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LUMBER I-JOISTS



This guide covers five series of joists: I45, I65, I90, I90H, and I90HS. These joists are primarily intended for commercial

applications such as retail stores, office buildings, schools, restaurants, multi-family, hotels, warehouses, and nursing homes. I

joists are normally produced without camber. However, camber is available at 2,250' radius as a special order for I45,

I65, I90, 90H, series joists. Camber is not recommended for floors, or for multiple-span or cantilever applications.

I JOIST DESCRIPTIONS

I45
Top and bottomflangesof  
1½"x 1¾" LVL  with 3⁄8"

OSB web.

I65
Top and bottomflangesof  
1½"(minimum)x 2½"  LVL 

with
7⁄16"OSB web.

I90
Top and bottomflangesof  

1½" (minimum)x 3½"  
LVL with

7⁄16"OSBweb.

I90H
Top and bottomflangesof  
1¾"x 3½" LVL  with 7⁄16"

OSB web.

I90HS
Top and bottomflangesof  
2½"x 3½" LVL  with ½"

OSB web.

1½"

3⁄8"

9½",
117⁄8",
14"–16"

7⁄16"

2½"

1½" (minimum)

117⁄8",
14"–30"

1¾" 3½"

7⁄16"

1½" (minimum)

117⁄8",
14"–30"

7⁄16"

1¾"

117⁄8",
14"–30"

3½" 3½"

½"

2½"

117⁄8",
14"–32"

• I65availableintapered profile.

• I90HSprovidesincreasedbendingstrengthandstiffness forheavyloadsand8' on-centerroofsytems.

• roofsytemsJoistdepthsfrom14" to32"areavailablein2" increments.
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DESIGN PROPERTIES

(1) Do not increase joist resistive moment properties by a repetitive-member-use factor.

(2) For possible increases in shear capacity see shear design information at right.

(3) For deflection calculation only. Assumes 24" joist spacing with a 24" span-rated panel.

(4) Interpolation between bearing lengths is permitted for allowable design reactions.

(5) Reaction capacity has been determined based on products. Allowable bearing on  

supporting members shall be checked.

(6) 2½" bearing length is required at end reactions.

(7) Refer to page 16 for web stiffener details.

(8) 5¼" bearing length is required at intermediate reactions.

(9) 7" bearing length is required at intermediate reactions.

• The stated allowable design properties are for loads of normal duration. Adjustments to the  

allowable design values shall be in accordance with the applicable code.

Joist 
Dep
th

Joist 
Weig

ht  
(lb/ft)

Reference Design Values

Momen
t(1)  Mr

(ft-lb)

Shea
r(2)  Vr

(lb)

EI
(106 in2-

lb)

EI(3)

I Joist  with
Nailed  
Floor

Sheathing  
(106 in2-lb)

EI(3)

I Joist with  
Glue-Nailed

Floor  
Sheathing

(106 in2-lb)

End Reaction (lb)(4)(5) Intermediate Reaction

(lb)(4)(5)

1¾" Bearing 3½" Bearing 3½" Bearing 5¼" Bearing

Web

Stiffeners(7)

Web

Stiffeners(7)

Web

Stiffeners(7)

Web

Stiffeners(7)

No Yes No Yes No Yes No Yes

I45 Joist

9½" 2.2 3,620 1,590 185 221 250 1,015 NA 1,560 NA 2,025 NA 2,575 NA

117⁄8" 2.5 4,685 1,785 319 375 420 1,015 1,225 1,560 1,785 2,025 2,385 2,575 2,930

14" 2.8 5,570 1,960 474 553 615 1,015 1,225 1,560 1,915 2,025 2,385 2,575 2,930

16" 3.0 6,390 2,120 653 756 839 1,015 1,225 1,560 1,915 2,025 2,385 2,575 2,930

I65 Joist

117⁄8" 3.6 6,750 2,255 450 512 561 1,375 1,745 1,885 2,255 2,745 3,120 3,365 3,735

14" 3.9 8,030 2,540 666 752 821 1,375 1,750 1,885 2,505 2,745 3,365 3,365 3,985

16" 4.2 9,210 2,810 913 1,025 1,116 1,375 1,750 1,885 2,625 2,745 3,490 3,365 4,105

18" 4.4 10,380 3,080 1,205 1,348 1,462 1,375 1,750 1,885 2,750 2,745 3,615 3,365 4,230

20" 4.7 11,540 3,345 1,545 1,722 1,864 NA 1,750 NA 2,875 NA 3,740 NA 4,355

22" 5.0 12,690 3,615 1,934 2,149 2,322 NA 1,750 NA 3,000 NA 3,860 NA 4,480

24" 5.3 13,830 3,200 2,374 2,632 2,838 NA 1,750 NA 3,125 NA 3,875 NA 4,605

26" 5.5 14,960 3,200 2,868 3,172 3,416 NA 1,750 NA 3,200 NA 4,725(8) NA 5,345(9)

28" 5.8 16,085 3,200 3,417 3,772 4,056 NA 1,750 NA 3,200 NA 4,850(8) NA 5,470(9)

30" 6.1 17,205 3,200 4,025 4,434 4,762 NA 1,750 NA 3,200 NA 4,975(8) NA 5,590(9)

I90 Joist

117⁄8" 4.6 9,605 2,255 621 687 741 1,400 1,715 1,885 2,200 3,350 3,665 3,965 4,285

14" 4.9 11,430 2,540 913 1,005 1,079 1,400 1,875 1,885 2,355 3,350 3,825 3,965 4,440

16" 5.2 13,115 2,810 1,246 1,366 1,462 1,400 2,030 1,885 2,515 3,350 3,980 3,965 4,600

18" 5.4 14,785 3,080 1,635 1,786 1,908 1,400 2,030 1,885 2,515 3,350 3,980 3,965 4,600

20" 5.7 16,435 3,345 2,085 2,272 2,422 NA 2,190 NA 2,675 NA 4,140 NA 4,755

22" 6.0 18,075 3,615 2,597 2,824 3,006 NA 2,345 NA 2,830 NA 5,090 NA 5,705

24" 6.3 19,700 3,400 3,172 3,442 3,659 NA 2,345 NA 2,830 NA 5,405 NA 6,020

26" 6.5 21,315 3,400 3,814 4,132 4,387 NA 2,450 NA 2,990 NA 6,180(8) NA 6,795(9)

28" 6.8 22,915 3,400 4,525 4,895 5,191 NA 2,450 NA 3,145 NA 6,335(8) NA 6,800(9)

30" 7.1 24,510 3,400 5,306 5,732 6,073 NA 2,450 NA 3,145 NA 6,655(8) NA 6,800(9)

I90H Joist

117⁄8" 4.6 10,960 2,300 687 755 810 1,400 1,715 1,885 2,200 3,495 3,810 4,100 4,420

14" 4.9 13,090 2,600 1,015 1,109 1,185 1,400 1,875 1,885 2,355 3,495 3,970 4,100 4,575

16" 5.2 15,065 2,880 1,389 1,512 1,610 1,400 2,030 1,885 2,515 3,495 4,130 4,100 4,735

18" 5.4 17,010 3,160 1,827 1,982 2,106 1,400 2,030 1,885 2,515 3,495 4,130 4,100 4,735

