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SELF-DRILLING DOWEL

TAPERED TIP

The new tapered self-perforating tip minimises insertion times in
timber-to-metal connection systems and guarantees applications in
hard-to-reach positions (reduced application force).

GREATER STRENGTH

Higher shear strengths than the previous version.
The 7.5 mm diameter ensures higher shear strengths than other solutions
on the market and enables optimisation of the number of fasteners.

DOUBLE THREAD

The thread close to the tip (b,) facilitates screwing. The longer under-head
thread (b,) allows quick and precise closing of the joint.

CYLINDRICAL HEAD
It allows the dowel to penetrate beyond the surface of the timber substrate.
It ensures an optimal appearance and meets fire-strength requisites.

I* CANADIAN DESIGN VALUES

USA, EU and more design values available online.
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oS BIT INCLUDED

DIAMETER [mm] 7.5(,5) )20 EXTERNAL LOADS

LENGTH [mm] 55(_ 235) 1000 TFV TFV

SERVICE CONDITION = @W

ATMOSPHERIC CORROSIVITY (o1 W e —

WOOD CORROSIVITY N N
= ol

MATERIAL EEUIT?W electrogalvanized carbon steel

e J

FIELDS OF USE

Self-drilling system for concealed timber-to.
steel joints.

It can be used with screw guns running at 600-
2100 rpm, minimum applied force 25 kg, with:
o steel S235 <10.0 mm

o steel S275 < 10.0 mm

o steel S355 <10.0 mm

e ALUMINI, ALUMIDI and ALUMAXI brackets

e
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MOMENT RESTORING

It restores shear and moment forces in conce-
aled centreline joints of large beams.

EXCEPTIONAL SPEED

The only dowel that drills a 5 mm thick S355
plate in 20 seconds (horizontal application
with an applied force of 25 kg).

No self-drilling dowel exceeds the application
speed of the SBD with its new tip.
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A A
Fastening of Rothoblaas pillar-holder with internal knife plate F70. Rigid "knee” joint with
double internal plate (LVL).

I CODES AND DIMENSIONS

SBOL>95mm SBOL<75mm
= d, CODE L L b, b, pcs b, d, CODE L L b, b, pcs
= [mm] )
b 2 finj Imml finl  [mm] [mml o (mml fin] mm] mm]
= SBD7595 95 33/4 40 10 50 B[ 75 SBD7555 55 2316 - 10 50
— 1
SBD75115 115 41/2 40 10 50 T(;'(3400 SBD7575 75 215/16 8 10 50

SBD75135 135 55/16 40 10 50
07.:350 SBD75155 155 61/8 40 20 50
TX 40 SBD75175 175 67/8 40 40 50
SBD75195 195 711/16 40 40 50
SBD75215 215 87/16 40 40 50

SBD75235 235 91/4 40 40 50

1

I GEOMETRY AND MECHANICAL CHARACTERISTICS

SBOL>85mm SBDL<75mm
S FS
o © i " @R —
‘d1 L - ‘dw
p
\;bzé \;b“% Lsz Lb]J;LpQ
L ! L :
SBOL =85 mm SBOL<75mm
Nominal diameter d, [mm] 75 7.5
Head diameter dk [mm] 11,00 11,00
Tip length Ly [mm] 20,0 24,0
Effective length Lot [mm] L-15,0 L-8,0
Specified bending Fyp [MPa] 1034,21 1034,21

yield strength
Bending yield strength has been tested and evaluated in accordance with ASTM F1575 and ICC-ES Acceptance Criteria AC233.

NOTES and GENERAL PRINCIPLES on page 10.

s
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I INSTALLATION | ALUMINIUM PLATE

plate single plate
[mm]
ALUMINI 6
ALUMIDI 6
ALUMAXI 10

It is suggested to have a milling in the wood equal to the thickness of the plate increased by at least 1 mm.
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pressure to be applied 40 kg pressure to be applied 25 kg
recommended screwdriver Mafell A 18M BL recommended screwdriver Mafell A 18M BL
recommended speed 15t gear (600-1000 rpm) recommended speed 15t gear (600-1000 rpm)

I INSTALLATION | STEEL PLATE

plate single plate double plate
[mm] [mm]
S235 steel 10 8
S275 steel 10 6
S355 steel 10 5

It is suggested to have a milling in the wood equal to the thickness of the plate increased by at least 1 mm.
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25 kg 25 kg
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L 00—
pressure to be applied 40 kg pressure to be applied 25 kg
recommended screwdriver Mafell A 18M BL recommended screwdriver Mafell A 18M BL
recommended speed 2nd gear (1000-1500 rpm) recommended speed 2nd gear (1500-2000 rpm)

PLATE HARDNESS

The steel plate hardness can greatly vary the pull-through times of the dowels.

