| STA Ce

SMOOTH DOWEL

HIGH-RESISTANCE STEEL
Dowel @16 and ©20 made of S355 steel grade to provide higher shear
strength to the standard sizes used in structural design.

TAPERED TIP
The end is narrowed for easy insertion inside the prepared hole in the
timber. Available in 1,0 m long version.

FOR SEISMIC ZONES
Available upon request in high bond steel and geometry designed to
avoid pull-out when used in seismic areas.

STAINLESS STEEL VERSION
Available in A2 | AISI304 stainless steel for outdoor structural applications.

e N
I* CANADIAN DESIGN VALUES

USA, EU and more design values available online.
o /

STA STAS
EXTERNAL LOADS
DIAMETER [mm] 75080 Va0 TFV ’I‘FV
LENGTH [mm] 55 (80 1000 =

MATERIAL —
Zn %

S235-S355 electrogalvanized carbon steel .
ELECTRO @ @ /_\ \L J/

PLATED

A2 :
A2 stainless steel : @ l

FIELDS OF USE

Assembly and structural connection of timber
components for timber-to-timber and timber-
to-steel shear connections

e solid timber and glulam

e CLT, LVL

e timber based panels

e
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LARGE STRUCTURES
ALSO OUTDOOR

Stainless steel A2 version suitable for outdoor
applications up to 1 km from the sea and on
class T4 acid wood.

TIMBER-TO-METAL

Ideal for being used with ALU and ALUMEGA
brackets in realizing concealed joints. When
used with wood taps it meets the fire safety re-
quirements and provides an optimal aesthetic
appearance.
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I CODES AND DIMENSIONS
STA - smooth dowel made of S235-S355 carbon steel

d CODE L L steel pcs
il [mml  fin]
STA860B 60 2 3/8 S235 100
STA880B 80 31/8 S235 100
ng STA8100B 100 4 S235 100
STA8120B 120 4 .3/4 S235 100
STA8140B 140 51/2 S235 100
STA1260B 60 2 3/8 S235 50
STA1270B 70 2 3/4 S235 50
STA1280B 80 31/8 S235 50
STA1290B 90 31/2 S235 50
STA12100B 100 4 S235 50
STA12110B 110 4 3/8 S235 50
STA12120B 120 4 .3/4 S235 50
STA12130B 130 51/8 S235 50
STA12140B 140 51/2 S235 25
12 STA12150B 150 6 S235 25
0.48 STA12160B 160 61/4 S235 25
STA12170B 170 6 3/4 S235 25
STA12180B 180 71/8 S235 25
STA12200B 200 8 S235 25
STA12220B 220 85/8 S235 25
STA12240B 240 91/2 S235 25
STA12260B 260 10 1/4 S235 25
STA12280B 280 11 S235 25
STA12320B 320 125/8 S235 25
STA12340B 340 13 3/8 S235 25
0%28 STA121000B 1000 39 3/8 S235 1
STA1680B 80 31/8 S355 25
STA16100B 100 4 S355 25
STA16110B 110 43/8 S355 25
STA16120B 120 4 .3/4 S355 25
16 STA16130B 130 51/8 S355 25
0.63 STA16140B 140 51/2 S355 25
STA16150B 150 6 S355 25
STA16160B 160 61/4 S355 15
STA16170B 170 6 3/4 S355 15
STA16180B 180 71/8 S355 15
STA A2 | AISI304 - stainless steel smooth dowel(
d CODE L L pcs
['[".‘,'1']‘] [mm] [in]
STA12100A2 100 4 25
STA12120A2 120 4 .3/4 25
STA12140A2 140 51/2 25
STA12160A2 160 61/4 25
0:.158 STA12180A2 180 71/8 25
STA12200A2 200 8 25
STA12220A2 220 85/8 25
STA12240A2 240 91/2 25
STA12260A2 260 101/4 25
STA16120A2 120 4 .3/4 25
STA16140A2 140 51/2 10
STA16150A2 150 6 10
STA16160A2 160 61/4 10
STA16180A2 180 71/8 10
0].'23 STA16200A2 200 8 10
STA16220A2 220 85/8 10
STA16240A2 240 91/2 10
STA16260A2 260 10 1/4 10
STA16280A2 280 11 10
STA16300A2 300 11 3/4 10