20" 5.7 18,945 3,445 2,331 2,522 2,676 NA 2,190 NA 2,675 NA 4,285 NA 4,890

22" 6.0 20,855 3,725 2,904 3,136 3,321 NA 2,345 NA 2,830 NA 5,235 NA 5,840

24" 6.3 22,755 3,800 3,549 3,825 4,046 NA 2,345 NA 2,830 NA 5,425 NA 6,155

26" 6.5 24,645 3,800 4,266 4,590 4,850 NA 2,450 NA 2,990 NA 6,315(8) NA 6,920(9)

28" 6.8 26,520 3,800 5,059 5,436 5,737 NA 2,450 NA 3,145 NA 6,470(8) NA 7,080(9)

30" 7.1 28,380 3,800 5,930 6,363 6,710 NA 2,450 NA 3,145 NA 6,790(8) NA 7,395(9)

I90HS Joist

117⁄8" 6.0 16,050 2,320 900 974 1,034 1,835(6) 2,320(6) 2,150 2,320 3,995 4,650 4,690 5,345

14" 6.3 19,425 2,565 1,355 1,457 1,538 1,836(6) 2,565(6) 2,150 2,565 3,995 4,980 4,690 5,670

16" 6.6 22,550 2,790 1,876 2,008 2,113 1,837(6) 2,790(6) 2,150 2,790 3,995 4,980 4,690 5,670

18" 7.0 25,640 3,020 2,488 2,654 2,787 1,838(6) 3,020
(6)

2,150 3,020 3,995 5,310 4,690 6,000

20" 7.3 28,695 3,250 3,195 3,399 3,562 NA 3,250(6) NA 3,250 NA 5,425 NA 6,330

22" 7.6 31,725 3,480 3,998 4,244 4,442 NA 3,475(6) NA 3,480 NA 5,425 NA 6,330

24" 7.9 34,730 3,710 4,901 5,194 5,428 NA 3,496(6) NA 3,710 NA 5,425 NA 6,655

26" 8.2 37,715 3,940 5,905 6,249 6,523 NA 3,497(6) NA 3,940 NA 6,985(8) NA 7,675(9)

28" 8.5 40,680 4,165 7,014 7,412 7,730 NA 3,498(6) NA 4,165 NA 6,985(8) NA 7,675(9)

30" 8.8 43,630 4,375 8,230 8,687 9,052 NA 3,499(6) NA 4,375 NA 7,310(8) NA 8,005(9)

32" 9.1 46,560 4,375 9,555 10,075 10,490 NA 3,500
(6)

NA 4,375 NA 7,640(8) NA 8,335(9)

I Joist Shear Design

When joists are used as simple span members, the design shear is equal to  

the shear at the face of the support.

When joists up to 24" in depth are used as multiple-span members, the  

design shear is the calculated shear at the interior support reduced by the  

following:

Where: R   = percent reduction  

W  = uniform load, plf

V12  = reference design shear for an  

117⁄8" deep joist, lb

W

V12 

100

R= ≤18%
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LOAD TABLES

Instructions for Load Tables on pages 7–9

Tosizefloorjoists:

• Calculatetotal loadandliveloadinpoundsperlinearfoot(plf).

• Check bothtotal load(100%TL) andliveload(100%LL).Liveload(100%LL) 
values may be increased with a glue-nailed floor system; 

Tosizeroofjoists:

• Calculatetotal loadinpoundsperlinearfoot(plf).

• Check theappropriate snowloadarea(115%TL)valueornon-snowloadarea 
(125%TL)valuetodeterminethemaximumallowable total load.

General Notes for Load Tables on pages 7–9

• Valuesshownaremaximumallowable loadcapacitiesbasedonthefollowing assumptions:

– Simplespan;horizontal cleardistancebetweensupports.

–Uniformlyloadedconditionswith2½"bearing length.Webstiffenersareassumedforjoistdepthsgreaterthan9½".Positivedrainageinroofapplications
(¼"perfootslopeminimum).

– Compositeaction is notconsidered fordeflection.

– FloorTotalLoaddeflection limit is L/240.

– FloorLiveLoaddeflection limit is basedoncommercial deflectioncriteria shownonpage20.

–RoofTotalLoaddeflection limit is L/180.

• Camber(2,250' radius) is available forsimple-span applications only(notavailable for I90HS). Forspanor loadingconditionsnotcoveredbythesetables (such

asmultiplespansorconcentratedloads)

Span

117⁄8" 14" 16"

100%TL 115%TL 100%TL 115%TL 100%TL 115%TL

100%LL 125%TL 100%LL 125%TL 100%LL 125%TL

12'
320 368 354 407 388 446

252 401 350 442 * 485

316 303 332

14'

16'

100%TL(TotalLoad)

Usethisandthe100%LLtoselect 
floormember.This is themaximum  
allowabletotal loadinpoundsper  

linearfoot of joist.Valuesarelimitedby  
deflectionequaltoL/240attotal load.

115%TL(TotalLoad)

Use this to select roof member in snow 
loadareas.Thisis themaximumallowable  
total loadinpoundsperlinear foot of  
joist.Valuesarelimitedbydeflection  
equaltoL/180attotal load.

125%TL(T

Usethisto
areas.This

otalLoad)

select roof member in non-snow load 
is themaximum allowabletotal loadin

poundsperlinear foot of joist.Valuesarelimitedby
deflectionequaltoL/180attotal load.

100%LL(LiveLoad)

Usethisandthe100%TLtoselect floormember.This
numberis themaximumallowable liveloadcapacity

inpoundsperlinearfootof joist.Valueisbasedonthe
CommercialFloorDeflectionLimitshownonpage20.
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LOAD TABLES

Depth

Span
9½" 117⁄8" 14" 16"

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

LL

125%

TL

100%

LL

125%

TL

100%

LL

125%

TL

100%

LL

125%

TL

10'
245 282 288 331 299 344 299 344

160 307 257 360 * 373 * 373

12'
195 224 240 276 249 287 249 287

98 244 162 301 230 312 * 312

14'
129 165 186 214 214 246 214 246

64 173 107 233 154 268 205 268

16'
89 119 143 164 170 196 188 216

44 119 74 179 106 213 143 235

18'
64 85 107 130 135 155 154 178

28 85 47 141 69 168 92 193

20'
63 80 105 109 126 125 144

63 30 106 46 136 63 157

22'
48 81 89 104 104 119

48 81 35 113 48 130

I45 Joist Allowable Uniform Load (PLF)

I65 Joist Allowable Uniform Load (PLF)

Span

Depth

117⁄8" 14" 16" 18" 20" 22" 24" 26" 28" 30"

