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P, 1(W1)L + P =1.1(45.8)L + 150 = 804
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P = 0.4(W1 + W2)L
P = 1.1(W1 + W2)L
P = 1.1(W1 + W2)L = 1.1(45.8 + 20)L = 804

Normal Weight Concrete (145 pef)

Total
Slab
Depth |
4.00
(t=2.00) |
40 PSF

450
(t=2.50) |
46 PSF

500

(t=3.00) |
52 PSF

Deck
Type
2x12x22 ga
2x12x20 ga

22«18 ga |

2x12x16 ga

T 2x12x22 ga
_2x12x20 ga |
2x12x18 ga

2x12x16 ga

2;1"2:2? na |
2x12x20 ga |

2x12x1

6 ga

. 2x12x16 ga

;_2x12x16 ga .

7600
(t=4.00)
64 PSF

i 2x12x16 ga

6.50
(1=4,50)
70 PSF

21222 ga

2x12x20ga

2x12x18 ga

2x12x22 ga
2x12x20 ga
2x12x18 ga

2x12x22 ga
2x12x20 ga
2x12x18 g
2x12x186 ga

9-10
5.0
59
98
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6.9 7.3
-6 8-11
9.2 10-0

Maximum Unshored
Clear Span

B'.4 94 9-8
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1span  2span | 3span
6-11 -8 8-2
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A 0.537 in?/ft 11.37 cm?/m

I, 0.3765 in*/ft 51.41 cm*/m

I 0.3671 in*/ft 51,13 cm?/m

Sy 0.3246 in?/ft 17.45 cm? /m

8 0.3295 in*/ft 17.71 cm?/m
M,/Q 7775 in.lbs/ft 29389 kg.cm/m
M, /1 7892 in.lbs/ft 29831 kg.cm/m

V/Q 1496 lbs/ft 2226.3 kg/m

R/Q - OFE 456 lbhs/ft 678.6 kg/m

R/ - OFI 804 [bs/ft 1196.5 kg /m
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Profile Gage | ASD LRFD [0=170|0=175|0=180| Q=175 =090 | ®=085 | O=0.85 | =085
Number Q=160 | ©=095 | OFE | OF | TFE bl OFE OFl | TFE | TR
2 | 1683 2837 £49 1077 523 1334 933 1602 954 1881
| 2003 0 926 | voe5 | 955 | 1958 | 1417 2327 | 1460 | 2612
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20 2224 470 | 837 | adc 1068 33 1318 874 | 1573
18 | 3312 820 1527 | 83 1866 1254 221 1260 | 2776
2 15 | 41¢ 1238 | 2318 1355 2874 1896 | 48 2073 | 4275
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Pt = 358 Ibs

OFE

¢ = 191 lbs
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T

N=3"A=270 B=132 Q=170

P, = A(1+BvyN)=270(1+1.32y3) = 887

887 /170 = 522 Ibs

P, =A(1+Bv¥N)=392(1+0.74y3) = 1288

P/Q=1288/1.80 =716 Ibs

OFI

N=6"A=503 B=090 Q=175
P = A(1+BVN)=503(1+0.90V6)= 1612

P/ =1612/1.75 =921 Ibs

/1

TFI

N=6" A=537 B=111 Q=175

P, = A(1+BvN) 1997

PJQ=1997/1.75= 1141 Ibs

537(1+1.11J6)
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by = by + 2t + 2,