Hardness is in fact defined as the material's strength to drilling or cutting.

In general, the harder the plate, the longer the drilling time.

The hardness of the plate does not always depend on the strength of the steel, it can vary from point to point and is

strongly influenced by heat treatments: hormalized plates have a medium to low hardness, while the hardening process
gives the steel high hardnesses.

s
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I STRUCTURAL VALUES | LATERAL RESISTANCE

1 INTERNAL PLATE - DOWEL HEAD INSTALLATION DEPTH 0 mm

STRENGTH VALUES
CSA-086 2019

geometry double shear - timber-to-steel-to-timber

L t2 : E E E

[ i il i

t, i L ||

U U U

did,
factored lateral resistance N, (1)
steel plate | embedment _ _ _ _
d; L thickness = t, |length = £, G=0.35 G=0.42 G=0.49 G=0.55
0° 45° 90° 0° 45° 90° 0° 45° 90° 0° 45° 90°
R R e R (mml [kN] [kN] [kN] [kN]

55 2 3/16 15 2,82 1,72 1,24 | 3,38 2,07 149 394 241 174 | 4,43 270 195
75 |215/16 25 476 291 209 571 349 251 6,66 4,07 293 740 4,57 3,29
95 33/4 28 534 326 235641 392 282 707 457 329|758 513 3,69
115 41/2 33 599 386 278 6,69 463 333 735 540 389 | 789 584 437
135 | 55/16 35 1/8 30 583 356 256 | 657 427 308 721 499 359 774 560 4,03
155 61/8 ’ 50 6,67 4,89 4,00 750 548 447 830 6,04 491 896 650 5,28
175 67/8 50 6,67 4,89 4,00 750 548 4,47 830 6,04 491 896 6,50 5,28
195 | 711/16 70 745 536 4,34 | 843 6,05 488 939 6,70 539 10,18 724 5,82
215 | 87/16 65 725 525 426|820 591 478 911 654 527 987 706 5,68
235 91/4 85 8,03 572 460 913 6,47 5,19 10,20 720 5,75 11,09 780 6,22
55 2 3/16 14 262 160 115 | 315 192 1,38 367 224 162 412 252 181
75 |215/16 24 456 279 201 548 335 241 639 391 281 717 438 3,16
95 33/4 27 515 315 226 6,18 3,77 2,72 | 702 440 3,17 752 494 3,56
5 41/2 32 595 374 269 6,64 449 323|729 524 377|783 581 423
135 | 55/16 48 3/16 29 563 344 248 | 6,52 4,13 297 | 716 4,82 347 767 541 389
155 61/8 ’ 49 6,63 487 398 746 545 4,45 824 6,00 4,89 890 6,46 5,25
175 67/8 49 6,63 487 398 746 545 445824 6,00 489 890 6,46 525
195 | 711/16 69 741 534 432 839 6,02 486 933 6,67 5737|1012 721 579