100%TL 

115%TL

100%LL 

125%TL

100%TL 

115%TL

100%LL 

125%TL

100%TL 

115%TL

100%LL 

125%TL

100%TL 

115%TL

100%LL 

125%TL

100%TL 

115%TL

100%LL 

125%TL

100%TL 

115%TL

100%LL 

125%TL

100%TL 

115%TL

100%LL 

125%TL

100%TL 

115%TL

100%LL 

125%TL

100%TL 

115%TL

100%LL 

125%TL

100%TL 

115%TL

100%LL 

125%TL

10'
386
347

444
482

407
*

469
509

418
*

480
522

428
*

492
535

439
*

504
548

449
*

517
562

460
*

529
575

466
*

536
583

466
*

536
583

466
*

536
583

12'
322
220

371
403

340
310

391
426

349
*

401
436

358
*

411
447

366
*

421
458

375
*

432
469

384
*

442
480

389
*

448
487

389
*

448
487

389
*

448
487

14'
269
147

309
336

292
210

336
365

300
277

345
375

307
*

353
384

315
*

362
393

322
*

371
403

330
*

379
412

334
*

385
418

334
*

385
418

334
*

385
418

16'
206
102

237
258

245
146

282
307

262
194

302
328

269
249

309
336

276
*

317
345

282
*

325
353

289
*

332
361

293
*

337
366

293
*

337
366

293
*

337
366

18'
149
65

188
199

194
94

223
243

223
126

256
279

239
163

275
299

245
204

282
307

251
248

289
314

257
*

296
321

261
*

300
326

261
*

300
326

261
*

300
326

20'
111
44

148
148

157
64

181
197

181
86

208
226

204
112

234
255

221
140

254
276

226
172

260
283

231
206

266
289

235
*

270
293

235
*

270
293

235
*

270
293

22'
85
34

113
113

123
49

150
163

149
66

172
187

168
86

194
211

187
108

216
234

206
133

237
257

211
161

242
263

213
190

246
267

213
*

246
267

213
*

246
267

24'
88
88

96
38

126
129

126
52

145
157

142
68

163
177

158
85

181
197

173
105

199
217

189
127

217
236

196
151

225
245

196
177

225
245

196
*

225
245

26'
70
70

77
30

102
102

104
41

123
134

121
54

139
151

134
68

155
168

148
84

170
185

161
102

185
201

174
122

201
218

181
143

208
226

181
166

208
226

28'
56
56

83
83

84
33

106
112

104
44

120
130

116
55

133
145

127
69

147
159

139
83

160
174

150
100

173
188

162
117

186
202

168
136

193
210

30'
46
46

68
68

92
92

90
36

104
114

101
46

116
126

111
57

128
139

121
69

139
151

131
82

151
164

141
97

162
176

151
113

173
189

32'
38
38

56
56

77
77

75
30

92
100

89
38

102
111

98
47

112
122

106
57

122
133

115
69

133
144

124
81

143
155

133
95

152
166

34'
32
32

47
47

64
64

81
84

79
32

90
98

86
40

100
108

94
48

108
118

102
58

117
128

110
68

126
137

117
80

135
147

36'
40
40

54
54

71
71

81
88

77
34

89
97

84
41

97
105

91
49

105
114

98
58

113
122

105
68

121
131

38'
34
34

46
46

61
61

72
78

69
29

80
87

75
35

87
94

82
42

94
102

88
50

101
110

94
58

108
118

40'
29
29

40
40

52
52

65
67

72
78

68
30

78
85

74
36

85
92

79
43

91
99

85
50

98
106

Table Footnotes

* Indicatestotal load (TL)valuecontrols.

• Rednumbersreferto 115%total load (TL).

SeeLoadTableInstructionsand  

GeneralNotesonpage6.
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LOAD TABLES

I90 Joist Allowable Uniform Load (PLF)
Table Footnotes

* Indicatestotal load (TL)valuecontrols.

• Rednumbersreferto 115%total load (TL).

Span

Depth

117⁄8" 14" 16" 18" 20" 22" 24" 26" 28" 30"
100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL
100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

14'
271 312 293 337 315 363 315 363 338 389 360 414 360 414 378 435 387 446 387 446
192 339 268 367 * 394 * 394 * 423 * 450 * 450 * 473 * 484 * 484

16'
237 273 257 296 276 318 276 318 296 341 315 363 315 363 331 381 339 390 339 390
134 297 189 321 249 346 * 346 * 370 * 394 * 394 * 414 * 424 * 424

18'
198 243 229 263 246 283 246 283 263 303 281 323 281 323 295 339 302 347 302 347
87 264 124 286 164 307 209 307 258 329 * 351 * 351 * 369 * 378 * 378

20'
148 198 206 237 221 255 221 255 237 273 253 291 253 291 265 305 272 313 272 313
59 198 85 257 113 277 144 277 179 297 217 316 * 316 * 332 * 340 * 340

22'
114 152 164 214 201 232 201 232 216 248 230 264 230 264 241 278 247 285 247 285
45 152 65 219 87 252 112 252 140 270 170 287 203 287 239 302 * 309 * 309

24'
89 119 129 172 172 206 185 212 198 228 211 242 211 242 221 255 227 261 227 261
35 119 51 172 69 224 89 231 111 248 135 264 162 264 191 277 222 284 * 284

26'
71 95 103 137 138 176 171 196 183 210 195 224 195 224 204 235 210 241 210 241
28 95 41 137 55 184 71 213 89 229 109 243 131 243 155 256 181 262 208 262

28'
77 83 111 112 150 145 171 165 190 181 208 181 208 190 218 195 224 195 224
77 33 111 45 150 58 186 73 207 89 226 108 226 127 237 149 243 172 243

30'
63 91 92 123 120 149 144 166 158 182 169 194 177 204 182 209 182 209
63 91 37 123 48 160 60 180 74 198 89 211 106 222 124 227 143 227

32'
52 76 77 103 100 131 126 146 139 160 152 175 164 189 170 196 170 196
52 76 30 103 40 133 50 158 62 174 75 190 89 206 104 213 120 213

34'
44 64 86 84 112 106 129 123 142 135 155 146 167 157 180 160 184
44 64 86 33 112 42 140 52 154 63 168 75 182 88 196 102 201

36'
37 54 73 71 95 90 115 110 127 120 138 130 149 140 161 149 172
37 54 73 28 95 36 120 44 138 54 150 64 162 75 175 87 187

38'
31 46 63 82 77 103 95 114 108 124 117 134 125 144 134 154
31 46 63 82 31 103 38 124 46 135 55 146 65 157 75 168

40'
40 54 70 89 82 103 97 112 105 121 113 130 121 139
40 54 70 89 33 110 40 122 47 132 56 142 65 151

42'
34 47 61 77 72 93 87 101 95 110 103 118 110 126
34 47 61 77 28 96 34 110 41 119 49 128 57 137

SeeLoadTableInstructionsand  

GeneralNotesonpage6.

Span

Depth

117⁄8" 14" 16" 18" 20" 22" 24" 26" 28" 30"
100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL

100%

TL

115%

TL
100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

100%
LL

125%
TL

14'
271 312 293 337 315 363 315 363 338 389 360 414 360 414 378 435 387 446 387 446
208 339 290 367 * 394 * 394 * 423 * 450 * 450 * 473 * 484 * 484

16'
237 273 257 296 276 318 276 318 296 341 315 363 315 363 331 381 339 390 339 390
146 297 206 321 270 346 * 346 * 370 * 394 * 394 * 414 * 424 * 424

18'
211 243 229 263 246 283 246 283 263 303 281 323 281 323 295 339 302 347 302 347
95 264 135 286 179 307 227 307 * 329 * 351 * 351 * 369 * 378 * 378

20'
162 217 206 237 221 255 221 255 237 273 253 291 253 291 265 305 272 313 272 313
65 217 93 257 123 277 158 277 196 297 237 316 * 316 * 332 * 340 * 340

22'
125 167 180 215 201 232 201 232 216 248 230 264 230 264 241 278 247 285 247 285
50 167 72 234 96 252 123 252 153 270 186 287 222 287 * 302 * 309 * 309