h =4.5inch

tc = 2.5inch

v =0 inch

b, =4.5+2(2.25)+0=9.5Iinch
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2x12 Deck
Siab | F, = 40 ksi - Normaiweight Concrete (145 pef) | F, = 40 kei - Lightweight Concrete (115 pef)
m(:";"' @V.(22ga) OV.(20ga) OV, (18ga) OV, (16ga) SV, (22gs) ®V,(20ga) [ OV, (18gs) | OV, (16 ga)
as 1 asesT[TAme ) sy | TTesen | aeee | apar | atai | a2t
5 4789 | ] i 5764 i 8162 i 4621 4621
526 4977 5872 | 8578 1 49353 4933
55 5190 6185 | 8316 | 5253 5252
8 5832 7 7258 5641 5915
625 5660 7486 817 | 5812
65 5094 7720 | 4wz 5988
7 8576 [ 8203 | 83 6350
726 | 672 | 8388 8500 6436
75 5967 859 5647 | 6642
) Js s 5 598 S 92 3 et J2S Y
e = 59 inch
o ke 8 axnn® Loas Ssazengly, bis %
p 2000 J e 99 J »2 PL S
Wy, = —— = S = 406.78 plf
b, (59)
=4 |
(2
855 pete 0 ,b 8,8 Sl 3 — led ey 5 lay o e S il X
Mecsey = 0.125(1.2Wp )(L?) + 0.25(1.6W,e)(L) = 0.125(1.2 x 46 x 9°)
+0.25(1.6 x 407 x 9)
Mpose) = 2024 ft-lbs
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W= ; +b,=585in<108in

b, =59 in
Mesan = b, = b Ll =215.2 in-Ibs/in = 2583 in-lbs/ft
15w 15(58.5)

T VY i g il £ alold b jile )l aSid ) ealiz]

A, = 0.042 in*/ft

b=12in

d=tJ2=125in

__FA, _ 60(0.042)
o)) 0.90(12)(3)

oM, = oF A, [ d- %, - 0.90(60)(0.042)(1.25 - ° 278

a =0.078 in

)= 2.746 in- kips/ft

2583 in-Ibs/ft < 2746 inch-Ibs/ft OK
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g b i Al o
Vo= 1.2(Wp )L + 1.6(W,,,) = (1.2 x 46 x 9) + (1.6 x 1739) = 3279 pif
bre oy b J o8 X

OV, = 4716 pif
[4716 pirz 3279 pif  OK

103 S ok )b 8,8 o 3=

&

Muoswiy = 0.125(1.2Wp, + 1.6Wi)(L?)
= 0.125(1.2 x 46 + 1.6 x 100)(9%)

Maosowie) = 2179 ft-lbs  =——3p oS S
OM,, = 42.3 in-kips = 3525 ft-Ib

3525 2 2179 ft-lbs OK

| Factored Yleld Moment - ®M, (Inch-kip per foot)

F, =40 ksi f, =3000 psi
Lightweight Concrete (n=14)

| F,=40 ksl ' = 3000 psl
Normalweight Concrete (n=9)
T T T

22ga | 20ga | 18ga | 16ga | 22ga | 20ga | 18ga | 16gn
In'ft | In'n Yt | Int | ' Inft | In'm In‘t

b

3544 | 4230 | 5435 | 6669 5143
| 4173 | 4984 | 8416 | 7685 | 39.99 . | 8090
4495 | s 5919 | 8511 E
4821 ] 7428
[ 5482 8468 |
58.16 | | 8994 |
95 25
10597 |
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» = by=4.5inch
t.=h.=25Iinch
f'. = 3000 psi

, - e 2.4.9a ),
V, =(2+4 Yy, f.bh, <40 Jf bh, )
“ /PN e & ; SDI C-2011
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_ (16w, +1.2w, JLJ*(12)  (1.6w, +1.2x46)8)(12)

=54 350 inch-kips
8 8

oM,

-3 W, =319 psf

D ibre 65k Cud b b aslie g Jolao 03,58 L lans s L Lo

500 x 12 = 122 psf < 319 oK
49
:J.\_n'.‘._%.,.?’-lw‘:r;f Y
Pb
Mweak =Evav

P = 500(8) = 4000 Ibs

Phb, (4000X49) . .
Sl N Yhiadndhet A el SO | h-lbs/inch
15W (1 )( ) 36 inch-Ibs/inci

Muear = 136(12) = 1632 inch-Ibs/ft

Myeak =

o Jto
I
N33 )by 0gMe 80 psf 0328 o5 b )
dV,, = 5361 Ibs
by =b,, +[1-2x)
e m l\ - 'L"/ X
be =13+ 0.75 x 24 = 31 inch
[ ( 12 \
[1.6(80)+1.2 500x 22 +144 | (8)
Vv ke > - . =1652Ibs <5361 Ibs OK
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Weoneree = 44 psf
Woees = 1.8 psf
Wy;=44+18=458