rothoblaas

Zn
ToLATED
d CODE L L steel pcs
[’[',.‘,:']‘] mml  fin]
STA16190B 190  71/2  S355 15
STA16200B 200 8 $355 15
STA16220B 220 85/8  S355 15
STA16240B 240 91/2  S355 15
STA16260B 260 101/4  S355 10
STA16280B 280 11 $355 10
0%23 STA16300B 300 113/4  S355 10
STA16320B 320 125/8  S355 10
STA16340B 340 133/8  S355 10
STA16360B 360 141/4  S355 10
STA16380B 380 15 $355 10
STA16400B 400 153/4  S355 10
STA16500B 500 193/4  S355 10
0?23 STA161000B 1000 393/8  S355 1
STA20120B 120  43/4  S355 10
STA20140B 140  51/2  S355 10
STA20160B 160  61/4  S355 10
STA20180B 180 71/8  S355 10
STA20190B 190  71/2  S355 10
STA20200B 200 8 5355 10
0?;’9 STA20220B 220 858  S355 10
STA20240B 240 91/2  S355 10
STA20260B 260 101/4  S355 5
STA20300B 300 1134  S355 5
STA20320B 320 125/8  S355 5
STA20360B 360 141/4  S355 5
STA20400B 400 153/4  S355 5
0?29 STA201000B 1000 393/8  S355 1

Available upon request the STAS high bond steel and geometry designed
to avoid pull-out when used in seismic areas (e.g. STAS16200).

Minimum quantity: 1000 pcs

d[ O
L |
L
AISI 304
d CODE L L pcs
['[".‘,'1']‘] [mm] fin]
STA20160A2 160 61/4 10
STA20180A2 180 71/8 10
STA20200A2 200 8 10
STA20220A2 220 85/8 10
STA20240A2 240 91/2 10
20 STA20260A2 260 10 1/4 5
0.79 STA20280A2 280 11 5
STA20300A2 300 11 3/4 5
STA20320A2 320 125/8 5
STA20340A2 340 133/8 5
STA20360A2 360 14 1/4 5
STA20380A2 380 15 5

WNot holding CE marking.
STA A2 | AISI304 codes are only available on request, with an estimated
lead time of 30 days.
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I GEOMETRY AND MECHANICAL CHARACTERISTICS

d[ )
L |
L
[mm] 8 12 16 20
Nominal diameter d
fin] 0.32 0.48 0.63 0.79
[mml 60 - 140 60 - 340 80 - 500 120 - 400
Length L
fin] 23/8-51/2  23/8-133/8 31/8-193/4  43/4-153/4
Material steel 5235 5235 5355 5355
Characteristic yield Fyp [MPa 27579 275.79 379,21 379,21
moment

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

I MINIMUM DISTANCES FOR DOWELS SUBJECT TO SHEAR

N a=0° F s \ a=90°
d [mm] minimum 8 12 16 20 d [mm] minimum 8 12 16 20
i [in] distances 0.32 048 0.63 0.79 d [in] distances 0.32 048 063 0.79
s [mm] 4d 32 48 64 80 s [mm] 3.4 24 36 48 60
P [in] 1174 17/8 21/2 31/8 P [in] 15/16 17/16 17/8 23/8
a [mm] 3.d 24 36 48 60 s [mm] 3.d 24 36 48 60
@ [in] 15716 17/16 17/8 23/8 @ [in] 15716 17/16 17/8 23/8
[mm] . 50 60 80 100 [mm] . 50 60 80 100
Ay max(BdiSomm) S 530 318 315716 Ay max(@diSomm) 20 318 315/16
[mm] i 50 50 64 80 [mm] i 50 50 64 80
8 gy LRSkCER) 2 212 31/8 8 gy RSEeeReunl 2 212 31/8
e [mm] 4-d 32 48 64 80 e [mm] 4-d 32 48 64 80
Q [in] 11/4 17/8 21/2 31/8 Q [in] 11/4 17/8 21/2 31/8
[mm] . 12 18 24 30 [mm] 12 18 24 30
e Gy MaxW5dil/2Sa) 5 416 1516 13160 P fing 1.5-d 12 11/16 15/16 13/16
a = load-to-grain angle
d = nominal dowel diameter
stressed end unloaded end stressed edge unload edge
-90°<a<90° 90° < a < 270° 0°<a<180° 180° < a < 360°

=

NOTES
¢ Minimum distances FOR CONNECTORS SUBJECTED TO SHEAR STRESS in accordance with CSA O86 2019 Clause 12.4.3.

s
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I STRUCTURAL VALUES | LATERAL RESISTANCE

