| HBS PLATE A4 B B e

PAN HEAD SCREW FOR PLATES

A4 | AISI316

HBS PLATE version in A4 | AlSI316 austenitic stainless steel for high cor-
rosion resistance. Ideal for environments adjacent to the sea in corrosiv-
ity class C5 and for insertion on the most aggressive timbers in class T5.

STEEL-TO-TIMBER CONNECTIONS

The under-head shoulder achieves an interlocking effect with the circu-
lar hole in the plate, thus guaranteeing excellent static performance. The
edgeless geometry of the head reduces stress concentration points and
gives the screw strength.

T5 TIMBER CORROSIVITY

Suitable for use in applications on agressive woods with an acidity (pH)
level below 4 such as oak, Douglas fir and chestnut, and in wood mois-
ture conditions above 20%.

, B
/ I * CANADIAN DESIGN VALUES | —— BITINELEDED
\ USA, EU and more design values available online. / DIAMETER [mm]

\ 35( ® 12)12

LENGTH [mm]
25( (80 200)200

SERVICE CONDITION

0P ®

ATMOSPHERIC CORROSIVITY

WOOD CORROSIVITY

MATERIAL

12| A4 ] AISI316 austenitic stainless
L steel (CRC )

FIELDS OF USE

e timber based panels

e solid timber and glulam

e CLT and LVL

» ACQ, CCA treated timber
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I CODES AND DIMENSIONS

d, CODE L b Ap pcs d, CODE L b Ap pcs
[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
HBSPL860A4 60 52 1-10 100 HBSPL12100A4 100 75 1-15 25
HBSPL880A4 80 55 1-15 100 HBSPL12120A4 120 90 1-20 25
g  HBSPL8100A4 100 75 1-15 100 12 HBSPL12140A4 140 110 1-20 25
TX40 HBSPL8120A4 120 95 1-15 100 TX50 HBSPL12160A4 160 120 1-30 25
HBSPL8140A4 140 110 1-20 100 HBSPL12180A4 180 140 1-30 25
HBSPL8160A4 160 130 1-20 100 HBSPL12200A4 200 160 1-30 25
HBSPL1080A4 80 60 1-10 50 ,
HBSPL10100A4 100 75 1-15 50 METAL-to-TIMBER recommended use:
10 HBSPL10120A4 120 95 1-15 50 _q - '3,‘\
TX40 HBSPL10140A4 140 110 1-20 50 m - ;
HBSPL10160A4 160 130 1-20 50 N% TORQUE ==
HBSPL10180A4 180 150 1-20 50 IMPACT LIMITER Mins rec

I GEOMETRY AND MECHANICAL CHARACTERISTICS

ad
T
o[ g[jfﬁ LLLLARL AN ARRL NS
|
t Oy dg b ‘
L |
Nominal diameter d, [mm] 8 10 12
Head diameter dy [mml] 13,50 16,50 18,50
Internal thread diameter d, [mm] 5,90 6,60 7,30
Shank diameter el [mm] 6,30 7,20 8,55
Head thickness ty [mm] 10,00 11,50 13,00
Washer thickness ty [mml] 4,00 4,50 5,00
Underhead diameter dyk [mm] 10,00 12,00 13,00
Hole diameter on steel plate dysteel  [MMI 11,00 13,00 14,00
Pre-drilling hole diameter(®) dys [mm] 5,0 6,0 7,0
(Upre-drilling valid for softwood.
MECHANICAL PROPERTIES
Nominal diameter d;  [mm] 8 10 12
Factored tensile strength of, [kN] 9,23 10,89 17,15
Bending yield strength Fyp  [MPa] 631 619 655
Factored shear strength of the screw ~ ®v,  [kN] 5091 7,39 9,04
G=0.35 69,83 87,29 104,75
Specified withdrawal resistance per G=0.42 80,80 101,00 121,20
millimeter of threaded shank (tip Yo  [IN/mm]
included) G=0.49 91,40 114,26 13711
G=0.55 100,25 125,32 150,38
G=0.35 113 1,59 1,92
Specified head pull-through resistance F o kNI G=0.42 1,36 191 2,30
per screw a G=0.49 1,58 2,23 2,69
G=0.55 1,78 2,50 3,02
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I MINIMUM DISTANCES FOR SHEAR LOADS | TIMBER

