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CLT  |  WALL-TO-WALL | FLOOR-TO-WALL

NOTES and GENERAL PRINCIPLES on page 83.

side member 
thickness 

(wall/floor) = A

suggested  
washer and screw

Z Zm Z Z Zm Zs W(*) minimum typical

[mm] [in] CODE [lbf] [lbf] [lbf] [lbf] [lbf] [lbf] [lbf] [in] [in]

3
 P

LY

60 2  3/8 

HUS6 + HBS6120

o
r 

lo
n

g
e

r

110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8120 124 124 124 155 124 124 423 3 1/8 6

HUS10 + HBS10120 116 139 116 197 139 132 576 4    8

HUS12 + HBS12160 158 185 158 258 185 168 726 4 3/4 10

79 3  1/8 

HUS6 + HBS6160 110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8160 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10160 155 167 155 226 167 167 576 4    8

HUS12 + HBS12160 160 177 160 259 177 186 726 4 3/4 10

105 4  1/8 

HUS6 + HBS6180 110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8200 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10200 155 167 155 226 167 167 576 4    8

HUS12 + HBS12200 175 189 175 259 189 189 726 4 3/4 10

120 4  3/4 

HUS6 + HBS6200 110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8200 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10200 155 167 155 226 167 167 576 4    8

HUS12 + HBS12200 166 176 166 259 176 189 726 4 3/4 10

5
 P

LY

100 3 15/16

HUS6 + HBS6180

o
r 

lo
n

g
e

r

110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8180 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10180 155 167 155 226 167 167 576 4    8

HUS12 + HBS12200 175 189 175 259 189 189 726 4 3/4 10

140 5  1/2

HUS6 + HBS6220 110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8220 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10220 155 167 155 226 167 167 576 4    8

HUS12 + HBS12240 175 189 175 259 189 189 726 4 3/4 10

175 6  7/8

HUS6 + HBS6260 110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8260 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10260 155 167 155 226 167 167 576 4    8

HUS12 + HBS12280 175 189 175 259 189 189 726 4 3/4 10

200 7  7/8

HUS6 + HBS6280 110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8280 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10280 155 167 155 226 167 167 576 4    8

HUS12 + HBS12280 166 176 166 259 176 189 726 4 3/4 10

7 
P

LY

140 5  1/2

HUS6 + HBS6220

o
r 

lo
n

g
e

r

110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8220 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10220 155 167 155 226 167 167 576 4    8

HUS12 + HBS12240 175 189 175 259 189 189 726 4 3/4 10

191 7  1/2

HUS6 + HBS6280 110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8280 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10280 155 167 155 226 167 167 576 4    8

HUS12 + HBS12280 175 189 175 259 189 189 726 4 3/4 10

244 9  5/8

HUS6 + HBS6320 110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8360 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10360 155 167 155 226 167 167 576 4    8

HUS12 + HBS12400 175 189 175 259 189 189 726 4 3/4 10

280 11

HUS6 + HBS6360 110 110 110 110 110 110 294 3 1/2 6

HUS8 + HBS8380 131 131 131 164 131 131 423 3 1/8 6

HUS10 + HBS10380 155 167 155 226 167 167 576 4    8

HUS12 + HBS12400 175 189 175 259 189 189 726 4 3/4 10
(*) Minimum between head pull-through and withdrawal resistance

SHEAR TENSION SPACING

geometry wall-to-wall floor-to-wall
orientation 1

floor-to-wall
orientation 2

withdrawal / head 
pull-through

fastener  
in a row

76  |  HUS  |  TIMBER



A

Z

Z

Zm

Zs

Z

Z

Zm

Zs s

CLT  |  FLOOR-TO-BEAM

NOTES and GENERAL PRINCIPLES on page 83.

side member 
thickness 

(wall/floor) = A

suggested  
washer and screw

Z Z Zm Zs Z Z Zm Zs W(*)

m
in

im
u

m

ty
p

ic
al

[mm] [in] CODE [lbf] [lbf] [lbf] [lbf] [lbf] [lbf] [lbf] [lbf] [lbf] [in] [in]

5
 P

LY

100 3 15/16

HUS6 + HBS6180 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8180 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS10 + HBS10180 232 338 249 249 232 338 249 249 576 4    8

HUS12 + HBS12200 261 387 282 282 261 387 282 282 726 4 3/4 10

140 5  1/2 

HUS6 + HBS6220 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8220 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS10 + HBS10220 232 338 249 249 232 338 249 249 576 4    8

HUS12 + HBS12240 261 387 282 282 261 387 282 282 726 4 3/4 10

175 6  7/8 

HUS6 + HBS6260 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8260 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS10 + HBS10260 232 338 249 249 232 338 249 249 576 4    8

