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Topics

" Floor Deck

= Types of floor deck
= Strength design
= Fire ratings
" Floor Joists and Joist Girders
= Types of floor joists and Joist Girders
= Strength design
= Other considerations

" Design Example




See Chapter 3

—_ Designing with Vulcraft Steel Joists

Designing with ¢} ) ]
gning wit Joist Girders Steel Deck
Vulcraft

Also available for download:

1. Steel Roof & Floor Deck

2. Composite Joists CJ-Series

3. Steel Joists & Joist Girder Systems
4. SJI CJ-Series Composite Steel Joist
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Floor Deck Topics

" Types of floor deck
" Non-Composite Decks
" Composite Decks
" Typical Steel Decks for Floors

® Strength design
" Deck Load Tables
® Maximum Construction Spans
® Maximum Uniform Loads

" Fire Ratings
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Non-Composite and Composite Decks
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Composite Decks and Shear Bond
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Figure A2.1 — Type | Embossments with length measured along centerline
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Figure A2.2 — Type 2 Embossments
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Figure A2.3 — Type 3 Embossments
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Typical Steel Decks for Floors

NON-COMPOSITE FLOOR DECK
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Maximum Deck Construction Spans
Normal Weight Concrete

VULCRAFT\ /o & U U U e STEEL ROOF
3VLI COMPOSITE DECK e &FLOOR DECK

SECTION PROPERTIES

Design | Deck Section Properties ” -
ek Weight | s ) . 2 :

o o .
{in ) I A I S (1)

Superimposed Live Load { PSF)
Glear Span (ft-in)

98 100 106 1150 116 120 126 130 136 14%0
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T The Catalog shown is for ASD
. designs. A Catalog is also

COMPOSITE

available from the Vulcraft
S— Website for LRFD designs.
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Maximum Deck Construction Spans
Light Weight Concrete

YUEGRAFT®

/ VULCRAFT"

STEEL ROOF
3VLI COMPOSITE DECK & FLOOR DECK

SLAB INFORMATION

DIMENSIONS T"é“e':::h Theo. Conerete Volume Recommended_
Welded Wire Fabric
—t — (in) (Yd/10018) (/)

5 1.08 0,202 66 - W1.4XW1.4

51 123 0,333 656 - W1.4XW1.4

5 139 0375 656 - W11 4

81/ 147 0,39 616 - WH.4xW1.4

6112 154 0417 616 - W2, TXW2. 1

7 1.70 0,458 616 - W2 1XW2.1

714 177 0479 66 - W2, 1421

712 185 0500 66 - W2.1XW2.1

almes end weignts da ot nelLide llowance for deection

(N = 14.15) LIGHT WEIGHT CONCRETE (110 PCF)

SDI Max. Unshored Superimposed Live Load { PSF)
Clear Span

TOTAL  prok Clear Span (ft-in))
SLAB
peptH  TYPE 1 2 3
SPAN! TSHAN  SoANs B0 1050 106 1150 116 120 126 130 136 140 14'6 150
avuz 110 11410 122 141 127 115 105 96 88 &2 564 48 45 40
soo | VU0 1296 13- 144 163 147 1@ 21 M0 2 94 &7 B 75 49 44 40
—200)  avUto 131 153 154 185 166 150 138 124 114 105 97 0 84 79 7 4
35 psf

v 136 167 15410 244 222 204 188 162 15t 142 13 126 119
SyUi6 143 168 168 279 253 231 213 e 170 158 149 140 132
ayliza 107 11-4  11-8 161 145 131 120 110 101 69 62 56 51 46
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W20 137 88 167 151 13 126 6 107 99 % 61 56 46 42
e 1441 2 180 471 185 142 120 120 i1 {08 96 65 54 49 45 ( pucos e
U 54 278 253 198 e 472 161 152 143 1 106 97 o1 8 e e
e 162 318 289 224 198 181 170 160 151 142 109 13 96 —
BRG] 13 123 7% 70 83 &7 & 4T &

600 | V20 181 208 188 185 141 120 M 76 69 63 &7 62 47 43

(=200) 819 146 237 212 174 159 1% 125 116 80 78 67 61 56 5

et giiine 141 812 284 240 223 207 198 181 170 181 124 116 108 12 96
2vU16 150 357 324 272 251 23 217 203 190 179 160 160 123 115 108
avli22 el 172 12 101 91 82 74 o7 60 55 50 45 41
320 120 221 18 179 163 149 1% 17 7 80 73 66 60 55 50 46
avuie 144 280 224 202 188 184 142 131 12 84 77 70 64 5 &4

aviia 127 151 148 329 300 275 235 298 204 191 180 169 131 122 115 108 101
SVU16 134 152 187 377 342 312 287 265 246 229 214 201 189 178
L2 9-9  10-5 10410 200 180 1e4 148 107 98 e 73 70 64 58

COMPOSITE

050 | OVU20 1298 127 2@ 200 180 172 187 144 138 128 84 77 70 58 58 48
(=35 U9 1B 41 263 2% 218 193 176 162 149 18 128 €9 81 74 63 62 57
et e 1440 147 a4 816 289 267 247 280 215 201 189 147 188 120 120 1138 107
VU6 1505 305 BE0 20 302 270 250 241 225 211 180 183 14 1a7 18 120

avliz2 96 104 230 207 18 13 12 1 9 8 & 73 66 60 5 4 4

o5 OO 18 1290 267 240 217 197 180 166 1 {07 97 @ 80 73 &7 61 &
(=425 avlite 180 135 a2 271 24 222 208 186 171 1% 112 12 @8 8 73 71 65
S auee 142 #2308 362 332 305 284 264 248 231 27 170 18 148 189 130 123
aVU1e 120 143 140 400 400 877 347 820 207 277 253 243 228 180 163 157 148 189

- Moimum unshord spas ot conide b sfpig. Roruirod o e 501 with heVdoratUnshoredSpen Gldator vl
i st boaing g ot 1.5 1o 201 18 0w, Mo nd baain vron hom 1 5 .25 for 22 Gage,depending ansa ke
“NAimum interor boarng longth of 2° for 46 and 16 gago. Minmum ond boaring varios from 2° to 6:26° for 22 to 19 gage, dopanding on gage and siab ticknoss.