O screws inserted WITHOUT pre-drilled hole G<044
—
dq 8 0.32 10 0.40 12 0.48
[mm] lin] [mm] lin] [mm] lin]

Sp 12-d# 96 33/4 120 4 3/4 144 511/16

Sa 5.d 40 19/16 50 115/16 60 2 3/8

ap 15.d# 120 4 3/4 150 6 180 71/8

a 10.d# 80 31/8 100 4 120 4 3/4

eq 10-d 80 31/8 100 4 120 4 3/4

ep 5.d 40 19/16 50 115/16 60 23/8

# For Western Red Cedar, this minimum spacing shall be increased by 50%.

O screws inserted WITHOUT pre-drilled hole 0.44<G<0.50
—
dq 8 0.32 10 0.40 12 0.48
[mm] lin] [mm] lin] [mm] lin]

Sp 18-d 144 511/16 180 71/8 216 81/2

Sa 7d 56 2 3/16 70 2 3/4 84 35/16

aL 22-d 176 6 15/16 220 85/8 264 10 3/8

a 15.d 120 4 3/4 150 6 180 71/8

€q 12.d 96 33/4 120 4 .3/4 144 511716

ep 7-d 56 2 3/16 70 2 3/4 84 35/16

@ screws inserted WITH pre-drilled hole

—
dg 8 0.32 10 0.40 12 0.48
[mm] [in] [mm] [in] [mm] [in]
Sp 5.dt 40 19/16 50 115/16 60 2 3/8
Sa 4-d 32 11/4 40 19/16 48 17/8
a_ 12.dt 96 33/4 120 4 .3/4 144 511716
a 7-dt 56 2 3/16 70 2 3/4 84 35/16
eq 7d 56 2 3/16 70 23/4 84 35/16
€ep 3-d 24 15/16 30 13/16 36 17/16

t For Douglas Fir—Larch and Western Red Cedar, this minimum spacing shall be increased by 50%.
d = dq = nominal diameter of the screw
a = load-to-grain angle

stressed end unloaded end stressed edge unload edge
-90°<a<90° 90° < a < 270° 0°<a<180° 180° < a < 360°

NOTES

¢ The minimum spacing and distances comply with Clause 12.12.5 of CSA 086:24, where d; refers to the nominal diameter of the self-tapping screw.

« The spacing, end, and edge distances for Rothoblaas screws installed in the narrow face of CLT panels shall comply with the specifications outlined in ETA-11/0030.
* The placement of fasteners subjected to axial loading shall be determined in accordance with Clause 12.12.5 of CSA 086:24.
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STRUCTURAL VALUES | AXIAL TENSION

STRENGTH VALUES

CSA 086:24
TENSION(
thread withdrawal steel
geometry .
a=90° a = 45° end grain a = 0° tension
il /.
L ‘ 4 1:1
g e —>
b = ] l l
a = -
factored withdrawal factored withdrawal factored withdrawal factored tension
resistance P, resistance P, resistance P, (2)(3) resistance T,
d, L b G G G
0.35 042 049 055 035 042 049 0.55  0.35 042 049 0.5
[?;,:?] [mml]  [in] [mm]| [kN] ~ [kNI  [kN] ~ [kN] | [kN] ~ [kN] ~ [kN]  [kN] | [kN] ~ [kN]  [kN]  [kN] [kN]
60 23/8 52 1 215 249 282 309 196 226 256 281 108 124 141 154
80 31/8 55 230 266 301 330 209 242 273 300 115 1,33 150 165
8 100 4 75 | 328 379 429 470 298 345 390 427 164 189 214 235
0.32 120 434 95 425 492 557 611 387 447 506 555 213 246 278 3,05 923
140 51/2 110 | 499 577 653 716 | 453 524 593 6,51 | 249 288 326 3,58
160 61/4 130 | 596 690 781 856 542 6,27 710 778 | 298 345 390 4,28
80 31/8 60 @ 306 354 400 439 | 278 321 364 399 153 177 200 219
100 4 75 397 460 520 570 361 418 473 518 | 199 230 260 285
10 120 43/4 95 | 519 6,01 680 746 472 546 618 6,78 | 260 3,00 340 373 10.89
0.40 140 51/2 110 611 707 800 877 555 643 727 797 306 354 400 4,39 '
160 61/4 130 | 733 848 960 10,53 667 771 873 957 | 367 424 480 526
180 71/8 150 | 855 990 11,20 1228 778 9,00 10,18 11,16 | 428 495 560 6,14
100 4 75 | 462 534 605 663 420 486 550 6,03 | 231 267 302 332
120 43/4 90 | 572 6,62 749 821 520 602 681 746 | 286 331 374 411
12 140 51/2 110 | 719 831 941 1032 653 756 855 938 | 359 416 470 516
048 160 61/4 120 | 792 916 10,37 11,37 | 720 833 942 10,34 396 4,58 518 568 145
180 71/8 140 | 9,39 10,86 12,29 1347 8,53 9,87 11,17 1225| 469 543 6,14 6,74
200 8 160 | 10,85 12,56 14,20 15,58 9,87 11,41 1291 14,16 543 6,28 710 779