HUS12 + HBS12240 218 350 232 261 218 350 232 261 726 4 3/4 10

HUS12 + HBS12280 261 387 282 282 - - - - 726 4 3/4 10

200 7  7/8

HUS6 + HBS6280 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8280 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS10 + HBS10280 232 338 249 249 232 338 249 249 576 4    8

HUS12 + HBS12280 248 387 263 282 248 387 263 282 726 4 3/4 10

7 
P

LY

140 5  1/2 

HUS6 + HBS6220 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8220 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS10 + HBS10220 232 338 249 249 232 338 249 249 576 4    8

HUS12 + HBS12240 261 387 282 282 261 387 282 282 726 4 3/4 10

191 7  1/2

HUS6 + HBS6280 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8280 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS10 + HBS10280 232 338 249 249 232 338 249 249 576 4    8

HUS12 + HBS12280 261 387 282 282 261 387 282 282 726 4 3/4 10

244 9  5/8

HUS6 + HBS6320 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8340 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS8 + HBS8360 196 245 196 196 - - - - 423 3 1/8 6

HUS10 + HBS10340 232 338 249 249 232 338 249 249 576 4    8

HUS10 + HBS10360 232 338 249 249 - - - - 576 4    8

HUS12 + HBS12320 238 387 252 282 238 387 252 282 726 4 3/4 10

HUS12 + HBS12400 261 387 282 282 - - - - 726 4 3/4 10

280 11

HUS6 + HBS6360 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8380 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS10 + HBS10380 232 338 249 249 232 338 249 249 576 4    8

HUS12 + HBS12360 248 387 263 282 248 387 263 282 726 4 3/4 10

HUS12 + HBS12400 261 387 282 282 - - - - 726 4 3/4 10

9
 P

LY

180 7  1/16

HUS6 + HBS6260 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8260 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS10 + HBS10260 232 338 249 249 232 338 249 249 576 4    8

HUS12 + HBS12280 261 387 282 282 261 387 282 282 726 4 3/4 10

267 10  1/2

HUS6 + HBS6360 165 165 165 165 165 165 165 165 294 3 1/2 6

HUS8 + HBS8360 196 245 196 196 196 245 196 196 423 3 1/8 6

HUS8 + HBS8380 196 245 196 196 - - - - 423 3 1/8 6

HUS10 + HBS10360 232 338 249 249 232 338 249 249 576 4    8

HUS10 + HBS10380 232 338 249 249 - - - - 576 4    8

HUS12 + HBS12360 261 387 282 282 261 387 282 282 726 4 3/4 10

HUS12 + HBS12400 261 387 282 282 - - - - 726 4 3/4 10
(*)Minumum between head pull-through and withdrawal resistance

SHEAR TENSION SPACING

geometry floor-to-beam
orientation 1

floor-to-beam
orientation 2

floor-to-double  
lumber 2”

orientation 1

floor-to-double  
lumber 2”

orientation 2

withdrawal / head 
pull-through

fastener  
in a row
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Z

Z Z

Z

s

NOTES and GENERAL PRINCIPLES on page 83.

CLT  |  HALF LAP

panel thickness
(wall/floor) = A

suggested  
washer and screw

Z Z Z Z minimum typical

[mm] [in] CODE [lbf] [lbf] [lbf] [lbf] [in] [in]