2. Always confact Vulcraft when using loads in excoss of 200 pst. Such loads often result rom concentrated, dynamic or “long term load cases for which reductions due to bond breakage, concrote croep
et should bo evaluatod,
2. Allfire rated assembiies are subject to an upper live load limit of 250 psf.
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Deck Load Tables

VULCRAFT"\

3VLI COMPOSITE DECK

SECTION PROPERTIES

Design Deck Section Properties

Deck  thickness Weight | s ' s
Gauge v ¢ .

P) n

20 207 0512

19 )

18 1262 0761 1262 07

16 s 301

(N = 9.35) NORMAL WEIGHT CONCRETE (145 PCF)

SO! Max. Unshored
TOTAL ook Cloar Span
e TYPE
OEPTH

1 2
SPAN  SPAN

1

e 127 182

STEEL ROOF
& FLOOR DECK

<BRY

B
294 //oop
: )

06  o-11 B 10 1% 13 18 % 7 & &
DU 1410 134 4 2 W6 8 12 @ e 1@ 8 9 8 T T
anu1e W7 15 373 M6 304 277 2% 26 208 NG 10 1B 18 1% 17 19 1R
R0 109 115 1110 30 250 w0 W @ e 19 ® 8 ™ 7
: s 111 140 M 2w 2 27 1 1w 1% "1 W
w a2 80 &4 08 12 18 18 9 & S
8 (= VU9 13 1724 172’9 19 185 134 12 13 L] L
-8 4
= JUIB 124 138 140 283 2w 167 18
O 2o 100 108 1o W s @ oz % ®
! s 130 w 3 313 20 2™ 17108 15 14 13 128
82 75 66 8 1 W0 228 26 18 180 16 141 e 10 101 @ 8
U9 108 17e 175 1 116
U6 1110 128 40 28 20 18 15 164 153
e
1. Maotum crmhosed spars do el comider web ROPANG. [— o cr 00 43 6 WAt Vukcast Linntosed Spaan Cabcxale et ot
WA o
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Fire Resistance

" Fire Rated Systems of Construction

= SJl Technical Digest #10
= http://steeljoist.org

=ASTM E119

" Protection Types
= Direct Application of Insulation Material
= Cementitious Mixture
= Sprayed Fiber Product
= Continuous Barrier Membrane
= Suspended Acoustical Tile
= Gypsum Board System Beneath Framing

25\ TECHNICAL DIGEST 10

DESIGN OF
FIRE-RESISTIVE
ASSEMBLIES WITH
STEEL JOISTS
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ire Ratings

VULCRAFT"\

VAN W U O O .

COMPOSITE DECK FIRE RESISTANCE RATINGS
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Sprinklers, Etc.

Vulcraft
Steel Joists
Joist Girders Zg

Steel Deck

Considerations:

Main lines and branch lines

Hangers and spacing of hangers

Weight estimates

Early Suppression Fast Response Systems (ESFR)
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SPRINKLER WEIGHTS

. Hanger Load Hanger Load
Pipe & Water 5 ft spacing 12 ft. spacing
(poundsift.) (pounds) {pounds)
Pipe Dia.  Schedul Schedul Schedul Schedul Schedul Schedul
(inches) 10 40 10 40 10 40
2 43 5 22 26 52 61
3 8 1 40 54 96 130
4 12 16 60 82 144 196
= 18 23 S0 "7 216 280
6 24 32 120 158 288 378
8 4 50 205 251 492 603
10 58 75 290 373 696 895
12 99 - 493 - 1184

Table 5.2.3 Typical Sprinkler System Weights




Floor Joists and Joist Girder Topics

® Types of floor joists and Joist Girders
= K-Series and LH-Series Joists
= CJ-Series Composite Joists
= Joist Girders

® Strength Design

® Flush-Frame End Connections
® Ductwork Clearances

" Floor Vibration

14




Advantages of Floor Joists

" They are economical
" High strength to weight ratio
® Available in a multitude of depths and shapes

" Openings permit passage of pipes and duct
work

15




Floor Joists and Joist Girders

n 1 JORT é.IORISF% SYSTEMS
K-Series | ST

\“\\

“LH-Series T
®CJ-Series Composite Joists ; <
® Joist Girders ;
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LH-Series Joists

® Used for Roof and Floor Construction

® Designations: 18LH02 to 48LH25

® Depths: 18 to 48 in.

® Standard Seat Depth (Height): 5 in. up to #17,
and 7.5 in. up to #25

® Span Range: 18 to 96 ft

® ASD Load Range: 199 to 3000 plif

" LRFD Load Range: 298 to 4500 plf

17
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Economical Joist Guide
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Composite Joists CJ-Series

" Advantages of CJ System
= Lighter overall structure weight
= Fewer framing pieces to erect
= Open webs for MEP

 Excellent Vibration Performance
» Especially with Flush-Frame End Connections

®Estimating Tool:

= Composite Joist Floor System Aid
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https://bit.ly/CJFloorSystemAid

Composite Joists CJ-Series

| — SJI— |
THE 2ZND EDITION

C)-Series Composite Steel Joists

STANDARD SPECIFICATIONS
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Composite Joists CJ-Series