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 5.
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I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR(4]
timber-to-timber timber-to-timber
geometry a=90° a=0°

L H J o o

; = =

/ ?

factored lateral factored lateral
resistance N, resistance N,(2 (3)
G G
d L b AB)

t 0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55
[’[”.":']‘] mml  fin]  [mm] [mm]| kNI [kN] [kN] [kN] [kN] [kN] [kN] [kN]
60 2 3/8 52 15 0,92 1,10 1,29 1,44 0,59 0,71 0,83 0,93
80 31/8 55 25 1,16 1,39 1,55 1,68 0,76 0,91 1,07 1,20
8 100 4 75 25 1,22 1,39 1,55 1,68 0,86 1,03 1,20 1,35
0.32 120 43/4 95 25 1,22 1,39 1,55 1,68 0,95 1,14 1,34 1,46
140 51/2 110 30 1,28 1,46 1,63 1,78 1,09 1,27 1,43 1,56
160 61/4 130 30 1,28 1,46 1,63 1,78 1,10 1,27 1,43 1,56
80 31/8 60 20 1,40 1,67 1,86 2,02 0,90 1,07 1,25 1,41
100 4 75 25 1,54 1,75 1,96 2,13 1,05 1,26 1,47 1,65
10 120 43/4 95 25 1,54 1,75 1,96 2,13 1,16 1,39 1,63 1,83
0.40 140 51/2 110 30 1,61 1,84 2,06 2,24 1,32 1,58 1,79 1,96
160 61/4 130 30 1,61 1,84 2,06 2,24 1,39 1,59 1,79 1,96
180 71/8 150 30 1,61 1,84 2,06 2,24 1,39 1,59 1,79 1,96
100 4 75 25 1,90 2,16 2,41 2,61 1,21 1,46 1,70 1,91
120 4 3/4 90 30 1,98 2,25 2,52 2,74 1,39 1,67 1,94 2,18
12 140 51/2 110 30 1,98 2,25 2,52 2,74 1,52 1,82 2,12 2,38
0.48 160 61/4 120 40 2,14 2,44 2,74 2,99 1,74 2,09 2,40 2,63
180 71/8 140 40 2,14 2,44 2,74 2,99 1,85 2,13 2,40 2,63
200 8 160 40 2,14 2,44 2,74 2,99 1,85 2,13 2,40 2,63

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 11.
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STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR(4]
cometr steel-to-timber steel-to-timber steel-to-timber
E v a=90° a=0° a=90°
i — TSpiure & TS
L £ £ £
— NN
£ = =
factored lateral factored lateral factored lateral
resistance N, resistance N,(2) (3) resistance N,

d L SPLATE G G G
! 035 042 049 055 035 042 049 055 0.35 042 049 0.55
[r[',.‘,f,?] [mm]  [in] [’”[?,:]”] (kN [kN] kNl [kN] | [kN] kNI [kN] kNl | [kN] kNl [kN]  [kN]
60 23/8 2,23 2,55 2,86 3,11 1,18 1,34 1,49 1,62 2,11 2,41 2,70 2,94
80 31/8 2,51 2,88 3,15 3,36 1,30 1,48 1,65 1,80 2,37 2,71 3,03 3,23
8 100 4 2,85 3,17 3,47 3,71 1,52 1,74 1,95 2,12 2,74 3,06 3,35 3,58
0.32 120 43/4 3,09 3,45 3,79 4,06 1,74 1,99 2,22 2,37 2,99 3,34 3,67 3,94
140 51/2 3,28 3,66 4,03 4,33 191 2,13 2,34 2,51 3,17 3,55 391 4,20
160 61/4 3,52 3,95 4,35 4,68 2,03 2,27 2,50 2,68 3,42 3,83 4,23 4,55
80 31/8 3,13 3,58 4,03 4,31 1,63 1,85 2,07 2,25 2,95 3,38 3,80 4,15
100 4 3,56 3,96 4,34 4,64 1,85 2,12 2,37 2,59 3,43 3,82 4,18 4,48