OM, = 54,35 inch-kips
PV, = 5361 Ibs/ft

bm=b; +2t.+ =8 +2(25)+0=13inch
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A F, AF 0.042(60000)

i 0.082inch
0.85(F Yo) 0.85(f Jb)  {0.85x3000 x12) N

a3)ly Jalae L alie g tos 28 b abn

a

Mounc = 0.90A,F,| d -2

weax

0.082)

M, —0.90(0.042)60000) 1.25 | = 2741inch-Ibs

1632 x 1.2 = 1958 inch-lbs < 2741 inch-lbs

P Sigw ol wale
aw b sl 22w
SV

At 359 2k
RE s

K (359 21
2aS p g

O o> i ol

Sr.

*>

I(s

.

G s

€rt

Fy

'3
Bl =~

Ly
r
T

>

t
F

S G359 20
2uS pg

N O e ol
Sr



(80)6.63)
2
M, = 1.6 x 21.07 = 33.71 inch-kip

M., =(6.63(530)

dV, = 5664 Ibs/ft
V, = 1.6 x920 = 1472 lbs/ft <

: SDI asbs oyl o (2!
Cover (in) B‘L'S.'ns.'a?f
o 3.50

S

5664 Ibs/ft

1.5x6 Form Deck

/ft = 21.07 inch-kips/ft

OK

Effective Thickness (in)

1.5x6 Deck

1.5x6 Deck
Inverted
25
28
30
%)
15
39
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Conerete Topping

2UZ 1o 312 LW NW
Z LW,

L2238 4 1122384
||-1225J ] 1 2283
283 ] 112,283
1,912 283 1.112.263
2,384 1L 12,2384
1,112.2.38 4 3 A
3 30
243 CD.2C083C0 | T2 12 307 W
283 15CD,2C043C0 | AW
2 Speayec on 1.5C0. 2C0 & 3C0 LA LW NW
11122 384 Fie Resisive 15C0 2C0 & 3C0 1 212 LW, NW
L112.2384 Matedals 1.5C0. 2C0 8 3CO L 3uatLw
2413 15CD, 2CD & 3CD 2027 LW NW
2384 | [ 15C0,2C0 & 3C0_ 2472 LW NW_ |
2 15C0, 2C0 & 3C0 202 LW, NW |
L1122 384 15CD, 250 & 3CD 2127 LW NW |
15C0, 2CD 8 3CD 207 LW W |
15C0,2C083C0 | 2 i@ LW, MW 1
15C0, 2C0 8 3C0 AT LW, NN D82 1117282
o 111282
&3 o8N 1.1-1242
1,112 283 0832 1,%12.285
F ¥ % - 15C0, 20 & 3¢0 0333 142
2 __15CD2COBNCD | I aduruW | Oss | 1si@
1.112.2.384 14CD, 260 8 3CO 242" LW AW ) 112,2 384
102 283 15CD _2CD & 3CO | LW Nw D859 1112283
2384 15C0,2C083C0 | 3vatw | Dseo 111282
Pl 1.5C0, 2CD & 3CD D861 18117
1112283 | 1.5C0, 2C0 8 3CD. 22 LW W, 0871 112283
Lgige QO
@m CERTIFICATIONS DIRECTORY Home _Quick Guids UL.com
Design No. D902
BXUV.D902
Fire-resistance Ratings - ANSI/UL 263
Design/System/ C jon/ Usage

+ Authorities Having Jurisdiction should be consuited in all cases 95 to the particular requirements covering the installation and
use of UL Cm:ﬁea products, equipment, system, devices, and materals.
Authorities Maving Jurisdiction should be consulted before construction.
Fire resistance assembiies and procducts are developed by the design submitter and have been investigated by UL for
The published ion cannot always address every constructicn nuance

with 3y
encountered in the field.
« When fieid issues arise, It is recommended the first contact for assistance be the technical sendce stalf provided by the
product manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide
Information for each product category and wach Qroup of assemblies. The Guide Information indudes specifics concerning
alternate materials and alternate methods of construct:
* Only W\’dubﬁt which bear UL's Mark are considered Centified.