NORMAL WEIGHT CONCRETE

DESIGN GUIDE LRFD WEIGHT TABLE FOR COMPOSITE STEEL JOISTS, CJ-SERIES

Based on a 50 ksl Maximum Yield Strength
BEARING HEIGHT IEEE 5" IR
Concrete Slab Parameters
Normal Weight Concrete (145 pef) f'c = 4.0 ksl
hrin) | 1 1 1 1 1 1 1 1 1.5
tc (in.) 2 2 2 2 2 2 2 2 2
[ us@) | a 3 3 3 3 3 3 3.5 2
( 4
Jolst Sparﬂ Joist Deptj Total Safe Factored Uniformly Distributed Joist Load in Pounds Per Linear Foot u 0
L) JL (in) L 300 400 500 | 600 | 700 800 900 1000 1200 9)
Waipif) 10.9 126 14.4 165 18.9 20 24 25 30 u 5
Wa3s0(plf) 128 158 185 211 242 252 288 314 are S
24 N-ds 30-1/2" 30-1/2" 36-1/2" 42-1/2" 52-1/2" 5B-1/2" 48-5/8" 50-5/8" 52-3/4" u ;
leff{in4) 643 793 932 1060 1220 1270 1450 1580 1910 L
Bridging (1X43H | (1XHEH [ (1)X+(3)H (DX+(3H | (IEH | OX+EH | (1DXH3H | (1)X+3)H (3H g
Wilplf) 10.4 12.3 13.8 15.5 17.5 19.1 22 24 30 x
Waso(plf) 141 174 205 230 263 283 319 351 443 J g
26 Neds 36-3/8" 30-1/2* 34-1/2" 40-1/2" 48-1/2" 52-1/2" 44-5/8" 46-5/8" 52-3/4" )
leff{ing) 711 877 1020 1160 1320 1420 1600 1760 2230 >
Bridging (X43H | (1XH3H [ (1)X+(3)H (DX+(3H | (M | OX4EH | (1DXH3H | (1)X+3H (3H z
Wi{plf) 9.7 1.1 125 155 16.6 19.3 21 23 27
W360(plf) 152 189 218 265 282 326 351 383 486
28 N-ds 32-a/8" 30-1/2" 32-1/2" 40-1/2" 44-1/2" 52-1/2" 4p-5/8" 42.5/8" 56-5/8"
laff{ing) 765 950 1100 1330 1420 1640 1760 1930 2340
Bridging (X+{EH | (XeEH | (OXe@H | (OXe@EH | XEH | XeEH | (1)XEB)H | (1)X+(3)H (3H
Wt(pln) 9.5 10.8 120 | 138 ) 16.6 18.3 20 22 26
Wa3s0(plf) 161 206 236 277 322 350 379 416 505
30 Nds 30-3/8" 30-1/2* 30-1/2" 36-1/2" 44-1/2" 48-1/2" 52-1/2" 40-5/8" 52.5/8"
leff{in4) 808 1030 1190 1390 1820 1760 1910 2080 2540
Bridging (OX4EH | (1XEH [ ()X+eE3H \ }M(gw (IX+EH | (1XHEH | (1)X4EH | (1)X+H3)H (3H
Waiplf) 9.5 10.4 1.6 13.4 16.0 17.3 19.0 21 26
Was0(plf) 181 217 254 207 343 368 402 443 571
60 32 Neds 30-38" | 30-1/2° a1z | 3412 | 4012 | azue | ae1rz | 3eEme E2-5/6"
laff{ing) 912 1080 1270 1490 1720 1850 2020 2260 2870
Bridging (X+{EH | XeEH | OXe@H | (OXe@H [ Xe@EH | aXe@EH | (1)X@H | (1)X+(8)H (3H
Waipif) 8.5 9.7 11.6 13.2 15.1 16.7 18.5 21.0 23
WarninH 1407 AT ana A1 AN AT ATE E2a a7




Maximum Construction Clear Spans
3 in. Deck

MAXIMUM CONSTRUCTION CLEAR SPANS (S.D.l. CRITERIA) (ft-in.)

Total . NW Concrete . LW Concrete
Slab Deck  Weight N=9 145 PCF Weight N=14 110 PCF
Depth (Psh 1sPAN  2sPaN  aspan P! 1SPAN 2SPAN 3 SPAN
R 3022 44 10'-0 109 11'-1 34 110 11'-10 122 M
. § 3C20 44 11'-8 12'-5 1210 34 12'-6 13'-8 14'1 n:‘:-
iy 3c18 45 127 15'-2 14'-9 35 13'-6 16'-7 15'-10 w
3C16 46 13-4 16'-3 15'-7 36 14'-3 16'-8 16'-8
3022 50 9-6 911 10'-7 38 10'-7 114 11'-8 'C’]’.;::i'::?:mposile Steel Joists
.- 3C20 50 11'-3 11-11 12'-4 39 12'-2 131 137
w3 318 51 12'-3 146 144 39 131 1511 15'-4 b S S
3C18 52 1211 14'7 15'-1 40 13'-10 16'-0 16'-2 i
3022 56 92 9'-2 10'-2 43 10'-2 1011 11'-3 — ~ (¢}
g 3C20 56 10'-9 11'-5 1110 43 1110 12'-8 131 B e g
© a 3c18 57 111 1311 14'-0 44 129 154 14'-11 ,,/5 w
3C16 58 127 14'-0 14'-6 45 13'-6 15'-6 15'-9 >
3022 62 8'-9 8'-6 98 48 9'-9 10'-5 10'-10 - : 0 B ,:
w3 3C20 62 10'-4 11'-0 11'-4 48 11'-6 12'-3 127 : g L
e 3c18 63 11'-8 135 13'-8 49 125 14'-10 147 é
3G16 64 12'-4 13'-6 14'-0 49 13'-2 1411 15'-5 )
3c22 68 8'-6 711 9'-0 52 9'-6 9'-9 10'-6 R
g 3620 69 10"-0 10'-8 11'-0 52 11'-2 11'-10 12'-3 o
" 1 3c18 69 11'-6 130 13-4 53 12'-2 145 14'-3 >
3C16 70 12'-1 131 13-6 54 1211 14-6 15'-0
3022 74 8'-2 7'-5 8'-6 57 9'-2 9'-3 10'-2
w3 3620 75 9-8 10'-3 10'-7 57 1010 11'-6 11'-10
~1 3c18 75 1112 127 13-0 58 111 14-0 14'-0
3c16 76 11'-10 12'-8 181 58 12'-8 141 14'-6
3C22 80 711 7'-0 8'-0 61 8'-11 8-8 9'-10
© § 3020 81 9'-4 100 10'-4 62 10'-6 112 11'-6
iy 3c18 81 1010 122 12'-7 62 119 13-7 13-9
3G16 82 117 12:-3 12'-8 63 12'-5 13'-8 14'-2
o
1. Maximum unshored spans do not consider web crippling. Required bearing should be d ined based on ions on page 43 or with the Vulcraft Unshored Span

Calculator available at www.vulcraft.com/designtools. The following conditions are required to meet the maximum unshored spans shown:
For Normal Weight Concrete:
+Minimum exterior bearing length of 1.5” for 19 to 16 gage. Minimum end bearing varies from 1.5" to 3.75" for 22 and 20 gage, depending on slab thickness.
+Minimum interior bearing length of 2" for 16 gage. Minimum interior bearing varies from 2" to 6.25" for 18 to 22 gage, depending on gage and slab thickness.
For Lightweight Concrete:
*Minimum exterior bearing length of 1.5” for 20 to 16 gage. Minimum end bearing is 1.5" to 2.75 for 22 gage, epending on gage and slab thickness.
eMinimum interior bearing length of 2" for 18 and 16 gage. Minimum end bearing varies from 2" to 6.25" for 22 to 19 gage, depending on gage and slab thickness.
See page 39 for Reinforced Concrete Slab Allowable Loads for 3C.
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Composite Joists CJ-Series

The composite steel joist designation: 30 CJ 2188 / 1168 / 420

30 CJ 2188 1168 420
1
Depth Combosite T%t::_nFi{:;:d Total Factored | Total Factored
°P Mpos! P! Composite Live | Composite Dead
(in.) Joist Series Design Load (plf) Load (plf)
Load (plf)

" Total Factored Composite Design Load = Total Factored Composite Live Load + Total Factored Composite
Dead Load + Total Factored Non-composite Dead Load.