10 120 43/4 3,2 3,87 4,32 4,74 5,08 2,12 2,43 2,73 2,97 3,74 4,17 4,58 4,92
040 140 512 1/8 4,10 4,58 5,04 5,41 2,35 2,67 2,93 3,14 3,97 4,44 4,88 5,25

160 61/4 4,40 4,94 5,44 5,85 2,55 2,85 3,13 3,36 4,27 4,79 5,28 5,68

180 71/8 4,71 5,29 5,76 5,94 2,70 3,02 3,35 3,58 4,58 5,15 5,61 578

100 4 4,34 4,93 5,39 5,76 2,23 2,55 2,85 3,10 4,10 4,71 5,19 5,55

120 4 3/4 4,71 5,25 5,75 6,16 2,50 2,86 3,21 3,50 4,54 5,06 5,515 5,95

12 140 51/2 5,08 5,67 6,23 6,68 2,81 3,22 3,63 3,89 4,91 5,49 6,03 6,47
048 160 61/4 5,26 5,88 6,47 6,95 3,03 3,42 3,79 4,02 5,09 5,70 6,27 6,74
180 71/8 5,63 6,31 6,95 7,47 3,25 3,63 3,99 4,29 5,46 6,12 6,75 7,26

200 8 599 6,73 743 8.00 3,44 3,85 4,23 4,55 5,83 6,55 7,23 7,79

60 23/8 2,20 2,51 2,80 3,05 1,17 1,32 1,47 1,60 2,08 2,37 2,65 2,89

80 31/8 2,47 2,84 3,15 3,36 1,28 1,46 1,63 1,77 2,33 2,67 3,00 5,28

8 100 4 2,85 3,17 3,47 3,71 1,50 1,72 1,93 2,10 2,74 3,06 3,35 3,58
0.32 120 43/4 3,09 3,45 3,79 4,06 1,72 1,97 2,22 2,37 2,99 3,34 3,67 3,94
140 51/2 3,28 3,66 4,03 4,33 1,91 2,13 2,34 2,51 3,17 3,55 3,91 4,20

160 61/4 3,52 3,95 4,35 4,68 2,03 2,27 2,50 2,68 3,42 3,83 4,23 4,55

80 31/8 3,08 3,53 3,97 4,31 1,61 1,83 2,04 2,22 2,91 3,34 3,74 4,08

100 4 3,56 3,96 4,34 4,64 1,84 2,10 2,35 2,56 3,40 3,82 4,18 4,48

10 120 4 3/4 6.4 3,87 4,32 4,74 5,08 2,10 2,41 2,71 2,96 3,74 4,17 4,58 4,92
040 140 51/2 1/4 4,10 4,58 5,04 5,41 2,33 2,67 2,93 3,14 3,97 4,44 4,88 5,25

160 61/4 4,40 4,94 5,44 5,85 2,55 2,85 3,13 3,36 4,27 4,79 5,28 5,68

180 71/8 4,71 5,29 5,76 5,94 2,70 3,02 3,53 3,58 4,58 5,45 5,61 5,78

100 4 4,29 4,92 5,39 5,76 2,21 2,52 2,82 3,07 4,06 4,65 5,19 5,55

120 43/4 4,71 5,25 5,75 6,16 2,48 2,84 3,18 3,47 4,54 5,06 5,5 5,95

12 140 51/2 5,08 5,67 6,23 6,68 2,79 3,20 3,60 3,89 4,91 5,49 6,03 6,47
0.48 160 61/4 5,26 5,88 6,47 6,95 3,01 3,42 3,75 4,02 5,09 5,70 6,27 6,74
180 71/8 563 6,31 6,95 7,47 3,25 3,63 3,99 4,29 5,46 6,12 6,75 7,26