1INTERNAL PLATE

STRENGTH VALUES
CSA-086 2019

geometry double shear - timber-to-steel-to-timber
tW
L| t, : %
tW
od,
factored lateral resistance N, (1)
steelplate | embedment _ _ _ _
dy L thickness =, | 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°
[’;.',:']‘] (mm] | {in] | [mml | fin] (mml [KN] [KN] [KN] [KN]
60 23/8 27,6 391 287 234 440 321 262|486 354 288 525 381 3,09
80 31/8 37,6 4,32 312 253489 351 284 544 389 313 590 420 3,38
100 4 3,2 1/8 47,6 473 3,37 2,71 539 381 305 602 424 339 654 460 3,66
120 | 4 3/4 57,6 514 362 289 588 412 327 654 460 364 692 499 395
140 51/2 67,6 554 3,87 307 606 442 349 654 495 390 692 539 4723
60 23/8 26,8 387 285 233 436 319 260 482 351 286|520 3,78 3,07
8 80 31/8 36,8 429 310 251|485 349 282 539 386 311|584 417 3,36
0.32 100 4 4,8 3/16 46,8 470 3,35 269 535 379 304|597 421 337 649 457 3,64
120 | 43/4 56,8 511 360 287 584 409 325 654 457 362|692 496 393
140 51/2 66,8 552 385 305|606 439 347 654 492 387 692 536 421
60 23/8 26,0 3,84 283 2,32 432 316 258 477 348 284 515 3,74 3,05
80 31/8 36,0 4,25 3,08 250 481 346 280 535 383 309 579 414 333
100 4 6.4 1/4 46,0 4,67 333 268 531 377 302 592 419 335|644 454 362
120 | 43/4 56,0 508 358 286 580 407 324 650 454 360 692 493 3,90
140 51/2 66,0 549 3,83 304 606 437 345 654 489 385 692 533 4,19
60 23/8 26,8 768 4,85 349 857 582 419 942 6,79 489 1011 750 5,48
70 2 3/4 31,8 798 575 4,14 893 6,61 497 983 725 580 10,57 778 6,38
80 31/8 36,8 827 611 479 928 6,82 559 10,24 751 6,14 11,04 8,07 6,58
90 31/2 41,8 857 6,29 514 964 704 575 1066 776 6,32 11,50 8,35 6,79
100 4 46,8 886 6,47 527 999 726 590 11,07 801 6,50 1197 8,63 6,99
110 4 3/8 51,8 9,16 6,65 540 10,35 748 6,06 |11,49 8,26 6,68 12,43 892 720
120 | 43/4 56.8 946 6,83 5,53 /10,70 769 6,22 1190 8,52 6,86 1290 920 740
130 51/8 61,8 975 701 566 11,06 791 6,37 12,31 877 705 13,36 9,49 761
140 51/2 66,8 10,05 719 579 11,41 813 6,53 12,73 9,02 723 13,83 9,77 781
150 6 48 3/16 71,8 10,34 737 592 11,77 8,34 6,68 1314 9,28 741 14,29 10,05 8,01
160 61/4 ’ 76,8 10,64 755 6,05 12,12 856 6,84 1356 9,53 759 14,76 10,34 8,22
170 6 3/4 81,8 1093 773 6,19 12,48 8,78 700 |1397 9,78 778 1522 10,62 8,42
180 71/8 86.8 11,23 791 6,32 12,83 899 715 14,38 10,04 796 |1523 1091 8,63
200 8 96,8 11,82 8,27 6,58 13,34 9,43 746 14,39 10,54 8,32 15,23 11,47 9,04
220 | 85/8 106,8 12,19 8,64 6,84 13,34 9,86 778 14,39 11,05 8,69 1523 11,95 9,45
240 | 91/2 116,8 12,19 9,00 710 13,34 10,29 8,09 14,39 11,29 9,05 | 15,23 11,95 9,85
260 | 10 1/4 126,8 12,19 9,36 736 13,34 10,46 8,40 14,39 11,29 9,41 1523 11,95 10,15
280 11 136,8 12,19 9,55 762 13,34 10,46 8,71 14,39 11,29 9,59 15,23 11,95 10,15
320 | 125/8 156,8 12,19 9,55 8,11 13,34 10,46 8,88 14,39 11,29 9,59 15,23 11,95 10,15
12 340 | 133/8 166,8 12,19 9,55 8,11 13,34 10,46 8,88 14,39 11,29 9,59 15,23 11,95 10,15
0.48 60 23/8 26,0 763 4,70 3,39 852 564 4,06 935 659 474 10,04 739 5,32
70 2 3/4 31,0 793 561 4,04 887 657 484976 721 565 10,50 774 6,34
80 31/8 36,0 8,23 6,08 4,69 923 6,79 557 1018 747 6,11 1096 8,02 6,55
90 31/2 41,0 852 6,26 512 958 701 572 1059 772 6,29 11,43 8,30 6,75
100 4 46,0 882 6,44 525994 722 588 /|11,01 797 647 11,89 859 6,96
110 4 3/8 51,0 9,11 6,62 538 10,29 744 6,03 11,42 822 6,65 12,36 8,87 716
120 | 43/4 56,0 941 6,80 551 1065 766 6,19 |11,83 8,48 6,84 12,82 916 737
130 51/8 61,0 970 6,98 564 11,00 787 6,35 12,25 8,73 702 13,29 9,44 757
140 51/2 66,0 10,00 716 577 11,36 8,09 6,50 12,66 898 720 13,75 9,72 778
150 6 64 1/4 71,0 10,30 734 590 11,71 8,31 6,66 13,08 9,24 738 14,22 10,01 798
160 61/4 ' 76,0 10,59 752 6,03 12,06 852 6,81 13,49 949 756 14,68 10,29 8,19
170 6 3/4 81,0 10,89 770 6,16 12,42 874 6,97 1390 974 775 15,15 10,58 8,39
180 71/8 86,0 11,18 788 6,29 |12,77 896 713 14,32 10,00 793 15,23 10,86 8,59
200 8 96,0 11,77 8,25 6,55 13,34 9,39 744 14,39 10,50 8,29 15,23 11,43 9,00
220 | 85/8 106,0 12,19 861 6,81 13,34 983 775 14,39 11,01 8,66 1523 1195 941
240 | 91/2 116,0 12,19 897 708 13,34 10,26 8,06 14,39 11,29 9,02 | 1523 11,95 9,82
260 | 101/4 126,0 12,19 9,33 734 13,34 10,46 8,38 14,39 11,29 9,39 15,23 11,95 10,15
280 11 136,0 12,19 9,55 760 13,34 10,46 8,69 14,39 11,29 9,59 1523 11,95 10,15
320 | 125/8 156,0 12,19 9,55 8,11 13,34 10,46 8,88 14,39 11,29 9,59 15,23 11,95 10,15
340 | 133/8 166,0 12,19 9,55 8,11 13,34 10,46 8,88 14,39 11,29 9,59 15,23 11,95 10,15
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I STRUCTURAL VALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA-086 2019
1INTERNAL PLATE