SJI CJ COSP-2015 Appendix A, Required Design Parameters (Nominal Uniform Loads), provides

a form that can be utilized for organizing loading information. See also SJI CJ COSP - 2015,
Section 6.1.1, Design Input Required for Composite Steel Joists.

In this example, the CJ-Series composite steel joist designation shown on the structural plans

would be 30 CJ 2188 / 1168 / 420.
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Composite Joists CJ-Series

Appendix A of the SJI Catalog contains a handy outline
for the recording of the loads.

Date Project
Joist Geometry: o
1) Depth in. (mm) u 0
2) Span ft. (m) u B
3) Adjacent Member Spacing (left) ft. (m) g
4) Adjacent Member Spacing (right) ft. (m) u E
Concrete and Deck: J §
1) Type of Floor Deck z >
2) Depth of Floor Deck __ in.(mm)
3) Slab Thickness above Deck in. (mm)
4) Concrete Unit Weight pcf (kg/m?)

5) Concrete Compressive Strength ksi (MPa)




Composite Joists CJ-Series

Nominal Loads:

1) Non-composite Construction Dead Load

2)

3)

a)
b)
c)
d)

Concrete

Joist and Bridging
Deck

Total

1Construction Live Load

a)

During Concrete Placement

Composite Dead Load

a)
b)
c)
d)
e)
f
9)

Fixed Partitions
Mechanical

Electrical

Fireproofing

Floor Covering and Ceiling
Miscellaneous Dead Loads
Total

psf (kPa)
psf (kPa)
psf (kPa)
psf (kPa)

psf (kPa)

psf (kPa)
psf (kPa)
psf (kPa)
psf (kPa)
psf (kPa)
psf (kPa)
psf (kPa)

pIf (KN/m)

pIf (kN/m)

pIf (kN/m)
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Composite Joists CJ-Series

S)

6)

7)

8)

9)

Total Factored Non-composite Dead Load, 1.2 x (1d)

Total Factored Composite Dead Load, 1.2 x (3g)
Total Factored Composite Live Load, 1.6 x (4c)
Total Factored Composite Design Load, (5) + (6) +(7)
Joist Designation: CJ / /
dd (8) (7) (6)

psf (kPa)

psf (kPa)

psf (kPa)

psf (kPa)

dd = joist depth

pIf (KN/m)

pIf (KN/m)

pIf (KN/m)

pIf (KN/m)
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Flush-Frame End Connections

ADVANTAGES

= Reduced floor-to-floor heights

= Simplified deck installation —
Eliminate blocking between joists

= Girders can be designed deeper
and/or composite

= Easier MEP installation vs. solid
framing

= Excellent vibration response

e R
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Allowed Ductwork Clearances

27" ROUND DUCT OR
41-1/4"x19-1/4" FLAT OVAL DUCT

= Equivalent Plenum Heights —
= More Room | || S X nnnnn

l,
= Larger Ducts, etc. giy\

sLighter Structure |7 |

= Cost Savings in Foundations, | | \\““

Seismic Framing, etc.

35" DEEP OPEN WEB STEEL GIRDER
COLUMN

5" TOTAL CONCRETE ON
E METAL DECK

= Further Savings I 4

= Composite Joists T - 2N
= Flush-Framed Connections e \\,ﬁ@\ -----
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\20' DEEP
20" ROUND DUCT RECTANGULAR
DUCT

CEILING
LIGHT FIXTURE
W21xé## FLOOR BEAM

'W24xd## FLOOR GIRDER
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Allowed Ductwork Clearances

* Table 3.5.2 - Aid for Max. Ductwork Clearances

through Joists

ALLOWABLE DUCTWORK

Joist Panel Maximum

Depth  Length Span Round  Square Rectangular Flat Oval
(in.) (in.) (ft.) (in.) (in.) (in. x in). (in. x in)
18 48 22 1.0 9.25 6.0x18.25 20.50x 7.50
20 48 25 225 10.25 IAOBSBYS 21.25x 8.75
22 48 26 14.0 11:25 8.0x19.25 21.75x10.00
24 48 32 14.5 12.0 8.75x19.0 22.00x10.75
26 56 38 16.0 12.75 9.5x19.25 25.50x11.75
28 56 45 15.5 12.75 9.75x 18.5 25.00x12.25
30 64 45 17.5 14.25 11.0x19.5 30.00x14.00
32 64 50 19.5 15575 flilE5xe25525 29.50x14.50
34 78 52 215 1725 12.75x28.0 36.00x15.75
36 78 56 2245 18.25 13.25x 29:25 36.75x17.00
38 86 60 235 19.0 13.75x30.75 40.75x18.00
4an ]R AN 250 20 2R 14 7R v 2 A 41 2Rv10 25
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Vulcraft
Steel Joists

<l

Joist Girders Zg

STEEL JOIST &
JOIST GIRDER SYSTEMS
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Allowed Ductwork Clearances

Need more room’7 Vierendeel Openlngs

1/3 OAL: 1/3 OAL 1/3 OAL:

VULCRAFT/VERCO

N O

/ | VIERENDEEL OPENING MUST |
BE LOCATED IN THE CENTER
1/3 OF OAL

ﬁ\\\\\\\‘\\‘l ”/////// 47 { :
o w

S ANE W AN WILIIN [F -
AT VL SRR AR $TAN T W WRRL T P
CR T | 7 avegs - - >

e €. st

Maximum Vierendeel Opening W= 2 x D



Floor Vibration

" All elevated floors will exhibit vibration due to
pedestrian traffic
" Though it may go unnoticed

®"The human perception is dependent on:
® Floor frequency, amplitude, damping, and duration of movement

®Structural characteristics affecting vibration response:

" Natural frequency, stiffness, floor mass, and amount of damping present

®Layout and mass of Joist+Girder+Composite Deck-
Slab directly affect vibration response
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Floor Vibration (cont’d)

" Specifier must determine:

= Frequency of the floor system

= Recommended damping for
building type

= Recommended acceptability
criterion based on a maximum

. | 18
acceptable acceleration for given ug
occupancy T >

=
L
zg@;‘; A7, | TECHNICAL DIGEST 5 é
- ® AR | SR e ]9
Excellent References: o Y= zg
= AISC Design Guide 11, Vibration of Duc to Human Activty

Steel-Framed Structural Systems
Due to Human Activity, 2" Ed.