3
 P

LY

105 4  1/8

HUS6 + HBS690 137 137 137 137 3 1/2 6

HUS8 + HBS8100 161 202 161 202 3 1/8 6

HUS10 + HBS10100 144 244 144 244 4    8

120 4  3/4

HUS6 + HBS6110 165 165 165 165 3 1/2 6

HUS8 + HBS8100 149 187 149 187 3 1/8 6

HUS10 + HBS10100 154 252 154 252 4    8

5
 P

LY

100 3  15/16

HUS6 + HBS690 142 142 142 142 3 1/2 6

HUS8 + HBS880 140 174 140 174 3 1/8 6

HUS10 + HBS1080 127 216 127 216 4    8

140 5  1/2

HUS6 + HBS6130 165 165 165 165 3 1/2 6

HUS8 + HBS8120 166 207 166 207 3 1/8 6

HUS10 + HBS10120 180 278 180 278 4    8

HUS12 + HBS12120 187 301 187 301 4 3/4 10

175 6 7/8

HUS6 + HBS6160 165 165 165 165 3 1/2 6

HUS8 + HBS8160 196 245 196 245 3 1/8 6

HUS10 + HBS10160 223 338 223 338 4    8

HUS12 + HBS12160 232 378 232 378 4 3/4 10

200 7 7/8

HUS6 + HBS6180 165 165 165 165 3 1/2 6

HUS8 + HBS8180 196 245 196 245 3 1/8 6

HUS10 + HBS10180 232 338 232 338 4    8

HUS12 + HBS12160 208 331 208 331 4 3/4 10

7 
P

LY

140 5  1/2 

HUS6 + HBS6130 165 165 165 165 3 1/2 6

HUS8 + HBS8120 166 207 166 207 3 1/8 6

HUS10 + HBS10120 180 278 180 278 4    8

HUS12 + HBS12120 187 300 187 300 4 3/4 10

191 7  1/2

HUS8 + HBS8180 196 245 196 245 3 1/8 6

HUS10 + HBS10180 232 338 232 338 4    8

HUS12 + HBS12160 217 348 217 348 4 3/4 10

244 9  5/8

HUS8 + HBS8220 196 245 196 245 3 1/8 6

HUS10 + HBS10220 232 338 232 338 4    8

HUS12 + HBS12200 243 387 243 387 4 3/4 10

280 11

HUS8 + HBS8260 196 245 196 245 3 1/8 6

HUS10 + HBS10260 232 338 232 338 4    8

HUS12 + HBS12240 261 387 261 387 4 3/4 10

9
 P

LY

180 7  1/16

HUS6 + HBS6160 165 165 165 165 3 1/2 6

HUS8 + HBS8160 196 245 196 245 3 1/8 6

HUS10 + HBS10160 217 338 217 338 4    8

HUS12 + HBS12160 227 368 227 368 4 3/4 10

267 10 1/2

HUS8 + HBS8260 196 245 196 245 3 1/8 6

HUS10 + HBS10260 232 338 232 338 4    8

HUS12 + HBS12240 261 387 261 387 4 3/4 10

314 12  3/8

HUS8 + HBS8300 196 245 196 245 3 1/8 6

HUS10 + HBS10300 232 338 232 338 4    8

HUS12 + HBS12280 261 387 261 387 4 3/4 10

360 14  3/16

HUS8 + HBS8340 196 245 196 245 3 1/8 6

HUS10 + HBS10340 232 338 232 338 4    8

HUS12 + HBS12320 261 387 261 387 4 3/4 10

SHEAR SPACING

geometry half lap
orientation 1

half lap
orientation 2

fastener  
in a row

78  |  HUS  |  TIMBER



A
ts

ZZ Z Z

s

STEEL-TO-WOOD | CLT FLOOR-TO-STEEL BEAM

NOTES and GENERAL PRINCIPLES on page 83.

main member  
thickness

(wall/floor) = A

steel beam 
flange  

thickness = ts

suggested  
washer and screw

Z Z Z Z W minimum typical

[mm] [in] [in] CODE [lbf] [lbf] [lbf] [lbf] [lbf] [in] [in]

