrain Inrestraine Snrestraim on Glst Spa
air. Min thickness as rg_cns,uredh of sgage floor and form Enlls. m""{{ ﬁj;‘;‘{{ m’;‘“‘;'m Waoe  Wizas *‘;’;‘lggﬂ g &

3, " Welded Wire Fabric— 6x6 - W14 x Wid. ¢ ! ! e e Mg L/
34, Fiber Relnforcement~ As an allernate to Mem 3, eaglneered synthetle § 1 ,% 1l ,; 3 ,4‘ |~3/:§ ;g;:: ”2;}2
fibers added to concrete mix to cantrof shrinkage cracks in coitcrete. 3 3 3 SNE 1A F R ATY:
See Fiber Relnforcement (CBXQ) category In the Fire Reststance Direcs N 2 2 1 1.3/8 - p
tory for names of [: and Tates o 1 H I 4 1518 2376 - i
4 S:z[ehhieur and E;;ivzpz Lbﬁlslg— Comgposite 1-1/7, 2, 0f 3 in. deep galy -
unlts, Min gavge s 3
ch%OElDATED SYSTEMS INC —24 In, wide Types CFD-2, 3, Restralned & Unrestrained Spray Applied Fire Resistive M
24, 30, or 36 In. wide Type CFD-1,5, Unlts may be phos/ptd. Unrestrained eam Min Thikns In. For 12K3 or 16K2
DECK WEST INC ~36 in. Type 2-DW, 3.DW, B.DW of BA-DW. embly Ratlng Hr oistpaced

Units may be welded or fastened tagether with No, 10 self- Radng Hr More Than {Flor

drilling, self-tapping screws 60 In. OC. The length of the screws 4ROC LessOC

shall be sulficient to fully penetrate adfacent ftoor units. ! 1 15716 15716

Emg METALS CORP — 4 in, wide Types EC150, EC366, 36 in, ;"/2 w2 A 'i’f}?
wide Tyte A K -
H 1 ROBERTSON —24 In. wide, QL-3, 24 or 36 In, wide, 2or3 | 3 3 H A

in, deep QL-99, Units may be welded o fastened together with
No, 10 self-drilling, selltapping screws 60 In, OC. The length of
the screws shall be sufclent to fully penetrate adjacent floos

units,

UNITED STEEL DECK INC--24, 30 or 36 In, wide Type BL; 24
or 36 in, wide Tyges LFLS5, LF2, LE3; 24, 36 In. wide {pts LF2,
-3 may be welded or fastened logether with mir ] in, an%No
10 sell-driliing, sell-lapping steel screws 36 n, GC. Types BL,
LF2, -3, N-Lok may be fhos/gut

VERCO MFG CO —24, 30, o' 36 iri. wide Type B, BR; 24 or 36
in, wlden’rypes W2, W3, Units may be plios/ptd.

VULCRAFT, DIV OF

NUCOR CORP —24, 30 or 36 in, wide Type 1,5VLY; 24 or 36 in,
wide ‘Types 2VLL, VL1, Units may be p?ms/ td.
WHEELING CORRUGATING CO, DIV OF
WHEELING-PITTSBURGH STEEL CORP 30 in. wide Tyﬁns
58150, -150N, <150NR, -150R; 24 in, wide Type SB200 or -300, 24
or 36 In. wide ‘?pcs P20LF, SB-PZILF, -P3ILF:; 36 In. wide
jpes 1.5 SB, 1.5 SBR: 24 or 36 In wide Types 2.0 S8, 3.0 SB;
nits may be phos/ptd. 24 or 36 In. wide Types 212 V-Grip, 312
V-Grip, 30 or 36 10, wide 1-1/2 V-Grip. Types 1-3/2 V-Grip, 212
V.Grip, and 312 V-Grlp may be phos/ptd,

5. Shear Conneclors — (Optlonal) — Studs, 3/4 fn. diam by 4-1/2 1n.
long, headed type or equivalent per AISC specification, \Welded to top
Range of the beam, o (op chaed of the Joist, through the deck.

[ Spmy-A;:Fnul Fire Réststive Materlals — Applied by mixing with
water and spraying to steel surfaces which must be clean and free of
dict, luose scale and oll Wihen steel dech Is used, the area between the
steel deck and the beams top fange shall be Mlled. Min avg and min
ind densily of 15/14 pel respectively. Min avg and min Imfdunsily of
22/19 pef respectively for Types 2-106, 2-106/G, Min avg and min ind
density of 40735 [)cr respecitvely for Z-148. Applicatlon to steel deck
requites the Installation of mépandsd melal {ath with Type Z:146 only
See ltem 7B. For method of denslty determination, tefer to Design
Infortnation Section,

Restealned [ 4 Spiny Appitid FireHéatativo Mit  Contrete
Assermbly  Assémbly Heam Thkes In. on Steel Déck: Type

Ratlng M Ralinglle  Ratteg Hr Crests ey

1 0 i [ [ L

1 5216 5016 NWorlw
L2 ] 1 5/16(a) 5/16(3) orlW
3102 12 1472 5/16() 55 NWarlw
2 1 b WE NWarlW
? 2 7. ~=3/B0) ¥i o NWorlW
3 1172 1873 1124 72 NWorl!

3 3 3 1716 12 NWorlw
] H 2 72 343 w
[ [ 4 172 178 LW
1 2 2 11216 13/16 NW
I ] 4 11218 13/16 Nw

{a) ~ Min thickness of 3/8 in, tequired when $21/2 in. deep fluted unlts are
used.

{b) — Min thickness of 172 In. Js required it crests of 1:1/2 in. deep fluted units
for the 2 h Restrained Assembly Rating.

Siray Applkd Fire Restative Mtk Thi In.

Resiralned  Unsestealyied  Uniestentand on fieam 16K! Jntst Spaced

Asgembl, Asieitbly ain Wh2n WG MoreThan 1fior
Rathugs Ve Fatinyg Hir Ratling He i{RnoC LessOC
H & 1 e 38 1178 15016
1 H ! 716 578 +3/8 15716
ez i i 18 /8 15416 1516
12 1152 vz A4 1 1578 1118

The thicknesses of Spray-Applied Fire Resistive Materfals shown in the table
bielow are applicable when the thickness applied io the beams" lower Nange
edges Is seduced to gne-half.

Spray Applied Fre
Reslstive At Thins In.
Restrained Unrestrafned nseslralried an Bram
Assembly Assembly Beam
Rating Iir Rating Hr Rattng Hr wa2e Wislh
] i 1716+ ]
1 i 1 7216+ 578
22 : 1 e i
122 1172 12 374 1
2 i 1 /164 508
2 2 2 \ 1378
3 Lz 12 an 1
3 3 3 17718 115716
i 2 H 1378
4 i 4 115216 25/8

ARABIAN VERMICULITE INDUSTRIES —Types MK-G/CBE,
MK6/ED, MK-6/HY, MK-6/HY Extended Set, MK-Gs, Song-
phone §, Sonophone §, Sonophone 35, Z-106, Z-106/G, Z-146
Investigated for exterior use, Sonotex 35 .

WR GRACE & £0-.CONN: e

CONSTRUQTION PRODUCTS DIV —1ses MIGAZEY,
MK-6/HY Extended Scl, MK-6s, RG, Monokote Acoustic 1,
Menokote Acoustic 5, 2-106, Z-106/G, Z-146 investigated Tor
exterlor use, Monukote Acaustic 35,

GRACE KOREA INC —Types MK-6/CBF, MiK-6/ED, MK-6/HY.
MK-8/HY Extended Set, MK-6s, Monakote Acaustic 1,
Monokate Acoustic 5, Z-106, Z-106/C, Z+146 investigated for
oxterior use, Monokate Acoustie 35,

7. Melal Lath — (Optional, not shown} — May be used to facilitate the

spray application of spray-appited reststive material on sieel bar jolsts,

The diamend mesh, 3/8 In, expanded steel lth, 1.7 Ib per sq yd min is

secured 1o one side of each sicel Jolst with No, 18 SWG galy steel wire

at Jolst web and bottom chord members, spaced 15 1n. Q.C. max. When
used, the metal lath 1s 10 be fully covered with spray-applied resistive
material with ao min thickness requirements for material applied anto
the lath between chords and web members.

Non-Metalllc Fabric Mesh — (Optional, not shown} — As an alternate

to. the optional use of metal fath, glass fiber fabrle mesh, welghln?

approximately 2.5 0z per sq yd or equlvalent may be used to Ticiljtate
the spray application. The mesh is secured (0 one sldé of each weh
member, The method of attaching the mesh must be sullicient to hold
the mesh and the spray applied resistive materfal in place durlng apph-
cation untif it has cured, An acceptable method 10 attach the mesh {s by
embadding the mesh In min 1/4 In. long beads of hot matied plue. The
beads of glue shall be spaced 2 max of 12 in. O.C. along the top chord
of the bar joist, Another method to secute the mesh Is by 1-174 In. long
by 1/2 fn. wide hairpin clips from No 18 SWG or heavier sieel wire,
Metal Latli ~ (Not Shawn) «(Required with Z-146. hone 35,
and Monokote Acoustic 35, otherwise aptional)—Metal [ath shatl be

3/8 in. expanided diamond mesh, welghing 2.5 1b per 53 yd. Stcuted (o

underside of steel deck with No. 12 by 3/8 in. pan head sell-drilling.

sell-tapping strews and steel washers with an outside diam of 172 in.
serews spaced (2 In 0C fn both directtons wit: Inth edpes overlapped

—

-
>

1

=

appfox 3 In,
*Bearing the UL Classification Mark

LOQK FOR THE UL MARK ON PRODUCT
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Concrete {Type)

it
2 Normal welght, Carbonate Agg.
2z Noremal weight, Siflceous Agg. (
2 Lightweight ' 1
k] Normal welght, Carbonate Afg. g 5
3 Narmal weight, Siliceaus Agg, 543/8
3 Lightwelght 40
2, Negative cast cantinus

I

-

fele, X
ALLIED FIBERS —Type N
Spray-Applicd Fire Resistive M3

L

fluted units are used, the crégl arpas

filier, Min avg density of 1

method of density defer
Unresiralned Beam
Raing e

8. §

Rating Is 11724 N
VUL

Fber Reinforcement® —Wot Shown)

.~ ys of (he steel deck, Designed i accordante with the AISC spec
tions.
fiearing the UL Classification Mark

Lo resist the
th the latest ACT

#t or 3 1n. deep galv
restralned Assembly
Knore than 9 R, 3 in.

pe 1.5 VLI 24 or 36 In,

uted units, Min,

wide Types 2 VI§ 3 VLI,
Engineered synthetic fibers
Ge tracks In contrele: Fibers

sials® — Spray applitd in one or
pwn i the table below, fo stee! sur-
dirt, Joose schle and oil, When

Indd density of 1} pef. For
allan, tefer iDesign Information Section,
Speay Applied
Flee Resistive Mt
hk .
3/8
W l§
1916t
EK INTERNATIONAL -~Type D-C/F oRJype Il investt-

for extetior use. Type EBS of Type X atfheQye/surface
er optional. \

Rating Hr

Li12
11/2,2

(5
¥ipht concrete topping over min 2 in. deep deck,
ihickneds at the tip of the bottom flange of the beam malbe
ced 1o 4/2.
kvar Connector Studs — Opiional — Steo] studs welded to the

iy D30 No: D025
Restratned Assembly Ratlngs ~ 34, §, L4/2, 2 or 3 He
{See ems 1, 6 and 10}

Unrestralnid Assembly Hating — 0 Hr (Sce liems 3, 4, 4A and 10}
Hr

by

Unresttalned: Beam Ratlngs - 1, 1-342,.2, 3 and &
{See Hems 4, A and 1)

KR

!
=

-

[t 't R OV LY

3 L A arl

8 SEE(TEM4 ~
Supports ‘WBx28 or W1Zx16 steal beam or steed Joisis, 10K§ or 16K2

SECTION R

min size with 2 max tensile stress of 30,000 psl or 12K3 min size witha .
max tenslie stress of 24,000 ps!. Or jolst girders {not shown), composie
or noncomposite, Welded or bolied to end supports, Jolst Girder
designed per 5.1, specifications for a max tensile stress of 30 kst May
be either uncoated or valdnd with a shop coat of palnt. For the 2 i
ar Tess Restrained or Unrestrained Beam Ratings, top and botiom
chords shall each consist 6f two angles with a min total area of 0,96
and G.77 sq in,, resPecl(vely. Web memties shall be efther round bars or
angles, Min area of the end diagonal web shail bé 4,444 sq in. Min srea
of each of the first six inteclor diagonal webs shall be 0.406 sq in, All
ather tterlar webs shall have a min area of 8.196 sq ta. For the 3 h
Restrained or Unrestralned Beam Ratings, each of the tap and bottom
chortls shall tach tonsist of twe angles with a min fota) area of 174 s
1n. Web mesnbers shall be elther rotind bars or angles, Min area of pac)
of the first five end diagonal webs shall be 0.886 sq Ih. All biher inte-
rlar webs shali have a min area of 0,441 sq in, For the 4 h Restrained
or Unrestralued Ream Ratlngs, each of the top and bottom chatds
shall consist of two angles with a min talal area of 1.74 sq In. Web
mutmbers shall be either round bars or angles. Min area of each of the
first five end diagonal webs shalf be 0.886 sq in. All other Interlor webs
shail frave a min area of §.441 sq In. Cornpresiion web members with a
slenderness ratio greater than 60, shall be Hmited to 80 percen( of thair
allowable destgn load. Beidging per SJ.1. specifications is required
when nancemposite jolsts are used. Fer noncamposite joists, steet filler
pleces of proper size, 1t 2 In, lang shall be welded to and betwean
the top chord angles at midway between all top chord panel poimts.

As allernate 10 double angles, Tnot shown} strutivral tee sections may
be used for top and bottom chords as follows:

Restrained o Unsestratned Min Stz Sectlon

Beam Rating Hr “Top Chord Hottam Chotd
Lif2er STYSXBJS STI.5X288
Yard STIXG25 STIXG.2%

i. Naymal Welght or Lightvelght Contrete — Narmal welght concrete
tarbonale o stliceous agpregate, 3500 psi compressive strength,
vibrated. Lightwelph, contrete. expanded shals, or slate aﬁsmgam by
rolary-din method, or expanded chy szgrogate by rotary-kiln or
sintered-grate method, 3000 psl compressive streagihy, vibsated, 4 10 7
petcent entrained air

Hulnln’zd " Conerelt Conerete Unile 'qumm
Assembly Raiag §r {Type) Welghi pef prety
e gl M 5
: urinal Welght g
2 Normial Welght 147153 44%52.
Narmnl\A’vlghl 47.15; 374
ot Lightweight 107113 2172
(Se frem 6}
Liphtweiglt 101120 2578
1172 Lightweight 107.113 3
H Fightviclght 107413 31/
2 Lightweight w0706 kY
2 Lightwelgit 114020 3.4/2
3 Lightvieight §07.13 4316
1 Lightwelgin 14120 41218

*For use with 2 or 3 in. steel Nloor nnd forns tinlts only.

2. Welded Wire Fabyrle ~ 6x6, 10 x 10 SWG.

3. Steef Floor and Form Unils® = Compostte 1172, {-5/8,2 or 31n
deep aly unfts or 4-1/2 In. deep honcamposite galv units, Fluted unlts
mizy be unconted pr phosphiatized/painted, Min gauges tre 22 MSG for
fluted and 20720 MSG for eeliaiar anits. The foflowing combinations of
ualts mn’y e used:

f!; Alf 18, 24, 26 28 or 36 In. wide cefldar,
2} All Duted.

{3) Oné oriwo 3 in. deop. 121 wide, 18/18 MSG min eellular uniss,
nllernaung svith 3 in. deep futed or nther cellular.

{4] Any tlend of fluted and 18, 24, 26, 78, or 36 ih. wide cellular.

5 3 1. deep, 30 in. wide cellular with 8178 1 witde valiey along-

LOOK FOR THE UL MARK ON PRODUCT
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side joints may be used when 3/8 in, diaim retnforcing bars are
placed 1-1/2 in. to each side of side joints and I in, above bottom

of units.