= SJI Technical Digest 5, Vibration of
Steel Joist — Concrete Slab Floors

33




Floor Vibration - Tools

" Free tool at; Vibration Analysis -
Walking

= Analysis of Joist+Composite Deck-Slab

for Walking Excitation
= Joists and Girders are assumed to be k .
simple span.

Vibration Analysis - Walking

® Other floor systems or types of ho ol e
eXCitatiOn: criteria usi ﬂg SJ'ZEEW dPIJZCdDGT)t Tool is for Joist

= FloorVibe v3.0 @
https://www.floorvibe.com

" RISA

)
= https://risa.com/ \% ﬂ
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FloorVibe v3.0 - Structural Engineers, Inc.

FLOORVIBE is like having a floor vibration expert at your desk.
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https://vulcraft.com/DesignTools
https://www.floorvibe.com/
https://risa.com/

Floor Bay Design Example

50’
Given: . a
Live Load = 80 psf
Superimposed Dead Load = 15 psf 30
3 - hour fire rating required

Design Steps: . :
1 Sglect deck Typical Interior Bay

2. Select joist
3. Select Joist Girder
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Identify Fire Rating Requirements

VULCRAFT® COMPOSITE DECK
UL FIRE RATED ASSEMBLIES @lISTEI]
DOO2E v |4 || ¥ £ | 1,11%,2,3
4 20" LW DG # A IR IR ¥ ¥ 1,1%,2.3
Unprotactsd DOOE | v |7 | v | v | ¥ | ¥ 11%
Deck DO02& | « |+ |+ | < ¥ 1,114,2,3
514" NW DUEE | v v | 7| ¥ | ¥ | ¥ | 1,423
DOOE | v | v | v | ¥ £ | 1,1%

5 VULERAFT®

STEEL ROOF
&FLOOR DECK
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Use 5-1/4 in. Normal Weight Concrete
UL Design No. D902
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Maximum Deck Construction Spans
Normal Weight Concrete

Try 3 VLI 20 Composite deck

T SSS v ANVAW
S VULERAFT . AR

STEEL ROOF
& FLOOR DECK

VULCRAFT"\ W e W W W W
3VLI COMPOSITE DECK
SECTION PROPERTIES
Design  Dack Section Properfies.
Deck  Thickness Weight | 5 I 3 Y K
Gauge s " ' .
(in] o T I T O L T G
E 00M5 171 0710 038 0716 0410 W07 50 o
= 00353 207 0007 0612 000 D6 M8 S0
1] opdiE 2az 1B 1400 0EG8 BN 80 o
18 opaTa 276 1252 1262 07M 4361 80 : (14
16 0.0508 347 1532 152 103 4001 &0 m 7 / m
-o: #900anr, ,///// /)
{N = 9.35) NORMAL WEIGHT CONCRETE {145 PCF) 072700y it 2
P—— Suparimposcd Liva Load (P3F] / / / ¥,
T o Olear span Olear Bpan fran} 7 "/ 4 =
e TP sy sean seay T T B0 06 B0 U4 100 108 W W8 12D 128 WO 138 W //« f L
m  wo we v m w w m  m w w = =w = = Z 7/ / g
gop MU 18 WE 1340 34 mE 108 M8 1@ 1w 1w M m3 7 T2 ee @ &7 ¢ / / (14
[e2OD BN 23 AFl 143 S 2P 24 14 7B 1S Moo am oim mE ™ Ta =® ez
T R R ) ‘ (6)
( Nucom | ar|
Eeney S me a7 33 mE 2091 1B 1@ 68 W @ 13 @ m < Fkeeavevesseous
wuzz E EBEEEEEEEEEEE B B s s oD
gep wrall s sy mmo ome me il wofl ue 1m w m B 7B W B8 >
=250 g wwoflae mo e mr oxm tef wfl @ m W w® W o8 W T
B e ieafl 20 me a1 ozes omo oo wrfl e a7 e 3 1z s @8 o2
e g5l 3w s w1 ms ool maell dm 10 A M 1m0 1@ m
W3 @7 Mg 3@ ms o 14 e 8 w @ B TE W &
e | M2 W0 38 @I 3 mE 3 193 WA 1® 18 W 1 o2 & W 73
peamy g 3.2 30 @a e 0 3T B W3 AT 1 16 11 102 B4 & B
P e e 0 as 3w @ 23 = oz 14 mz 1 1@ 1@ D W
e 148 400 FE 341 FM ME 234 85 M 23 2 18 178 132 123 15
E uzz U8 o &7 @ @m0 1% 41 @ 18 e w91 84 ;® 2 ’
o I 14 33 &7 I® I3 mE D4 W8 4 1m @ M1 10 6 & Bl 3 SPAN 10 _0
0 K=l 1P T W 34 @S M3 am M4 W0 1B 138 1233 13 4 @ B
o I 138 400 ST 33 M0 MG D84 I8 MO DE 2@ 151 180 13 13 15 3VL22 9! 8 113
= e 140 400 A0 3 M5 37 M3 ¥ M3 o 3@ M0 1S 14 1 1m —
8 uzz U0 38 ®e 8 5 18 171 155 4E 130 9 1@ 1m b & 7
s B2 1 T M ME @E ME ¥ NT M0 1% 183 122 13 4 @ B 55 3VL20 1 1 '_4 1 59
[T T 1F3 400 HD 3% 8 X7 D 3@ MO0 MM T 1B 1M 195 1E 08
Eopdl auig 13-4 400 &0 371 340 33 20 IO 35 338 178 18E 154 144 13E 138 t_2 50 1
e 5s @ m o s e m e m m i m iz e e (t=2.50) 3VL19 12'-0 172
wuzz FE& 38 @1 0 e 3E 18 %@ 164 1a1 i\ he 1@ o @ es
o Swm wa e e wn = w s m s we m s e im e v o 51psf 3VL18 13-'8 197
QeS| BMNG W8 ULE ML 400 D0 384 1 3@ 2 ST 2 175 @ 4T 138 13 e Wr
TEP! aums 2w 130 400 @0 @0 &0 3W 318 ma HE 5 s 181 18 1T 4T 3 1
WU 110 1B 139 400 A0 40 400 MO0 351 WS 3 83 2 M2 18 175 18 S 3VL1 6 14 '0 21 8
Ve
1. Mk ! ider i s rpphing.
q SERT s e
& o ;
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Deck, Joist and Joist Girder Loads