3
 P

LY

79 3  1/8

3/16 HUS6 + HBS680 207 207 207 207 926 3 1/2 6

3/16 HUS8 + HBS880 279 223 279 223 1198 3 1/8 6

3/16 HUS10 + HBS1080 351 213 351 213 1144 4    8

105 4  1/8

1/4 HUS6 + HBS6100 228 228 228 228 1198 3 1/2 6

1/4 HUS8 + HBS8100 311 249 311 249 1198 3 1/8 6

1/4 HUS10 + HBS10100 391 273 391 273 1144 4    8

120 4  3/4

5/16 HUS6 + HBS6120 228 228 228 228 1470 3 1/2 6

5/16 HUS8 + HBS8120 339 271 339 271 1416 3 1/8 6

5/16 HUS10 + HBS10120 428 300 428 300 1361 4    8

5
 P

LY

100 3  15/16

3/16 HUS6 + HBS6100 207 207 207 207 1198 3 1/2 6

3/16 HUS8 + HBS8100 279 223 279 223 1198 3 1/8 6

3/16 HUS10 + HBS10100 361 251 361 251 1144 4    8

140 5  1/2

1/4 HUS6 + HBS6130 228 228 228 228 1470 3 1/2 6

1/4 HUS8 + HBS8140 311 249 311 249 1416 3 1/8 6

1/4 HUS10 + HBS10140 391 273 391 273 1361 4    8

175 6  7/8

5/16 HUS6 + HBS6180 228 228 228 228 1879 3 1/2 6

5/16 HUS8 + HBS8180 339 271 339 271 1960 3 1/8 6

5/16 HUS10 + HBS10180 428 300 428 300 1906 4    8

200 7  7/8

3/8 HUS8 + HBS8200 339 271 339 271 1960 3 1/8 6

3/8 HUS10 + HBS10200 465 321 465 321 1906 4    8

3/8 HUS12 + HBS12200 517 357 517 357 1851 4 3/4 10

7 
P

LY

140 5  1/2

3/16 HUS8 + HBS8140 279 223 279 223 1416 3 1/8 6

3/16 HUS10 + HBS10140 361 251 361 251 1361 4    8

3/16 HUS12 + HBS12120 407 279 407 279 1851 4 3/4 10

191 7  1/2

1/4 HUS8 + HBS8180 311 249 311 249 1960 3 1/8 6

1/4 HUS10 + HBS10180 391 273 391 273 1906 4    8

1/4 HUS12 + HBS12160 437 301 437 301 1851 4 3/4 10

244 9  5/8

3/8 HUS8 + HBS8240 339 271 339 271 1960 3 1/8 6

3/8 HUS10 + HBS10240 465 321 465 321 1906 4    8

3/8 HUS12 + HBS12240 517 357 517 357 1851 4 3/4 10

280 11

1/2 HUS8 + HBS8280 339 271 339 271 1960 3 1/8 6

1/2 HUS10 + HBS10280 465 321 465 321 1906 4    8

1/2 HUS12 + HBS12280 533 362 533 362 1851 4 3/4 10

9
 P

LY

180 7  1/16

5/16 HUS8 + HBS8160 339 271 339 271 1960 3 1/8 6

5/16 HUS10 + HBS10160 428 300 428 300 1906 4    8

5/16 HUS12 + HBS12160 474 327 474 327 1851 4 3/4 10

267 10  1/2 

7/16 HUS8 + HBS8260 339 271 339 271 1960 3 1/8 6

7/16 HUS10 + HBS10260 465 321 465 321 1906 4    8

7/16 HUS12 + HBS12240 533 362 533 362 1851 4 3/4 10

314 12  3/8 

9/16 HUS8 + HBS8300 339 271 339 271 2505 3 1/8 6

9/16 HUS10 + HBS10300 465 321 465 321 2450 4    8

9/16 HUS12 + HBS12280 533 362 533 362 1851 4 3/4 10

360 14  3/16

5/8 HUS8 + HBS8320 339 271 339 271 2505 3 1/8 6

5/8 HUS10 + HBS10320 465 321 465 321 2450 4    8

5/8 HUS12 + HBS12320 533 362 533 362 2941 4 3/4 10

SHEAR TENSION SPACING

geometry floor-to-beam
orientation 1

floor-to-beam
orientation 2

withdrawal / 
tensile

fastener  
in a row
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Z

Z

Z

Z

STEEL-TO-WOOD | STEEL COLUMN-TO-WOOD BEAM

NOTES and GENERAL PRINCIPLES on page 83.

SHEAR

geometry wood beam (SPF) - steel side plate wood beam (D.Fir) - steel side plate

main member  
thickness

(beam width) = A

steel beam 
flange  

thickness = ts

suggested  
washer and screw

Z Z Z Z

[mm] [in] [in] CODE [lbf] [lbf] [lbf] [lbf]

79 3  1/8

  1/8 HUS6 + HBS640 132 132 166 166

  1/8 HUS8 + HBS880 255 204 290 232

  1/8 HUS10 + HBS1080 339 208 364 257

  1/4 HUS6 + HBS650 191 191 236 236

  1/4 HUS8 + HBS880 311 249 352 282

  1/4 HUS10 + HBS1080 359 222 410 267

130 5  1/8

  1/4 HUS6 + HBS660 219 219 262 262

  1/4 HUS8 + HBS8100 311 249 352 282

  1/4 HUS10 + HBS10100 391 273 418 302

  3/8 HUS6 + HBS670 228 228 262 262

  3/8 HUS8 + HBS8100 339 271 389 311

  3/8 HUS10 + HBS10100 465 298 501 355

171 6  3/4

  3/8 HUS6 + HBS680 228 228 262 262

  3/8 HUS8 + HBS8120 339 271 389 311

  3/8 HUS10 + HBS10120 465 321 501 358

  1/2 HUS6 + HBS690 228 228 262 262

  1/2 HUS8 + HBS8120 339 271 389 311

  1/2 HUS10 + HBS10120 465 321 501 358

222 8  3/4

  1/2 HUS8 + HBS8140 339 271 389 311

  1/2 HUS10 + HBS10140 465 321 501 358

  1/2 HUS12 + HBS12120 533 362 573 403

  5/8 HUS8 + HBS8160 339 271 389 311

  5/8 HUS10 + HBS10160 465 321 501 358

  5/8 HUS12 + HBS12160 533 362 573 403

  3/4 HUS8 + HBS8180 339 271 389 311

  3/4 HUS10 + HBS10180 465 321 501 358

  3/4 HUS12 + HBS12200 533 362 573 403

273 10  3/4

  5/8 HUS8 + HBS8140 339 271 389 311

  5/8 HUS10 + HBS10140 465 321 501 358

  5/8 HUS12 + HBS12120 533 362 573 403

  3/4 HUS8 + HBS8160 339 271 389 311

  3/4 HUS10 + HBS10160 465 321 501 358

  3/4 HUS12 + HBS12160 533 362 573 403

  7/8 HUS8 + HBS8180 339 271 389 311

  7/8 HUS10 + HBS10180 465 321 501 358

  7/8 HUS12 + HBS12200 533 362 573 403

80  |  HUS  |  TIMBER
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ts

Z
Z

Z
Z

NOTES and GENERAL PRINCIPLES on page 83.