geometry double shear - timber-to-steel-to-timber
tW
L| t, : %
tW
od,
factored lateral resistance N, (1)
steelplate | embedment _ _ _ _
dy L thickness =, | 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°
[’;.',:']‘] (mm] | {in] | [mml | fin] (mml [KN] [KN] [KN] [KN]
60 23/8 25,2 746 4,56 3,28 | 846 547 394 929 6,38 4,60 996 717 516
70 23/4 30,2 788 546 393882 654 472 970 717 5511043 769 6,18
80 31/8 35,2 818 6,05 458 917 676 550 1011 743 6,08 10,89 798 6,52
90 31/2 40,2 8,47 6,23 510|952 697 570 10,53 768 6,26 11,36 826 6,72
100 4 45,2 877 641 523 988 719 585 1094 793 6,44 11,82 8,54 6,93
110 4 3/8 50,2 9,07 6,59 5,36 10,23 741 6,01 11,36 8,18 6,62 12,28 8,83 713
120 | 43/4 55,2 9,36 6,77 549 10,59 762 617 11,77 844 6,81 12,75 911 734
130 51/8 60,2 966 695 562 1094 784 6,32 12,18 8,69 6,99 |13,21 940 754
140 51/2 65,2 995 713 575 11,30 8,06 6,48 12,60 894 717 13,68 9,68 774
12 150 6 8 5/16 70,2 10,25 731 588 11,65 827 6,63 13,01 920 735 1414 996 795
0.48 160 61/4 75,2 10,54 749 6,01 12,01 8,49 6,79 13,42 945 754 1461 10,25 8,15
170 6 3/4 80,2 10,84 768 6,14 12,36 8,71 6,95 13,84 9,70 772 1507 10,53 8,36
180 71/8 85,2 11,14 786 6,27 (12,72 8,92 710 |14,25 996 790 15,23 10,82 8,56
200 8 95,2 11,73 8,22 6,53 13,34 9,36 741 14,39 10,46 8,26 15,23 11,38 8,97
220 | 85/8 105,2 12,19 8,58 6,79 13,34 9,79 773 14,39 10,97 8,63 |1523 11,95 9,38
240 91/2 115,2 12,19 8,94 705 13,34 10,22 8,04 14,39 11,29 8,99 1523 11,95 9,79
260 | 10 1/4 125,2 12,19 9,30 731 13,34 10,46 8,35 14,39 11,29 9,36 15,23 11,95 10,15
280 11 135,2 12,19 9,55 757 13,34 10,46 8,66 14,39 11,29 9,59 1523 11,95 10,15
320 | 125/8 155,2 12,19 9,55 8,10 13,34 10,46 8,88 14,39 11,29 9,59 15,23 11,95 10,15
340 | 133/8 165,2 12,19 9,55 8,11 13,34 10,46 8.88 14,39 11,29 9,59 15,23 11,95 10,15
80 31/8 36,0 13,56 8,29 5,97 16,27 994 716 18,46 11,60 8,35 19,78 13,02 9,38
100 4 46,0 15,88 10,59 762 1775 12,70 9,15 19,51 14,46 10,67 20,96 1550 11,98
110 | 43/8 51,0 16,26 11,74 8,45 18,20 13,47 10,14 20,04 14,78 11,83 21,55 15,86 13,00
120 | 4 3/4 56,0 16,63 12,30 9,28 18,65 13,74 11,13 20,56 15,10 12,36 22,15 16,22 13,26
130 51/8 61,0 17,01 12,53 10,11 | 19,10 14,02 11,47 /21,09 1542 12,60 22,74 16,58 13,52
140 51/2 66,0 17,39 12,76 10,45 19,55 14,29 11,67 |21,62 1575 12,83|23,33 16,94 13,78
150 6 71,0 17,76 12,99 10,61 20,00 14,57 11,87 22,15 16,07 13,06 23,92 17,31 14,04
160 6 1/4 76,0 18,14 13,22 10,78 20,45 14,85 12,07 22,67 16,39 13,29 24,51 17,67 14,30
170 6 3/4 81,0 18,52 13,45 10,95/20,91 15,12 12,27 23,20 16,71 13,52 25,10 18,03 14,56
180 71/8 86,0 18,89 13,68 11,11 21,36 1540 12,46 23,73 17,03 13,75|25,69 18,39 14,82
16 190 71/2 91,0 19,27 13,91 11,28 21,81 15,67 12,66 24,25 17,36 13,99 26,28 18,75 15,08
0.63 200 8 6,4 1/4 96,0 19,65 14,14 11,44 22,26 15,95 12,86 24,78 1768 14,22 26,88 19,11 15,34
220 | 85/8 106,0 20,40 14,60 11,77 23,16 16,50 13,26 25,83 18,32 14,68 28,06 19,83 15,86
240 | 91/2 116,0 21,15 15,06 12,10 24,07 17,05 13,66 26,89 18,97 15,15|29,24 20,56 16,38
260 | 101/4 126,0 21,90 15,52 12,44 24,97 1761 14,05 2794 19,61 1561 30,42 21,28 16,90
280 11 136,0 22,66 15,98 12,77 25,87 18,16 14,45/28,99 20,25 16,07 31,04 22,00 1742
300 | 11 3/4 146,0 23,41 16,44 13,10 26,78 18,71 14,85 29,32 20,90 16,54 31,04 22,73 1794
320 | 125/8 156,0 24,16 16,90 13,43 2718 19,26 15,25 29,32 21,54 17,00 31,04 23,45 18,46
340 | 133/8 166,0 24,83 17,36 13,76 2718 19,81 15,64 29,32 22,19 1746 31,04 24,17 18,98
360 | 141/4 176.0 24,83 1782 14,09 2718 20,36 16,04 29,32 22,83 1793 31,04 24,34 19,50
380 15 186.,0 24,83 18,28 14,42 | 2718 20,92 16,44 29,32 22,99 18,39 31,04 24,34 20,02
400 | 153/4 196,0 24,83 18,74 1475|2718 21,30 16,84 29,32 22,99 18,85 31,04 24,34 20,54
500 | 193/4 246,0 24,83 19,46 16,41 | 2718 21,30 18,09 29,32 22,99 19,53 31,04 24,34 20,69