24'
98 131 142 189 185 212 185 212 198 228 211 242 211 242 221 255 227 261 227 261
39 131 56 189 76 231 97 231 122 248 149 264 178 264 209 277 * 284 * 284

26'
78 104 113 151 152 196 171 196 183 210 195 224 195 224 204 235 210 241 210 241
31 104 45 151 61 203 78 213 98 229 120 243 144 243 170 256 198 262 * 262

28'
84 92 123 124 165 158 182 170 195 181 208 181 208 190 218 195 224 195 224
84 36 123 49 165 64 198 80 212 98 226 118 226 140 237 163 243 188 243

30'
69 76 101 102 136 132 170 158 182 169 194 169 194 177 204 182 209 182 209
69 30 101 41 136 53 177 66 198 82 211 98 211 116 222 136 227 157 227

32'
57 84 85 114 111 148 139 168 158 182 158 182 166 191 170 196 170 196
57 84 34 114 44 148 55 183 68 198 82 198 98 208 114 213 132 213

34'
48 70 71 95 93 124 118 149 142 164 149 171 156 180 160 184 160 184
48 70 28 95 37 124 47 157 58 178 70 186 83 196 97 201 112 201

36'
41 60 81 79 106 100 133 123 146 139 160 148 170 151 174 151 174
41 60 81 31 106 40 133 49 159 59 173 71 185 83 189 96 189

38'
35 51 69 90 86 114 106 131 124 143 135 155 143 165 143 165
35 51 69 90 34 114 42 141 51 156 61 169 71 179 83 179

40'
30 44 60 78 74 99 92 118 111 129 122 140 131 151 136 157
30 44 60 78 29 99 36 122 44 141 53 152 62 164 72 171

42'
38 52 68 86 80 106 97 117 110 127 119 137 127 146
38 52 68 86 32 106 38 127 46 138 54 149 63 159

I90H Joist Allowable Uniform Load (PLF)
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LOAD TABLES

Span

Depth

117⁄8" 14" 16" 18" 20" 22" 24" 26" 28" 30" 32"
100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL

100%TL 

115%TL
100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

100%LL 
125%TL

14'
327 376 362 416 393 452 426 490 458 527 490 564 494 568 494 568 494 568 494 568 494 568
263 409 * 452 * 492 * 532 * 573 * 613 * 617 * 617 * 617 * 617 * 617

16'
287 330 317 364 345 396 373 429 402 462 429 494 432 497 432 497 432 497 432 497 432 497
186 358 265 396 * 431 * 467 * 502 * 537 * 541 * 541 * 541 * 541 * 541

18'
255 293 282 324 307 353 332 382 357 411 382 439 385 443 385 443 385 443 385 443 385 443
121 319 175 352 232 383 295 415 * 447 * 478 * 481 * 481 * 481 * 481 * 481

20'
209 264 254 292 276 318 299 344 322 370 344 396 347 399 347 399 347 399 347 399 347 399
83 278 121 317 161 345 207 374 256 402 310 430 * 433 * 433 * 433 * 433 * 433

22'
161 215 231 266 251 289 272 313 293 337 313 360 315 363 315 363 315 363 315 363 315 363
64 215 94 289 126 314 162 340 202 366 245 391 292 394 * 394 * 394 * 394 * 394

24'
127 169 185 244 230 265 249 287 268 309 287 330 289 333 289 333 289 333 289 333 289 333
50 169 74 247 100 288 129 312 161 336 197 359 235 362 276 362 * 362 * 362 * 362

26'
101 135 149 199 201 245 230 265 248 285 265 305 267 307 267 307 267 307 267 307 267 307
40 135 59 199 80 266 104 288 131 310 160 332 192 334 226 334 262 334 * 334 * 334

28'
82 109 121 162 164 219 214 246 230 265 246 283 248 285 248 285 248 285 248 285 248 285
32 109 48 162 65 219 85 268 107 288 132 308 158 310 187 310 217 310 * 310 * 310

30'
90 100 133 136 181 177 230 215 247 230 264 232 266 232 266 232 266 232 266 232 266
90 40 133 54 181 70 236 89 269 109 287 132 290 156 290 182 290 210 290 * 290

32'
75 83 111 113 151 148 197 187 232 216 248 217 250 217 250 217 250 217 250 217 250
75 33 111 45 151 59 197 75 250 92 270 111 272 131 272 154 272 177 272 203 272

34'
63 70 93 95 127 125 167 158 211 195 233 204 235 204 235 204 235 204 235 204 235
63 28 93 38 127 50 167 63 211 78 254 94 256 112 256 131 256 151 256 173 256

36'
53 79 81 108 106 142 135 180 167 220 193 222 193 222 193 222 193 222 193 222
53 79 32 108 42 142 54 180 66 222 80 241 96 241 112 241 130 241 149 241

38'
45 68 93 91 122 116 155 143 191 174 210 183 210 183 210 183 210 183 210
45 68 93 36 122 46 155 57 191 69 229 82 229 97 229 112 229 129 229

40'
39 58 80 79 105 100 134 124 166 151 198 174 200 174 200 174 200 174 200
39 58 80 31 105 40 134 49 166 60 201 71 217 84 217 98 217 112 217

42'
34 51 70 91 87 116 108 144 131 175 157 190 166 190 166 190 166 190
34 51 70 91 35 116 43 144 52 175 62 207 73 207 85 207 98 207

44'
29 44 61 80 76 102 95 126 115 154 138 177 158 182 158 182 158 182
29 44 61 80 30 102 38 126 46 154 55 184 64 198 75 198 86 198

46'
39 53 70 90 83 111 101 135 121 162 143 174 151 174 151 174
39 53 70 90 33 111 40 135 48 162 57 189 66 189 76 189

48'
34 47 62 79 74 99 90 120 108 144 127 161 145 167 145 167
34 47 62 79 29 99 36 120 43 144 50 169 59 181 68 181

50'
30 42 55 70 88 80 107 96 128 113 148 132 159 139 160
30 42 55 70 88 32 107 38 128 45 151 52 173 60 174

SeeLoadTableInstructionsand  

GeneralNotesonpage6.

I90HS Joist Allowable Uniform Load (PLF)

8' ON-CENTER ROOF SPAN TABLE

I90HS Joist, 8' On-Center Roof Span
I90HS
Joist
Depth

12 PSF
Dead Load

14 PSF
Dead Load

16 PSF
Dead Load

16" 27'- 0'' 26'- 0'' 24'- 6''

18" 29'- 10'' 28'- 6'' 26'- 8''

20" 32'- 4'' 30'- 1'' 28'- 1''

22" 35'- 4'' 33- 7'' 31'- 4''

24" 38'- 0'' 35'- 8'' 33'- 3''

26" 40'- 2'' 37'- 9'' 35'- 1''

28" 42'- 0'' 39'- 9'' 36'- 11''

30" 43'- 8'' 41'- 9'' 38'- 8''

32" 45'- 4'' 41'- 9'' 38'- 8''

Table is based on:

• Uniformlyloaded,simple-span joists

• I90HS joists spacedat8' on-center

• Spanslimitedbytotal loaddeflectionofL/180

• Spansreflect125%durationofloadadjustment

• Roof liveloadof20psfwith liveloadreductionsapplied 
per2021IBCSection1607.14.2

• Roofslopesof¼"perfoot

• DF/SP(orequivalent) support forhanger.