STEEL-TO-WOOD | STEEL SIDE PLATE CLT CONNECTION

SHEAR TENSION

geometry CLT (SPF) - steel side plate CLT (D.Fir) - steel side plate
withdrawal / 

tensile

main member  
thickness

(wall/floor) = A

steel beam 
flange  

thickness = ts

suggested  
washer and screw

Z Z Z Z W

[mm] [in] [in] CODE [lbf] [lbf] [lbf] [lbf] [lbf]

3
 P

LY

79 3  1/8

3/16 HUS6 + HBS680 207 207 234 234 926

3/16 HUS8 + HBS880 279 223 316 253 1198

3/16 HUS10 + HBS1080 351 213 386 260 1144

105 4  1/8

1/4 HUS6 + HBS6100 228 228 262 262 1198

1/4 HUS8 + HBS8100 311 249 352 282 1198

1/4 HUS10 + HBS10100 391 273 418 302 1144

120 4  3/4

5/16 HUS6 + HBS6120 228 228 262 262 1470

5/16 HUS8 + HBS8120 339 271 389 311 1416

5/16 HUS10 + HBS10120 428 300 458 330 1361

5
 P

LY

100 3  15/16

3/16 HUS6 + HBS6100 207 207 234 234 1198

3/16 HUS8 + HBS8100 279 223 316 253 1198

3/16 HUS10 + HBS10100 361 251 386 278 1144

140 5  1/2

1/4 HUS6 + HBS6130 228 228 262 262 1470

1/4 HUS8 + HBS8140 311 249 352 282 1416

1/4 HUS10 + HBS10140 391 273 418 302 1361

175 6  7/8

5/16 HUS6 + HBS6180 228 228 262 262 1879

5/16 HUS8 + HBS8180 339 271 389 311 1960

5/16 HUS10 + HBS10180 428 300 458 330 1906

200 7  7/8

3/8 HUS8 + HBS8200 339 271 389 311 1960

3/8 HUS10 + HBS10200 465 321 501 358 1906

3/8 HUS12 + HBS12200 517 357 552 394 1851

7 
P

LY

140 5  1/2

3/16 HUS8 + HBS8140 279 223 316 253 1416

3/16 HUS10 + HBS10140 361 251 386 278 1361

3/16 HUS12 + HBS12120 407 279 435 309 1851

191 7  1/2

1/4 HUS8 + HBS8180 311 249 352 282 1960

1/4 HUS10 + HBS10180 391 273 418 302 1906

1/4 HUS12 + HBS12160 437 301 467 332 1851

244 9  5/8

3/8 HUS8 + HBS8240 339 271 389 311 1960

3/8 HUS10 + HBS10240 465 321 501 358 1906

3/8 HUS12 + HBS12240 517 357 552 394 1851

280 11

1/2 HUS8 + HBS8280 339 271 389 311 1960

1/2 HUS10 + HBS10280 465 321 501 358 1906

1/2 HUS12 + HBS12280 533 362 573 403 1851

9
 P

LY

180 7  1/16

5/16 HUS8 + HBS8160 339 271 389 311 1960

5/16 HUS10 + HBS10160 428 300 458 330 1906

5/16 HUS12 + HBS12160 474 327 507 361 1851

267 10  1/2 

7/16 HUS8 + HBS8260 339 271 389 311 1960

7/16 HUS10 + HBS10260 465 321 501 358 1906

7/16 HUS12 + HBS12240 533 362 573 403 1851

314 12  3/8 

9/16 HUS8 + HBS8300 339 271 389 311 2505

9/16 HUS10 + HBS10300 465 321 501 358 2450

9/16 HUS12 + HBS12280 533 362 573 403 1851

360 14  3/16

5/8 HUS8 + HBS8320 339 271 389 311 2505

5/8 HUS10 + HBS10320 465 321 501 358 2450

5/8 HUS12 + HBS12320 533 362 573 403 2941
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HUS 15° INSTALLATION

Drill a DF = 7/8 inch diameter hole in the 
metal plate at the insertion point of the 
HUS815 washer.

We recommend applying HUSBAND ad-
hesive underneath the HUS815 washer to 
facilitate application.

Remove the liner and apply the washer at 
the hole, paying attention to the insertion 
direction.

Drill a guide hole with a diameter of 13/64 
inch and a minimum length of 1 inch, pref-
erably using the JIGVGU945 template to 
ensure the correct installation direction.

If the clearance (F) is small, the screws are 
installed using a long insert; both flanges 
must be drilled.

Install the HBS screw of the desired length.
Do not use pulse screw guns.
Pay attention when tightening the con-
nection.

In this F range, there are not enough long 
bits and not enough free space for the op-
erator to manoeuvre. The slight inclination 
of the HUS 15° allows for easy fastening.