{6) Corrugated, 1-5/16 in, deep, 30 in, wide, 24 MSG min galv units
with shear wires factory welded to deck corrugations, Welded to
supports 12 In. OC, through welding washers. For shear wire
spacing of 8 in, or less the steel deck stress shall nat exceed 20

SI. For shear wire spacing dgrealer than 8 in, OC. but less thian
or equal to 12 I, OC. steel deck stress shall not exceed 12 KSI
Pacific Inc.
24 In, wide Types B, BF-24, BR, BMOD, BRMOD, N, NF, 2W23,
W24, 2WF24, 3WF24; 30 In. wide Types, B, BF-30, BR; 36 in,
wide Types B-36, 2W36, 3W35, 2WF36, 3WF36; 24 or 30 in. wide
Types ASC2 or ASC3.
C{l;ZNC HO STEEL CO LTD ~24 or 36 in, wide Types

CONSOLIDATED SYSTEMS INC 24 in. wide Tg'pcs
CFD-2, CFD-3; 24, 30 or 36 in. wide Type CFD-1.5; 24 or
36 In. wide Types Mac-Lok 2, Mac-Lok 3: 24 in. wide,
“Types B2C, BZEC. NC, NFC; 30 in, wide Type B3C; 12 in,
wide Mac-Way cellular 45 MOW, 2.633 MTWA, 3-633
MTWA, 3-633 MTWV, 3.633 MTWV+, 24 in. wide Type

Versa-Dek.

EPIC METALS CORP —24 in, wide 'IP?E EC150, ECP150,
EC300, ECP300, EC366, ECP366, ECI50, EC300 Inverted,
Epicarc A: 30 in. wide Types ECB150, ECBR150; 35 in.
wide Types BC266.

H H ROBERTSON —QL Types, 2+ In. wide 3 or 3 inverted;
UKX, UKX-3, 2 in. 99, AKX, 2} or 2t nvérted, 121, NKX,
TKX: 24 or 30 In. wide GKX, GKX-A: 36 in. wide 99, AKX,
WKX: 24 26, 84, 36 In, wide NKX; 15NKC, NKC, AKX, 2
or 3 In, TKC; 12 In, wide noncomposite Sec. 12; 17 in.,
wide 21; 26 or 28 In. wide UKX, 87.5 cm wide, Stde joints
of QL. 99, 121, WKX, TKX, TKC, and Metri¢ units —
Ql.-77-800; QLC-78-900; may he welded mﬁclher 60 In,
OC, Side foints of 9, AKX, WKX, GKX, GKX-A, TKX and
Me(ric units — QL-77-900 anid QLC-78-900 thay be fas.
tened loger”.  with min | in; long No. 12x14 seif-drilling,
sul{-tnpgng;rxmnl screws 36 in, OC,

HAMBR RUCTURAL SYSTEMS, DIV OF

CANAM STEEL CORP =36 in. wide, 1-1/2 in, Tyne
P3615HB, The max superimposed loadings for Type
P3GI5HB units shall not exceed 250 PSE. For single spans,
the use of the anlts shall be limited 10 5 f1. 630, 6 1 0 In.
and 6 1t 6 In, max spans for the 22, 20 and 18 gauge units,
respectively. For multiple spans, 18 gauge unils may be
used on-a max 7 [L 6 In. span with a max total superim-

osed /oading of 240 PSF,
ARLYN STEEL DECKS INC — Type 1.5 CF, 20 CF or 3.0

CF,

UNITED STEEL DECK INC ~24 in, wide, Types 1-1/2,2
or 3 in. LOK-Floor and LOK-Flaor Cell; 36 in. wide, Types
el b B S

es N and N- ell; 24, in. wide, e
12172 in. B-LOK and BLOK catl " R
V/\\\}.\l,.gYZJOXST— 24 o 36 In. wide Types WVC 1-1/2 or

VERCO MFG CO —Formlok Types, 24 or 36 in. wide, W2,
WaCD, W3 and W3CD: 24 in wide, B, BCD, BR, N and
NCD; 30 in. wide, B, BCD and BR; 36 in. B, BCD and BR;
12 in. wide W2 or W2 units may be blerided with 24 or 36
In, wide W2 of W3 units, respectively.

VULCRAFT, DIV OF

NUCOR CORP —24, 30 or 36 In. wide, Type 1.5 VL, 1.§
VLI, 1.5 VLE; 24 or 36 {0, wide, Types 2VLI, 2VLE 3VLL 3

VLE
WALKER SYSTEMS INC —24 in wide Types 2 o7 3 In.

DR,
WHEELING CORRUGATING CO, DIV OF
WHEELSNGPITTSBURGH STEEL CORP 30 In. wide
pes SR-150, 150N, <15ONR, +150R; 30 or 36 In, wide
ﬂpes Si-BLBLY, -BIBLFR: 24 oF 36 In. wide Types P20LF,
SB-PZILE, -P3ILF. 24 In. witle Types P2OLF, 5B-200, -300,
36 In, wide Types 1.5 S8, 1.5 SBR: 24 or 36 In wide Types
20 58,108 ;qype SE-BIGLFR mazy bu&hns/p(d; Win
vilde, Types 1.372 In. V.-Grip, §-1/2 in. RV-Grips; 24 or 36
i wide Typies ZIZVAGﬂe, 312V-Grip: 36 in. wide Types
212VW3-Wireway, 312VWI-Wireway. Types [-1/2 In.
V-Grip, 212V-Grip and 312V-Grip niay be phos/ptd
Companents for field-assembled cellular mefal raceway units:
Racaway Bottom ~~ 24 or 36 In. wide Types 212 VS, 312 VS .
Receway Cover Plate — Types CP-12, CP-16
Ruceway Divider — Type DC-20, DC-25.

Racway Isolatton Trough — Types T-20, T-25, T-30,
Spacing of welds attaching units to supports shall be 12 fn. OC
for 12, 24 and 36 In. wide units, four welds per sheet for 30 In,
wide units; 6 in. OC for 18 In. wide and Sec. 12 units, Unless
noted otherwise, adjacent units button-panched or welded
together 3§ in, OC alongside joints. Adjacent 18 in. wide units
welded together 30 in. OC alongside joints, For 3 Hr Rating. unit:
_with overlapping type side jolnts welded together 24 in, QC max.
The Utirestratned Assembly Rating 15 equal to the Unirestrained,
Beam Ratlng fct a'wax of 3 Hr and Is imited to the-following:
Noor unjts and spans:

(a} 1-1/2,2 and 3 in, deep, 24 in. wide, 22 MSG or thicker fluted
‘with clear spans nof more than 7 &, 8 fn.

{b) 1-1/2, 2 and 3 in. deep, 24 In. wide, 20 MSG or thicker fluted
with clear spans not more than 8 f1, 8 in,

(€} 1-1/2 and 2 In. deep, 24 in. wide, 16 M5G or thicker fluted and
18718 MSG or thicker ceflular with clear spans niot mare than §

1, il In. .
(d) 3 in. deep, 3610, wide, 18 MSG or thicker fluted and 24 in. wide,
?0/ I{B MSG or thicker cellular with €lcéir spans not miore than 13
ft, 21, '
Forassemblies ulllizing 3-1/4 in, Hghtwelght concrele toppibg with
a.max Restrained Asserbly Rating of 2 Hr, the Unrestrained
Assembly Rating Is equal to the Unrestralned Beam Rating and is
Hmited to the folfowing foar units and spans:
(a} 1-1/2, 2, and 3 in. deep, 24 or 36 In. wide, 22 MSG [luted and
20/20 MSG cellular with clear spans not miore than 9 f1, 6 in.
() 2 and 3 In. deep, 24 or 36 In. wide 20 MSG fiuted and 20/20
MSG cellufar with clear spans not mare than 10 ft, 0 In,
{c) 3 1n. deep, 24 in. wide, 20 MSG fluted ard 20/20 MSG cellular
with.clear spans not more than 13 1, 2 in.
4, Spray-Applied Fire Resistive Materials — Applied by mixing with
waler and spraylng In one or more £oats to 2 final thieksess as shown
In the tables below; to stea} beam surfaces which must be clean and
frec of dirt, loose scale and olf, Min avg and niin ind density of 15/14
pel, respoclively for Types MK-6/CBF, MK-6/BD, MK-67HY, MK-6/HY
Extended Set, MK-Bs, RG. hlin svg and min ind density of 22/19,
respictively for Types 2-106. For method of density determination,
refer to Design Information Section.
Restrained Unrestrained Uncestrainied
Astembly  Assembly o
Ratnglls  RatingHr  \Wes

Spray Applied Flre
Reststive Mt Th la,

Falug He 228 Besm Supporting Wi WIkaiE Beam

Beam AUFluted Floor Unlts  Beam  Supporting All

wiklghtweljht Concrete Fluted Floor Usit
1 1 1 172, /16, , 578,
g 578 (178 1
112 1 1 172, 716, 1216, 578,
/16 578 11784 [
172 11/2 1172 3716, 34, 1:1/8, i,
ST I VISR 138
2 I 1 172, 718, 11716, 578,
n/ie” /8% 11784 s
2 2 2 LG, L 17716, 1.3/8.
15716 1316 13205 1rtee
3 (A7 2 3 T R 7 3 1.1/8 1
3 3 3 188 1-5/16 2178 134
3 3 4 2 1578 N6 23

**This thickness applies when optional ltem 10 s used over 3.1/4 In. light
weight cancrete topplng.

The thickhesses of Spray-Applied Fire Resistive Materials shown in the {able
below are applicable when the thickness apr‘lled to the beams' lower flange
edges 15 reduced to one-half thal shown In the table

Restratned Unresiratned Unsestralned Spiay Applied Fire

Assernbily  Assembly Beam Resistive Mil Thk In,

RatingHr  RetbngHs  Ratlnglr W8S Wai28 Beam Supposting W16 Wiks16 Beam
Beam  AlFluted Floor Units Beain  Suppoiting ATl

wilightweight Coneicte Fluted ¥lopr Unit

i 1 I 9/16 1/16+ /4 5/8

1172 1 1 916 716 74 5/8

/2 /2 1172 /8 3/4 1316 1

2 ) i 90 715 3¢ 5/8

2 3 2 1316 1 158 1378

3 L2 372 8 3 1016 |

K] 3 31 18716 2378 2178

3 3 4 25/16 21716 31/8 2:3/4

+Thickness applied to beams' lower flange edges shall be a minimumn of 1/4
in
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clean and free of dirt, leose scale and oll, The thicknesses shown in the
table below are a[:rhcable to beams supgarllng all fluted floor or form
units, Min avizand min ind density of 22/19 pef respectively. For dens
sity determination refer to Design Informatlon Section,

Restraned Unrestralned Unrestralned Spray Appled Fire
Assembly Assembly am Resistlve Mil Thk In,
Rallng Hr Raitnp He Ratlig Hr W8x28 Beam Supporting
Fluted Floor Unfts Daly
W/ LIghiwelght Conerete
1 | | 172, g/ﬂ"
1-1/72 1472 1172 34,1
2 1 1 1/2,5/8°
z 2 2 113716
3 1172 1122 3/
| 3 3 1.5/16
3 3 L] 1578
Spray Appliecs Fire Reststive Mif Thicns In
Restralned  Uneestralned  Unrestratned For 10K) Jols( Spaced
Autinbly Assenibily Beam More Than AFor Jofst
Ratlng tir Raling Hie Tating Ur iRrOC Len OC Cinder
1l | [BY] 15718 1-1/8
12 1172 1172 1.5/8 L6 1374
2 | 1 1116 1116 -
2 2 2 2.3/1 1148 214
H 3 3 3 213716 21/8
3 3 4 - 2.7/8
Restratnied & Unieitrained Spray » uplied Flee Resilve Mit
Untestrained arn Min Tihs In. For 12K3 or 16K2
Assembly Hattrig e Jolst Spaced
Rating Ur More Than 4Ftor
{fOC LessOC
1 1 15/16 15716

172 FIRE RESISTANCE RATINGS - ANSI/UL 263 (BXUV) FIRE RESISTANCE RATINGS - ANSUUL 263 {BXUV)
Spray Applied Fire Reatstive Mil Thkns fr Restratied & Unsestralned Spray Appliec! Fire Restativa Ml
Restalned  Unrestralned  Unresirained For 10K! falst Spaced {nrestralned MinThias In, For i2K3or [6K2
Assembly Assembly Beam Mot Than tFtor Joist Assembly Rating Hr Jeist Spaced
RatlogHr  RatligHe  RatingHe +50C Less OC Glrder Rating Hr More Than 1For
11/ 15/16 1178 AROC o¢
L2 12 172 1:5/8 L1716 1374 1472 112 iz ey
: : A7 s owan |2 t zine L1
3 3 3 172 we 2us |3 : i &13/16
3 3 4 - -~ 218
Resu-nlg:d Unrestralned Unrestrained Spray-Applted
Restralned & Unrestrained Syray Applied Firs Resistive Mt! Asstmbly - Assembly Beam Reststive Materials
Unesialried Beam Min Thins In, Por 12KTor I6K2 Rating Rating Tatiog '\"};i';-z;“;upmhg
Assembl; Ratlng Hr Jolst Spaced .
Rallng H¥ & ‘Mote Than AFor ?:r::i!ﬂ%"ngm's and Normal Weight
! ) hi o 122 Y . s
72 172 1-1/2 13/8 I3 /2 b i
2 2 21/16 1173 H 2 3 8
3 3 3172 213716 H 1172 1172 578
k) 3 3 V7716
Restrained Unrestralned Unrestralned  Spray-Applled 3 3 4 2
Assembly Assembly Beam Reslstive Materlals
Raling Ratlng Railng Thk, In. **This thickness applies wien optional liem 10 is used over 3.1/4 in. light
Hr Hi Hr Wik28 supparting welght concrete topping.
Fluted Floor Units and Normal Welght WR GI%AC & CO - CONN
Cencrete Only CONSTRUCTION PRODUCTS DIV --Type 2-105/HY.
1 1 ! 38 GRACE KOREA INC —Type Z-106/HY,
1172 1172 17z 5/8 4B. Alternate Spray-AJ)pMcd Fire Resistlve Materials — Applied by mix-
2 1 1 3/8 Ing with water and spraying in one or more coats to a final thickness
2 2 2 /8 as shown in (he tables below to steel beamm surfaces vhich must be
3 12 1172 5/8 cleari and free of dirt, loose scale and ofl. The thicknesses shows in the
3 3 3 11716 table bielow are applicable lo beams supporting all fivted Noor or form
3 3 4 2 units, Min avg and min ind density of 40736 pcf respectively, For den-
. sity determinatian refer to Deslgn Information Section.
ARABIAN VERMICULITE INDUSTRIES —Types MK-& MKG/ | e, g Unestrined  Unestralnéd~ Spray Appied Fire
CBF, -6/ED, -6/HY, -6/HY Exiended Set, -6s, Sonophone 1. Assetnbly Assembly am Resistive Mil‘Thk In.
—P WRGHACE&ZCO:CONN ; Rating He Rating Hr Ratlng e Wax2A Beam Supparting
CONSTRUCTION PRODUCTS DIVi—Typcs Kh:601, MK-6/ Fluted Floor Uni Only
HY; MIC6/1Y Extended Set, MK-8s, RG, Monokote Acoustic 1, Wi Lightwelght Concretz
2-106/G, 2-106, Monokote Actustlc 5. 1 1 16,5/8%
GRACE KOREA INC —Types MK-6/CBF. MK-6/ED, MK-6/HY, 172 1122 1172 L1
MK.6/HY Extended Set, MK-Gs, Monokote Acoustic 1, ) 1 7/15,5/8°
Z-106/G, Z+106, Monokete Acoustic 5. 2 2 1:3/18
4A, Alternate Spray. Lrpllnd Fird Resistive Materlals — Applied by mix- 172 1372 3/4
Ing with water and spraylng in ene or more coats to a inal thickness 3 3 1:5/16
as shown in Ihe lables below to steel bear surfaces whicl must be 3 1 1.5/8

Spray Appied Fire Reslstive Mt Thins tn.