Webstiffener

SimpsonStrong-Tie®

HWP orHWPHhanger

General Notes

• Spanis definedashorizontal cleardistancebetween insidefaceofbeam/wall
supports.

• Reactionbasedonhangerbearing lengthandwebstiffeners.Seeweb 
stiffener informationonpage16.

• BolditalicnumbersindicateHWPHhangerrequired.

• Fillallnailholesinhanger.Use0.148"x1½" nails intojoistsand0.162"x3½"
nails intoheader.

Table Footnotes

* Indicatestotal load (TL)valuecontrols.

• Rednumbersreferto 115%total load (TL).
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FLOOR DETAILS

Typical Floor System

General Notes

• Detailsshownonpages10–14areconceptual.Attachmentsandconnections 
shall be made to the supporting structure in accordance with the specific 
designrequirements.

• Rim board or I blocking panels (or an equivalent alternative) must always be
used topreventrolloverandtoprovide structuralattachment of thedeck
sheathingtothesupportingstructureinaccordancewiththespecific design
requirements.

Hangeron
Beam  Referto

detail 4 onpage 
11

Each side of the bottom flange of the I joist can 
support a 250 lb maximum load at 5' on-center 
(providedtheloadis included innormaldesign  
loads). See detail 9 on page 12 for loads exceeding 
this limit.

Backerblocks

RimBoard

Field-installed backer  
blocksat headerlocation

BlockingPanel  
Refertopage 15

Cantilever
Refertopage 12

Sheathingprovides  
sway bracing

Outriggers
Refertopage 13

I joist  overhang
must be  

protected from  
the weather

HeaderandI Joist
Refertodetail 8onpage 12

WARNING

Safety bracing is required to  
ensure adequate stability  
during construction



FLOOR DETAILS

6 Hanger on Masonry Wall

Webstiffenereachside  
of joist(if required)

Blockingas required

Fasteners tobond  
beamas required

Masonryor  
concretewall

If seismic tension  
ties arerequired,  

see page 17

Masonryhanger

Traditional masonry hangers will not support construction loads without 
a minimum amount of curedmasonry construction abovehanger level. 
Refer to hanger manufacturer’s literature for information on the correct 
installation and use of masonry hangers.

11

1 Nailing I Joist to Bearing Plate

1½" rim board
Web stiffener. See page 16.

Attach with one nail each
side of I joist at bearing.
Nail size per flange
thickness:
• 1½" : 0.128" x 3"

Nails may need to be • 1¾" : 0.128" x 3¼"

driven at an angle to • 2½" : 0.135" x 3½"

minimize splitting of Maintain 1½" minimumend
bearing plate distance to minimizesplitting.

2 Hanger on Stud Wall

Web stiffener
each  side
of joist (if

required)

Joist hanger

Thepotential for top plate rotation may reducehanger capacities. 

3 Hanger on Ledger

Web
stiffener  

each side of
joist

(if required)

Joist hanger

Ledger

4 Hanger on Beam

Web
stiffener  

each side of
joist

(if required)

Joist hanger. Hanger
height must be a
minimum of 60% of the
joist depth.

Web stiffeners are required if the sides of the hanger do not
laterally

support at least 3⁄8" of the I joist top flange.

5 Hanger on Steel Beam

Nailer thickness must accommodate hanger nail
length and may affect capacity. Refer to
hanger manufacturer’s literature for
details.

Web
stiffener  

each side of
joist

(if required)

Joist hanger
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FLOOR DETAILS

8 Side-Loaded Double Joist
(Header Location)

I joistsareintended  for

dry-useapplications.

9 Support Detail
(For Loads Exceeding 250 lb)

Filler blockeachside

Face-mount hanger

Supportmember
Load

10 Top-Loaded Double Joist

Field-or shop-installed  
full-lengthfillerblocks.  
(Not requiredonjoists  
20" or less indepthif  
sheathingis nailedto  
both joistflanges.)

I joists

2xblockas  
required

Webstiffener
eachsideof joist (if  
required)

Each side of the bottom flange of the I joist can support a 250 lb
maximum load at 5' on-center (provided the load is included in normal
design loads). Usedetail 9 above for loads exceeding this limit.

CANTILEVERSAND OUTRIGGERS

11 I Joist Cantilever

I blocking  
panel

7 Side-Loaded Double Joist
(Ladder Framing)

DoubleI joists  sized
forsideload

1,050 plf  
maximumload  
(or2,100 lbat  
2' on-center  
minimum)

Continuousfiller  
blocks(nail to  
joistweb)

Hanger

2x ladder  
framing

Field-installed backerblock  
at reactionsover250 lb

Headerhanger

Field-installed backer  
blockat headerlocations

Header

DoubleI joists  sized
forheaderload



(1) LesserofDouglasFir-Larch#2 orSouthernPine#1.
(2) SizeFactor,CF,per2018NDS® SupplementTable4Ais applied.
(3) For12"depth;forotherdepths,multiply by(12/d)0.136
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CANTILEVERSAND OUTRIGGERS

12a Cantilevers (Field-Assembled Only) 12b Outriggers (Available as Plant-Assembled)

I blocking
panel

Tworows
0.128" x 3"
nailsminimum  
at 6" o.c.

Squashblock  
(tight fit)

2xoutrigger  
bearson  

squashblock

I joistsand  

cantilevers/outriggers  
areintendedfor

dry-useapplications.

Woodbacker:
2xtomatchcantilever  
depthandlength,min.

I
blocking
panel

2xcantileverbearson  
joist support. Nail to  
woodbackerwith two  
rows0.128" x 3" nails,  
minimum,at 6" o.c.

Cantilev
er/
Outrigger
Length

L

Solid Sawn Lumber
Two 2x4 Two 2x6 Two 2x8 Two 2x10 Two 2x12

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

24" 342 393 427 393 451 491 393 451 491 393 451 491 393 451 491

30" 219 251 273 384 441 480 384 441 480 384 441 480 384 441 480

36" 152 174 189 323 371 403 378 435 473 378 435 473 378 435 473

42" 111 128 139 237 272 295 374 430 467 374 430 467 374 430 467

48" 77 97 106 181 208 225 289 330 358 371 426 463 371 426 463

54" 54 77 83 143 163 177 227 260 281 337 384 414 368 424 460

60" 62 63 115 132 143 183 209 227 271 308 332 362 410 441

66" 47 95 109 118 151 172 186 222 252 271 296 335 359

72" 79 91 99 126 144 156 186 210 226 246 277 295

78" 68 77 84 107 122 132 157 178 190 207 232 246

84" 56 66 72 92 105 113 135 152 162 177 197 208

90" 57 62 80 91 97 116 131 139 153 169 178

96" 50 54 70 79 85 102 114 121 133 146 153
Cantilev
er/
Outrigger
Length

L

LVL
Two 1½" x 3½" Two 1½" x 5½" Two 1½" x 7¼" Two 1½" x 9¼" Two 1½" x 11¼"

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

Floor
Sno
w  
Ro
of

Non-
Snow  
Roof

24" 393 451 491 393 451 491 393 451 491 393 451 491 393 451 491

30" 292 441 467 384 441 480 384 441 480 384 441 480 384 441 480

36" 173 277 277 378 435 473 378 435 473 378 435 473 378 435 473

42" 110 177 177 374 430 467 374 430 467 374 430 467 374 430 467

48" 74 119 119 277 419 444 371 426 463 371 426 463 371 426 463

54" 53 84 84 198 317 317 368 424 460 368 424 460 368 424 460

60" 62 62 146 233 233 322 421 458 366 421 458 366 421 458

66" 46 46 110 177 177 246 355 381 365 419 456 365 419 456

72" 36 36 85 137 137 191 295 306 363 418 453 363 418 454

78" 67 108 108 152 243 243 306 360 375 362 417 453

84" 54 87 87 122 196 196 247 302 314 361 378 386

90" 71 71 100 160 160 203 256 265 305 318 324

96" 58 58 83 132 132 168 219 225 260 270 274

Double 2x Cantilever/Outrigger—Allowable Uniform Loads (PLF)

Double application shownin detail 12. Single application is similar.