Installation completed.
The 15° screw angle ensures that the dis-
tance to the head of the panel (or beam) is 
maintained.

When sufficient free space is available for 
installation, a HUS washer can also be 
used, within the minimum distances.

STEEL-TIMBER INSTALLATION FROM BELOW

page 36 page 144 page 436 page 436 page 437

RELATED PRODUCTS

82  |  HUS  |  TIMBER

F < 8 1/4" F = 8 1/4" - 11 5/8" F > 11 5/8"

1

4

2

5

3

6

HBS VGS CATCH TORQUE LIMITER JIG VGU



 GENERAL PRINCIPLES
•	 Tabulated values comply with NATIONAL DESIGN SPECIFICATION FOR 

WOOD CONSTRUCTION in accordance with ESR-4645.

•	 To determine allowable loads for use with ASD, design loads for use with 
LRFD or both, tabulated values must be multiplied by all adjustment factors 
included in the NDS for dowel-type fasteners.

•	 As part of the connection design, the structural wood members, the steel 
plates must be sized and verified in accordance with the corresponding 
Section of the NDS and must be done separately by the designer.

•	 Connections with multiple screws must be designed in accordance with the 
corresponding Sections of the NDS and ESR-4645.

•	 HBS screws must be positioned in accordance with the minimum distances.

REFERENCE LATERAL DESIGN VALUES

•	 Tabulated values are determined from the yield model equations in the 
corresponding Section of the NDS.

•	 Unless otherwise noted, the threaded part of the screw is fully inserted in 
the main member.

•	 The screw penetration into the main member is minimum 6 times the outer 
thread diameter unless otherwise noted.

•	 The reference lateral design values may be determined for other connection 
configurations in accordance with the corresponding Section of NDS and 
ESR-4645.

•	 The reference lateral design values are calculated for screws inserted 
without pre-drilling hole. In the case of screws inserted with pre-drilling 
hole, greater resistance values can be obtained.

WOOD-TO-WOOD

•	 The wood main member thickness must be greater than the screw length 
minus the thickness of the wood side member.

•	 The tabulated lateral design values are based on both wood members 
having the same specific gravity G.

STEEL-TO-WOOD

•	 The steel side member must have a minimum tensile strength equal to 58 ksi 
(400 MPa) and comply with the minimum requirements of ASTM A36.

•	 The wood main member thickness must be greater than the screw length 
minus the thickness of the steel side member.

•	 In case of steel-to-wood connection with a thick plate, it is necessary to assess 
the effects of wood deformations and install the connectors according to the 
assembly instructions.

REFERENCE WITHDRAWAL DESIGN VALUES

•	 The reference withdrawal design values (Wref) expressed in pounds-force 
per inch of thread penetration into the main member for screws installed at 
an angle of 90° to the grain can be found in the ESR-4645.

•	 The values for screws installed at an angle α to the grain are determined by 
multiplying the reference withdrawal design values with the effective thread 
penetration Leff of the screw in the wood member and with the factor kα:

Wα = Wref ∙ kα ∙ Leff

Where:

-	Wref is the reference withdrawal design value for screws installed at an 
angle of 90° to the grain, as shown in the table on the left;

-	kα factor is calculated as:

35˚ < α ≤ 90˚

0˚ ≤ α ≤ 35˚

kα = 

γ
M

 

1

1.2·cos2(α)+sin2(α)

0.3+0.7·α
45

-	α is the angle between the grain direction and screw axis.
Tabulated values at page 44 are valid for Leff equal to the screw thread 
length b minus the tip length Lt and kα = 1 for α=90°, kα = 0.91 for α= 45°, 
kα = 0.3 for α = 0°.

•	 The minimum embedded thread length is 6 times the outer thread diameter 
for screws installed at 90° to the grain, unless otherwise noted.

•	 The minimum embedded thread length for screws installed at an angle 
0° ≤ α < 90° to the grain is 8 times the outer thread diameter, unless 
otherwise noted.

•	 At least four screws must be used in a connection with screws installed in 
the wood member with an angle between the grain direction and screw 
axis α ≤ 15°.

•	 The reference withdrawal design values must be inferior to ftens of the screw.

REFERENCE LATERAL DESIGN VALUES

While designing a connection the head pull-through values must be com-
pared with the tensile resistance of the screw and, if necessary, thread with-
drawal. The lower value is the governing one.

CONNECTIONS
GENERAL NOTES
•	 Designed connections must respect all requirements on general principles 

and minimum distances.

•	 Calculations comply with the NDS in accordance with ESR 4645.

•	 Tabulated values, that are referred to a single fastener, are valid for Allowable 
Stress Design (ASD) considering a standard loading (CD = 1.0).

•	 Timber element specific gravity is considered as G = 0.42.

•	 Z : Force-to-grain angle in the shear plane is considered as 0°.

•	 Z : Force-to-grain angle in the shear plane is considered as 90°.