1.2D + 1.6L (Dead Load + Live Load):

" Load supported by the deck:
(1.2)(51 psf) + (1.6)(80 psf) = 189 psf

" Load supported by the joists (add the 15 psf superimposed dead
load, assumed to be hanging on the joists and 5 psf for self-
weight of joists):

[(1.2)(51 psf + 15 psf + 5 psf) + (1.6)(80 psf)](10 ft) = 2130 plf

" Load supported by the Joist Girders (add 4 psf for self-weight of
the Joist Girders, note that this Joist Girder has two joists

framing in at each panel point):
[2130 plf + (1.2)(4.0 psf)(10 ft)](50 ft)/1000 = 109 Kips
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Joist Selection: Use Economical Joist

STEEL JOIST &
JOIST GIRDER SYSTEM$

o
313 | ot B0 | 1401 | 204 o 200 Bt | 17e7 | fosm | a1 | B4 1 /00
44kt | oer B 200 L1 | eoez | fess | s | ey 1 1100
’ 48LH15 1229 -] 200 A2LH20 =241 1310 3362 B0 1 100
(Ll o [ 12m o 200 B0 | oea3 | fe0 | 813 | 3 11 /00
g 44LH1E | 1470 @ 200 sHLH1 | evoa | tera | 4t | eed 1 /00
El 44LH1T 1640 @ 200 51" LENGTH
5 IETTEEEE @ 100 ZEHE 120 £0 200 7.7 3 204
2 EETEH R m g 75 227 8.2 3 2101 o
a A2LH19 1882 LTS B3 245 B4 13 201 0
c IEMES 100 B =] [ 273 [ 3 204
? EEEE 100 KR 201 08 | e | o4 3 201 x
8 T 100 6D 20 | 115 | am: 10 3 201 JOIET TOTAL BRIDS w
100 26K10 | 2 8 | %2 | 112 [ 204 LOAD . >
K | 20 | 167 | 410 | 118 13| 2 CE2IG. H':I:I'EI;I Sy
201 att | sen | 170 | @80 [ 131 13 | awn |:-"I$D:| -
201 K12 43 102 B15 14 13 200 m
el 61 =] 137 3 201 <
201 || @808 | aer 758 5 161 3 20 (14
201 44LHM 481 481 T2 167 13 200 0
201 EREEREE 7| 177 7 200 |
ENES R w | zon |[eomo | e | 4w | we | 7 7| 2o I HIE 1954 LT )
168 | 43 | 118 12 | 2o 4ot | e13 | el | een | eos 7 200
w0 | w0 | a2 | | owo || easme | v | e | e | ms | 7 [ aw 40HiE | 1377 | 1084 | 2088 | 448 a 2000 >
100 £25 4 12| auo w2 | 7m | e | 1or | 7 7 200
27 562 137 B 204 4aLH13 B35 B35 1253 64 7 200 ML'_HT 15Eg 1468 Em ‘1?' g 2|'D'|'D
04 E15 161 & 201 44LH13 BEQ B45 1280 o5 B 200
g A TH | 1ea 3 o |3 | er2 | ez | 18 | o0 [ 200
5 453 T3 | 174 3 201 4t | 1013 | oes | tem | @ [ 200
J B45 E45 B3 179 7 200 43LH15 1181 1181 1742 333 B 200
w0 | es a0 | s | 107 T 200 4as | i | i12s | tten | e [ 200
e IETEEE EFHEEED T 200 BLHIE | 1310 | B3 | 1mes | 434 [ 200
o sz | e 780 | 1125 | =s2 T 200 4ouHte | 1z | foet | 1o | 418 @ 200
= IETHES EREEEES T 200 a7 | 1838 | i638 | o4 | 46 [ 200
| eauma | e EEERES T 200 /g | 170 | 1150 | e | Ev4 1 /00 .
fete e eele e e Te s DL Joist: 47 plf = 47 plf/10 ft = 4.7 psf
;l 203 200 -] 200 A2LH20 2154 1234 az31 B12 1 100
Kl [ 200 E I EEREEE 11 1400 H
3 B R EEEREE R 11 100 4.7 pSf < 5 pSf (eStlmated) Ok
368 B 200 a21H23 2085 1650 4478 108 13 100
CamE T 2130 plf < 2066 40LH17 ok
a1 3 200 |[ @E | 1@ [ s [ mo | 77 | B | @t | p
47 i aon [ e [ s [ m (e [ 7e [ | 2w |
NHUcEar/r"
VULCRAFT WWWNVULCRAFT.COM

Select 40LH17




oist Girders:

[ JOIST GIRDER WEIGHT - POUNDS PER LINEAR FOOT

GROER|  JoisT [OAD ON EACH PANEL POINT - KIPS ASD LRFD . o o
IR R R ke Joist Girder weight = 101 plf/50 ft = 2.0 psf
o o 9 5 8 2 2 36 48 54 60 66 72 78 90 105 120 135 150 - - .

7
24 18119 (222427 29[ 36394353 |62[70] 71| 78|85 ]89]98([111[130]138
3N@ | 28 18119 (20| 22| 25|26 |28 (31 (39|43 |46 (55| 61|66 | 76| 83| 86| 96 112|122 132 160 .
933 32 1811919 |21 | 23|24 |27 | 28 | 34 | 39 | 45 | 48 | 53 | 58 | 66 | 80 | 81 | 86 | 98 | 113 [ 126 135 2 O psf < 4 O psf eStI m ate d o k
24 | 1620 (24 (27 32]38 (40|48 [ 55]|62| 71|82 95[104]106|120]135] 144 . .