Restralned  Unrestratned  Unrestralned Fat 10K1 Jolst Spaced
Assembly  Assembly Heam Mors Than Ator Jutst
fating He  FatingHe  Rating Hr 1ROC e300 Glrder
1 i /8 15716 1178
-1/2 12 11 1.5/8 11718 1374
1 i 11/16 11716 -
? 2 2-3/16 1778 2144
) 3 2 2:.10/16 21/8
1 { - - 2.3/8
Restratried & Unrestralied Spray Applied Fire Resistlve Mil
Unestratsied am MinThkas In. For }2K3or I16K2
Assembly Ratlng He Joist Spaced
Rating Hr More Than AFtar
4R0C LessOC
1 ! 15216 15716
Itz 1172 1172 §<3/8
2 2 21716 1.7/8
3 3 3 213716
Restralned Unresiralned  Unesiralned  Spray-Applied
Asseinbly Assembly Heani Reskittve Materlals
Raiing Raifng Ratlig Thi, In.
I 1t Hr W28 suppoatting
Fluted Floor Units and Norat Welght
Concrete Only
1 i 1 378
1172 te 112 §/8
2 i 1 38
2 2 2 178
3 11/2 1172 5/8
3 3 3 17218

LOOK FOR THE UL MARK ON PRODUCT
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|\ Spry-Applied
Assembly Assembly Beam Resistlve Materials
Rauogy Rating Rating Thk,In,
Hr Hr Hr WEx28 supporting
Fluted Fioor Units and Norna! Welght.
Corcrete Only
3 3 4

**This thickness applies when optlonal ltem 10 is used over 3-1/4 1n. light
welght concrete topping,
ARABIAN VERMICULITE INDUSTRIES ~-Type Z-146 investl-
gated for exterlor use, Sonophone 335,
W R GRACE & CO - CONN
CONSTRUCTION PRODUCTS DIV —Types Z-146 investigated
Tor exterior use, Monokote Acoustic 35,
GRACE KOREA INC —~Types Z-146 Investigated for exterfor use,
Monokote Acoustic 35.

5. Shear-Connector-Studs-Optlanal — Studs 3/4 in. diam by 3 in, fong,
for 1-3/2 in, deep form units to §-1/4 in. lonig for 3 in. deep form units,
heaced }yllne or equlvalent per AISC specificatlons. Welded to the top
flange of thie beam through the steel form units,

Efectrical Inserts — (Not shown) Classified as "Outlet Boxes and Fit
tings Classified for Fire Resistance” .
H H ROBERTSON —Preset Inserts.
For use with 2:1/2 in. lightwelght concrete topping over QL-WKX
steel floor units. Installed over factory-punched hales in floor units per
g Spacing sitall niot be more than
one insert in each 14 sq it of {loor area with spacing alang floor units
7ot less than 48 In, OC. The holes cut In insert cover for passage of
‘wires shall be no more than 178 In. larger dlam than wire, Restrained
Assembly Rating is 3/4 hr with Tapmate 1§-FS-1 and 1 hr with Tap-
mate II-FS-2 Inserts.
H H ROBERTSON —Tapmate II-FS-1, [1.FS-2; Series KEB.
WALKER SYSTEMS INC —After set Instrts, Single-service after
set Inserts installed per -}
In 2:1/2 I, diam hole core-drilled through min 3-174 In. thick
toncrete topping to top of cell of any min 3 in, deep celiular
steel {loor unlt specified under ltem 3, Spacing shall be no more
than one insect In each 10 sg 1t of floor area In each span with a
min center to center spacing of 16 in. If the high potential and
low potentlal faceways of the cellular steel floor unit are sepa-
rated by a valley filled with concrete, the cenler to center space
Ing of the high Eglenual and low potential single-service after
set Inserts may be reduced to & min of 7-1/2 In. Restratned
Assembly Rating s 2 hr or less with internally protected Type
436 alter set Insert with Type M4-, M6- or M- Series single-
service activation fitting.
AWALKER SYSTEMS INGC ~Internally proiucted Type 436 after
set inisert with Type M4-, MG« or M8- Serles single-service actl-

b

vatlon fiting.
7. Roof Covering Materials® — (Optional, riol shown) Consisting of
materials hle wit described herein which provide

Class A, B or C coverings. See Roofing Materials and Systems Directory
- Roof Covering Materfals X
. Insulating Concrete — (not shown} Optional. Varfous types of insulat-
Ing concrete prepared and applled in the thickness Indicated:
A. Vermicullte Concrete — {nat shown) Optlonal.

co

sity 40 (+ or -} 3.0 pef, Mix #3 of cast dry density 47 {« or
3.0 pef.

LITE-CRETE INC —Cast dry density of 20 {(+ or ) 3.0 pcf:

SIPLAST INC—Mix No. 1 or 2. Cast dry density of 32+3
{Mix No, 1) or 36+3 (mix No. 2) pef,

C. Perlite Concrete — Mix conslsts of 8.2 eu ft Perlite Aggregate® to

94 lbs of Portland cement and §-1/2 pt alr entraining agent. Com-

pressive strength 80 psi min,

See Perlite Agpregate {CFFX) category for names of Classifie

compariles.

Cellular Coricrete-Roof Topping Mixture® — Foam Concentrate

mixed with water, Portland Cement and UL Classiiied Vermicu-

lite Apgregate ger ‘s appl Cast
dry dcml:)y of 33 {+ or -) 3,0 pel and 28-day compressive strength
of min 250 psl as determined in accordance with ASTM C485.86.

CELLULAR CONCRETEL L C —Mix No. 3.

SIPLAST INC —Mix No. 3.

E, Floor Topping Mixture® (Optlonal, not shown) ~ Approx 4.5
gal of water to 41 Ibs of NVS Premix floor topping mixture,
furry coat 1/8.in. thickness beneath foamed plastic {ltem 9)

when used, | in. min topping thickness.

SIPLAST INC
Flaor Topping Mixture may be covéred with Bullt-Up or Single
Membrance Roof Covering.

9. Foamned Plastle’ — (Optional-not shown} For use-only with vermicu-
Iate or eellular concretes or Floor Tapping mixture { tem 8E) -Ripid
polystyrene foamed plastic Insulatlon having slots and/er holes sand-
wiched between vermiculite concrile slnng which is applled to the
normal or lightwelght concrete surface and concrele topping. Max +
thickniess to be 8 In,

SIPLAST

VERMICULITE PRODUCTS INC

. Roof Insulatton-Mingral and Fiber Boards® or Foamed Plastic® —
(Optional, not shown) -~ Mineral and fiber boards of polylsocyanurate
1oof Insulation applied over concrete floor with no restriction on board
thickniess. When mineral and fiber boards or polyisocyanurate taof
insulailon are used the unrestrained bearn rating shall be increased by
amin of 1/2 hr. See Mineral and Fiber Boards (CERZ) or Foamed Plag.
e (CCVWW) category for names of Manulactusers.

*Bearing the UL Classification Mark

Design No, D926
estrained Asstmbly Ratings — 1-1/2, 2 & 3 HR (See llems 1, 3,4
Unrestrained Assembly Rating — 1/2 HR (See tem 4)
Unrestrained Beamn Ratings — 2 & 3 HR (See Item 6)
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1. Blend 6 to 8 cu ft of Vermiculite Aggregate* to 94 {b Port.
land Cement and air g agent, Ml 12 in
s measuted to the lo; surface of the structural concrele or
{oamed plastic (Item 3) when it is used.

ELASTIZELL CORP OF AMERICA —Types MS 16-U,

SIPLAST INC

VERMICULITE PRODUCTS INC
Blend 3.5 cu It. of Type NVC Concrete Apgregate® ar Type
NVS Vermicullte Aggregate* to 94 1b Portland Cement
Slurry coat, 1/8 In, thickness beneath foamed plecile (lfem
) whu? ““é"T'"'G’cm"’ tapping thickness.

VERMICULITE PRODUCTS INC
Vermiculite concrete may be tovered with Roof Covering
hiaterlals (ltem 7),

B. Celfular Concrete-Rool Topping Mixture® » Concenitrate tnixed
with water and Portland Cement per manufacturers specifica-
tions, 28-day min compressive strength of 190 psi as determined
W T FIORE NC — Cast dry d (s.0r ) 30 pot

ELCORE 1(4C ~ Cast ensity 31 {+or ) 3.0
FELLULAR CONCRETE £, © - Cast dry densnf;” of 37 (+

of -} 3.0 pel.
ELAngZl?LL CORP OF AMERICA ~Type I1. Mix #1 of
cast dry density 39 {+ or -) 30 pcl, Mix #2 of cast dry den-

N

Restratned Asseinbly
Railng Hr
L1z

3

cam.
1. Norntal Weight Conerete
teous ggregate 145 plus
tompressive sirength, v

1ghi congrete carbonate or sthe
nil welpht, min 2500 psi

81/8

2, Negolive Qfinforcement — For floor spans with concrdWycast continu:

ous overgfie supporting beamns, and steel deck 1s contlnudWg over sup
port. rmed bars designed to resist the s\gxpan mom

conedf slab in accurdance with the latest ACY Bullding ecl
)

s
ded Wire Fabiric— For use with 2 and 3 hr ratings optional
/2 hr ratings. 6 x 6 - W34 x Wi d

Steel Floor and Form Units® — Composite 2.3/4 In. deep galv flufe
units. Min gauges are No 20 MSG. Unlts may be used for simple lloor
spans ur {or continuous spans over supports. Units welded to supports

LOOK FOR THE UL MARK ON PRODUCT
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Flre Reslstive Materials {Item 2) 10 form the completed tolumn protegd
tion, See tahle below for appropriaté thickntss.

PARK DEROCHIE COATINGS LTD —~Type 2

3 Applicd Fire Resistive Materfals * — Sée table undyf
approliriate ihicknesses. Spray-Applied Fire Resistive Mategfais o be
{orcedWhough fatly of building units such that entite spacb
buildinRunit edges is filed, Prn{)ared by mixing with ws
(0 instrulfions on each bag 6f mixiure. Mixture is spraygl and/or

fied over. fath as shown. Min average densityfof 60 pef with

niin indiviual density of 85 pet. For iethod of densi;

see Generalj¥nformation Section,

AINE CO ~Type 20
-4 1b/5q yd gatvanized expandedgflecl. Secured to tol-
umn with copply codted steel pins welded to tolffran web along verti-
cal ¢enterline anQspaced maxitaum 12 in, OC. Yelded ptos bent 90
degrees after instqdation of fath,
Wire Ties — NonRgally No. 18 SWG galvantgfd sieef wire used io tie
fded in building unit, Wj
cal centerfing of columdf fl

e
g
g
o
2
5
i

Ed

m
&
g
4
g
g

2

web.
6. Sieel Column — WI0X4
*Beating, the UL Classtficatior®

pige with dismeter (GO}
i of 32 in. with & mini-

1. Steel Pipe or ‘Tubie Gl ~ Stee clreuld
ranging fram a mirgfum of 3 It ta 2 maxl
st wall thickaedl of 3/16 .

Steel square of roffangutar tube with outsideNall dimensions ranginy
from a minknttaf 3 o, to a maxisum of 32 1§ and a minimum Wwa
thickness of 3/
The A/P tatio

020

Spray-Appligl Fire Resistive Materlals® - Apr by mixtrg with
water and sfaylng it ofic or maid coals (o steel sulaces wihich must
be cleant andf free of dirt, loose scale and oit. Min av, \

~

3 fgrs.

rating of the strugtural sigtibier {s depradent. g m§(lle ratio of
A/Pagh the thickness af Spray-Applted Fite Restszive Maddals, where A
is the Moss sectional srea of the pipe or tube and Pis the o
The §f7P ratta of & elseular pipe is determiined by
A/pplpeJ‘%ﬂ

Vifiere;

= e guter digmeter of the pipe ()}
= the wall thickeiess of the pipe {in} 3
The A/P ratlo of a tectangttlar 6r square tube Is determired by:

1(a+h-21)
sl

A/l’mhea—-ra
Where:
a = the euter width of the tube {in}
b = the guter length af the tube {in)

e the wall thickness of the tube (fn)
The thickness of Spray-Applied Fice Resistive Materlals for ratings 6f 374,
1, 1-1/2, 2, 3 and 4 1 of a steel pipe or tube can be determined by the

equation:
he R0.20
L43(A/P)
Where:

R = the hourly rating (hrs).
= the thickness of Spray-Applied Fite Resistive Materials, minimum 1 /4
in., maximum 3.7/8 In,

ARABIAN VERMICULITE INDUSTRIES —~Types MK-5, MK-6/
CBE, MK-6/ED, MK-5/HY, MK.6s, Sonophone 1, Senophone 5,
Z-)05, Z-186/G.

GRACE CANADA INC —Types MK+4, MK.5.

GRACE KOREA INC —~Types MK-6/CBE, MK-6/ED, MK-6/HY,
MK.Gs, Monokote Acoustic 1, Manokate Acaustic §, 2-106
Z-106/G,

PYROK INC —Type LD,

SOUTHWEST VERMICULITE CO —Types 4, 5, SEE 5GP, 5MD,
BEF, 8GF 8MD, 9EF, 9GP, SMD.

VERMICULITE PRODUCTS INC ~Types MK-4, MK:5.

W R GRACE & CO - CO)|

CONSTRUCTION PRODUCTS DIV —Types MK-4, MK-5,
MK-6/HY, MK-6s, Monokdte Acoustic 1, Monokote Acoustic §,
RG, Z-106, Z-106/G,

*Bearing the UL Classification Mark

igii No, K772 s

Desigii No, X
Ratings — 1, 14412, 2, 3and 4 h.

1. Spray-Applicd Fire Resistive Materials” — Appifed by mixing with
water and spraying in more than 0n¢ coat to the thitknesses shown
betow, (o steel surfaces which are clean and free of dirt, loose scafe, and
oil. Min avi and min ind density of 15/14 pef tespeetively. Min avy
and min ind density of Z2/19 pcf respectively for Tygu 106,
Z-166/G, For method of density determination, see Design fnformation
Section, Spraye:} Materfal
The thickness of Sptay-Applied Fite Reststive Materlals ta be applied to
afl surfeces of the column ({tem 1) requited for rating pertods of 1 b, 1172
h, 24, 3 h, 4 hmay be determitied by the equation:

N
T105(W/Dy+0.61

Wiiete:
?;T 5Spmy-App|(ud Fire Resfstive Materfals thickness in the range 0.25-
in.

R = Fire resfstante muu% 1n hours {1 - 4 b}

D « Hoated pusimeter of steef tofumn in inchies

W = Welght of steel columa in Tbs per fool

W/ =33 (0 6.62

As on alterriate o the equatfon, the mintmum thickness of Spray-Applied
Fite Reststive Materials tefuired for varfous [ire resistance tatings of
contour sptayed or boxed coltnns may be determined from the table

trelow,

Min wio MinThk In.

Col Suze 1 1R 2 3 $Hr
WoXg 033 1178 12 2 242 ERENI
Woxl6 057 13/16 LA LA nn 3-5/16
Wexg 067 i 1346 13, H 21718
Wi0x4g [2:x4 /16 1% 178 10716 2402
Widx2z8 M 8716 12 9/16 178 1174
W30 662 §r1s Sri6 §016 kIS 24

The thicknesses contatned in the labfe below wre applicable when the Spray-
Applied Fire Resistive Matet fals applied to cofumns’ flange Ups are reduced §
ane half diat shown i the (able hefow.