215 | 87/16 64 721 522 4724 815 588 476|906 650 525 981 702 566
235 91/4 84 799 570 4,58 909 645 517 |10,45 717 5,73 11,03 777 6,19
55 2 3/16 13 2,53 154 111 303 1,85 1,33 |354 216 156 | 397 243 175
75 |215/16 23 4,47 273 197 536 328 236 625 382 275 702 429 309
95 33/4 26 505 309 222 606 370 267 699 432 311 | 749 485 3,49
115 41/2 31 593 368 265662 442 318 | 726 515 371 | 780 578 416
7.5 135 | 55/16 6.4 1/4 29 5,54 3,38 244 6,50 406 292 | 713 4,74 3,41 | 764 532 3,83
0.30 155 61/8 ’ 49 6,61 485 397 743 544 4,44 822 599 4,88 887 644 5724
175 6 7/8 49 6,61 485 397 | 743 544 4,44 822 599 488 8,87 6,44 524
195 | 711/16 69 739 533 432|836 600 485 930 6,65 536 10,09 719 5,78
215 | 87/16 64 719 521 423 813 586 4,75 903 649 524 978 700 564
235 91/4 84 797 569 457 906 6,43 516 |10,12 715 5,72 11,00 775 6,18
55 2 3/16 12 2,33 142 103 280 171 123 326 199 144 366 224 161
75 |215/16 22 427 261 188 513 313 226 598 366 263 672 410 295
95 33/4 25 486 297 214 583 356 256|680 415 299 | 743 466 3,36
115 41/2 30 583 356 256 657 427 308 721 499 359 774 560 4,03
135 | 55/16 8 5/16 28 534 326 2,35 641 392 282 707 457 329|758 513 3,69
155 61/8 48 6,57 4,83 396 739 541 442 816 595 485 880 640 521
175 6 7/8 48 6,57 4,83 396 | 739 541 442|816 595 485880 640 521
195 |711/16 68 735 531 430|832 598 483925 662 533 1003 715 575
215 | 87/16 63 715 519 421 8,08 583 473 898 645 521|972 696 5,62
235 91/4 83 793 566 456|902 6,40 514 10,07 712 569 1094 771 6,15
55 2 3/16 11 2,14 1,31 094|256 157 113 299 183 1,32 336 205 148
75 |215/16 21 4,08 249 179 490 299 215 571 349 251|641 392 282
95 33/4 24 466 285 205 559 342 246|653 399 287 | 733 4,48 3,22
115 41/2 29 563 344 248 | 652 413 297 716 482 347 | 767 541 3,89
135 | 55/16 96 3/8 27 515 315 226 | 6,18 377 272 | 702 440 317 752 494 3,56
155 61/8 ’ 47 6,53 481 394 734 538 440 811 592 483|874 6,37 519
175 6 7/8 47 6,53 481 394 734 538 440 811 592 483 874 6,37 519
195 |711/16 67 731 528 428 827 595 481 920 659 531 996 711 572
215 | 87/16 62 712 516 4,20 804 581 471 892 642 519 966 6,93 5,59
235 91/4 82 789 564 454 897 6,38 512 10,01 708 5,67 10,88 767 6,13