NOTES and GENERAL PRINCIPLES on page 9.

s
rothoblaas DOWELS, BOLTS AND RODS | STA | 07-24



I STRUCTURAL VALUES | LATERAL RESISTANCE

1INTERNAL PLATE

STRENGTH VALUES
CSA-086 2019

geometry double shear - timber-to-steel-to-timber
tT
L t, %
tW
od,
factored lateral resistance N, (1)
steelplate | embedment _ _ _ _
dy L thickness = , | 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°
[’;.',:']‘] (mml | fin] | mm] | fin] (mml [KN] [KN] [KN] [KN]
80 31/8 35,2 13,26 8,10 5,83 (1591 9,72 700 18,37 11,35 8,17 119,69 12,73 9,17
100 4 45,2 15,82 10,40 749 1767 12,48 8,99 19,43 14,41 10,49 20,87 15,44 11,77
110 | 43/8 50,2 16,20 11,55 8,32 18,13 13,42 9,98 19,95 14,73 11,65 21,46 15,80 12,96
120 | 4 3/4 55,2 16,57 12,27 9,15 18,58 13,70 10,98 /20,48 15,05 12,33 22,05 16,16 13,22
130 51/8 60,2 16,95 12,50 9,97 19,03 13,97 11,44 21,01 15,37 12,56 22,64 16,52 13,48
140 51/2 65,2 17,33 12,73 10,42 /19,48 14,25 11,64 21,54 15,70 12,79 23,23 16,89 13,74
150 6 70,2 1770 12,96 10,59|19,93 14,53 11,84 22,06 16,02 13,02 23,83 17.25 14,00
160 61/4 75,2 18,08 13,19 10,75/20,38 14,80 12,04|22,59 16,34 13,25 24,42 1761 14,26
170 6 3/4 80,2 18,46 13,42 10,92 20,83 15,08 12,23|23,12 16,66 13,49 25,01 1797 14,52
180 71/8 85,2 18,83 13,65 11,08 21,29 15,35 12,43 23,64 16,98 13,72 25,60 18,33 14,78
190 71/2 90,2 19,21 13,88 11,25 21,74 15,63 12,63|24,17 17,31 13,95|26,19 18,69 15,04
200 8 8 5/16 95,2 19,59 14,11 11,42 122,19 1591 12,83 24,70 1763 14,18 26,78 19,05 15,30
220 | 85/8 105,2 20,34 14,57 11,75 23,09 16,46 13,23 25,75 18,27 14,65 2797 19,78 15,82
240 | 91/2 115,2 21,09 15,03 12,08|24,00 17,01 13,63|26,80 18,92 1511 29,15 20,50 16,34
260 | 101/4 125,2 21,84 15,49 12,41 24,90 1756 14,02|2786 19,56 15,57 30,33 21,22 16,86
280 11 135,2 22,60 1595 12,74 25,80 18,11 14,42 28,91 20,20 16,04 31,04 21,95 1738
300 | 113/4 145,2 23,35 16,41 13,07 | 26,71 18,67 14,82 29,32 20,85 16,50|31,04 22,67 1790
320 | 125/8 155,2 24,10 16,87 13,40| 27,18 19,22 15,22 29,32 21,49 16,96 31,04 23,39 18,42
340 | 133/8 165,2 24,83 17,33 13,73|2718 19,77 15,61|29,32 22,13 1743 31,04 24,11 18,94
360 |141/4 175,2 24,83 17,79 14,06 27,18 20,32 16,01 29,32 22,78 17,89 31,04 24,34 19,46
380 15 185,2 24,83 18,25 14,40 27,18 20,87 16,41 29,32 22,99 18,35 31,04 24,34 19,98