LOOK FOR THE UL MARK ON PRODUGT
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Min wo MinThkln,

CelStze 1He iR He 2Hr 3ilr 4Hr
Wexg ] /8 1,5/8 21716 215246 31318
Wexi6 534 7/8 1:5716 1374 29716 §3/8
Wax28 374 1318 116 1472 244 215/15
Wiox49 08 4 11216 13/ 2418 23/4
Wiix213 248 5716 1/2 u/ie 1-3/16 1.5/8
WiIx7130 (213 5/16 5716 5716 9716 an

ARABIAN VERMICULITE INDUSTRIES —~Types MK-5, MK-6/
CBF, MK-6/ED, MK-8/HY, MK-6/HY Extended Set, MK-Gs,
Sonophone 1, Sonaphone §, Z-106, Z-108/G,
‘%B}Q%E CI&QIA%AO lNgD-;x—ql%pa MK-4 or MK-5.
——— P W . & C( DIV
o s‘r%_c'nou' RODUCTS DIV:—Types MK-4, MK-5,
“ME-8/HY, MK-6/HY Extended Set, MK-6s, RG, Monokate
Acaustic 1, Monokote Acoustic 5, 2-106, Z-106/G. 3
GRACE KOREA INC —Types MK-6/CRF, MK.6/ED, MK-6/HY,
MK-6/HY Extended Set, MK-65, Monokote Acoustic [,
Monokote Acaustic 5, Z-106, Z-106/G.
PYROK INC —Type LD.
SOUTHWEST VERMICULITE CO —Types 4, 5, 5EF, 5GP, SMD,
3EF, 8GP, 8MD, 9EF, 9GP, IMD,
VERMICULITE PRODUCTS INC ~Type MK-4 or MK.5;
2. Metal Lath = (Optiona) for contour application) — 3.4 1b/sq yd galva-
nized or painted expanded steel lath. Lath shall be lapped 1 in. and
tied together with No. 18 SWG galvanized steel; wire spaced vertically

in. 0,C.
3. Stee! Column ~ Wide flange steel column, min sizes as shown In the
tables below.
*Beastag the UL Clagsifcation Mark,

Design Na, X776
Ratings — 1, 1-1/2, 2, 3 atid 4 His,

1. Spray-Applied Fire
required thicknesses.
sured 4o susface of lath,
fae. ngared by mixlngﬁ
on each bag of mixture, My ‘Pruy or trawel applied In one
or mare coals (@ the colurrin 3 flucfaces whicli must be ¢lean and
free of dirt, loose scale, and oll\pdigfinurm average density of 28 th/ca
£ with minimum indivielia) valNis 25 Ib/cu It for she Type 239, For
method -of density determinationfee Design Information Section,
Sprayed Matertal. Sutface of may be lightly fintshed with a
trowel. As an option, column iy be primed.

Yatlap Ut
1172

2

3

4

are measured to steel sur-
ding to Instructions printed

Mln‘!‘hkr;s in,

Qr exterlor use.
ated for exterlor

Pr use.
LINE SOUTHEAST ASIA PTE LTD -~Ty 239, Invest)s
. for exterlor use.
CARBOLINE (INDIA) PVT LTD ~Typus 239,
119, Investipated for exferfor use.
N’ PAINTS IND INC LTD —Type 238,
Rc)’ oring Mesh or Metal Lath — Retnforclng mesh No. 19 5%
ift stent wire isvisted 1o form 2 1. hexagons with stralghl No. 1Y
G galy stee) wire woven Il mesh and spated 3 in, apart Tor SO
ess. Mesh placed sround column flattges and secured In position by
means of furing cfips {flem No 2A). In fieu of the reinforcing mesh,

>
3
g
i

gatv expanded stee! lath, welghing 34 {b/sq yd may be used, Lath

secured 1o eolumn by wrapping tightly around fanges & min of 1-1/2
In. toward web of column.

Furring Clips — (Not Shiown) — Required only when reinforcing
mesh s used. Clips consist of No; 1} SWG galv steel wire, 1 in. deg;
rith 11/2 and 1-3/4 in. long legs. Clips spaced vertically 12 in. Offon
Rlumn flange edges over reinforcing mesh.

3, SReel Cofumn — Min size of column, W10X49.
bo the UL Classificatfon Mark:

Design No. X777
Ratings — 1, £-1/2, 2, 3 and 4 Hrs,

able below for
sutfate of lath, Pre-

Eared by mixing wil s

ag of mixture, Mixtu applied 1n one or more

ust be clean and free of

ty of 28 Ib/cu 8, with

¢ Type 238, For method
atlan Section, Sprayed

Matertal, Surface of materif may be ligh Jlfmlshed with 2 rowe). As

Rallng Hr MinThkns Jn.
i72

112 /8

7 11716

3 iz

4 1178

Fo nwsugaled for exterior Use.
~Yype 239, Investigated for extertor

CARBOLINE KOR!

use,
CARBOLINE MIDDLEJE: C —Type 238, Investigated for
exierfor use.
CARBGLINE SGUT! PTE LTD —Type 238, Investi-

e
=
2
4
fed
E!:
i
«
2
g
o

pe 239
rapped around the cof-
d 1 in. at vertical foint

figuration. Lath Iagnk G paly stecl wire

appasite web, and teff tagether with No. |
Epzced veplically § i OG,
3. Steel Colunin— N size of eolumn, W10X49,
cation Mark

*Bearing the UL Class
Design No, X778
Ralings — 2,3 and 4 Hr

£ § {-Ap fied Fire Resistive Materfals* — See tabfe below for 4
Juilred thilcknesses. Whete metal fatly i present, thicknigsses are -
sfred to surfare of lath, all other thicknesses are nisasuced to stec) s%-
fee, ngnred by snixing with water according 1o tastrutllons printech

n each bag of mixture. Mixture can be spray or trawel applied i oY
r more coats (o the tolump und fath surfaces which must be tlean andy
¥ free of dit, flaose seafe, and ofl. Minktium average defisity of 28 (b/cu

LOOK FOR THE UL MARK ON PRoolCT
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Protected Floor/Ceiling -~ 2 172" Minimum Concrete, Fluted Decking
Products: Moriokote® Type MK-6/HY, MK-6s, 2-106, Z-106/G
Z-106/HY, Z-146 and Retro-Guard® RG

[Flange Protection: Fult and Half Flange Thickness U, L. DesignNo. . D-779

Concrete Welght: NWC or LWC ICBO 4607 Table 2A

e —_

FULL FLANGE TIP THICKNESS HALF-FLANGE TIP THICKNESS
1hr 1.5 hr 2hr 3 hr 4y Member 1hr 1.5 hr 2br 3hr 4 hr

Slze aWt wip

hl3 k{3 118 1 42 4 78 Wd x13 085 12 k(3 1 18 1 88 2_3UiE!
1/2 718 1 18 1 172 178 W5 x18 0.65 12 718 1 18 1 &8 2 Mg
172 13/16] 1 1/18 1 38 11116 W35 x18 0.76 172 1316( 1 18] 1 /2 2
58 1 118{ 1 716 1 78 2 &8l Wa x8 439 Gi8 4 116} 1 76 2 viel 2
9/186| 1 1_5H16, 111118] 2 1/1g] We x12 0.51 16| 1 1 616] 178 2 12
ons| 1 i sl 111M6] 2 1e]  We xis 051 siief 1 156 1 78] 242
12 wel 1] 1 w2l sl waxis 0.8 2 el 1| vsml 228
12 78} 1w 12| 116]  wexa 0.67 2 7] 1 e | 4 58| 2318
78] 3/4 1 1 518} 1 S8 Wa x25 0.82 16| 34 1 1 7186 1 15116}
1116 1 18 1.2 1.15M6l. 2 a8 wa xf0 0.37 11716 1 18 112 2 g 21316
5i8 1 1_5/8) 13 2 3N W8 x13 047 58 1 1 5/18|_11516] 2 848
onel 15| 1 wa | 1 Emi 2 Wa x15 0.54 one| 1518 1 w4 | 113ne{ 2 g
9/18] 15/116] 1 114 1 5/8 2 W x18 .57 8115 1518] 1 14 1 34 2 58
172 7/8 1 1 1 .12 11348 wa x21 0.86 12 7i8. 1 18 1 58 2 318
12 78| 1 w8+ 7iie] 1dae]  we x24 0.9 1”2 78| 1 | 198l 2 18
N E 4 5M6_| 1 58 wa x28 0.60 18, an| 1 1 716 11519)
172 13/18) 1 116} 1 38 1 11/16} WE x31 .79 142 1316} 1 18] 1 172 2
1/18] 34 1 1 4 4 616} W8 x35 0.88 716, 31 1 1 38 1 7/8
718, 1918 78 5_3M6] 1 7H8| Wa x40 1.00 7116 11716 78 1 518 1 34
318 58 13/48] 1 w1i6] 1 5/B ‘W8 x48 148 318 5/8 13M18f 1 3/16] 1_8/1§,
/8 9/15 RIZS 4516f 1 ane| W8 x50 141 38 9/16| 34 1 46| 1 a8
38 172 11418 ki 1_1/18] Ws x67 1.01 378 172 117484 1516] 1 14
5/8 1. 18 176 1 8 2 38 W10 x12 0.38 58 1. 1/8 1 78] 2 18| 213K
5/8 1 1 5M6] 1 34 2 18 W10 x15 048 5/8 1 1 5146 1 78 2 9/18}
816, 1516 1 114 1 58 2 W10 x17 0.54 9118 1516f 1 14 113/18] 2 14
9118 16016) 1 6] 1 9/1B] 11518 W1t x19 050 818 1518 1 316 1 34 2 5186
ome| 156l 3 16l 1 sre  11sM8] wio x22 0.59 one| __1516] 1 ane] 1 wa | 2 sng
12 7| 1 ve | 1 76| 11ans[ wio x26 0.0 12 7] t | 196l 2 18
112 1316|1118 1 38 111418 W10 230 0.79 12 116 1 1116] 1 u2 2
12 136l 1 el 1 e | 14im6] w10 x33 077 2 1ane] 1 e 4 2] 2
7/16} X4 15116 1 114 1 9116 W10 x39 0.80 7116 4 15M6] 1 38 113118
76| 11118 78| 1 6| 1 7E] Wi xas 103 76| 11418 ] 1 14| 1iits
7ii8] el 1sts] 1 anel 1 yne]  wio xae 0.8 el die|  ise] + sie] 1 9
38 5/8 m 1 18 1 3/8 W10 x54 1.00 3/8 5/8 78 1 14 1 58
a8 5i8 1318 4 116|151l W1o xé 1,20 s 518 KR
38 918, 4 1 1 3neg| W10 xt8 135 38 9/18 34 1 116 1 7186
38 12 11116 %0 1 /8 W10 x77 1.52 38 12 1316) 1 1_8li8|
Kl 12 58 13NMB] 1 W1n xes 112 s 2] BB i) 1_3Np|
38 718, /15 ki 1516 W10 %100 1.83 8 7116 2116 1318 1 18
38 749 /18 11116] 778 W10 x142 2144 38 7/16] 9/18| A4 1
518 4 A8} 4 e 1 TR 2 519 We2 w14 0.40 518 1 408] 1 THE) 2 e 2 3M
518 1 1 38 1 a4 2 3186 W12 xi8 045 5/8 1 1 38 115/i8] 2 51
o6l asme| 1 14 | 1ame] 2 el wizxe 053 ofal 5] 1 AW | 11ane] 2 7n6
218 m 4 anel 4 ong) 113508 W12 %22 989 elat] 78 4 38)  tae) 2 14
8/18| 78 1_318] 1_9/i6] 15M0] W12 x28 0.60 516/ 718 1 3H8) 11iH8] 2 58]
"2 e | 1 sl 3 el i1ane]  wizxae 0.80 112 e | 1| 1 os] 2 va
W2 148l 1 o) ¢ am 14116 W1z x35 .79 iz 136] 4 418} 4 2 2
71| 4| 1 1 5018 1 6| W12 xdo 0.5 8 | 1 i el 3 e
el el Asie] 1 ane| 1 2] wizxds 0.95 78] sang]  1sie| 1 she| 1 an
a8 g | 1 dml 1 7ue]l Wiz xsa 104 ET 11719 28 1t A | 1144l
7/16] 1118 1518] 1 318f 4 Mg W12 x53 0.99 718 14116 15¢118] 1 5/8| 1 34

January, 1898 Pags 4
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Protected Floor/Ceifing - 2 1/2" Minimum Concrete, Fiuted Decking
Products: Monokote® Type MK-6/HY, MK-6s, Z-108, Z-106/G
Z-106/HY, Z-146 and Retro-Guard® RG

Flangn Protection: Full and Half Flange Thickness U. L. Design No. D778 )

Concrete Weight: NWC or LWC ICBO 4607 Table 2A

FULL FLANGE T1P THICKNESS HALF-FLANGE TIP THICKNESS

1hr 1.5 hr 2hr 3bhr 4 hr Member 1hr 4.5 hr 2 hr 3br 4 hr
Slzo xWI. wiD

28 11186 s | 1 ] 4 me]  wizxss 164 38 1118 w8 | 1 14 | 1111
3/8 1118 w1 1.181 1 el wizxss 104 a8 11118 78 ) 1 14| 11118
318 s i 18] 1 wizxss 1.08 38 508 78] 1141 158
318 513 78 [ 1 e[ 4w wizxes 1,00 a8 518 s | 14| 15w
3i8 si8 Aans] 1 qes] 1 sme]  wiz a2 1.20 38 sl8 el 1 18 | 1 one
am 918 [ 1 1 ane] Wiz x19 132 38 9116 va| 148 1 e
38 onel _ tine|  15n8] 1 s | wizxe7 144 18 o8] 18| 4 1 3B
a8 172 11/18) 78 | 1 1] wiz xo8 1.57 38 112 18] 1ne| 1w
8 12 5/8 13118] 1 W12 x108 173 a8 2 508 78 | 1 3ng
318 718 116 ar 1516] Wez2 x120 184 e 718 oie]  iane] 1 s
3/8 718 o8| 1) 78 | w1z a3 247 18 715, o/15] 34 | 1
318 8 17 5/8 1316]  wia2 x152 240 /8 2 2 el 15
38 38 718, si8 3 | wizxi7o 288 8 a8 71| s/8 78
248 an 06, onef  1116) w2 %180 293 3t ET 7118 5/8 1316
a8 38 318 112 58| wiza210 321 38 ars a8 o/1§ 304
38 38 28 2 on6] Wiz x230 347 308 38 [ 2 11/1§]
38 38 a8 7116) ons] w2 xasz 378 a8 318 a8 12 58
/8 3 318 18] 112 | wiz x2re 4.40 38 38 3B 18| 518
318 38 318 a8 112 | W12 %308 441 38 38 an 18 o1e
8 as| s 318 M8} Wi12 x338 478 308 38 8 a8 [2E
o8| tahe] 1m | 111mel 2 we]  wha ez 0.2 onel  1sme] 3 14 | ssanel 2 e
9/16) 78 | 1 ane[ 1 one| 11s16]  wia xze 0.61 /16| s | 4 e 11ue] 2 1 <t
112 761 tans] 1 2] 3w | Wiexso 063 112 7o | 4 ams] 11we] 2 1 =
12 et ue] 1 7me] 1| widxad 0.71 112 1ari8] 1 e ] 1 one] 2 e
12 13n6] 1 w8l 1 am | 11ue] w4 xas ~70 112 1ane] 1 el 1 1| 2
716 an 1 3 516 1 5m{ Widxaa 0.85 7016 AR 1 me| 1 e
8] 1yl smre] 1 M| 1 1R | widxas 0.04 e 1ael  sns| 1 sne| 113
7n8] 1118 78 | v ansl 1 76l wi4 xs3 103 78] 1118 s | 1 4] 118
8 11116 e ]t | 4 am| w4 xet 1.07 38 1118 ] 11a] 188
8 578 1318] 1 4ne] 1 sHa| w14 xed 1.18 38 /8 sane] 1 e | 1 o)
a8 5/1g) s | 1 1141 Wiaxra 1.28 8 oi1g] sl 148! 1 m
T 9/ig 4 1518] 1 el wid xez 141 308 /18 7N R
a8 818 yd | 1 14 ] widxmo 121 8 518) aa | 1] 1
38 o116 a4 1818] 4 3ne|  wivxee 138 a8 o/16) | 1 4ns] 9 am
3ie 12 11/16) 78] 118 | wid xioe 151 38 112 116 1 15116
8 12 518 131] 1 116]_ Wid x1z0 1.67 38 112 5/8 1516] 3 14
/8 08 518 ste]  15m8] w4 x132 .83 38 18, 518 e | 118
a8 7118 1g a4 1618]  Wid x145 1.94 3l /18] I R R
38 8 one| 1118 78 | Wi x150 244 ) 7118 9115 a4 | 1 e
38 38 12 18] 1ane] w14 xie 232 a8 318 ) s 15|
al8 38 12 508 A4 T W14 x193 2.53 a8 38 2 14018) 718
e 218 7110 one] 11716 wid 211 2.74 ) 3B 715 5/8 1318
g als 7116, orie]  1ne]  Wid x23s 3.00 38 s 718 ons|  13is
) 3 a8 112 58 | W14 x257 3.27 38 8 [T o/1g) a4
a8 30 3 112 ore] W14 x283 357 3 am 38 112 1116,
a8 3i8 [ 7i18] one|  wid xate 3.88 8 30 ) i 5/
a8 3i0 [ 18 i | Wid x4z 4.24 e 3 8 e 518
38 318 48 318 i | wiixaro 4,81 s 318 08 718 sitgl
£ 318 8 318 716]  Wid xaes 4.80 8 38 8 3/ o]
V8 ars 8 s 716 W14 xdz0 5.68 [ 8 [ 318 [
38 318 a8 38 78] W14 xas5 5.38 a8 38 B 3/8 1R

January, 1999 Page 2 W. R. Grace Co.-Conn.