BXUV - Fire Resistance Ratings - ANSI/UL 263
BXUV7 - Fire Rasistance Ratings - CAN/ULC-$101 Cartified for Canada
See General for Fi ¢ Ratings - ANSLUL 262
tance Batings - CANALC-S101 Cemfied for Canaga
Design No. D902
May 20, 2016

Sen General Informatien for. Fiea

Restrained Assembly Ratings ~ 1, 1-1/2, 2 and J Wr.
Unrestrained Assembly Ratings — 0, 1, 1-1/2, 2 or 3 Hr. (See ltems 4 & 6)
Unrestrained Beam Ratings — 1, 1-1/2, 2 and 3 Hr.
od). For jurisdictions employing the Limit States Design Method, such a5 Conada, & load restriction factor
shall be used ~ See Guide BXUY or BXUY/

the UL or cUL

* Indicates such products shall bear the UL or cUL C: Mark for
Certification (such as Canada), mmmw

This design was evaluated using 3 load design method other than the Limit States Design Method (e.g., Working Stress |
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Minimum equivalent thickness (In
Concrete Aggregate 9 ()

Type | for fire resistance rating (hours)

[1hr. | 16 br. | 2hr | 3hr. ahr.

Shceous 35 43 50 62 70
Cdlbonale 32 40 | 48 5.7 66

| Sann hghtwexghl 33 38 46 54

— .. - o !
Lightweight 25 31 36 44 5.1
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256 165 147 LVe, N

(Underwriters Laboratories) U.L s v/

letdly sl g Zalo sla Jlejl 3 lulisl = YT 5 led 5 i) v
(UL 263 - Standard for Fire Tests of Building
Construction and Materials)

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/bxuv_search.html
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SDI - Floor Deck (2014) ,»

UL 5)luteal
Lightweight Normalweight
Rating Fireproofing Required
Concrete Cover Concrete Cover
(Hours) on Deck?
(inches) (inches)
25 35 { No
[ 15 3 4 No
2 3.25 4.5 | No i
3 425 525 No
1 25 Yes
15 25 25 Yes
2 25 25 Yes
25 2.5 Yes
4 25 Yes

b s dpmlins alay ol 5 2 AISI-S100-07 ac 3l €3.4.1-5 Jgis ¥

: &
G2 O e
TABLEC3.4.15
Safety Factors, Resistance Factors, and Coefficients for
Multi-Web Deck Sections

3>

e A5 Wy,
Ay S o Raw
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SV 39 >
2SS g

ol J S W)
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P S o cale
iy sl 22w
sV

D902 ol sjlass = (jgm 51 25 Js>
Ol 3 cblis g0 oS po ghaie

Fire-resistance Ratings - ANSI/UL 263 — D902 «wb !

&

Restrained Concrete Concrete Unit Concrete
Assembly Rating Hr (Type) Weight pcf Thkns In.
Normal Weight 147-153 3-1/2
1-1/2 Normal Weight 147-153 4
2 Normal Weight 147-153 4172
3 Normal Weight 147-153
1 Lightweight 107-113 2-1/2
1 Lightweight 107-120 2-5/8
1-1/2 Lightweight 107-113 3
2 Lightweight
Lightweight
2 Lightweight
3 Lightweight 107-113 4-3/16
Lightweight 114-120 4-7/16
With 2 and 3 in. deep steel floor units only
$Ved adye 59 ool b Cudgame
P = o | ol v
: AISI-5100-07 asl il b sikae
Table 1.1.1-2
Limitations for Pre-qualified Beams (Continued)
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Table A2-1  Minimum Embossment Factor

Deck Embossment Nominal Deck | Minimum p,
Type Depth |
| 1.51n i 53
| 20in | 12.0
| 3.0, | 18.0
2 1.5in 5.5
2 2.0in 8.5
2 3.0m 8.5
3 I.5in 55
3 201 | 10.0
3 3.00n 12.0
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