400 | 153/4 195,2 24,83 18,71 14,73 2718 21,30 16,80 29,32 22,99 18,82 31,04 24,34 20,50
16 500 | 19 3/4 245,2 24,83 19,46 16,38 27,18 21,30 18,09 /29,32 22,99 19,53 31,04 24,34 20,69
0.63 80 31/8 34,4 1296 792 570 15,55 9,51 6,84 18,15 11,09 798 19,59 12,45 8,96
100 4 44,4 15,76 10,22 7,36 1760 12,27 8,83 19,34 14,31 10,30|20,77 15,38 11,56
110 | 43/8 49,4 16,14 11,37 8,19 18,05 13,38 9,82 19,87 14,68 11,46 21,37 1574 12,87
120 | 4 3/4 54,4 16,52 12,23 9,01 18,51 13,65 10,82 20,40 15,00 12,29 21,96 16,11 13,18
130 | 51/8 59,4 16,89 12,46 9,84 18,96 13,93 11,41 20,92 15,32 12,52 22,55 16,47 13,44
140 51/2 64,4 17,27 12,69 10,40 19,41 14,21 11,61 21,45 15,64 12,75 23,14 16,83 13,70
150 6 69,4 17,64 12,92 10,56 19,86 14,48 11,81 21,98 1597 12,99 23,73 1719 13,96
160 6 1/4 74,4 18,02 13,15 10,73 20,31 14,76 12,00 22,51 16,29 13,22 24,32 1755 14,22
170 6 3/4 79,4 18,40 13,38 10,89|20,76 15,03 12,20|23,03 16,61 13,45 24,91 1791 14,48
180 71/8 84,4 18,77 13,61 11,06 21,21 15,31 12,40 23,56 16,93 13,68 25,51 18,27 14,74
190 71/2 89,4 19,15 13,84 11,22 21,67 15,59 12,60 24,09 1725 13,91 |26,10 18,64 15,00
200 8 9,6 3/8 94,4 19,53 14,07 11,39 22,12 15,86 12,80 24,61 17,58 14,14 26,69 19,00 15,26
220 | 85/8 104,4 20,28 14,53 11,72 23,02 16,41 13,20 25,67 18,22 14,61 2787 19,72 15,78
240 | 91/2 114,4 21,03 14,99 12,05 23,92 16,97 13,59 26,72 18,86 15,07 29,05 20,44 16,30
260 | 101/4 124.,4 21,78 15,45 12,38 24,83 17,52 13,99 2777 19,51 15,54 30,24 21,17 16,82
280 11 134,4 22,54 1591 12,71 25,73 18,07 14,39 /28,83 20,15 16,00 31,04 21,89 1734
300 | 113/4 144,4 23,29 16,37 13,05 26,63 18,62 14,79 129,32 20,80 16,46 31,04 22,61 1786
320 | 125/8 154,4 24,04 16,83 13,38 2718 19,17 15,18 29,32 21,44 16,93 31,04 23,33 18,38
340 | 133/8 164,4 24,79 17,29 13,71 2718 19,73 15,58 29,32 22,08 17,39 31,04 24,06 18,90
360 | 141/4 174.4 24,83 17,75 14,04 2718 20,28 15,98 29,32 22,73 17.85 31,04 24,34 19,42
380 15 184,4 24,83 18,21 14,37 | 27,18 20,83 16,38 29,32 22,99 18,32 31,04 24,34 19,94
400 | 153/4 194,4 24,83 18,67 14,70 | 2718 21,30 16,77 129,32 22,99 18,78 31,04 24,34 20,46
500 | 193/4 244,4 24,83 19,46 16,36 27,18 21,30 18,09 29,32 22,99 19,53 31,04 24,34 20,69