Protected FIoor/Cei_l;ng ~2 172" Wi Concrete, Fiuted Decking
Products: Monokote® Type MK-6/HY, MK-6s, Z-106, Z-106/G
Z-106/HY, Z-146 and Retro-Guard® RG )

Flange Protection: Full and Half Flange Thickness U. L. Design No. D-779

Concrete Welght: NWC or LWC ICBO 4607 Table 2A

FULL FLANGE TIP THICKNESS HALF-ELANGE TIP THICKNESS

I REB I 2he 3hr 4hr Member Ahr | 1.5nhe 2hr 3hr 4 hr

Sizo XWL. WiD A
38 a8 ) 38 wB | wid4 x500 5.2 8 a8 38 B N8|
/8 a8 3 8 3B | W14 x550 8.30 38 aB 8 8 16
38 8 8 an s ] W14 xeos 9.80 318 a8 s 8 an
a8 8 T 38 8 | w14 x865 7.04 a8 a8 B s 38
a8 3l 0 a8 8] widxra0 7.80 8 u8 a8 E) )
she| 1518 1.4M | 1 s8] 2 W16 x28 0.55 gnej 1snsl 4 | 1w | 2 s
2 Wiy | 4| 1 e wiaxn 0.65 42 | 3 ue] 1 5@ 2 gl
i 78 | 4 | 4 el 113n6] . wie xas o.60 12 78| 1w | 1oens| 2 1B
[ 1316|118l 4 3l | 11118] T wits xao 0.78 112 1ans| 1 thel 1 w22
78 a1 1518 1 s8]  Wis xd5 0.85 /18] a | 1 1 me|_1 78
mel  awe]  wsnsl 1 | 1 w2 ] wisxso 0,94 7018 1wse|  sme| 1 sie[ 1 1ang
318 1118, 78| 1 8] 1 3w | wiexst 1.07 38 118 el 1] 1 s
38 1118 ] 4 s | 1 uE | wis xe7 1,07 8 11/18] ws | 1 a4 f 15w
8 5B 13n8] 1 i8] 1 w4 | wisxit 1.22 8 /8 18] 1 s | 1w
ais 81§ a4 1618] 1 3rB),  Wis x88 140 8 g a | 1 e[ 1 as
38 0 11118 781 1 she] w1 x100 .58 38 2 18] 1518] 1 sne
12 78] | 4 w2 | 11316] wia xss 0.68 12 78| 1 48| % s8] 2 ans
17?2 13018] 1 4m8] _1 wa [ 11n6f wie xdo 0.75 12 13n8] t shel 1 w2 | 2 146
71| at 9 1 518] 1 oii6]  wis x46 0.86 78 a | 1 1 7n6] 1 78
78| a | 1 1 4l 1 one]  wisxso 0.87 71| wa | 1 s 38| 1 s
76l el 15me| 1 anel 1 12 | wiaxss 0.95 78| 1v1e]  dsie] 5 sne| 1 am
716|118 w8 | 1318 1 718l wis xeo 1.03 6] 1118 78| 1 1] 1118
ais s/a 78] 148 ] 1 am] wisxes 141 I8 518 |+ 3ns 1 sm
38 518 1316 1 18] 1 sie]  wis xrs 1.21 8 58 18] 1 e | 1+ a2
[ 58 W 1B 1 aB] WiBxIs 111 8 518 78 | 1 ans| 1 sm
38 518 18] 1 1 w4 | wis xes 124 318 518 1316 1 8 | 1 1z
318 [ an 15/16] 1 ane)  wia xer 130 a8 9116 a4 | 3 el 1 am
8 1”2 1118, 78 | 1 us ] w1 xio8 1.52 EY 1”2 1ine]_ 1 1 _5N8
38 1”2 518 ane] 3 wis x119 1,88 8 1”2 18 156] 4 14
172 1we| 1 el 1 76 1 e | wzixes 073 2 18] 1 se| 1 9ne] 2 1)
718 3 | A 4 58] 1 5m | waixso 0.83 7118 E7H IR 1 78] 11sn16,
el 1wl 1sMsl 4w | 1 ] waixst 0.03 78| tine]  isris] 1 as {11318
78| 1wne]  15M8] 1 4 | 1 w2 | waixez 0,04 6| 1i1e]  sne) 1 sie[  113ng
el 1ine 78 | 1 3na] 1 el waixes 1.03 e 11ne 7B 1AM | 14118
a8 58 | 1 dm| 1 | warars 140 a8 ) 7m | 1 3ne| 1 sm
38 58 1318] 4 IR T 1.24 38 58 s 1 18t a2
38 9/1| 3 sMo] 1 3me|  wai xe3 1,38 38 9/18 | 1 dne[ 1 am
3/8 81| w4 [ 1 1 34 | w21 xio1 120 8 918, | 1 us| 1 m8
38 /18 an 1518] 1 ans]  wai xiit 141 ) 95| am{ 3 us| 1 3m
s 1” 11| 78| 1 8] Waixiza 1.54 8 n iie[ 1 1 8015
8 2 5i8 8] 1 ansf W21 x132 1.68 8 n 578 15n8 1 14
a8 /1] 618 137160 16/916]  Wai x147 1.83 38 7ii6 5i8 70| 1 48
/16 s | 4 1 61| 1 56 | wad xs5 0.62 718 s | 1 1_7H6] 11518,
718 31k 151M6] 1 14| 1 12| wadsez 0.2 718 i 56l 1 3m ] 1436
6] A4l 1518l 1 A [ 1 2| waexes 0.03 el wisl  dsnel 1 3w | 113
7he| 111l 70 |1 one|l 1 7ne]  wzdxre 1,02 Ear IR | 1| 14ms
am 518 1ai6] 1 e[ 1 e | wad xes 143 X8 518 16| 1 ans[ 1 s
318 518 dane] 4 1 44 | Waaxes 1,20 38 8 wis] 1 e ] 1
a8 518 1ane] 1 e[ 1 e | waa xtoa 122 kT 5/8 ians] sl 1
8 /10| a4 4516] 1 ane|  wad si1r 1,30 38 o11g) |t 6| 1 7
8 ) 11/1g] 78 | 1 | Wadxidn 1.52 g 12 16 1 1618
January, 1999 Page 3 W, R. Grace Co.-Conn.
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Protecled Floor/Ceiling - 2 172" Minimum Concrele, Fluted Decking
Products: Monokate® Type MK-6/HY, MK-6s, 2-108, 2-106/G
Z~106/HY, 2-146 and Retro:Guard® RG

Flange Protection: Full and Half Flange Thickness U. L. Design No. D779

Concrete Welght: NWC or LWC JCBO 4607 Table 2A

FULL FLANGE TIP THICKNESS. HALF-FLANGE TIP THICKNESS
1 hr 1.5 hr 2ir 3br Ahr Member 1ht 1.5 hr 2hr Ihr 4 hr

Size xWL wig

378 172 516 13116 1 W24 x146 1,80 8 112 5/8 15116 1 14
3B 7118, 5l8 34 1518]  Wad A8z 185 38 ) 58 s | 1 8
7118 11418} 78 4 aHe) 1 78| W27 x84 1.02 Yl 1118, 718 AR 1118]
8 5i8 136l 4 418l 1 A WY x84 143 U8 58 130461 1 318} 1 S8
8 5/8 13118 1 1/18 1 14 W27 2102 1.23 ¥ 508 13016, 1 18 1 w2
8 9/16) a4 1518] 1 il wa7 xi4 138 8 9116| VR IR T
/8 112 1111g] 8] 1 s [ warxee 1.5 s 12 176] 3 1516
3/8 12 5B 13161 war x181 1,08 a8 ) 58 1518 1 14
w8 i1, 5i8 34 1516] W21 xirs 1.85 38 7118 518 | 1 s
£ 578 W) 1 uBl 1 s} Waoxpe 1,10 8 58 W) 1 ae| 158
ki 518 13446) 1 148} 1 S/8] W0 x408 420 348 58 1318 1 18 4 B1g)
g /18! 34 1 1 14 Waa k416 128 38 /6] 4 1 18 1 12
3/8 9116 34 15/18 1 16| W30 x124 1,37 a8 9/18 kI 1. 416{ 1 18
318 0/16 11/18 15/18 1 18 W3a0 x132 1A5 8 9/16)| 1116) 1 1 38
3/8 112 5/8. /8 1 116 W30 x173 1.68 318 142 58 1516, 1 114
8 7116 50 13/18, 1 Wb %1989 1.82 318 7/16] 5/8 18 1 18
318 718| 9/16 3/4 7/8 W30 x211 2.00 pJi] 716 B/16| 13118 1 116
318 510 w3e] 1 e 1 snel wad e 148 S 5/ RN IR
e s/t | 1 3 440 W33 xie 431 38 98] 4] 1 ne) 1 e
a8 /1l a 1516 1 sn6] w31 a4 141 38 artg| w4 | 1 48l 1 am
8 172 1118, via | 1 us | wsdxisz 151 ) 2 1ute] 1 i 501§
8 112 5/8 13161 W33 x201 1,79 8 172 58 78 | 1 1§
an 7/18, /18] 34 18/16 Wad x221 1,04 38 7116 9116 1316 1 18
38 7116, 8/1B) 1116 778 W33 x241 2.1 3/8 118 8/48] 304 1 1186
318 o/18) ) 1 1 14 | w3 xdas 1,28 s 6HE 3| 1 ie] 1w
B 916 314 15/18) 1 3i18] WG x130 1.41 A8 518 M A 1118 138
38 2 11118 ki 1 48 W3s 2180 1.50 38 12 1416] ¢ | 848!
a8 w2 1119 78 | 1 el wiexazo 150 a8 i el 1shel 1w
38 112 8 i) 1 Wae x182 1,89 T "2 5/8 t5/18] 1 _3ns|
a8 18] 5i8 1318 1 W38 x194 1,80 e 7h6, 618 78 |1 ans
E 71, /19 3 15/8]  wae xato 1.94 am 718 onel 138|411
8 718 8/15) 3/4 1516]_ was x210 1,92 ) 700, gne] __13n8] 4 w8
28 7i1b) 2/19) a4 78 | Wab x245 204 8 708, orte] 131|116
3 718 ais]  1146) 78§ Was x260 240 B 119) 5113 | 3
[ 38 12 wne] 1asl waswase 234 38 /8 12 3 45116
kI 3/8 172 508 34 Wag %300 247 an 38 12 1148l 16416
18 1 s | 1 42| 11518] 2 am Other  0.37 16f 1 e { 1| 2 ws | 21318
58| 1 18| 18] {ye| 2 3@ Other 0.38 8| 1 4m{ ¢+ el 2 wns| 213g
s | 1 ime| 1 7] 1 78 [ 2 50§ Other 0,39 s8] 4 el 1 e 2 tms| 2 3n
5@ | 1 gl 1 710 1 7| 2 sne Other 0,40 sm) 1 46l 4 78] 2 e[ 2 3m
B8] 41 e 1 el 1 we | 2 Bhy Other  0.41 ma ) 1 nB) 1 e 2 21115,
s8] 4 418§ W6 ) 19aM6] 2 44 Other 042 S| 4 sl 4 we] 2 21448
sa{ 1 el 1 am] 113nel 2 14 Qther 0,43 s 1 el 1 asl 2 21118
s { 1 wel 1 ws | 4116l 2 ans Other  0.44 so| 1 el 1 am| 1958 2 5w
SB[ 1 1381 1ad| 2 ang Other  0.45 sm | 3 1.38 | 41546] 2 88
58 1 o] 1 ad]| 2 ang Other  0.46 L7 K 1. 30 | 41518[ 2 9ng,
&8 [ 4 1616 1 aM | 2 ang Other 047 [T IR 1 510| 1150n8] 2 018
S8 1 15M8) 1 3M] 218 Othar _ 0.48 LR K 1.518] 1 78 | 2 ons
s8] 1 1 5M8] dvinsl 2 v Other  0.49 o191 Y R
a18| 1 I R R Other 0,50 BIiBf 4 s sl 4 sl 2 42
el 1 1 50l 1 {wre] 2 sl Qther 051 gl 1 1 6n8] ( tm | 2

January, 1999 Page 4 W. R. Grace Co.-Cann,
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Unprotected Floor/Cejling - Concrete Thickness Varies, Fiuted Decking