•	 Zm : Force-to-grain angle in the shear plane is considered as 0° for side 
member and as 90° for main member.

•	 Zs : Force-to-grain angle in the shear plane is considered as 90° for side 
member and as 0° for main member.

•	 For the connectors inserted in the panel’s face, it has been considered the 
same grain direction as the layer in the shear plane. For the connectors in-
serted in the panel’s narrow edge, it has been considered  the same grain 
direction as the layer in which the connector is installed.

•	 For lateral design values the force-to-fastener angle is always considered 90°.

•	 Resistance values are calculated considering one single screw.

CLT | WALL-TO-WALL | FLOOR-TO-WALL
•	 The main grain direction of the CLT wall panel is always considered as vertical.

•	 The main grain direction of the CLT floor panel is considered both parallel 
and perpendicular to the wall plane.

•	 The threaded part of the screw has been always considered inserted in the 
central layer of the CLT panel.

•	 The withdrawal capacity has been considered as the minimum between 
thread withdrawal, head-pull through and tensile strength of the screw.

•	 According to NDS, an end grain coefficient Ceg=0.67 is considered for the 
lateral resistance calculation due to fastener in narrow edge of CLT.

CLT | FLOOR-TO-WOOD BEAM
•	 The main grain direction of the CLT floor panel is considered both parallel 

and perpendicular to the beam’s axis.

•	 The threaded part of the screw has been always considered inserted in the 
central layer of the CLT panel.

•	 The withdrawal capacity has been considered as the minimum between 
thread withdrawal, head-pull through and tensile strength of the screw.

•	 According to NDS, an end grain coefficient Ceg=0.67 is considered for the 
lateral resistance calculation due to fastener in narrow edge of CLT.

•	 Beam element can be considered both solid wood or glulam.

•	 Double lumber is considered as two coupled element of 2 inches thick.

•	 The width of the beams must comply with the minimum distance requirements.

•	 The proposed screw’s length does not exceed the total thickness of the con-
nection. In configurations with no declared value (-) the fastener exceeds the 
main member depth.

HALF LAP
•	 The main grain direction of the CLT floor panel is considered both parallel 

and perpendicular to the machining’s direction.

•	 The width of half-lap machining on CLT panel must comply with the minimum 
distance requirements.

•	 The proposed screw’s length does not exceed the total thickness of the 
connection.

STEEL-TO-WOOD | CLT FLOOR-TO-STEEL BEAM
•	 Steel side member must be pre-drilled in accordance with the indications 

provided in this technical data sheet and installation instructions.

•	 A dowel bearing strength of Fe = 87,000 psi is used in the yield limit equa-
tions for the steel side member, in accordance with the NDS.

•	 The main grain direction of the CLT floor panel is considered both parallel 
and perpendicular to the beam direction.

•	 The withdrawal capacity has been considered as the minimum between 
thread withdrawal and tensile strength of the screw.

STEEL-TO-WOOD | STEEL SIDE PLATE CLT CONNECTION
•	 Steel side member must be pre-drilled according to the information reported 

in these tecnical datasheet and installation instructions.

•	 Beam element can be considered both solid wood or glulam.

•	 The proposed screw length does not exceed the total thickness of the con-
nection. In the case of steel plates on both sides of the beam, the geometry 
of the connection must be designed to avoid collisions between screws 
inserted from opposite sides.

•	 A dowel bearing strength of Fe = 87,000 psi is used in the yield limit equations 
for the steel side member, in accordance with the NDS.

STEEL-TO-WOOD | STEEL SIDE PLATE CLT CONNECTION
•	 Steel side member must be pre-drilled according to the information reported 

in these tecnical datasheet and installation instructions.

•	 A dowel bearing strength of Fe = 87,000 psi is used in the yield limit 
equations for the steel side member, in accordance with the NDS.

•	 The main grain direction of the CLT floor panel is considered both parallel 
and perpendicular to the beam direction.

•	 The withdrawal capacity has been considered as the minimum between 
thread withdrawal and tensile strength of the screw.
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SEPARATING WASHER FOR SCREWS

ACOUSTIC PERFORMANCE
It improves soundproofing by decoupling of timber-to-timber joints 
made with screws.

STATICS
The washer increases the rope effect in the connection, thus improving 
the static performance of the detail.

SWELLING OF TIMBER
It gives the joint a certain adaptability to mitigate stresses resulting from 
shrinkage/swelling of the wood.

CODES AND DIMENSIONS
SEPARATING WASHER FOR SCREWS

SAFE
Thanks to its modified polyurethane blend, it 
is extremely chemically stable and resistant to 
creep deformation.

TESTED
The static performance has been tested at the 
University of Innsbruck for safe use in structural 
applications.

For more information on the product, go to www.rothoblaas.com.