NOTES and GENERAL PRINCIPLES on page 9.

rothoblaas

DOWELS, BOLTS AND RODS | STA | 07-24



I STRUCTURAL VALUES | LATERAL RESISTANCE

1INTERNAL PLATE

STRENGTH VALUES
CSA-086 2019

geometry double shear - timber-to-steel-to-timber
tT
L t, %
tW
od,
factored lateral resistance N, (1)
steelplate | embedment _ _ _ _
dy L thickness =, | 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°
[’;.',:']‘] (mml | fin] | Imm] | fin] (mml [KN] [KN] [KN] [KN]
120 4 3/4 56,0 23,96 15,34 11,04 26,75 18,41 13,25|29,39 21,48 15,46 31,56 23,38 17,36
140 | 51/2 66,0 24,86 18,08 13,02 27,83 20,58 15,62 30,65 22,59 18,22 32,97 24,25 19,86
160 61/4 76,0 25,75 19,00 14,99 28,90 21,24 17,39 31,90 23,36 19,09 34,38 25,11 20,48
180 71/8 86,0 26,65 19,55 15,99 29,98 21,89 17,87 | 33,16 24,13 19,64 35,79 25,97 21,10
200 8 96,0 27,54 20,09 16,39 31,05 22,55 18,34 34,41 24,89 20,19 3719 26,83 21,72
220 | 85/8 64 1/4 106,0 28,44 20,64 16,78 32,13 23,21 18,81 35,66 25,66 20,75 38,60 2769 22,34
240 | 91/2 ' 116,0 29,34 21,19 1717 133,20 23,87 19,28 36,92 26,43 21,30|40,01 28,55 22,96
260 | 101/4 126,0 30,23 21,74 17,57 34,28 24,52 19,76 38,17 2719 21,85 41,42 29,41 23,58
300 | 113/4 146,0 32,02 22,83 18,36|36,43 25,84 20,70|40,68 28,73 22,95 44,23 31,13 24,82
320 | 125/8 156,0 32,92 23,38 18,75 3750 26,49 21,18 41,94 29,49 23,51 45,64 31,99 25,44
360 | 141/4 176,0 34,71 24,47 19,54 39,65 2781 22,12 44,45 31,03 24,61 4735 33,71 26,68
400 | 153/4 196,0 36,50 25,57 20,33 41,45 29,12 23,07 44,73 32,56 25,71 47,35 35,43 27,92
120 4 3/4 54,4 23,82 14,91 10,73 26,58 17,89 12,88|29,19 20,87 15,02 31,34 23,25 16,86
140 51/2 64,4 24,71 1764 12,70 27,65 20,48 15,24 30,45 22,47 17,78 32,75 24,11 19,77
160 61/4 74,4 25,61 1891 14,67 28,73 21,13 17,32 1 31,70 23,24 19,00 34,15 24,97 20,39
180 71/8 84.4 26,51 19,46 15,93 29,81 21,79 1779 32,96 24,00 19,55 35,56 25,83 21,01
200 8 94,4 27,40 20,01 16,32 30,88 22,45 18,26 34,21 24,77 20,11|36,97 26,69 21,62
20 220 | 85/8 96 3/8 104,4 28,30 20,55 16,72 31,96 23,10 18,74 35,47 25,54 20,66 38,38 27,55 22,24
0.79 240 | 91/2 ' 114,4 29,19 21,10 1711 33,03 23,76 19,21 36,72 26,30 21,21 39,79 28,41 22,86
260 | 101/4 124.,4 30,09 21,65 1751 | 34,11 24,42 19,68 3797 27,07 21,76 | 41,19 29,27 23,48
300 | 113/4 144.,4 31,88 22,74 18,29|36,26 25,73 20,63/40,48 28,60 22,87 44,01 30,99 24,72
320 | 125/8 154,4 32,78 23,29 18,69 37,33 26,39 21,10 41,74 29,37 23,42 45,42 31,85 25,34
360 | 141/4 174,4 34,57 24,39 19,48 39,48 27,70 22,05 44,25 30,90 24,52| 47,35 33,57 26,58
400 | 153/ 194,4 36,36 25,48 20,27 |41,45 29,02 22,99 44,73 32,44 25,63 47,35 35,29 2782
120 4 3/4 52,9 23,68 14,47 10,42 |26,41 17,37 12,50 28,99 20,26 14,59 31,11 22,74 16,37
140 51/2 62,9 24,57 17,21 12,39 27,48 20,37 14,87 30,25 22,35 17,35 32,52 23,97 19,47