Products! Monokole® Type MK-8/HY, MIK-6s, Z-106
Z-106/G, 2-148 and Retro-Guard® RG
Flange Protection: Full and Half Flange Thickness U, L. Design No. D-925
Concrate Weight: NWC ICBO 4607 Tabie 3
FULL FLANGE TIP THICKNESS HALF FLANGE TIP THICKNESS
Ahe | 1.5hr 2hr 3hr 4hr Member 1 Hr 1.5 hr 2 hr 3hr ' 4 hr
Slze xWt. wib
‘7416 | A [RTE IR wa x13 0.85 i 78 | 1 36| 113f6] 2 516
7116] 3 | 1 12| 178 W5 x16 0.65 2 7B | 1 3nel 113me] 2 516
7n8]__ 16l 15/16] 1 B8] 1 3 W5 x19 076 12 1361 6] 111M6] 2 18
ol 618|114 | 17| 2 3m W6 %0 0.39 58 | 1 116] 1 12 | 2 58] 21516
112 sat6l_1 18 | _14ute] 2 18 W6 x12 0.51 orts|_ 1 1 s8] 2 ms‘ 2 58
12 13/15' 1 48] 11168]_2 1i8 W6 x15 0.51 9:1J_5[ 1 1 616 2 ie| 2 S8
7118] ] 1 12| 18 W6 x16 0.66 2 7 |4 ans| 113H6| 2 sitel
W6 20 0.67 112 78 | 1 el t136] 2 5Ms
W6 x25 0.62 7116 a4 | 1 el 4 58| 2 116
1 w8 x10 037 11m6] 1 e 1 w2 | 2 snel 3
1 w8 ¥13 047 58 | 1 18| 2 us]| 23
4 4 W8 x15 0.54 oe|  isme] 1 snsl 2 | 2 918
1 1 w8 x18 057 one| srel 1 yal 1458l 2 2
7116 wa | 1 tw2] 178 W8 x21 0,56 12 78| 1 a6l 11376] 2 S/LS(
7/16] 1111@[ 1 1 78] 113H8] w8 x24 0.60 [P REDEEANE
3/8 510 78 | 1 76| 2 WB x28 0.80 7118 a4 | 1 el 11146 2 si8
76l te]  tsnel 1 3| tiwte]  ws x3t .78 72 1ang] 1 viel 1 5B 2 4B
38 [ 78] 1 14| 1 oHe] waxas 0.88 7i8 a1 1_one|_2
8 on6|  13fe] 1 3ns WB x40 1.00 76| e[ 1516l 1 76| 11318
38 w2 a4 | 1419 wB x48 148 38 58 1398] 1 si6] 1 sm
3 716 5/8 15116 W8 x58 141 a8 orie| x| 1 s 1 718
38 7118| o8 | 1 11134 W8 x67 1,64 38 [ 1446]_1_ 1116 1 5118
orel _1518] 1 4] 1] 2 a8 ] winx2 0,38 58| 1 48] 1 2] 2 5n6| 3
2 16l 1 sne] 1 am] 2 3/1_5' W10 x15 .48 5B ) 1 18| 2 18| 21116
2 1iel 1 us [ 1 ss | 2 the]_ W10 x{7 0.54 ore{ 15M6| 1 516 2 2 916
12 e |1 8| 1 oMB] 14518 W10 %19 0,59 ogl ds6] 1. 1] 1 we ) 2 76
2 a4 | 1 8|1 one| 1 15M8|__wio x2? 0.59 onel 1518l 1 4] 1 we | 2 71§
76| 1118) 1 1_718] _113H6[__wWio x26 0.69 1z 76 | 1 8] 13| 2 tid
" ne| _yane|  aspsl 1 s | 44138 wio xa0 0.79 2 13n6]_ 1 6] 1 sl 2 18
7i6] _ 11ie]_ 4sMel 1 3m | A 11/16]__ w10 x33 077 t2 | _qame] 1 e] 4418l 2 U8
an 518 78 |1 14| 1 si6} _wid x39 .90 76 g | 1 1 12| 11518
I8 o16]_ 3ae] 4 316l 1 716 W10 xd§ 1.03 7l 1i1e] _ 156l 1 3B | 433016
318 on6] 1316 1 /6] 4 12 | W10 xdp 0.09 el el 1smel 4 78] 1 78
318 /16 aig | 1 A 1 3 | W0 x54 1.08 318 58 wel 1 38] 134
a8 2 14e] 1 18] 1_sie) w10 x60 1.20 8 518 1a16] 1 M | 1 58
a8 412 1418} 1 4 3/16] W10 x68 1,35 F1d oel w4 | 1 amel 1 12
318 718 5183 76 | 1 18 ] W18 xiT 1.52 3B 172 Ty16] 1 w16 1 38
an 78| o8] 13i6|_1 W1n x88 1.72 3/8 A2 581 1 114
_os| 3w 12 34 15/18] Wi «i00 1.93 8 7118 58 | is16] 1_3ne
318 as 142 11418 w8 | wio xii2 2.14 3 736 /18| 7)1 118
/18 78| 1 4] 1 78] 2 518] Wiz x4 0.40 s8] 1 18l 1 12| 2 yal 24516
5/8. | 1 1 38 11 3 |2 318 | wi2xis 0.45 68 | 1 s s | 2 us| 2 al
112 1316] 1 e ] 1116] 2 wiel  wizxie 0.53 onpl ~ jsas| 1 smel 2z 2 6/
718 34 | 4 el 1 one|  115M6|__wi2 x22 0.61 018 wsl 1 wal 1 7B 2 118
718 34 |1 6] 1 w6 116M8| W12 %20 0.60 9110 el 114l 1w { 2 e
7ra] __11h8] 1 1 7i6] _11an6} Wiz x3p .69 2 783 1 ys] 134 2 im
7iie] _ 1inel_ 1spe| 4 aB | 4118 Wiz x3s 0.79 2 1anel 1 i8]l 1 5B | 2 w8
e 518 78 | 1 5M6[ 1 5M | Wiz x40 0.85 718) | 1 1 oMl 3
/8 58 1318] 4 9Bl 9 42 ] W12 %45 0,95 28] tatel  sne] 1 w2 | 1 78
3 0118 WA ) 1 18| 1 7/18] Wiz x80 1,04 a8 11me[_ 1sm6| 1 am | 114318l
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Unprofected FlooriCeiling - Concrete Thickness Varies, Fluted Decking

Products: Monokote® Type MK-6/HY, MK-6s, Z-106
Z-106/G, Z-146 and. Retro-Guard® RG

Flarige Protection: Full and Half Flangs Thickness U. L, Design No. D925
Concrete Weight: NWC {CBO 4607 Tahle 3
FULL FLANGE TIP THICKNESS HALF FLANGE TIP THICKNESS

Jhr | 1.5br | 2hr | 3hr 4 hr femk The | 15hr | 2hr | 3hr | 4hr

Size xWt. WiD i 1 |

) oie] 436l 4 snel 1 12 | wi2xs3 088 76| awte|  1sM6] 1 7ne{ 1 78

38 o6l | 1 am | 1 wisl  wizxsa 1.04 8 aae]__15me] 1 am | 113

38 ofte] 3/ | 1 18| 1 78] wi2xss .04 3l 14M6]__ 1546] 1 3B | 113/18

a8 116 o/ | 1 1B | 1 3B | Wiz x5 1.08 3B 518 25| 13m) 1 o
o o6l a4 1 18| 1 38| W12 %65 1,08 38 [ g | 1 3@ ([ 1 am T

38 2 116l 1 18] 1 sne[_ wiz x72 1.20 g 58 | 36| 1 4/ | 1 58

38 1”2 1118] 1 118 ] Wi2 x79 132 38 one_13ms| 1 ane| 1_os| |

38 76 &8 15/16) _1_3/16] W12 x87 144 38 BB A | 1@ | 1 718

38 6] sis 708 | 1 1418 W12 x30 157 308 a2l une[ 1 sl 1 a8

38 7t6]___ore|  1ars] 1 W12 x106 1.73 g 112 58| 1 1 1

8 a8 12 a4 15@' W12 x120 1,94 318 7ME[ a8 | 15Me| 1 _a/e

318 38 42 | 311e] 78 | W12 x136 247 38 716]__ ong|  ianel 1 i

308 am Jrie] &8 13116]__ Wiz x152 240 1

e | 3@l 7iel 58 34 | wiz x170 2.66

318 38 8 oM6|___11/16] w12 x190 293 o

a8 38 I8 2 58 | Wiz x210 3.2 B
| | o 8 T 58 | W12 x230 34T

38 a8 38 76l o6l w1z x252 3.76

318 a8 a8 718 12 | Wiz xar8 440
|38 ) el 8 38 M2 | W12 x305 4.41

318 a1 a8 3B |____71i6]__ W12 x336 478

a2 | danel 1 4s | 114d8] 2 el wia x2z 0.62 916 2

76| 3m | 1 /16| 1 one| 115016 W14 x26 0,61 o/ 1 O

716l 3 | 1 1zl 17| widxao 0.63 12 4 78| 2 38 ~

ane|__1i1e]__sre] 1 76| 11316]_ W14 x3d .71 72 | 2 e

6] dame|  ispel 1 3am {4 une| w4 x38 079 1 1 58 2 18

318 518 7 |1 smel 1 o8 | wid xda 0.85 7115) 1 o16] 2

38 5B | 1aMe| 1 14| 1 12 | Wid xd8 0,94 e 42| 1 8

318 ofiel_ 1an6|_1 3/16] 1 7/16] Wi4 x53 1,03 Mg NIRRT

3l m@_y @A} 4 48| 1 716} W14 x61 107 218 1Bl 1 3m

18 12 | ams|_1 el 1 sre]_ w14 xe8 119 a8 | o8| 1anel 1 14l 1 58

38 [ 1116]_1 11 | W14 x74 1,28 378 5161318 1 38| 1_ong|

38 78] & | 1516 1 gie]  wid x82 1.41 a8 oMe] A ) 1 UB] 1 7B

318 w2 | 1| 1 4 A4 | W4 %80 127 318 ongl  anel 1 wa [ 1 eng

36 1 518 1516]_1 anal_ w14 x99 .39 38 ofs] o | 1 us| 1 e

318 718l 56 78 | 1 118 | W14 %108 1,53 38 w2 | 1inel 1 el 1 s

38 6| oMl tae] 1 1ra|_ W14 x120 1,67 28 72 1 1

a8 18 o] dame| 1 W14 2132 4.83 318 7146 1

8 a8 1 a4 1516 w4 x145 1.04 a8 7118

a8 a8 12 11116 718 |__ W14 x159 241 38 7119

308 38 7i8]___11ie] _ 13ns|_ w14 176 232 s R

a8 KT 7i6] 5B 34| w4 x193 253 8 ars

38 a8 a8 ornel 3 | wi4 x21 2.74 318 38

a8 38| . 3B oita| 1416 wid %233 3.00 g8 | s

38 s 38 12 5/8 |__wWid x257 3.27 30 a8 38 58

s a8 a8 112 Bl16] W14 x283 357 318 a8 38 8148 34

38 38 218 el eie]  wid x3it 3.08 a0 3 [ i 11/18]

N a8 71g] 12 | W14 x342 4:21 38 s ] e 518

i 318 38 3l 172 | W14 x370 451 alg a8 318 718 513

an 38 alB 38 7/16]__ W14 x388 280 38 s 318 1| one)

Dacember, 1898 Page 2 W, R, Gracu Co.-Conn.




Products:

Monokote® Type MK-6/HY, MK-6s, Z-106
Z-106/G, Z-146 and Retro-Guard® RG.

Unprotected Floor[Ceiling - Concrete Thicknass Varles, Flufed Decking

December, 1989

Flange Protection: Full and Half Flange Thickness U. 1. Design No. D925
Concrete Welght: NwCc - ICBO 4607 Table 3
FULL FLANGE TiP THICKNESS HALF FLANGE TIP THICKNESS
1 hr 1.5hr 2hr 3 hr 4 hr I Member 1 hr 1.5 hr 2hr 3 hr 4 hy
. | size xwi. wiD
318 a8 38 38 7116l W14 xa26 5.09 | 3w s 7i18[ o
a8 38 a8 38 7116]__W14 x455 538 38 an a8 g 112
308 a8 318 as]  am | wi4 xs00 5.82 am an a8 g 172
318 T a8 3l 38 | w14 x550 630 38 g 3 8 18|
308 as| 38 38 38 _|__ W14 x605 6.80 a8 a8 | s g 7116
s ) a8 i 3B | W14 %665 7.34 sl 3w 38 38 e
318 a8 38 18 38 | w14 x730 7.90 3i8 s B a8 38
2] 136l 1 s | 1B 2 W16 x26 0.55 o6 1smel 1 sne[ 2 2 9iie
7i16] 3| 1 1 A2 1 78 | w16 %31 0.65 2 78 | 1 ane| 113M6] 2 68!
7Hef 6] 1 1 7/6] 113M6| W16 x36 0.69 172 e | 1 we| 134 2
76l 1iie]  1516] 1 38 | 1 34 | w16 xdo 0.76 12 1316]_4_1ne| 11118} 2 w8
8 58 78 ) 1 5%6] 1 58] W16 x45 0.85 THel g ] 1 1_9ne! 2
8 508 136 1 14| 1 uz ) Wi x50 0.94 7i6]_ 11e]  snel 1 | 1 7@
s B8] 34| 1 18] 1 7116] W16 x57 1.07 38 11118 78| 1 8| 1 M
a8 o6l am | 1 1| 1 7016] W16 x67 1,07 38 11nsl 78 | 1 w8 | 1 M
3l 12 | 11| 1 e[ 1 sne|  wic a7 122 a8 [ 1ans]_1 e | 1 6B
38 116 _s&{ 15M6[_1_3/16] W16 x69 140 a8 0116 il 1 U8 { 112
a8 18|58 78| 1 18 | W16 x100 156 a8 1”2 1118 1 el 1 am
el M| 1 112)] 178) wisx3s .56 1”2 78| 1 3Hs| 113n8] 2 51
716] i8] 1sie] 1 3| 1 a4 | w1 xdo 0.75 12 1318] 1w | 1usl 2 ane
o8 [ 78 |1 5M8] 1 5B | W18 x46 0.86 78] 3 | 1 1 el 2
38 518 781 1 14| 1 o/16}  Wis x50 0.87 7] 3m | 1 1 96| 2
318 5B | 1316] 1 ane| 1 42 | wis x56 0.95 78] 1ine}  tsne] 1 e | 1 e
38 on6|__ 13Me] 1 3M6[ 1 7it6] W1 x60 1.03 76l 1inel_1sne| 1 ws | 14ang
a8 ET X K 18 | 1 3B | wiB x65 141 anm 518 78 | 1 58] 1 a4
308 72 1118] 1 /18] 1 s/e| w18 x71 1.21 978, [ 1316) 1 Y4 | 1 5@
38 o11| 1 48] 1 38} WiBx76 1.1 as| b 78 | 1 506 1 am
38 ] 1116 | 1 4] —wig xas 1,24 38 508 el 1M 1 s8]
38 12 518 15M8|__1_are|  wis xa7 1,39 ) onel__ 3| 1) 11”
T 6|58 78 | 1 16 | w1k x108 1.52 38 12 $118[_ 1 e] 1 am
38 7116 __one|  taie] 1 ame|_ wis xi19 1,68 38 n 11:1_5_‘ 1 1 518
708l __1ine]__ 1sme] 1 7ne[ 1 o | wat xad 073 i) 136l 1 1w | 119n6]_ 2 ons
a8 [ 78 | 1 56l 1 68 | Wzt x50 0.83 7/16} 54 | 1 6] 1 anel 2 118
3B 518 1 W21 x57 093 el el 1 1 A2 | 11518
B 58 4 W21 %62 0.94 el ine| ssel 9 42 | 1 78
3i8 616]__13116] 1 31l 1 _7/16] W21 xe8 1.03 6] 1in6] 1518l 1 e | 11316
() org 3| 1 48] 3 aw| _sm 78] 1 sne| 1 3m
38 2| e[ 1 1 3 3| 58 1aMe] 1 wa ] 1 s
a8 n” 518 1518]_1_ane|_ wa1 x03 138 a8 016 4] 1 e 112
3B 12 | i8] 1 1 14 | wazi x1o1 1,29 8 orief__ 13Me[ 1 el 1 9116
a8 78| 58 1516] 1_ane|  wa1 x191 141 318 onel 4| 1 ws| 1 7H8
a8 e 78| 1 us ] walxiz 1,54 B 1”2 1318] 1 8|1 3B
38 7ii6] _ oiel w1 18| wai x132 1.66 a8 12 ] 1 1 6118
a8 a8 one]_1aite] 1 w21 x147 1,63 28 7118 510 15/16] 1 44
38 58 78 | 1 o8] 4 58 | w4 x55 0,82 e 3l | 3 bl 1 s | 2 16
38 58 | farte] 1 44| 1 ere|  wad xe2 092 g | 1 1 12 | 118018
38 5B | 1316 1 14 | 1 ore|_ w24 xe8 0.93 s ns] 1 12 | 11509
) oite|__1ame] 1 8] 1 716l wad x76 1,02 746] A6} i5ig|_ 1 7ne| 11318
a8 ontg|__ aM | 1 me} 13/ | wWae xid 13 s/al &8 701 56| 113018
358 2 | A6 1 | 1 M| waaxod 1,20 318 [ el 1 wal 1 9ngl

W, R. Grace Co.-Conn.
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Predu

cts:

Unprotected FlooriCeiling - Concrete Thickness Varies, Fluted Decking
Monokote® Type MK-6/HY, MK-Bs, Z-106
2-106/G, Z-146 and Retro-Guard® RG