4AN@ | 28 | 15| 18 | 21| 25| 28 | 32 ( 36 | 39 | 49 | 56 | 64 | 71 [ 79 | 96 | 97 | 106 | 107 | 125 | 147 | 171 | 180 | 206
7.00 32 15117 [ 20 ) 23 | 25| 29 | 33 | 37 | 43 | 50 | 58 | 62 | 70 | 85 | 90 | 99 | 102§ 107 [ 129} 153 [ 177 | 185
24 18124 (293439465258 [ 66| 78|96 ([102]111]126( 136

SN@ | 28 | 17 | 21 | 26 [ 30| 35|39 [ 46 [ 50 | 61 | 68 [ 77 | 90 | 99 | 107 | 114 | 130 [ 142 | 162 | 184 | 213 | 239 | 257
560 32 17120 [ 24 )1 27 | 32 |37 | 41 |44 | 56 | 62 | 70 | 80 | 93 | 102 | 107 | 112 | 119 | 143 | 167 | 197 | 215 | 244
24 (2128 | 35 [ 41| 49 | 55| 63 | 70 | 79 | 96 [ 106 | 134 | 137

28 | eN@ 28 | 20| 24 [ 30 | 36 | 42 | 50 | 54 [ 58 | 71 | 82 | 99 | 107 | 118 | 138 | 142 | 170 | 174 | 193 | 228 | 261 | 268 o

467 32 19 123 [ 28 | 32 | 37 | 43 | 49 | 53 | 64 | 74 | 84 [ 101] 102 ) 111|123 | 144 | 146 | 176 | 198 | 234 | 244 | 297

24 |24 132 (41| 49 (56 |64 | 74 79 | 96 | 110 135 | 156 I

IN@ | 28 | 22 | 27 | 35| 43 | 51 | 57 | 62 | 69 | 82 | 99 [ 108 [ 129 [ 140 | 162 | 173 | 195 | 198 | 222 | 265 | 305

400 32 |21 )27 |31 )38 |44 |52 |55 |63 74|85)102]|108]123]143 | 146|175 | 187 | 207 | 241 | 273 | 276

8N@ | 28 | 25|32 | 39 | 50 | 58 | 65 72 | 81 | 99 | 108|129 [ 141 | 172 | 197 | 203 | 231 | 237 | 263
350 32 124120 |38 ) 43| 5360|6470 86|103] 113|127 ] 147]149| 188208 | 210 244 | 281

10N@| 28 | 30 | 41 [ 50 | 60 [ 69 | 82 | 99 [ 100 120 | 141 | 174 | 203 | 219 | 239 | 265 | 295 | 311
o

S S
92 | 08 117 119 120 | 137

—— — o
24 1812124127 31|35 38|40 485866 71| 80 o
3N@ 28 181922 | 25| 27|30 | 3537|4249 (56| 63| 70| 79|82 93|99 |103|121]132|161| 183 m
10.00 32 181920 22| 26|28 |31 |32|39] 46| 51 57 [ 64 | 71 [ 73 | 83 | 84 | 91 | 99 | 113 126] 141
Cril S v Wl IV I v I Y S P 7S BN W2 YE B I B W B Bt RE W
24 18123 (29|33 | 37| 42| 4953 (64| 76 [ 85 | 101 104|126 | 127 [ 149 [ 150 >
AN@ 28 16212530 33|37 | 42|45 53| 61| 73| 81| 86 |103]|104|126| 128 144 | 156 | 170 | 192 | 231 ~
7.50 32 16|18 22| 26| 30|34 |37 |43 (51 |55(62| 70| 77 | 87 | 103|105| 116 121 | 148 157 | 180 | 202
36 16 | 17 [ 22124 | 27 | 31 | 34 [ 36 [ 46 | 52 [ 50 | 64 | 74 | 78 | 88 | 91 [ 105] 108 [ 119 151 | 159 | 187 |-
24 192530 |37 43|51 | 5558 (7386 (96 |109]125]134 w
SN@ 28 17| 2327 | 32| 37| 44 | 47 [ 53 [ 61 | 75 | 88 | 97 | 102|112 | 128 | 138 | 159 | 170 | 192 | 224 | 242 | 270 <
6.00 32 172124 29| 35|39 | 43|48 (56| 63| 77| 90| 100|101 | 107 [ 117 | 133 | 154 | 176 | 195 | 227 | 244
20 36 17 | 20 [ 24 | 27 | 31 | 36 | 40 [ 43 [ 51 | 60 | 70 | 80 | 86 | 94 | 103 [ 110 | 118 135 | 157 | 178 | 185| 229 m
24 24129 [ 37 | 45| 52 | 58 | 66 | 73 | 94 | 104 [ 116 134 0
BN@ 28 20| 27 (32|38 | 44| 50| 57 | 65| 75| 97 | 99 | 107 | 137 | 140 | 170 | 180 | 186 | 192 | 227 | 284
5.00 32 19|24 29| 34| 40| 45| 51 | 58 [ 65 | 82 | 98 | 100 | 109 | 121 | 142 | 144 | 174 | 183 | 197 | 233 | 257 | 299 -
36 18 | 23 [ 26 | 31 | 37 | 41 | 46 [ 52 [ 61 | 70 | 84 | 101 102 111 123 [ 126 | 148 ] 155 | 179 | 202 | 246 | 272 D
24 32405163 73|83 99 [111]124] 146
BN@ 28 30| 37 |44 | 53 | 61| 73 | 80 | 86 [ 114 | 126 [ 149 | 170 | 172 | 192 | 220 | 224 | 258 | 284 >
3.75 32 26| 3442 )49 | 55| 63 | 71 | 79 [ 104 | 117 [ 130 | 154 | 161 | 184 | 203 | 208 | 240 | 243 | 307
36 23| 32 [ 39 ) 46 | 54 | 61 | 69 [ 76 [ 89 | 108 [ 121 ) 134 | 154 | 169 | 189 [ 194 [ 212 ] 219 [ 256 | 313
24 385166 78 99 | 111]123] 134
10N@ | 28 36| 47 [ 57 ) 69 | 80 | 94 | 113 [ 116 | 138 | 161 | 183 | 204 | 226 | 249 | 282
3.00 32 31|39 (52 )58 | 74|82 95 (105129 142 [ 165|185 | 205 | 222 | 252 | 270 | 299
36 | 30| 39|48 |54 [68 | 79 (84 ) 91)119]132| 151|170 191]210| 215 [ 248 | 261 | 279
JOIST GIRDER WEIGHT -- POUNDS PER LINEAR FOOT
GIRDER| JOIST | GIRDER LOAD ON EACH PANEL POINT -- KIPS 5 LRFD
span | seaces | DeEPTH i 12 [ 18 ) { i ) 80 90 100
(ft) () (in) 9 i [ i [ 4 : : 4 i 8 8 i 120 135 150

24
IN@ | 28
10.00 | 32
36

40




Select a CJ-Series Joist
Determine the Factored Loads:

® Factored Composite Live Load =
(1.6)(80 psf)](10 ft) = 1,280 plf
" Factored Composite Dead Load =
(1.2)(15 psf)(10 ft) = 180 plf
" Factored Non-Composite Construction Dead Load =
(1.2)(51 + 5)(10 ft) = 670 plf
® Factored Composite Design Load =
1280 plf + 180 plf + 670 plf = 2130 plf

ERCO
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CJ-Series Weight Table (page 74)

NORMAL WEIGHT CONCRETE

DESIGN GUIDE LRFD WEIGHT TABLE FOR COMPOSITE STEEL JOISTS, CJ-SERIES

Haed on o 50 koi Meximumn Yield Strength
IIIEAHING HEIGHT | =i | 5 | IEET |
Conorets Slab Parameters
Hormal Weight Conorete (145 pof) f'o = 4.0 kei
hr fin.) 1 1 1 1 1 1 1 1 1
ta {in) 2 2 2 2 2 2 2 2 2
Ja it 3 3 3 3 3 3 3 35 4
Jaist Span Total Safe Factored Uniformly Distributed Joist Load in Pounds Per Linear Foot
() {in.) L am 400 500 60 700 800 900 1000 1200
| wipn 90 105 118 158 16.1 174 18T il 25
WasIpn) 12 163 167 219 263 2T 268 32 366
20 s 261" 2812 3012 ERl 418" 4818" B41E" 40-68" 50-5"
Wi a3 475 545 626 728 T80 836 836 1130
Bridging (P | (TP | (TR EH | (XHEH | (X | (1)XEH (3H (BH (EH
WpIT) 8.4 102 14 180 145 163 178 8 2t
WaSD{Ir) 142 183 214 243 278 204 357 a7 445
2 Hda 20-58" 812" 1B AR 40-12" 441g" 481" 2858" 485"
W ind) Mz =] 621 724 808 825 B0 1080 1200
Bridgin, (PGEH | (PGEH | ORGEH | XM | 0)6e(EH [ (Xe(EH | (X (2H (2H
WHpIT) a0 9.4 105 118 [EE] 165 iTé 185 ]
Wasnjpir) 167 203 237 m 310 233 266 407 458
24 Hada 28-58" 35-08" 4208" 528" 381" 401" 481" 4812" 425"
ki ind) 458 520 e e 803 B4 1120 1180 1450
Bridging DL L L L e I L T (3H (3H
WipiT) 75 5] EE] [EE] [EH [EE] [ iEd 3
Was0[pir) =] 720 3 ) 34E 71 [AE] 457 3
6 Hda 2638 228" 40208" 4838" 1" 312" 44-18" 48-12" 405"
BHing 45 41 65 862 [ 1080 [ 1% 1610
Bridging [ (060 | (pemH | (PG | e [ (x-@H | (% | ke & (3H
W) T4 8.4 98 105 128 [EE] 168 172 21
Was0{pin) 181 225 278 311 arz 418 458 45 EE
50 28 Haa 2638 028" ErCN 4238 21" /12" 402" 4212" HEEE
Wi 565 623 812 006 1080 1210 1520 1450 1760
Bridging (IPEH | (TPEH | (EH | (XEH | (5 | ()%EH | ()XeEH | ([XEH (BH
W) (] 748 32 110 123 141 160 167 188
Wasnpir) 168 245 303 350 [ [E] 456 526 B4
30 Nada EECH B EXC ERlE ERE MR ERrS ERF EXC
wring) 575 713 23 1020 1170 1330 1410 1670 1880
Bridging (pEH | eEH | eEH | EeEH [ e | eEH | XeEH JH JH
WpIT) [E] L] ] 100 118 128 147 163 165
Wasnpir) 222 260 317 ara 4z 475 B3 3 TiE
a2 Heda EECE EETY Y 4035 R AR 412" A" 245
wring 546 TE& [ 1100 1250 1380 1500 1740 2080
Bridging (P | (e | (R | X | (X | ()X | ()X (3H (3H
WHpIT) [ 78 a5 95 107 123 144 150 74
Wasd{pir) 248 = 352 418 472 627 600 652 TEG
36 Hada e EECH 303" EECH 403" RS 012" S e
krind 725 [ 1080 1220 1870 1530 1750 1800 220
Bridgin, 1 H | (1 H | cpemi | ey [ xeEH | ez (2H (2H (2H
[ wipn 5.8 75 90 103 113 128 127 144 [
WasIpn) 257 325 414 462 540 620 680 [E3 856
40 s 2608 2888 Ers 20 2612 818" 21" 201" 265"
i 748 47 1200 1400 1570 1800 1630 2120 2490
Bridging (P | (TR | (TR | (X | (1) X {3H (3H (BH (BH

S

THE 2ND FDITION
C)-Series Composite Steel Joists

Ween and Bridging Tables

The CJ-Series Weight
Tables are on two
facing pages.
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Select a CJ-Series Joist (page 75)

MORMAL WEIGHT CONMCRETE

DESIGN GUIDE LRFD WEIGHT TAELE FOR COMPOSITE STEEL JOISTS, CJ-SERIES

Based on o 50 kei Maximum Yisld Stren
|eEARING HEIGHT | 2920 | &
Conorste Slab Panamestens
Normal Weight Conorete (145 pof) fo = 4.0 ksi
1.5 1.5 1.5 2 2 2 2 2 3 3 3 3 3
LE 25 L5 25 26 2.5 2.5 2.5 25 25 25 25 2.5 ®
5 EE & 7 7E [ g 10 11 12 12 14 15 u
Total Safe Factored Uniformly Distributed Joist Load in Pounds Per Linear Foot 8
100 | 1600 | 100 | :uM#l 2400 | 2700 | 3000 | 3s00 | @00 | 200 | 4200 | 4500 u ﬁ
CE 1 ma 1 - T am a an 1 -a 1 T 1 e 1 BT 1 - 1 CLl 1 — >
~
l:
] 22 24 Z7 a0 a2 ar FI) 45 B0 ] BT 5 P
1083 1201 1320 1483 1881 1736 2005 2400 2545 2850 22T 3136 3520 5
a4-5m" 1550 34-31° 32-am" 3834 A6 -3 54314 483 SE-AY BB B4 T4 2
3150 3480 3840 4310 4220 T 80T aan0 7400 220 8520 2120 10240 o)
IZ1H IZ1H IZ1H [T BTV T IZ1H IZ1H I21H IZ1H X X X z >
Wt(plf) 30
W360(plf) 1691
40 in. Depth N-ds 38-3/4”
leff(in4) 4920
Bridging (2)H

Specify:40 CJ 2130/1280/180
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