200 8 5,99 6,73 7,43 8,00 3.44 3,85 4,23 4,55 5,83 6,55 7,23 7,79

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 11.
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STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR(4]
cometr steel-to-timber steel-to-timber steel-to-timber
E v a=90° a=0° a=90°
i — TSpiure & TS
L £ £ £
£ = =
- d] ] 7 W w&
factored lateral factored lateral factored lateral
resistance N, resistance N,(2) (3) resistance N,

d L SPLATE G G G
: 0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55
[r[',.‘,f,?] [mm]  [in] [’”[?,:]”] (kN [kN] kNl [kN] | [kN] kNI [kN] kNl | [kN] kNl [kN]  [kN]
60 2 3/8 2,14 2,44 2,73 2,97 1,14 1,30 1,44 1,56 2,03 2,31 2,58 2,81
80 31/8 2,43 2,79 3,13 3,36 1,27 1,44 1,61 1,75 2,30 2,63 2,96 3,23
8 100 4 2,85 3,17 3,47 3,71 1,49 1,70 1,90 2,08 2,74 3,06 3,35 3,58
0.32 120 43/4 3,09 3,45 3,79 4,06 1,71 1,96 2,20 2,37 2,99 3,34 3,67 3,94
140 51/2 3,28 3,66 4,03 4,33 1,89 2,13 2,34 2,51 3,17 3,55 3,91 4,20
160 61/4 3,52 3,95 4,35 4,68 2,03 2,27 2,50 2,68 3,42 3,83 4,23 4,55
80 31/8 3,04 3,48 3,90 4,26 1,59 1,81 2,02 2,19 2,87 3,29 3,69 4,02
100 4 3,55 3,96 4,34 4,64 1,82 2,08 2,32 2,53 3,36 3,82 4,18 4,48

10 120 4 3/4 9,5 3,87 4,32 4,74 5,08 2,08 2,39 2,68 2,93 3,74 4,17 4,58 4,92
040 140 51/2 3/8 4,10 4,58 5,04 5,41 2,31 2,66 2,93 3,14 3,97 4,44 4,88 5,25

160 61/4 4,40 4,94 5,44 5,85 2,55 2,85 3,13 3,36 4,27 4,79 5,28 5,68

180 71/8 4,71 5,29 5,76 5,94 2,70 3,02 5,85 3,58 4,58 5,45 5,61 578

100 4 4,24 4,86 5,39 5,76 2,19 2,50 2,79 3,04 4,01 4,60 517 5,55

120 43/4 4,71 5,25 5,75 6,16 2,46 2,81 3,15 3,44 4,54 5,06 5,55 5,95

12 140 51/2 5,08 5,67 6,23 6,68 2,77 3,18 3,57 3,89 491 5,49 6,03 6,47
048 160 61/4 5,26 5,88 6,47 6,95 2,99 3,42 BYE 4,02 5,09 5,70 6,27 6,74
180 71/8 5,63 6,31 6,95 7,47 3,25 3,63 3,99 4,29 5,46 6,12 6,75 7,26

200 8 5,99 6,73 7,43 8,00 3,44 3,85 4,23 4,55 5,83 6,55 7,23 7,79

60 23/8 2,06 2,35 2,62 2,85 111 1,25 1,39 1,51 1,95 2,22 2,48 2,70

80 31/8 2,40 2,74 3,08 3,36 1,25 1,42 1,59 1,73 2,26 2,59 2,91 3,17

8 100 4 2,85 3,17 3,47 3,71 1,47 1,68 1,88 2,05 2,72 3,06 3,35 3,58
0.32 120 43/4 3,09 3,45 3,79 4,06 1,69 1,94 2,18 2,37 2,99 3,34 3,67 3,94
140 51/2 3,28 3,66 4,03 4,33 1,88 2,13 2,34 2,51 3,17 3,55 3,91 4,20

160 61/4 3,52 395 4,35 4,68 2,03 2,27 2,50 2,68 3,42 3,83 4,23 4755

80 31/8 2,99 3,42 3,84 4,19 1,57 1,79 1,99 2,16 2,83 3,24 3,63 3,96

100 4 3,50 3,96 4,34 4,64 1,80 2,05 2,30 2,50 3,32 3,81 4,18 4,48

10 120 43/4 12,7 3,87 4,32 4,74 5,08 2,07 2,37 2,66 2,90 3,74 4,17 4,58 4,92
040 140 51/2 172 4,10 4,58 5,04 5,41 2,29 2,63 2,93 3,14 3,97 4,44 4,88 5,25