Flange Protectlon: Full and Half Flange Thickness U. L. Design No. D-925
Concrete Welght: NWC ICBO 4607 Table 3
FULL FLANGE TIP THICKNESS HALF FLANGE TIP THICKNESS
thr | 15br | 2hr | 3he [ dhr ] Member 1br | 15he | 2br 3hr 4hr
| Size xWt: WiD
4B 2] 18] 1 el 1 sHe|  wea x104 122 g &8 13/16
8 [ 5/8 15M86] 1 36| w24 x147 1.36 [ ong 4
a8 7186 68| 78] 1 1587 W24 x131 1.52 a8 i» 11/16
38 7118] onel__ tane]_ 1 16| _waa xids 1,68 8 1 11116
a8 [ 7 34 1516| W24 x162 1.85 8 7116 518
38 one| 1316l 1 ane| 1 7re|_ way x84 1.02 78] 16| 1s18
38 ofe| 34| 1 16| 1 3m| we7xss 143 a8 518 718
g 1”2 11716 1 118] 1_si1e| w27 x102 1.23 38 1318
38 i 518 i5M6] 1 ane|  war x114 136 a8
38 718 518 78 |1 18 | W27 x146 1.53 38
k) 7118| ome|_ 13ns[ 1 nel  war xis1 1.68 318
s [ 2 34 1516]_ w27 %178 1.85 8
8 9/1g] w4 | 1 18| 1 am| waioxee .10 ET)
8 112 1176|116 1 5nel  wao x108 .20 k7
8 " 18] 1 1 14 | wao x116 28 318
8 " 1 316] w3 x124 1.37 a8 1
anf 1 18] waoxi3z 1.45 a 1
8 1_1/16]_ wa3o x173 1,66 3/ 1
8 1 W3g x191 1,82 3/8 7118 1
8 15/16]__ w30 x211 2,00 /8 7116| 9118 1
a8 12 11I%| 1 116] 1 _5/8]_ w33 x118 149 8 58 1316 1
38 2 11/16] _1 1 14 | w33 x130 131 38 onel 13118 1
s 7116 515 1516} 1 3me|_was xiai 141 a8 9116 a4 1
8 718 518 78] 1 8| wasxisz 1,51 318 12 11418 1
38 8 o8] 13ne| 1 Wa3 x201 178 318 112 518 1
38 8 2 314 15/16]__wa3 x221 1.94 318 7118 [ 1
[T 38 2 1118 78 | w33 x249 241 a8 718 918 | 1 i
38 12 18] 1 1 44 | W36 x135 1.28 318 onel_ 1318] 1 316 1 9/
15M6| 1 316]  was x150 1,41 308 9116 | 1 ws| 1 718
78 | 1 18| w3g x160 1,50 g e 1161 4it6] 1 3@
78 | 1 18| _Wa3e x170 1.59 318 ) 118]1 inel 1 am
1316]_1 1716|__wa3e x182 1.69 318 1 1116l 1 1 518
138]_1 W36 x194 1.80 318 e 518 15161 14
214 1518] w36 x210, 194 3i8 7118 518 15/?1 1_3n6|
314 15/16]_ W36 x230 1.92 8 716 518 15/16]__1_3118]
34 778 |__Was x24% 2.04 38 1116 /18 1
11148 78 | __ W3 x230 248 38 7re| ___ orig) 1
38 38 78] 11H6|  13n6]_ wae x2se 231 38 38 12 1
aig 3/8 7118] 5/8 3/4 | Wae x35d 47 a8 an 2
o6l 1518] 1 sne| 11sme| 2 am Cther ; 1n6l 1 s | 1 2] 2 51@_' 3
ode] 158l 1 14| 1wl 2 3m Other . sm| 1 18| 1 2] 2 516] 3
1518 1 14| 1 7| 2 3m Other § s | 1 18] 1 2] 2 sne| 216116
w8 | 1 44| 1 wel 2 5he Other X 581 1 18| 1 42| 2 14| 21818
78 | 4 4] 1 78| 2 5148 Other .4 58 | 1 1r16] 1 76| 2 4| 2 s
7 | 1 4 | 143nel 2 sne Other 4 5@ | 1 tme] 1 7118| 2 3n6| 2 e
78| 1 14| 1136 2 i Other 4 5 | 1 18| 1 76l 2 316 213118
via | 1 3He| 1131|214 | Other .44 58| 1 18] 4 78] 2 arie| 21arte]
78] 436|134 2 a/1s| Other 4 8| 1 18| 218 2 34
78} 1 3ne] 1 3m [ 2 3ng Other .4 68 |1 188 2 48[ 238
7| 1 anel 1 | 2 anef Other .4 50 | 1 18] 2 us| 2 34

Decembar, 1999
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Wide Flange Columns
Products; Monokote® Type MK-6/HY, MK-6s, Z-106
Z-106/G, 2-146 and Refro-Guard® RG U.L. Design No. X-772,Y-715
|Shape: W Shapes ICBO 4607 Table No, 1A
FULL FLANGE TIP THICKNESS tember HALE FLANGE TIP THICKNESS
1hr 1.5hr 2br 3hr 4hr |Size  xWt WiD 1hr 1.8 hr 2hr 3hr Ahr
78| 1 5M6] 1 3 Z 12| 3 THsjw4 x13 054 | 1 18§ 1 58| 2 6] 21516[ 3115
#3141 5(6] 1 34| 2 2] 3 7MEW5  x16 054 | 1 18| 1 5@ [ 2 116} 21516] 31318
13/46] 1 3M6| 1 9Ms| 2 a8 | 3 1B WS  x19 0.64 78 | 1516 134t 2 9on8] 3 a8
148 112 2 2 124 313melwe  xo 033 1 1 18 1 68| 2 116] 21518] 31318
1 1 7H6| 11516] 2 /2 | 313Msfwe . xi2 043 | 1+ 18] 1 56| 2 116 21518 31316
1 1 7H8| 115M6| 2 12 | 3tanslwe  x15 042 | 1 18| 1 sy 2 1e| 21516] 31ane
138 1 14 | t1116] 2 12| 3 sM6jwe  x16 .57 781 1 518 1 34 | 2 918| 3 am
78] 1 5M6| 11416 2 w2 | 3 aslwe w20 056 { 1 18| 1 5| 2 el 21516] 31316
3¢ f 1 e 1 38| 2 211116[ws  x25 0,69 1316f 1 an6] 1 12 | 2 14 ] 21518
1 418] 1 58| 2 18| 3 3MBJNR w8 x10 0.32 |NR NR NR NR NR
1 1 2] 11518 2 12 | 313M6jw8  x13 041 | 1 18 [ 1 58| 2 116] 21516 3131
15160 1 38 | 11316] 2 12| 3 5@ we  xis 047 § 1 18| 1 581 2 16| 21516} 3136
1516) 1 8 | 113m6] 2 12 3 gnelwe  x18 049 | 1 18| 1 8 2 1116} 215/16] a13a/18|
13M8) 1 44 | 4148} 2 12 | 3 smojwe  x2t 0.57 7af 1 5m6) 1 a4 2 9n6l 3 as
1316] 1 44 | 111116] 2 12 | 3 5M6[we x4 058 78§ 1 5M6) 1 34| 2 ons| 4 38
34 | y3nel 13| 2 2111glws  xo8 0.67 13m6] 4 anel 4 12| 2 1] 21518
1346( 1 316] 1 9ne| 2 W& | 3 18 jwe x3t 065 78| 1 61M6] 1 34| 2 96| 3 36
AREAREDE 21116jW8  xas 0.73 1316l 1 a6l 1 12| 2 1| 21518
14116 78| 1 48| 111M6) 2 12 jwe x40 0,83 341 1 116) 5 88 [ 2 16| 2 a4
518 784 1 us| 1118] 2 7Hejws  x48 0.59 341 18|l 1 as | 2 inel 2 am
gi6)  1316| 1 tie | 1 58| 2 aMejwE  xs8 118 R ERGREAERCEE
12 a4 ] 1 1121 2 wa  x67 1,34 a4 | 1 6] 4 a8 | 2 ns|l 2 3
116l 1 2] 2 2 172 | 313i6fwi0  x12 034 f 1 16| 1 56 2 116] 21516( 31316
1 1.7m8] 11sne] 2 12| 313Msjwio  xi5 042 | 1 U8 | 1 58] 2 18] 21518] 313116
1516] 1 38 | - 11316] 2 12| 3 &6 [w16  x17 048 § 1 18| 1 &/81 2 118] 21518 31316
78| 1 5M6[ 1 34| 2 42| 3 THsiwio xi9 053 | 1 18} 158 2 116 21516] 3136
78§ 1 5M6] 1 3 | 2 1z | 3 12 fwie  x22 052 [ 1 16 1 68¢ 2 116] 21516] 3 13/16
36| 1 14| 1 58] 2 7146) 3 114 lwio  x2% 0.61 78 [ 4 5m8) 1 o] 2 one] 3 a8
34| 1 w8 ( 1 38| 2 211/16fW10 "~ %30 0.7 181168 1 are 1 42{ 2 14| 2156
1318 1 an6] 1 ome| 2 am | 3 1 fwic a3 0.65 781 15M6) 3 34| 2 o8| 8 a8
3| 1 8| 138% 2 21116[W1a0 x38 0.76 136 1 316 1 2| 2 14| 215016
11116 48| 1 18| 14118] 2 12 {W10 %45 0.87 g [ 1 me] 1 wsl 2 el 2 a4
11116 781 1 18| 111M6] 2 42 [Wie  x9 0.83 34 { 1 116) ¢ Y8 | 2 18| 2 a4
11116 78| 1 4B 1418) 2 12 [wio x84 0.81 a4 | 1 Ms| 1L de | 2 el 2 ad
518 78 | 1 18| 11116] 2 7HElWi0  x60 1 34§ 148 1 381 2 1M6[ 2 34
9HE 781 4 dm | 148 2 14 Jwio  xes 113 34| 1 e 1 as| 2 el 2 a4
gne| 1318 1 tH6[ 1 96| 2 /8 wio  xiT 1.26 34| 1 s 1 38| 2 1i6] 2 am
112 A 1 7H6| 11siejwio  xss 143 34l 1 m8l 1+ 8| 2 tne| 2 34
7He| 1118 P8 1 616 1 34 fwi0  xfco 161 34| 1416 1 38| 2 6] 2 I
716 5/8 28| 4 1A 11slwio w42 1.76 ata | 1 1me] 1 wel 2 el 2 34
1146 1 ti2 | 2 2 12 | 313n6pwiz  xi4 036 | 1 18 { 1 58| 2 tM16] 21516] 3 13116
1 1 421 11818 2 12 | 31anelwiz  xi6 041 { 1 w8 | 1 58| 2 el 21518 34316
tarte| 1 38| t1dne] 2 42§ 3 5B [wWi2  «xis 048 { 1 8 | 1 68 ( 2 116 215116 31316
78 | 1 5M6] 1118] 2 w2 | 3 38 |wiz  x22 055 | 1 ua| 1 58| 2 6| 21s18] 51318
78 | 1 5M8f t M| 2 12 3 THG[WIZ  x%6 053 | 4 18 | 1 581 2 16 215r16] 3 1315
1316] 1 14 | 1 5@ | 2 78] 3 14 Jwiz  xa0 06 78| 4 516] 4 34| 2 on6| 3 a8
January 1999 Page 1 W. R. Grace Co.-Corin.
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Wide Flange Columns
Products: Monokote® Type MK-6/HY, MK-8s, Z-106

Z-106(G, Z-1486 and Retro-Guard® RG U.L. Design No. X772,Y-115

Shape: W Shapes ICBO 4607 Table No. 1A

FULL FLANGE TIP THICKNESS Member HALF FLANGE TIP THICKNESS
1hr 1.5 by 2 hr 3hr 4hr ]Size. xwWt WD 1hr 15hr 2hv 3hr 4 hr
814 118 1 38 2 2 111EfW12 X35 0.7 1316] t 3r16) 1 12 2 14 2 15116
34 1 48) 3 38 2 21116)W12 x40 0.72 43M6] 1 6] 1 IR 2 14 2 1518
1916] 1 116y 1 48 2 2 11116]w12 x45 0.81 1316 1 36} 1 2 2 14 2 15716
11116 78| 1B 14316] 2 412 fw12 x50 0.89 314 1 16| 1 3B 2 116§ 2 34
11718 718 1 1/8 11016] 2 12 fjw1iz X63 .84 314 1 116f 1 34 2 116 2 314
11/16] 781 1 W81 14116] 2 12 3W12  x58 0.91 4 1118 4 38| 2 148] 2 34
11116 718 1 118 11418| 2 172 fw12 X65 0.91 3/4 1 116 1 38 2 116} 2 34
5/8 Wt o4 11116] 2 7/6Qw12 x72 1 34 1 116] 1 38 2 16| 2 34
5/8 781 1 18 111116] 2 &M6gW12 X739 1.1 314 1 116 1 3/8 2 116§ 2 34
9/16 1316) 1 18 ] 1 58] 2 6jW12  x87 1.2 314 1 9146) 1 38| 2 116} 2 34
916 13160 1 416 1 9M6l 2 relw12 %96 1.32 314 1 16} 1 38 2 WMB| 2 34
112 |4 1 7/16] 1151M6QW12 %106 144 4 | 4 16| 1 3B | 2 16f 2 4
718, 11416 78 4 1 516) 1 3 fwi2 k120 1.62 34 | 1 16| 1 38 | 2 116 2 34
716 5/8 1316] 1 14 1 58 jwi2 X136 1.82 314 1 1181 1 38 2 116) 2 34
38 9/16 314 18] 1 12 w2 x152 2,01 3/4 1 16| 1 38 2 116} 2 34
3/8 2146 14116) 1 1118 1 38 jw12  x170 222 314 1 1M6) 1 358 | 2 16| 2 34
318 12 1116 1 1 5M6jW12  x150 248 341 1 116{ t 38 2 1/16{ 2 3i4
§/16, /2 9/16/ 718 ) 1 316fW12 %210 2.68 518 1 11716} 1 3M6} 1 58
516 718 9/16 718 1118 w1z x230 291 5/16 12 11446 1 36| 1 58
518 7116 a6 13M6] 1 116jwWi2  x252 3.15 5/16 12 1116 1 316 1 &8
4 38 12 34 1 w12 X278 344 5(18 112 A118) 1 3/116) 1 58
14 318 12 11116, 15MEIW12  x305 3.7 516 n 19116) % 3/16] 1 &8
104 516 7116 58 718 W12 %336 4.02 516 112 1318 1 316} 1 68
16M6) 1 %8| 11v46| 2 42| 3 58 Jwid  x22 047 18| 1 58} 2 116] 21516f 31318
76 { 1 G168t 11y16| 2 W2 | 3 38 fwid  x26 085 1 18 1 881 2 16] 215/16] 31316
78 | 1 5M6] 1116l 2 42§ 3 38 [Wi4  x30 0.55 1 18] 1 58| 2 116/ 21516} 3 1316
43116} 1 141 4 &8 | 2 716] 3 36w x34 0,62 781 1 616 1 94| 2 9/i6| 3 a8
4| 118 138 2 21116jW14  x38 0.69 13116) 4 3nel 1 12| 2 wva | 214816
314 1 48{ 1 58| 2 2 11H6jWid 43 0.73 13416] 1 6] t 2 { 2 14§ 2 1%
196) 1 18] 1 3| 2 21116JwW1d - x48 0.81 13146l 1 316) 1 12} 2 W4 ] 21516
1116 78| 1 By 111M8] 2 2 W14 x53 0.89. 374 | 4 6] 1 8| 2 16| 2 M
11116 us 1 1 | 11416l 2 12 fwia Bl 0.91 34 | 1 18] 1 38| 2 11168 2 34
5i8 8 1 18| 11116] 2 7r6fW14  x68 1.01 3/4 1 116] 1 38| 2 118 2 3
518 781 1 18] 11146] 2 51M6JWi4  x74 1.09 a4 ] 1 916) 1 8| 2 116) 2 34
9/16 1946) 1 48 | 1 58| 2 anejwia =82 1.2 34 ) 1 46l 1 8| 2 18] 2 34
5/8 718 1 18| 19118 2 s jwid %80 1.06 34 1 16| 1 38| 2 1i8) 2 314
9/16, 81 1 18| TitHal 2 1M gWid - xe8 1.6 314 1 4t6p 1 38 {1 2 1/116] 2 3
9116 19146 1 116] 1 9M8] 2 16Jwi4  xi00 1.27 34 ] 1 416] 1 38 2 {116) 2 M
12 34 1 1 1R 115/16[wW14 X120 1.38 314 1 1M6] 1 3B | 2 1118{ 2 M
1/2 11/16; 1516 1 am | 1 wBjwi4 - k132 1.62 4 | 1 16} 1 | 2 ane| 2
7016 11118 78 1 1 M6l 1 34 fwid  xids 1.81 34 18 1 38 2 el 2 M
7/16] 68 78 1 1 i) 11118]W1I4 X188 1.75 44 1 48] 1 38) 2 16| 2 I
7116 518 13118 1 3M6| 1 snejwid 176 1.93 34 | 1 16 1 B 2 AHs| 2
38 0118 4] 1 Bl 1 7MBjwi14  x193 2.4 34| 4 16y 1 3w | 2 16l 2
8 112 1116 1 1 3/8 gwi4  x2i1 228 44 1 Bl t 38| 2 16f 2 M
5/16 112 918 7081 1 14 JW14  x228 2.49 5/16 12 1116] 1 36| 1 58

January 1988 Page 2 W, R. Grace Co.-Conn.