SeeGeneral Notes below regarding allowable loads.

General Notes

• BoldItaliccells indicateasingle2xcanbeused;athalf thetable load.Forall
othercellssingle2xmembersarenotpermitted.

• Membershavebeenevaluatedfor300lbpoint load.

SolidSawn(1)

Fv =175psi  
Fb =900psi(2)

E=1.6x106 psi

Cantilever/OutriggerDeflection

• 2L/480atfloor liveload
(liveload=0.80xtotal load)

• 2L/240atroof total load

LVL

Fv =285psi

Fb =2140psi(3)  

E=1.6x106 psi

Table is based on:
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Webstiffenereach  
sideof joist(if

required)

Donotbevelcut joistbeyond
insidefaceofwall

ROOF DETAILS

13 Slope Detail 14 Slope Detail at High End

15 Beveled Plate Requirements 16 Ridge Detail

17 Cantilever with Mansard Framing 18 Bevel Cut or Fire Cut

Webstiffenereachside  
of joist(if required)

Webstiffenereachside  
of joist(if required)

Hangerwithslopedseat
permanufacturerrecommendations

I joist  
blocking

Beveledplate

Required 
Bearing
Length

Maximum Slope
Without  
Beveled Plate

1¾" ½" in 12"

3½" ¼" in 12"

5½" 1⁄8" in 12" Astrap and alternating blocking panels, or two rowsof blocking panels,
arerequiredfor lateralstability.

Webstiffenereachside  
of joist(if required)

I joistblocking

Beveledplate
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RIM BOARD

I blocking panels maybeusedfor:

• Vertical loadtransfer.

• Generalclosure.

• Helpingtopreventrolloverduringjoist installation.

• Sheartransfer(nailingmustbeestablishedbydesign). 

Maximum shear transfer capacity for each joist is: 

1,785plffor I45 joists;

2,255plffor I65andI90

joists;  2,300plffor I90Hjoists;  

2,320plffor I90HS joists.

Maybeincreased fordurationof load.

WhenIblockingpanelsareusedforvertical loadtransfer,valuesshownin the
following tablemaybeused:

Allowable Uniform Vertical Load Transfer (PLF)

Rimboard(upto24"indepth) may beusedfor:

• Sheartransfer(nailingmustbeestablishedbydesign).

• Vertical loadtransfer.

• Generalclosure.

• Helpingtopreventrolloverduringjoist installation.

MinimumI blockingpanel attachment:  Use
0.128" x 3" nails (0.135" x 3½"with I90HS joists)  at 

6" on-center.Whenusedforsheartransfer,nail
tobearingplatewithconnections equivalentto

decking nail schedule.

Nail perWebStiffenerAttachment
table onpage 16

I blockingpanel

Concentrated Vertical Loads

The allowable concentrated vertical loads on I blocking panels or rim
joistcanbedeterminedbyusingtheequationprovidedbelow. Loads 
exceedingthecalculatedvalueshouldbesupportedbysquashblocks.

P =Wallow allow
L +2t +2tc s f

12[ ]
Where:

Pallow = Allowableconcentratedvertical load,lb

Wallow = Allowableuniformvertical loadfortransfer,plf

Lc  

ts

= Bearing lengthofcolumnbase,in

= Thicknessofmaterial betweencolumnbaseandblockingpanel, 
suchassoleplateorsheathing, in

= Effectiveflangethickness:
7⁄8"for I45, I65andI90 joists;
11⁄8" for I90H joists;

tf

I BLOCKING PANELS

I Joist Series I Blocking Panel Depth

I45
9½" 117⁄8"–

14"
16" – –

2,100 2,100 2,100 – –

I65, I90,  
I90H and
I90HS

9½" 117⁄8"–
14"

16"–20" 22"–24" 26"–30"

– 3,050 2,450 1,850 1,200

• Loads arefor I blocking panelsorI joistsasrimboard.

• Loads shownmaynotbeincreased for durationofload.

Minimumspacingper  
Nailing Information  
onpage 16

1½" rimboard

Attach rimboardto  
bearingplate. Nailwith  
connectionsequivalent  
todecking nail schedule

ExampleCalculation

4x4postapplied to20" I65joistthrough23⁄32"sheathing.

Pallow =2,450 32
23 73.5+2( ⁄ )+2(⁄8)
12[ ]=1,365lb
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WEB STIFFENERS

The Importance of Web Stiffeners

Webstiffeners areavailable in pre-cut sizes andcan be installed at the plant
on one or both ends upon request. Web stiffeners are an important part of
almostall I joistinstallations becausetheywill:

• StiffentheI joistweb for increased reactioncapacity.

• Minimize thebearing lengthrequiredfortheIjoist.

• Helptransferreaction loadsintotheI joistweb.

• Providestabilizationinhangers.

Proper Installation Ensures System Performance

• Web stiffenersmustbeinstalledatbearingpointsas showninthedetails 
belowandatpointsofconcentratedloadsexceeding1,500lb.

• Webstiffenersarerequiredonjoists20"andgreater indepth.

• Webstiffenersareavailableandtypicallyhavethemaximum gap shown 
below. Verify that hanger nails adequately engage the web stiffener.

• Gapmustbeattopforallbearingconditions.Forconcentratedloads, thegap 
mustbeatthebottom(seedetailsbelow).

Joist 
Dep
th

I 45 I 45 I 65
I90 and I 
90H

I  90HS

16g Staple x 11/2"
with

7/16" crown

8d (0.113" x 21/2") Nails
(1)

16d (0.135" x 31/2") Nails (2)

End or  
Intermedi
ate

End or  
Intermedi
ate

End or  
Intermedi
ate

End Intermediate
End or  

Intermedi
ate

9½" 4 3 – – – –

117⁄8" 4 3 3 3 3 5

14" 7 3 5 4 4 7

16" 8 3 6 5 5 7

18" – – 7 5 5 9

20" – – 8 6 6 11

22" – – 9 7 12 11

24" – – 10 7 14 13

26" – – 11 8 15 15

28" – – 12 9 16 15

30" – – 13 9 18 17

32" – – – – – 19

Flan
ge  
Widt
h

Minimum 
WebStiffener
Size

WebStiffener Material

1¾" 5⁄8" x 2 5⁄16"
Sheathing (with face grain vertical) that meets the 

requirementsof PS1 or PS2

2½" 1" x 2 5⁄16"
Sheathing (with face grain vertical) that meets the 

requirementsof PS1 or PS2

3½" 2x4
Construction grade or better (LVL or LSL required for 

I90HS)

Concentrated Load (No Bearing Wall Below)

If concentrated loads fromabove exceed 
1,500 lb, install web stiffeners tight to  I

joist top flange. Seetables at left  for
nailing and material requirements.