160 61/4 4,40 4,94 5,44 5,85 2,55 2,85 3,13 3,36 4,27 4,79 5,28 5,68

180 71/8 4,71 5,29 5,76 5,94 2,70 3,02 3,33 3,58 4,58 5,15 5,61 5,78

100 4 4,19 4,80 5,39 5,76 2,17 2,47 2,76 3,01 3,96 4,54 5,10 5,55

120 43/4 4,71 5,25 5,75 6,16 2,44 2,79 3,12 3,40 4,53 5,06 5,5 5,95

12 140 51/2 5,08 5,67 6,23 6,68 2,75 3,15 3,54 3,87 491 5,49 6,03 6,47
048 160 61/4 5,26 5,88 6,47 6,95 2,97 3,41 3,75 4,02 5,09 5,70 6,27 6,74
180 71/8 5,63 6,31 6,95 7,47 3,25 3,63 3,99 4,29 5,46 6,12 6,75 7,26

200 8 5,99 6,73 7,43 8,00 3,44 3,85 4,23 4,55 5,83 6,55 7,23 7,79

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 11.
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STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR(4]
cometr steel-to-timber steel-to-timber steel-to-timber
E v a=90° a=0° a=90°
i — TSpiure & TS
L £ £ £
£ = =
- d] ] 7 W w&
factored lateral factored lateral factored lateral
resistance N, resistance N,(2) (3) resistance N,

d L SPLATE G G G
: 0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55
[r[',.‘,f,?] [mm]  [in] [’”[?,:]”] (kN [kN] kNl [kN] | [kN] kNI [kN] kNl | [kN] kNl [kN]  [kN]
60 2 3/8 1,99 2,26 2,52 2,73 1,06 1,21 1,35 1,46 1,88 2,14 2,38 2,59
80 31/8 2,36 2,70 3,03 3,30 1,24 1,41 1,57 1,70 2,23 2,55 2,86 3,12
8 100 4 2,84 3,17 3,47 3,71 1,46 1,66 1,86 2,03 2,69 3,06 3,35 3,58
0.32 120 43/4 3,09 3,45 3,79 4,06 1,67 1,92 2,16 2,35 2,99 3,34 3,67 3,94
140 51/2 3,28 3,66 4,03 4,33 1,86 2,13 2,34 2,51 3,17 3,55 3,91 4,20
160 61/4 3,52 3,95 4,35 4,68 2,03 2,27 2,50 2,68 3,42 3,83 4,23 4,55
80 31/8 2,95 3,37 3,78 4,12 1,56 1,77 197 2,13 2,79 3,19 3,58 3,90
100 4 3,46 3,96 4,34 4,64 1,78 2,03 2,27 2,48 3,28 3,76 4,18 4,48

10 120 43/4 | 159 3,87 4,32 4,74 5,08 2,05 2,34 2,63 2,87 3,74 4,17 4,58 4,92
040 140 51/2 5/8 4,10 4,58 5,04 5,41 2,28 2,61 2,93 3,14 3,97 4,44 4,88 5,25

160 61/4 4,40 4,94 5,44 5,85 2,54 2,85 3,13 3,36 4,27 4,79 5,28 5,68

180 71/8 471 5,29 5,76 5,94 2,70 3,02 5,38 3,58 4,58 5,15 5,61 5,78

100 4 4,14 4,74 5,33 5,76 2,15 2,45 2,74 2,97 3,92 4,49 5,04 5,50

120 43/4 4,71 5,25 5,75 6,16 2,42 2,76 3,09 3,37 4,48 5,06 5,505 5,95

12 140 51/2 5,08 5,67 6,23 6,68 2,73 3,13 3,51 3,84 491 5,49 6,03 6,47
048 160 61/4 5,26 5,88 6,47 6,95 2,95 3,99 3,05 4,02 5,09 5,70 6,27 6,74
180 71/8 5,63 6,31 6,95 7,47 3,25 3,63 3,99 4,29 5,46 6,12 6,75 7,26