Wide Flange Celumns
Products: Monokote® Type MK-6/HY, MK-6s, Z-106

Z-106/G, Z-146 and Retro-Guard® RG U.L. Design Na. X772,Y-715

Shape: W Shapes ICBO 4607 Table No. 1A

FULL FLANGE TIP THICKNESS Mermbar HALF FLANGE TIP THICKNESS
41 hr 1.5 hr 2hr 3hr 4hr {Size xWt WID 1hr 4.5 hr 2hr 3hr 4 hr
5116 1/2 oiB| ¢ 78] 1 14 [W1s k233 . 252 515 112 11746| 1 .318| 1 58
5116 718| 9m6| - T8 | 1 dnejwid xes7 L 272 516 12 1116] - 1316|1508
5/16 716 96| - 1316) 1 18 W14 x283 295 5116 112 1118 1 3n6| 1 58
516 7/16 918 ~ 3/16] 1 1M6]wWi14 =311 322 5116 3 11146 <1 3m6|' 1 58
114 38 112 14 15116]Wi4  x3d2 3.5 5118 112 11/16] 1 36| 1 58
114 38 12 4116]  15M6}W14  x370 375 5116 112 11116] 1 ane| 1 s8
114 518 718 518 78 fwid  x398 4 5/16 172 1116] 1 3ne] 1 s
114 5118 715 518 13M6JW14 - x426 424 516 12 16| 1 318] 1 58
144 5116 7116 518 13M6)W14 %455 448 5/1] 12 1116] 1 3le] 1 58
114 5/16] 318 o916 34 W14 x500 488 516 112 11416] 1 36| 1 58
1/4 14 318 42 111i6jw14  x550  5.26 516 112 11116] 1 3H6) 1 58
144 114 516 12 5/8 W14 %605 569 516 12 11118] 1 an6| 1 58
114 114 516 7118 508 fW14 X665 6.14 516 172 11/16] 1 16| 1 58
114 144 516 als 9/16jWi4  x730 662 SHB 5H6 516 9116 a4
1518 1 a8 | 11am8] 2 12 | 3 onejwis  x26 049 } 1 18| 1 58| 2 116| 21818] 2 13/16]
1318 1 4] 11116] 2 12 3 shejwie  x31 0.58 78 | 4 5160 1 34 | 2 9H6| 3 I8
1318 1 w4 | 1 58] 2 8| 3 14 ]wie  x36 0.6 78| 1 5M6] 1 34| 2 oM6j 3 /8
314 | 1 36| 1 38| 2 2 11116JW16_ x40 0.67 13116] 1 3me| 1 42| 2 M| 21518
34| 1184 138 2 2 1116jW16  x45 0.75 1am6) 1 36| 1 42| 2 14} 21816
116 78 { 1 48§ 11148] 2 12 jwis x50 0.83 4} 1 4me] 1 as | 2 thel 2 a4
1116 784 1 18 11116] 2 172 [W16  x57 0.94 /4 1 116 1. 38| 2 6] 2 34
1116 8 | 1 18§ 11116] 2 12 JW16  x67 0,92 ad | 1 el 1 3B | 2 1he} 2 an
5(8 781 1 48] 1118] 2 38 Iwie  x77 1.08 4] 1 8] 1 a8 | 2 sl 2 34
9/16. 1316{ 1 18 1 518 | 2 3M6jW18  x88 1.2 314 1 116] 1 /8| 2 16} 2 M4
112 |1 112) 2 W16 x100 1.34 34| 1 146] 1 38| 2 116l 2 3
1316] 1 14 | 13316] 2 12 ] 3 siejwis  x35 0.59 78| 1 516] 1 34| 2 o6} 3 a8
314 1 36| 1 38| 2 211118jW18 x40 067 13116] 3 3M6) 1 42| 2 w4 | 21516
344 1 1161 1 a8 | 2 214116fW18 46 0.77 13116 1 3M6| 1 12| 2 14 | 21518
] 1 8| 1A 2 2 11/16}jW18 x50 0.76 33116) 1.3m8] 1 w2 | 2 14 | 21518
11/16 78| 1 18 119116} 2 1/2 W18 - 55 0.83 34 1 116] 1 a8 | 2 6f 2 M4
13116 78| 1 18 11116] 2 /2 W18 60 0.91 a4 | 1 418 1 A | 2 18 2 34
58 7/8 3 18 111116] 2 1/2 W18  x65 0.88 34 1 316 1 38| 2 116} 2 3K
5/8 78| 1 18 111018} 2 §1M6jwW18  x71 1.07 34 1 116 1 38| 2 116f 2 IM
58 718 118 | 11116] 2 12 jW18  x76 0.95 a4 4 w8l 1 w8 | 2 M6 2 4
518 781 1 18| 11116 2 SnMejwid %86 1,07 alg |t 16| 1 am| 2 116} 2 aM
9116 13116 1 18 1 518 ] 2 3N6jW18  x97 1.2 an 1 1116 1 38| 2 4/16} 2 3M
9/16 1316 1 16| 1 ons| 2 1H6jw18 X108 13 34 1416 1 33| 2 1M6] 2 IM
112 34 1 1 76| 115M6|W18 - x119 145 M 1 116] 1 38| 2 116 2 34
13aMe] 4 ane| 1 oms| 2 sMe| 3 1B fw21 x4 0.66 78| t 5M6] 1 34| 2 oref 3 8
34 4 18| 138 2 2 {116pwai x50 0.74 1316 4 316 1 w2 | 2 14| 215/16
1118 78| 1 18 | 411118 2 112 W21 X57 0.84 34 1 416 1 38| 2 1118 2 A4
11116 78| 1 18 11918) 2 172 jwai X62 0.83 34 1 416| 1 8| 2 16| 2 4
1118 718 1 1/8 111146] 2 112 jw21 %58 0,91 34 ( 1 116 1 B | 2 1/16( 2 34
518 718 | 1 /8 111716 2 172 |w2i x73 0.97 314 1 116 1 a8 | 2 16| 2 34
5/8 78 1 48 11116] 2 S16jw21 x83 11 314 1 116 1 A8 | 2 116] 2 M
1 1568 2 1.22 1 6] 1 M8 | 2 48] 2 a4
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Wide Flange Columns
Products: Manokole® Type MK-6/HY, MK-6s, Z-106
Z-106/G, 2-146 and Retro-Guard® RG U.L. Design No, X-772,Y-716
Shape: W Shapes ICBO 4607 Table No. 1A
FULL FLANGE TIP THICKNESS Mamber HALF FLANGE TIP THICKNESS
1hr 1.5 hr 2br 3nr 4fr §Size  xWt wio 1 hr 1.5 hr 2he 3hr 4tr
518 781 1 18] 11im8] 2 sMafwet  xtof 1,11 ] 1 4m8|l 1 s | 2 16| 2 am
9B}  1316] 1 wB | 1 5B 2 anejwz21  xi11 1,21 341 1 8l 1 a8 ] 2 16| 2 a4
12 34 ] 1 112 2 w21 x122 133 340 1 18] 1 ¥8 | 2 118 2 34
12 4l 4 1 716 14sMejw21  x132 1,43 341 1118 1 38 ) 2 sl 2 an
1/2 6l asnel 1 w8 | 143ansjwar x142 1.58 a4 1 el 1 e 2 wel 2 am
344 118 1t M| 2 2 11M6jwad . x55 0.73 13/6) 1 316 1 12§ 2 14 { 2156
11716; 8| 1 18| t1me] 2 12 fwas  x62 .83 4| 1 as] 18| 2 el 2 3
41i16{ 1 1r16] 1 @B | 2 211M6fwad  x68 0,82 1316] 1 3M6l 1 12 | 2 14| 21518
11/16| 78 [ 1 W8 11iM8] 2 W2 fw24  x76 0.81 AR R ERGCEED
518 78 | 1 48 ) 1116] 2 7THElwW24 x84 i 41 1 116l 4 38| 2 1M6] 2 34
916 e 4 8| 11118 2 14 Jwad %84 112 41 3 8] 1 am | 2 18] 2 a4
5/8 78 ) 1 U8 | 111M6] 2 i w24 xi04 1.05 4] 4 6] 138 ] 2 18| 2 34
9/16! 1316f 1 4B ) 1 58| 2 IEIW24 - x317 1.18 M1 UGl 1 385 2 6| 2 34
9716 1316 1 116] 1 98| 2 1M6jw24 x131 1.32 341 1 116 1 381 2 i8] 2 314
2 aM 1518) 1 76 1 78 (w24 x146 146 4} 1 w6 1aE | 2 1me] 2 s
7118 11/16| 7/8 | 1 5MB}. 1 3/4 qw24 X162 161 4] 1 1G] 1 w8 | 2 M8} 2 3M
11/18] 78 1 48| 11118 2 12 [war xe4 0.9 34 1 sl 1 3 [ 2 el 2 31
518 w8 1 us | 11i18] 2 7relwer xo4 1.01 341 1 48| 1 am 2 116} 2 31
5/8 78] 1 18§ 11116] 2 sHBjw2r  x102 1.09 34 ) 1 116] 1 318 2 116] 2 Y4
9/16 13146} 1 18 | 1 58] 2 3MEjwW27  x114 1.24 341 1 el 1 38 ) 2 ] 2
12 341 9 1421 2 W27 . x146 1.33 K L ] 2 116p 2 a4 <t
2 31 1618] 1 78] 1 W8 IW27  x151 146 341 1 wiep 1 38 2 el 2 an o~
7/16 1116 7Bt BHS( 1 3K fw2r  x1i8 161 34| 1 6L 1 38| 2 1Bl 2 3K
5(8 781 4 181 11116] 2 1z {Wao  x89 0.98 34 1 sl 18| 2 el 2 a4
5(8 781 1 U8} 11416 2 5MEJwa0 108 1.07 34| 1 1146] 1 3| 2 6| 2 34
918! 781 1 181 11116 2 14 |wao x116 1.14 34 ] 1 16| 1 s 2 11B) 2 34
916 1316] 1 116] 1 58] 2 18 jw3o X124 1.22 34§ 1 18] 1 38 2 W15) 2 3/4
9116 13160 1 11s] 1 ans) 2 1h6jwao %132 1.29 ald i 4 948) 4 IB ) 2 W6 2 aM
12 34 ] 1 1 7460 11516lW30  x173 4.44 4] 1 el 1+ agl 2 e 2 aM
192 1118, 1518]) 4 3/8 | 131016]W30 x191 1.59 {1 Y6 1 8| 2z el 2 34
716 5/8 kil 114 L1116IW30  x241 1,74 34| 1 6] 1 8| 2 18] 2 34
5/8 781 1 18 { 11118 ¥ 38 (W33 %118 1,06 34 | 1 4nMe} 1 38 2 i16| 2 3
e 781 1 1| 11118] 2 3nejwas x130 147 34§ 1 416l 1 38 2 18] 2 34
916 1318] 1 el 1 ensl 2 18 (w33 x141 1.26 34 1 wie| 1 amB 2 6] 2 3
i3 34| 1 K w3l x152 135 34| 1 6] 1 w8} 2 18] 2
42 1118 16/6) 1 881 11316jwas  x201 1,65 341 1 48] 1 8| 2 4461 2 M
8] 1118 e |34 5M8] 4 191B]W3a X221 1.7 3] v el 1 e | 2 wiel 2 ad
7/18, 5/8 13161 1 5] 1 58 W3 w241 1.85 34 1 146 1 U8 2 i8] 2 314
946 78 1 184 11116] 2 114 fWa6 - x13§ 1.14 41 t 16l t B 2 16 2 I4
816 13/16] 1 W16 1 9M6] 2 18 (W36  x150 1.28 34 ] 1 16l 1 381 2 16| 2 34
112 314 1 1 42f 2 Was X160 134 | 1 6l 1 3B 2 18| 2 3
12 34 1 1 7460 11516jwas  x170 1.42 344 1 418] 1 38§ 2 116] 2 3M
i 11118 16M6) 1 38 | 1 78 |Was  x182 1.52 34 1.1/46) 4 38} 2 116] 2 3
7116) 11/16) 78 1 1 5M8] 1 34 Jwas X194 1.61 4] 1 116) 1 el 2 el 2 4
7116| 518 781 1 14| 11in6lwas a2 174 ) 4 sl 1 s 2 el 2 am
716, 13116 7/8 1 1 516 11416§W36 X230 1.68 34 1 W16 1 38| 2 18] 2 3d

January 1999 Page 4 W. R, Grace Co.-Conn,




Wide Flange Columns
Products:  Monokote® Type MK-B/HY, MK-6s, Z-106
Z-106/G, Z-146 and Retro-Guard® RG U.L. Design No. X-712,¥-715
Shape: W Shapes 1CBO 4607 Table No, 1A

FULL FLANGE TIP THICKNESS Membac HALF FLANGE TIP THICKNESS

1hr 1.5he 2be 3 by Ahe XWE, 1 15hr 2he 3hr Ay
518 13416 W] 188 X245 34 116 A8 { 2 1B 2 94
518 1316 3/16) 1 9n8) x260 3/4 1/16 38 [ 2 16| 2 34
3/4 18] 1 172 x280 3/4 116 38 | 2 18] 2 34
34 116 1 76| X300 3/4 116 8| 2 116] 2 4
313/16] Other 118 518 2 1516f 31316
3 13/16| Qther 1/8 58 21518 31318
3 13186/ Qther 1/8 58 215/16] 311§
3 13/48| Other . 18 518 2 15/16) 3 13/185]
3 13186, Other . 173 5/8 2151B6] 3116
3 1316 Other 48 518 215M1B8| 31316
3 13/16] Other 13 5/8 2 15/116] 313115,
3 34 Other 1/8 5/8 21516 31316
3 34 Other 18 58 215716{ 3 13/16
3 11/18| Othar. 18 58 21516{ 31316
3 Qther 18 58 215/18| 313116
Qlher kI3 516 215/16] 31316
Other 118 518 215M8] 319148
Other . 178 518 21516] 31316
Other 1/8 5/8 218/16) 31316,
Other 1/8 218M6{ 3 13/1§
Olher X 1/8 215/15{ 31316
Othar .. 118 21516[ 3 1316
Other 118 218186 313/18
Qiher 18 2 15/16] 313418
Other 718 2 916) 3 38
Other 78 9/16 38
Other 718 9/16 318
Other X 718 9116 318
Othar X 718 916 3/8
Olher .| 7/8 9/16. 3/8
Othar 718 /16 38
18 Qther 718 916 38
118 Other A 78 916 38
3 18 Other 718 6] 3 A8
2 11/18] Othar 114 | 21515
2 11/16] Other 114 | 215/16]
21118] Ofher 14 | 21516
2 11/18| Other 1714 1 215116
21116, Othar 14 | 21516
2 11118 Qthat 44 1 21518
24418} Citer 44 1 2 15M8
2 1iH5) Otner 14 | 218118
2 11116] Other 14 | 2 1516]
2 11/16] Other 174 | 21818
2 11/18] Othar 14 | 21518
2 11/16] Other 4 2 15/16]

-

2

1 45118
11516
11616,
1 7/8
178
1 7/8
4 13116
1 13/46!
113/16
1 13/18|
134
1 34
1 314
1 34
1 11/16
111018
1 11186,
43418
1 11116]
1 58
5/8
5/8
68

58

5/8

58

518

518
518
516
5116
518
516
516
518
5116
5115
3/16
3/16
3/16)
318
316,
3116
B
3B
e,
3/16
36
6

elefojujolojuale(w{elelejuiciu]o]elo

wlejw|w|o]w|wlw

Sl Bt B N B B B R o R ) £ REN R RS 251 VS IOV DRPG U DI D) F R N NN P PNy PN PN P PN EO I C I Y PR IS IO T T PRI COT O g s O

DR LR A LA LR RS LA T R A LR I N R RS SRR ENY FXY FUJ FXY PR FEE FXY FUY A% JUOR FRY FRN FX8 FELERT B FN3 FXY FNY PR FRY FXY VY EXY 204 VN 0 BN
sleJalajafutalajalala; dalatalalalalalaajaja)adalafaiafa]alalafata]alalalafalalslaloio) o

[SEESYAST ENY FY FXR RS FRE ESY L XY ERYERS DAY FN3 PR3 FRY FX3 FUR XY INY IN)
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