Spacenails  
equally(2)

1" typical(1)

Snug fit

1⁄8"minimum  
2¾"maximum

Gap

1" typical(1)

(1)11/2"(typical)with2x4solidsawnlumberwebstiffeners.

(2)Nailsmaybedrivenfromonesideonly.

(1) 14 gauge staples may be a direct substitute for 8d nails if a minimum penetration of 1" into the flange is  maintained.

• If more than one row of nails is used, offset rows at least ½" and stagger. Use 0.148" x 3" nails, maximum,  and maintain 
3⁄8" minimum edge distance. Exception: Wind/Seismic Connections (see page 17).

• Nailing pattern to be per plans and specifications, and nail spacing should comply with criteria listed on  this page.

• For member stability, nail sheathing to the full length of the member (24" on-center, maximum).

• Lag screw allowed only in face of I joist flange. Prebored lead hole required. I45: up to ¼"  diameter. I65, I90, I90H, I90HS: 
up to 3⁄8" diameter. No lag screw allowed in edge  of flange.

Minimum Nail Spacing

Nail Type Nail Size

LVL Sawn
Lumber

Face

Edge

Face EdgeJoist 
Flan
ge

Rim
Board,  
Header,
Beam

8d(1)
Box 0.113" x 2½" 2" 4" 3" 4" 2"

Common 0.131" x 2½" 2" 6" 3" 6" 2"

10d
Box 0.128" x 3" 2" 6" 3" 6" 2"

Common 0.148" x 3" 3" 6" 4" 6" 2½"

12d
Box 0.128" x 3¼" 2" 6" 3" 6" 2"

Common 0.148" x 3¼" 3" 6" 4" 6" 2½"

16d

Box 0.135" x 3½" 3" 6" 4" 6" 2½"

Sinker 0.148" x 3¼" 3" 6" 4" 6" 2½"

Common 0.162" x 3½" 4" 8" 8" 8" 4"

Closest 
spacing

½"

Sheathing
I joist  
flange

Flatwise orientation

(typicalwith I joists and  
plywoodedge blocking)

Face

Edge

Edgewiseorientation  

(typicalwith rimboard,beams,  

and headers)

Face

Edge

Web Stiffener Attachment—Nail Quantities

(1) 0.113 x2¼"smooth ordeformed-shanknailsareacceptable.

(2)0.131 x3¼"smoothordeformed-shanknailsareacceptable.

Web Stiffener Size and Material

EndSupport  
orHanger

Intermediate  
Support
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WIND OR SEISMICCONNECTIONS

Strap Tension Tie Nailing and Capacities—Allowable Tension Loads*

21 Wall Tension Tie—HD Connections

I joist

3"

2x6eachside(see  
calculations below)

Tworows0.135" x3½"nails at3"o.c.

Webstiffener
(if required)

L

d1

d P

Wind orseismic tie

Ledger

Wind orseismic tie

Masonryor  
concretewall

20 Wind or Seismic Tie at  
Butting Joists

Tension straps must have a minimumnail  
spacing of 3"on-center per row, with a  

minimumof 3⁄8"between rowsand maximum  
nail diameter of 0.148" (10d common).

19 Wall Tension Tie With Straps
For 2½"or wider I joists.

Seestrap manufacturer’s literature 
for allowable loads.

I Series Vn (lb)

I45 107

I65, I90,  I 90H
124

I90 HS 142

Nail Shear Capacity

Filler both sides,  
holdownone or  
both sides

CD = Loaddurationfactor

d1 = Distance fromtopofjoisttoaxial load,  
inches

L1,L2 = Lengthof fillerblock, inches

K = ASDconversionfactorforaxial load:0.6for  
LRFDwind,0.7forLRFDseismic,1.0forASD

n = Numberofnails

P = Axial load(LRFDorASD),lb

Vr = Resistiveshearof joist(seepage5),lb

VDL = Shearduetogravitydeadload(ASD),lb

VLL

Vn

= Shearduetogravityliveload(ASD),lb

= Nail shearcapacity (seetablebelow),lb

Tocalculatethelengthofthefillerblock  
(totransfersheartojoistflange):

1.Find
0.75(KP)d1

CDVr - [VDL +(0.75VLL)]]L1 =[
2.Find

L2 = 3⁄2 (n)+3,wheren= KP
VnCD

3.CompareL1andL2.Usemaximumofthetwo
valuesforthelengthofthethefillerblock.

Design 
Categ
ory

Maxim
um  

Ledger 
Size

Mod
el  
No.

Strap 
Leng
th

Embed.
Length, le

Uncracked
Concrete

Cracked Concrete GFCMU Wall

Max.
Allowable  
Strap
Tension (lb)

Concrete CMU
Na
il  
Qt
y.

Na
il  

Siz
e

Tensi
on  
(lb)

Na
il  
Qt
y.

Na
il  

Siz
e

Tensi
on  
(lb)

Na
il  
Qt
y.

Na
il  

Siz
e

Tensi
on  
(lb)

Win
d  

and
SDC A–B

4x

PAI18 18" 4" 6" 10 0.148 x
1½"

2,025 10 0.148 x
1½"

2,025 9 0.148 x
1½"

1,055 N/A

PAI23 23" 4" 6" 15 0.148 x
1½"

3,035 12 0.148 x
1½"

2,260 14 0.148 x
1½"

1,805 N/A

PAI28 29" 4" 6" 16 0.148 x
1½"

3,230 12 0.148 x
1½"

2,260 16 0.148 x
1½"

2,705 N/A

PAI35 35" 4" 6" 16 0.148 x
1½"

3,230 12 0.148 x
1½"

2,260 18 0.148 x
1½"

2,815 N/A

MPAI32 33½" 5½" 5½" 16 0.148 x
1½"

2,885 16 0.148 x
1½"

2,885 16 0.148 x
1½"

2,355 N/A

MPAI44 45½" 5½" 5½" 16 0.148 x
1½"

2,885 16 0.148 x
1½"

2,885 24 0.148 x
1½"

2,865 N/A

SDC

C–F

4x

PAI18 18" 4" 6" 10 0.148 x
1½"

2,025 10 0.148 x
1½"

1,980 9 0.148 x
1½"

1,055 4,180

PAI23 23" 4" 6" 14 0.148 x
1½"

2,830 10 0.148 x
1½"

1,980 14 0.148 x
1½"

1,805 4,180

PAI28 29" 4" 6" 14 0.148 x
1½"

2,830 10 0.148 x
1½"

1,980 16 0.148 x
1½"

2,705 5,070

PAI35 35" 4" 6" 14 0.148 x
1½"

2,830 10 0.148 x
1½"

1,980 18 0.148 x
1½"

2,815 5,070

MPAI32 33½" 5½" 5½" 16 0.148 x
1½"

2,885 16 0.148 x
1½"

2,885 16 0.148 x
1½"

2,355 3,205

MPAI44 45½" 5½" 5½" 16 0.148 x
1½"

2,885 16 0.148 x
1½"

2,885 24 0.148 x
1½"

2,865 3,205

e
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22 ICC-ESESR-2994 Assembly D 23 ICC-ESESR-2994 Assembly B

24 25

¾"T&G  
sheathing

Resilientchannels at  
16" o.c.directly applied
tojoists supportingboth  
layersof gypsumboard

Optional¾"gypsum  
concrete

Blockingpanel

I joist

Twolayers½" TypeX
gypsumboard

¾"T&G  
sheathing

Optional¾"gypsum
concrete

Steel furringchannel

½" SHEETROCK® brand  
FIRECODE® “C”gypsumboard

Blockingpanel

I joist

1" Thermafiber® or
Fibrex® insulation

SimpsonStrong-Tie® ceilingsupportclip

I joist

1½" lightweightconcreteor  
1" gypsumconcrete

¾"sheathing

I joist

5⁄8"gypsumboard 3" insulation

Resilientchannels

LaboratoryTest
STC=57
G&HNo.USDA-11xST

LaboratoryTest
STC=58

WithpadandcarpetIIC=77  
Withvinyl tileIIC=50
G&HNo.USDA-11xST

(1)Requirestwolayers of 5⁄8" TypeXgypsumboardwithonelayerof3½"thick batt
insulation.