NOTES and GENERAL PRINCIPLES on page 10.
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I STRUCTURAL VALUES | LATERAL RESISTANCE

1 INTERNAL PLATE - OPTIMAL EMBEDMENT LENGTH

STRENGTH VALUES
CSA-086 2019

geometry double shear - timber-to-steel-to-timber
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Jid,
factored lateral resistance N, (1)
steel plate | embedment _ _ _ _
dy L thickniass =1t/ Length = &2 G=0.35 G=0.42 G=0.49 G=0.55
0° 45° 90° 0° 45° 90° 0° 45° 90° 0° 45° 90°
Sl mm) | il mm] | fin] [mm] [KN] [KN] [KN] [kN]

55 2 3/16 21 4,08 249 179 490 299 215|571 349 251 6,41 392 282
75 |215/16 31 593 368 265|662 442 318 726 515 371|780 578 416
95 33/4 38 6,18 4,45 321 692 512 385 762 562 449 819 6,03 494
115 41/2 48 6,57 483 396 739 541 442 816 595 485 880 640 5,21
135 | 55/16 32 1/8 58 6,96 507 413|785 569 462 871 6,29 509 941 6,78 5,48
155 61/8 ' 68 735 531 4,30 832 598 483 925 6,62 533 1003 715 575
175 67/8 78 774 554 4,47 878 6,26 503|979 695 557 10,64 752 6,02
195 |711/16 88 813 578 4,64 925 6,55 524 10,34 728 581 11,25 790 6,29
215 87/16 98 851 6,02 481 972 683 544 1088 762 6,05 11,81 8,27 6,56
235 91/4 108 890 6,26 498 10,18 712 565 1116 795 6,29 11,81 864 6,82
55 2 3/16 20 389 2,37 171 466 285 205 544 332 239|611 373 2,69
75 215/16 30 583 356 256|657 427 308 721 499 359 774 560 4,03
95 33/4 37 6,14 4,33 312 6,87 509 374 756 559 4,37 813 599 490
115 41/2 47 6,53 481 394 | 734 538 4,40 811 592 483 874 6,37 519
135 | 55/16 48 3/16 57 6,92 504 411 780 566 460 865 6,25 507 935 6,74 545
155 61/8 ' 67 731 528 428 827 595 481|920 6,59 531 |99 711 572
175 67/8 77 770 552 445|874 6,23 501 974 692 555 10,57 749 5,99
195 |711/16 87 8,09 576 462 920 6,52 522 1028 725 579 11,18 786 6,26
215 87/16 97 8,47 599 4,79 | 967 6,80 542 1083 758 6,03 11,80 8,23 6,53
235 91/4 107 8,86 6,23 497 10,14 709 563 11,16 791 6,27 11,81 861 6,80
55 2 3/16 20 379 2,31 167 | 455 2,78 200 530 324 233|595 364 262
75 |215/16 30 573 3,50 252 6,55 420 303 718 490 353 771 550 3,96
95 33/4 36 6,12 4,27 308 6,85 508 369 754 557 431 810 598 484
115 41/2 46 6,51 4,79 393 732 536 439 808 590 482 871 6,35 517
7,5 135 | 55/16 6.4 1/4 56 6,90 503 4,10 778 565 459 8,62 6,24 506 932 6,72 544
0.30 155 61/8 ! 66 729 527 427 825 593 480 917 6,57 530|993 709 571
175 67/8 76 768 551 4,44 871 6,22 500 971 690 554 10,54 747 5,98
195 |711/16 86 8,07 574 462 918 6,50 521 10,26 723 5,78 11,15 784 6,25
215 87/16 96 8,46 598 479 965 6,79 541 10,80 757 6,01 11,76 8,21 6,52
235 91/4 106 884 6,22 496 10,11 707 562 11,16 790 6,25 11,81 8,59 6,78
55 2 3/16 19 359 220 158|431 264 190 503 307 221 565 345 248
75 |215/16 29 554 3,38 244|650 406 292 713 474 341 764 532 3,83
95 33/4 35 6,09 415 299 6,80 499 359 748 554 419 804 594 4,70
115 41/2 45 6,47 477 385|727 534 437 803 587 479|865 631 515
135 | 55/16 8 5/16 55 6,86 501 409 773 562 457 857 6,20 503|926 6,68 541
155 61/8 65 725 525 426 820 591 478 911 654 527 987 706 5,68
175 67/8 75 764 548 443 867 6,19 498 966 6,87 551 1048 743 595
195 |711/16 85 803 572 460|913 6,47 519 10,20 720 575 11,09 780 6,22
215 87/16 95 8,42 596 477 960 6,76 539 10,75 753 599 |11,70 8,18 6,49
235 91/4 105 8,81 6,20 494 10,07 704 560 11,16 786 6,23 11,81 8,55 6,76
55 2 3/16 18 3,40 2,08 150 408 249 179 476 291 209 534 326 235
75 |215/16 28 534 326 235|641 392 282 707 457 329|758 513 3,69
95 33/4 34 6,05 4,04 291 | 6,76 4,84 349 743 551 407|798 590 457
115 41/2 44 6,44 4,75 3,76 | 722 531 435|797 584 4,77 859 6,27 512
135 | 55/16 96 3/8 54 6,82 498 4,07 769 559 455 852 6,17 501|920 6,65 5,39
155 61/8 ' 64 721 5722 424 815 588 476 906 6,50 525 981 702 5,66
175 | 67/8 74 760 546 441|862 6,16 496|960 6,83 549 1042 739 592
195 |711/16 84 799 570 458 909 645 517 10,15 717 5,73 11,03 777 6,19
215 87/16 94 8,38 593 475 955 6,73 5,37 10,69 750 597 11,64 8,14 6,46
235 91/4 104 8,77 6,17 492 10,02 702 558 11,16 783 6,21 11,81 851 6,73

NOTES and GENERAL PRINCIPLES on page 10.
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I STRUCTURAL VALUES | LATERAL RESISTANCE