200 8 5,99 6,73 7,43 8,00 3,44 3,85 4,23 4,55 5,83 6,55 7,23 7,79

60 23/8 1,91 2,17 2,41 2,62 0,98 117 1,30 1,40 1,81 2,05 2,28 2,48

80 31/8 2,32 2,65 2,97 3,24 1,22 1,39 1,55 1,68 2,20 2,51 2,81 3,06

8 100 4 2,80 3,17 3,47 3,71 1,44 1,64 1,84 2,00 2,66 3,05 3,35 3,58
0.32 120 43/4 3,09 3,45 3,79 4,06 1,66 1,90 2,13 2,33 2,99 3,34 3,67 3,94
140 51/2 3,28 3,66 4,03 4,33 1,85 2,12 2,34 2,51 3,17 3,55 391 4,20

160 61/4 3,52 3,95 4,35 4,68 2,03 2,27 2,50 2,68 3,42 3,83 4,23 4,55

80 31/8 2,90 3,32 3,72 4,05 1,54 1,74 1,94 2,11 2,75 3,14 3,52 3,83

100 4 3,41 3,92 4,34 4,64 1,77 2,01 2,25 2,45 3,24 3,71 4,17 4,48

10 120 43/4 | 191 3,87 4,32 4,74 5,08 2,03 2,32 2,61 2,84 3,74 4,17 4,58 4,92
040 140 51/2 3/4 4,10 4,58 5,04 5,41 2,26 2,59 2,91 3,14 3,97 4,44 4,88 5,25

160 61/4 4,40 4,94 5,44 5,85 2,52 2,85 3,13 3,36 4,27 4,79 5,28 5,68

180 71/8 4,71 5,29 5,76 5,94 2,70 3,02 3,33 3,58 4,58 5,15 5,61 5,78

100 4 4,09 4,68 5,26 574 2,13 2,43 2,71 2,94 3,87 4,43 4,98 5,43

120 43/4 4,68 5,25 5,75 6,16 2,40 2,74 3,07 3,34 4,43 5,06 5,5 5,95

12 140 51/2 5,08 5,67 6,23 6,68 2,71 3,10 3,48 3,80 491 5,49 6,03 6,47
048 160 61/4 5,26 5,88 6,47 6,95 2,93 3,36 3,75 4,02 5,09 5,70 6,27 6,74
180 71/8 5,63 6,31 6,95 7,47 3,24 3,63 3,99 4,29 5,46 6,12 6,75 7,26

200 8 5,99 6,73 7,43 8,00 3,44 3,85 4,23 4,55 5,83 6,55 7,23 7,79

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 11.
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STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR(4]
cometr steel-to-timber steel-to-timber steel-to-timber
E v a=90° a=0° a=90°
——— FSpiare e JSwuse
L £ £ £
£ = =
factored lateral factored lateral factored lateral
resistance N, resistance N,(2 (3) resistance N,

d L SPLATE G G G
2 0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55
[’[”.":‘]‘] (mm]  fin] [r[?r:;‘] KNI kNI kN kNI kNl kNl kNI KNI kNI KND [KN] kN
60 23/8 1,83 2,08 2,31 2,50 0,91 1,09 1,25 1,35 1,73 1,96 2,19 2,37
80 31/8 2,28 2,61 2,92 3,18 1,21 1,37 1,52 1,65 2,16 2,47 2,76 3,01
8 100 4 2,77 3,17 3,47 3,71 1,43 1,63 1,82 1,98 2,62 3,01 3,35 3,58
0.32 120 43/4 3,09 3,45 3,79 4,06 1,64 1,88 2,11 2,31 2,99 3,34 3,67 3,94
140 51/2 3,28 3,66 4,03 4,33 1,83 2,10 2,34 2,51 3,17 3,55 3,91 4,20
160 61/4 3,52 3,95 4,35 4,68 2,03 2,27 2,50 2,68 3,42 3,83 4,23 4,55
80 31/8 2,83 3,22 3,61 3,93 1,50 1,70 1,90 2,05 2,68 3,06 3,42 3,72
100 4 3,37 3,87 4,34 4,64 1,75 1,99 2,22 2,42 3,20 3,66 4,12 4,48
10 120 4 3/4 22,2 3,87 4,32 4,74 5,08 2,01 2,30 2,58 2,82 3,74 4,17 4,58 4,92
0.40 140 51/2 7/8 4,10 4,58 5,04 5,41 2,24 2,57 2,89 3,14 3,97 4,44 4,88 5,25
160 6 1/4 4,40 4,94 5,44 5,85 2,50 2,85 3,13 3,36 4,27 4,79 5,28 5,68
180 71/8 4,71 5,29 5,76 5,94 2,70 3,02 3,33 3,58 4,58 5,15 5,61 5,78
100 4 4,03 4,62 5,19 5,66 2,11 2,40 2,68 2,91 3,83 4,38 4,91 5,36
120 4 3/4 4,63 5,25 5,75 6,16 2,38 2,71 3,04 3,31 4,39 5,04 5,55 5,95
12 140 51/2 5,08 5,67 6,23 6,68 2,69 3,08 3,46 3,77 491 5,49 6,03 6,47
0.48 160 61/4 5,26 5,88 6,47 6,95 2,91 3,34 3,75 4,02 5,09 5,70 6,27 6,74
180 71/8 5,63 6,31 6,95 747 3,22 3,63 3,99 4,29 5,46 6,12 6,75 7,26
200 8 5,99 6,73 743 8,00 3,44 3,85 4,23 4,55 5,83 6,55 7,23 7,79