GEOMETRY

ULS 440 - WASHER

MATERIAL

polyurethane

CODE dSCREW dext dint s pcs

[in] [mm] [in] [mm] [in] [in]

XYLW803811 0.32 - 0.40 38 1.50 11 0.44 0.24 50

CODE dSCREW dext dint s pcs

[in] [mm] [in] [mm] [in] [in]

ULS11343 0.32 - 0.40 34 1.34 11 0.44 0.12 200
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rothoblaas.com

Scan the QR code and discover the technical  
features of XYLOFON

More acoustic comfort in 
your timber house 

XYLOFON is the very high performance resilient profile that en-
sures acoustic comfort in timber structures and houses. Made of 
a polyurethane compound, it is available in 5 versions from 20 to 
90 shore, on the basis of the load it has to support. Tested and 
certified for use as a desolidarisation and mechanical interruption 
layer between building materials, it reduces the transmission of 
airborne and structural noise (up to more than 15 dB). Rely on the 
best performing acoustic profile on the market.
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RESEARCH & DEVELOPMENT
STRUCTURAL DESIGN AND ACOUSTICS
The mechanical behaviour of timber-to-timber shear connections with a resilient sound insulation profile in between was 
studied in depth, both in terms of strength and stiffness, through an extensive experimental campaign.

ANALYTICAL CHARACTERISATION OF A GAP CONNECTION USING PREDICTIVE MODELS
For the analytical evaluation of the mechanical parameters of the connection (strength and stiffness), models available 
in the literature were applied, which modify Johansen's basic theory.

APPLICATION OF THE MODEL TO CONNECTIONS WITH AN INTERPOSED RESILIENT PROFILE 
Over 50 configurations considered by varying numerous parameters.

ASSESSMENT OF THE FRICTION COEFFICIENT μ 
FOR XYLOFON ACOUSTIC PROFILES
The tests carried out revealed interface properties of a 
frictional nature that seem to particularly influence the 
behaviour of the timber connections, especially in terms 
of strength.

EXECUTION OF MONOTONIC TESTS
For the validation of the predictive model 
studied, samples with one and two shear 
planes were tested.

CONNECTORSRESILIENT PROFILES

EXPERIMENTAL INVESTIGATION

EXECUTION OF CYCLIC TESTS
For the comparison of the behaviour under monotonic and cyclic loads, samples with two shear planes were tested.

over 250 TESTS
Experimental campaign carried out  

in cooperation with: 
CIRI Edilizia e Costruzioni 

Interdepartmental Centre for Industrial Research  
Alma Mater Studiorum - Università di Bologna

Polyurethane  
(monolithic and deformable)

EPDM  
(expanded and compressible)

EPDM  
(monolithic and deformable)

Thickness investigated: 1/4", 2 x 1/4", 3 x 1/4"
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HBS + SHARP METAL

Friction coefficient μ [-]
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Graphical representation of experimental data from 
monotonic tests (left) and cyclic tests (right).

Monolithic, deformable polyurethane 
and EPDM profiles (represented by XYLO-
FON 70 in the graphs) do not significant-
ly change the strength of the connection 
when the elastic modulus of the material 
changes compared to the timber-to-timber 
case. 

With expanded and compressible profiles 
(represented by PIANO B in the graphs), on 
the other hand, the variation from the ref-
erence configuration is more significant.

CAMPAIGN RESULTS
The results were analysed by bi-linearis-
ing the experimental curves. It can be 
seen that the cyclic behaviour is consist-
ent with the monotonic behaviour.

INTERPRETATION OF RESULTS
The comparative analysis focused mainly on strength and stiffness parameters.
The values obtained in the various configurations were made adimensional with respect to the TIMBER case.

parameter influence on strength influence on stiffness

profile structure medium-high Ry as compressibility increases(*) medium

s profile thickness significant Ry
as thickness increases  
(for s > 6 mm (1/4"))

significant

d connector diameter medium ΔRy as the diameter increases medium

interface properties significant Ry
as the profile hardness decreases  
(shore)

low

(*)Directly proportional to the % of air contained in the material.

In conclusion, the mechanical behaviour of the investigated connections 
under monotonic and cyclic loading conditions is not particularly influenced 
by the presence of the monolithic XYLOFON and PIANO acoustic profiles. 

The strength values, as a first approximation, can, in the case of profiles with a 
thickness not exceeding 1/4", always be traced back to the case of direct tim-
ber-to-timber connection, thus neglecting the presence of the acoustic profile.

COMPLETE  
SCIENTIFIC  

REPORT

CATALOGUE 
SOUNDPROOFING 

SOLUTIONS

According to the analytical model, the use of large thickness values (s > 1/4") leads to a progressive degradation of 
strength and stiffness regardless of the type of profile interposed. 

Mechanical stiffness, on the other hand, shows a more or less marked degradation trend depending on the different 
parameters investigated and their interconnection.

STRENGTH STIFFNESS
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