2 INTERNAL PLATES - OPTIMAL EMBEDMENT LENGTH

STRENGTH VALUES
CSA-086 2018

geometry double shear - timber-to-steel-to-timber
1| 1| |
tm[
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factored lateral resistance N, (1)
d L el len;‘:‘f&:’jqib(z) G=0.35 G=0.42 G=0.49 G=0.55
0° 45° 90° 0° 45° 90° 0° 45° 90° 0° 45° 90°
(A fmml | fin]  {mm] | fin] rm] [kN] [kN] [kN] [kN]
135 | 55/16 28 10,68 6,53 4,70 12,82 783 564 14,15 914 6,58 1517 10,26 739
155 | 61/8 33 1198 772 5,56 13,37 9,26 6,67 14,69 10,80 778 |15,78 11,69 8,73
175 | 6 7/8 34 12,07 8,01 577 13,49 9,62 6,92 14,83 10,99 8,08 |1593 11,78 9,07
195 |711/16 2 e 40 12,54 9,30 6,80 14,05 10,37 8,16 |15,49 11,40 9,34 16,67 12,23 10,01
215 87/16 48 13,14 9,66 791 |14,77 10,81 8,84 16,32 1191 9,71 1761 12,81 10,43
235 | 91/4 53 13,53 9,90 8,09 1524 11,10 9,04 16,87 12,24 9,95 18,22 13,18 10,69
135 55/16 27 10,30 6,29 4,53 12,35 755 5,44 14,04 881 6,34 15,04 989 712
155 | 61/8 32 1190 748 5,38 13,28 897 6,46 14,58 10,47 754 1565 11,61 8,46
175 | 6 7/8 33 12,00 778 5,60 13,40 9,33 6,72 14,72 10,89 784 15,81 11,71 8,80
195 |711/16 8 1 39 12,47 9,21 6,63 13,96 10,32 796 15,38 11,33 9,29 16,55 12,16 9,96
215 1 87/16 47 13,06 9,61 788 14,68 10,76 8,79 |16,22 11,84 9,66 1749 12,73 10,37
2351 91/4 52 13,45 9,85 8,05 1514 11,04 9,00 16,76 12,17 990 18,10 13,11 10,64
135 | 55/16 26 10,10 6,17 4,44 12,12 741 5,33 1399 8,64 6,22 1498 9,70 6,98
155 | 61/8 31 11,86 7,36 5,30 13,23 8,83 6,36 14,53 10,30 742 15,59 11,57 8,33
75 175|67/8 64 1/4 32 1196 766 551 13,35 919 6,62 14,66 10,72 772 |1575 11,67 8,66
0.30 195 711/16| 38 12,43 9,09 6,55 1391 10,29 786 1532 11,30 9,17 16,48 12,12 9,93
215 1 87/16 46 13,03 9,59 786 14,63 10,73 8,77 16,16 11,81 9,64 1742 12,70 10,34
235 | 91/4 51 13,41 9,83 8,03 |1510 11,01 8,98 16,70 12,14 9,88 18,04 13,07 10,61
135 | 55/16 25 971 594 427 1166 712 513 1360 8,31 598 |14,86 9,33 6,72
155 | 61/8 30 1166 712 513 13,14 855 6,15 14,42 997 718 1547 11,19 8,06
175 | 6 7/8 : 5/16 31 11,88 742 5,34 13,26 890 6,41 14,56 10,39 748 1562 11,60 8,39
195 |711/16 37 12,35 8,86 6,38 13,82 10,23 765 15,21 11,23 8,93 16,36 12,05 9,88
215 87/16 45 1295 9,54 769 14,54 10,67 8,73 16,05 11,74 9,59 1730 12,62 10,29
235 | 91/4 50 13,34 9,78 8,00 15,00 10,96 8,94 16,60 12,07 9,83 | 1791 13,00 10,56
135 | 55/16 24 9,32 570 4,10 11,19 6,84 4,92 13,05 798 574 1465 895 6,45
155 | 61/8 29 11,27 6,89 4,96 13,05 8,26 5095 14,31 9,64 6,94 1535 10,82 779
175 | 6 7/8 30 11,75 718 5,17 13,16 8,62 6,21 14,45 10,05 724 /1550 11,29 8,13
195 |711/16 20 8 36 12,27 8,62 6,21 13,73 10,18 745 1511 11,16 8,69 | 16,24 11,97 9,75
215 1 87/16 44 12,87 9,49 752 14,44 10,61 8,69 1594 1167 9,54 1718 12,55 10,24
2351 91/4 49 13,26 9,73 797 14,91 10,90 8,90 |16,49 12,01 9,78 1779 12,92 10,51

NOTES and GENERAL PRINCIPLES on page 10.
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INSTALLATION

It is suggested to have a milling in the wood equal to the thickness of the plate, increased by at least 1-2 mm, placing SHIM
spacers between the wood and the plate to centre it in the milling.