160 6 1/4 72,9 25,47 18,82 14,36 28,56 21,03 17,23 31,50 23,12 18,92 33,93 24,83 20,29
180 71/8 82,9 26,36 19,37 15,87 29,63 21,69 1772 32,76 23,88 19,47 35,34 25,69 20,91
200 8 92,9 27,26 19,92 16,26 30,71 22,34 18,19 34,01 24,65 20,02 36,75 26,55 21,53
220 | 85/8 127 12 102,9 28,16 20,47 16,65 31,79 23,00 18,66 3527 2542 20,57 38,15 2741 2215
240 | 91/2 ' 112,9 29,05 21,01 17,05 32,86 23,66 19,13 36,52 26,18 21,12 39,56 28,27 22,77
260 | 101/4 122,9 29,95 21,56 1744 33,94 24,31 19,61 | 3777 26,95 21,68 40,97 29,13 23,38
300 | 113/4 142,9 31,74 22,66 18,23 36,09 25,63 20,55 40,28 28,48 22,78 43,79 30,86 24,62
320 | 125/8 152,9 32,64 23,21 18,63 3716 26,28 21,03 41,54 29,25 23,33|45,19 31,72 25,24
360 |14 1/4 1729 34,43 24,30 19,41 39,31 27,60 21,97 44,05 30,78 24,43 47,35 33,44 26,48
400 | 153/4 192,9 36,22 25,40 20,20 41,45 28,91 22,92 44,73 32,32 25,54 4735 3516 2772
STRUCTURAL VALUES
GENERAL PRINCIPLES NOTES

The values are valid for a beam width equal to or greater than the dowel
length. The dowels are installed symmetrically with the steel plate in the
center of the beam.

Listed values are based on standard load duration factor (Kp = 1), permanent
dry service condition factor (Kgg = 1), and treatment factor (Kt = 1).

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=042), Douglas Fir (G=0.49), and Southern Pine (G=0.55).

Dimensioning and verification of timber elements and steel plates must be
carried out separately.

rothoblaas

() The reference factored lateral resistance (N,) has been calculated for dif-
ferent load-to grain angles according to Clause 12.4 as per CSA-O86 2019
and are representative of a single dowel with two shear planes.

(2)1/16 inch tolerance has been assumed for the timber slot.

() The embedment length is calculated using the following equation ty=(-t) -
tmi)/ 2. Where Lis the length of the dowel, t; is the thickness of the steel plate,
and t is the thickness of the milled cut in the wood section, 1/16 inch was
considered for the tabulated values.
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I STAS | IMPROVED BOND DOWEL FOR SEISMIC LOADS

d[ (I

SR

Knurled dowel available on request. Knurling limits the displacement
of the dowels from the joint during an earthquake, as stipulated in Eu-
rocode 8, and allows for a pull-out strength of 1 kN, as stipulated in
EN 14592:2022.

STAS - WITHDRAWAL VALUES
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Make a pre-drilling hole with a diameter equal to
the diameter of the dowel using a drill press or CNC
machine. The hole must be perfectly perpendicular.

rothoblaas

Clean the hole and place the dowel
with the knurling in contact with the
timber.

Drive the dowel into the hole using a
hammer.
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