STCRatings

The ability of a wall or floor/ceiling system to reduce airborne sound transmission is measured using ASTM E90, and reported using the ASTM E413 Sound 
Transmission Class (STC) rating system. The ratings listed below—originally developed by the Acoustical and Insulation Materials Association and now considered a 
standardthroughouttheindustry—are apractical referenceforarangeofSTCnumbers.In general,thehigherthenumber,thebettertheacousticalperformance.It is 
importanttonotethatthistableis validonlyforagivenlevelofbackgroundnoiseandshouldbeusedonlyforgeneralizedcomparisons.

Floor/ceiling systemscanalsoberatedfor impactnoise transmittedthroughanassembly. RatingsaredeterminedusingtheASTME492 Impact InsulationClass(IIC)
system,andlikeSTCratings,ahighIIC ratingindicates significantlyreducedimpactnoise.

Testing

25

30

35

42

45

48

50

Normal speechcanbeunderstoodquiteclearly  

Loudspeechcanbeunderstoodfairlywell  

Loudspeechaudiblebutnot intelligible

Loudspeechaudibleas amurmur  

Must straintohearloudspeech  

Some loudspeechbarelyaudible  

Loudspeechnotaudible

WithoutGypsum
Concrete

WithGypsum Concrete

STC = 50 STC = 58

Pad and carpet IIC= 60 Pad and carpet IIC= 54

Cushionedvinyl IIC= 45 ArmstrongVios/ArmstrongCambraysheetvinylLLC=50(1)

TarkettAcoustiflor®IIC=
51(1)

TarkettAcoustiflor®IIC= 54(1)

WithoutGypsum
Concrete

WithGypsum Concrete

STC = 47 STC = 59

Pad and carpet IIC= 54 Pad and carpet IIC= 54

Cushionedvinyl IIC= 43 Cushionedvinyl IIC= 43

The acoustical assemblies provided below have been tested and rated by 
recognized acoustical laboratories, and the ratings shown are well within the 
acceptable range for multi-family buildings. However, in order to achieve these 
ratings,precautionsshouldbetakentopreventflankingnoiseandsoundleaks, 
andtoensurethatactualconstruction conformstotheassembly shown.

1½" lightweightconcreteor  
1" gypsumconcrete

¾"sheathing

5⁄8" gypsumboard

Resilientchannels

SOUNDASSEMBLIES



Wind direction, site exposure, and roof type and shape are some of the factors that can dramatically influence the accumulation of snow on a roof structure. 
ASCE7 (Minimum DesignLoadsandAssociatedCriteriaforBuildingsandOtherStructures)andtheapplicablebuildingcode,aswell asother localstateandregional 
codes,provideguidelinesforcalculatingsnowdrift loadingsonalltypesofbuildingconstruction.

Driftsusuallyoccurat locationsofdiscontinuity inaroof,suchasatparapetwalls,valleys,orwhere ahighroofmeetsalowroof.Closeron-centerspacingor 
additional supportmayberequiredattheselocations.

Theexamplesaboveillustrate potentialsnowdrift conditions.The projectdesignprofessionalis responsible fordetermininganyadditional loadsduetosnowdrifting.

20

DEFLECTION CRITERIA

SNOWDRIFT LOADING

Deflection Calculations

The deflection characteristics of I joists can be closely approximated by 
analyzingbeamsusingtheEI valuesforflexuraldeflectionsshownintheDesign 
Properties table on page 5. The EI values selected from the Design Properties 
tablemustbedeterminedbyapplication(i.e.,forroofapplications usetheEI for 
joists; forfloorapplications usetheEI fornailedpanelsorglue-nailedpanels).

Foruniformly loadedsimplespans,themid-spandeflection (ininches)canbe
calculatedasshownbelow:

JoistSeries Mid-spanDeflectionCalculation*

ExampleCalculation

Condition:

• 14" I65 floor joist • 20' spanfloor
• Nailedfloor sheathing • 100plfuniformload

 = 22.5x100x204
+ 2.26x100x202

=0.54"
752x106 14x105

In thissameexample,if thedeckwasglue-nailedtotheI
joists thedeflectionwouldreduceto:

 = 22.5x100x204
+ 2.26x100x202

=0.50"
821x106 14x105

I45  = 22.5wL4
+ 2.67wL2

EI dx105

I65,-I90,and I90H
EI dx105

 = 22.5wL4
+ 2.26wL2

I90HS  = 22.5wL4
+ 2.00wL2

EI dx105

* Thefirsttermrepresents bendingdeflection.  

Thesecondtermissheardeflection.

Where:

w=Uniformload,plf  
L = Span,feet
d =Depthof I joist, inches
EI = Valuefromthepropercolumn intheDesignProperties

table(page5),in2-lb

Recommended Deflection Criteria

Full-scale tests have shown repeatedly that products have deflection 
characteristics thatareconsistentlypredictablebycalculation,withminimalset 
afterloadwithdrawal.

The graph below shows that the recommended deflection limit for 
residential and commercial floors is more restrictive than the minimum of 
L/360 required by building codes. The floor load portions of the tables shown 
onpages7–9weredevelopedbasedontheCommercialFloorDeflectionLimit 
showninthegraphbelow.

Floors:
• Maximumdeflectionatliveloadlimitedas indicatedbelow

• Movablepartition loadsneednotbeconsidered

Roofs:
• SlopedRoofs—¼"to12"perfoot,maximumdeflectionL/180attotal load

• PlasterCeilings—AlsocheckL/360atliveload

5' 10' 15' 20' 25' 30' 35' 40' 45' 50'

Span(ft)

D
e
fl

e
c
ti

o
n

a
t
M

id
sp

a
n

(i
n
.)

2"

1¾"

1½"

1¼"

1"

¾"

½"

¼"

0

L⁄180

0L⁄24

L⁄360

80L⁄4

L⁄600

(1)Forliveload applications greaterthan50psf,checktheL/600deflection limit usinga 
50psfliveload,andcheckthecode-prescribeddeflectionlimit usingthefull liveload.

Deflectioncriteriawillvarybyapplication. In aroofsystem,excessivedeflection

wouldbeunsightlyandcouldcauseceilingcracksand/or drainageproblems. 
Floor systems, however, have entirely different—and usually much more 
restrictive—deflectionrequirementsduetoanoccupant’sperceptionoffloor 
performanceandfeel.

The fundamental frequency of a floor system can be a good predictor of 
performance. 
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