In this way, the steel residue from the drilling of the metal has an outlet to escape and does not obstruct the passage of the
drill through the plate, thus avoiding overheating of the plate and timber and also preventing the generation of smoke during

installation.
\\H_‘

Cutter increased by 1 mm on each side. Shavings obstructing the
holes in the steel during dril-
ling (spacers not installed).

1

To avoid breakage of the tip at the moment of pin-plate contact, it is recommended to reach the plate slowly, pushing with
a lower force until the moment of impact and then increasing it to the recommended value (40 kg for top-down applica-
tions and 25 kg for horizontal installations). Try to keep the dowel as perpendicular as possible to the surface of the timber
and the plate.

Wt ool o) e e | | i | _M"

Bl

Intact tip after correct installation of the dowel. Broken (cut) tip due to excessive force during impact with metal.

If the steel plate is too hard, the dowel tip may shrink significantly or even melt. In this case, it is advisable to check the material
certificates for any heat treatment or hardness tests performed. Try decreasing the force applied or alternatively changing the
type of plate.

Tip melted during installation on a too hard plate without spacers Reduction of the tip when drilling the plate due to the high hardness
between timber and plate. of the plate.

s
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I MINIMUM DISTANCES FOR DOWELS SUBJECT TO SHEAR

N a=0° N a=90°

d, [n_nm] rr!inimum 7.5 d [rr_nm] m_inimum 7.5

[in] distances 0.30 1 [in] distances 0.30
S [r;:? | 4d 13716 Se [r[?nr? | d T
a, [r;;,:?] max (5-d; 50mm) 1 155316 a [??r:?] max (4-d; 50mm) 1 155316
a [r;’;?] max (4-d; 50mm) 1 155(;16 a [r}’/\;}’\] max (4-d; 50mm) 1 1535916
€a [r;,;?] 4d 1 ??16 €a [rﬁr:?] 4d 1 ?916
ep [m‘] max (1,5-d; 1/2 So) b ep [r[*,.‘;?] 1,5-d ne

a = load-to-grain angle
d = dq = nominal dowel diameter

stressed end
-90°<a<90°

NOTES
Minimum distances FOR CONNECTORS SUBJECTED TO SHEAR STRESS in accordance with CSA 086 Clause 12.4.3.

STRUCTURAL VALUES
GENERAL PRINCIPLES

The steel plate is assumed to be 300 W and 350 W with a minimum ultimate
tensile strength equal to 65.3 ksi (450 MPa).

G is the mean relative density according to Table A.11. Most common wood
species are assumed such as Northern species (G=0.35), Spruce-Pine-Fir
(G=0.42), Douglas Fir (G=0.49), and Southern Pine (G=0.55).

The effective lengthis L - 15 mm for SBD L > 95 mm, and L - 8 mm for SBD
L <75 mm.

The dimension b, of the dowel should be positioned at the far right end
of the section, after the steel plate. Meanwhile, the head thread b, must
remain within the wooden part and should not go through the steel plate.
The dowels must be positioned in accordance with the minimum distances.
Dimensioning and verification of timber elements and steel plates must be
carried out separately.

rothoblaas

unloaded end
90° < a<270°

= =

stressed edge
0°<a<180°

unload edge
180° < a < 360°

NOTES

(1) The reference factored lateral resistance (Np) has been calculated according

to Clause 12.4 as per CSA-086 2019 and are representative of a single dowel.
Listed values are based on standard load duration factor (Kp = 1), permanent
dry service condition factor (Kgr = 1), and treatment factor (Kt = 1).

(2) The embedment length is calculated using the following equation:

b = (Legr -t - tyy)/2

where Lgg is the effective length of the dowel, t; is the thickness of

the steel plate, and tyj; is the thickness of the milled cut in the wood
section, 2 mm was considered for the tabulated values.

For the double shear, the calculated values consider that the steel plate
is placed in the cross section so that the SBD has the optimum distance
between each shear plane, i.e., ty 5 =ty p,. In the case of a non-symme-
trically dowel, the lowest embedment length was considered.
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