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 11.
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STRUCTURAL VALUES
GENERAL PRINCIPLES

The reference factored lateral resistance for self-tapping screws has been de-
termined following the guidelines in Clause 12.12 of the CSA O86:24 including
the withdrawal restraint effect. Listed values are based on standard long term
load duration factor (Kp = 1.0), dry service condition factor (Ksg = 1.0), and
treatment factor (Kt = 1.0).

The reference lateral design values are calculated for screws inserted with-
out pre-drilling as per CSA O86:24 Clause 12.12.10.5.3. The direction of the
bearing-to-grain angle does not influence lateral resistance. In the case of
screws inserted with pre-drilling, greater resistance values can be obtained.

The steel plate is assumed to be ASTM A36 with a minimum ultimate tensile
strength, f,,, equal to 58 ksi (400 MPa).

Head pull-through values have been determined in accordance with CSA
086:24, Clause A.12.12.8.3. Withdrawal and head pull-through values given
in this datasheet are likewise applicable to CLT connections.

Not all screw lengths satisfy the required embedment depth in either the
side member (4df) or the main member (8d). Engineering discretion and
judgment should be applied to evaluate the potential impact of reduced
penetration on the connection’s load-carrying capacity.

Connection design requires comparing head pull-through resistance to both
screw tensile capacity and thread withdrawal - the minimum of the three
governs.

G is the mean relative density according to CSA O86:24 Table A12. Most com-
mon 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 tabulated lateral design values are based on both wood members hav-
ing the same specific gravity G.

As part of the connection design, the designer must size and verify both the
structural wood members and the steel plates separately.

Combined shear and tensile stresses shall comply with the interaction cri-
teria outlined in CSA 086:24 Clause 12.12.11.

rothoblaas

NOTES

() Factored withdrawal resistances were calculated with the entire threaded
portion of the screw, b (in millimeters), minus the tip length, Lﬁp. The length
of the tip is equal to the nominal diameter of the respective fasteners, dy, as
specified in the ELC-4645 report. Factor for fastener axis-to-grain angle, J,,
and the factor for dowel bearing effect for laterally loaded connections, J,,
varies according to connection geometry. The factored tensile resistance of
the connector (P) is governed by the lower value between the withdrawal
resistance (Pyy), head pull-through resistance (P and the steel strength
(Tro)-

() The angle between the fastener axis and the grain direction of the wood
member, a, is taken as zero for the end grain calculations. Self-tapping
screws installed perpendicular to the panel edge of CLT are assumed to be
installed in the end grain of member.

() HBS screws installed in the end grain may not meet the minimum pene-
tration requirement for withdrawal (20 dj) specified in CSA O86:24 Clause
12.12.6.1. Discretion and engineering judgment must be exercised to eval-
uate the impact of reduced penetration on the connection’s capacity.

(4) Lateral resistances are factored and according to CSA 086:24 Clause
12.12.10. Values apply to dry service conditions and are representative of a
single screw.

) The side-member thickness, A, for HBS PLATE 8 x 60 mm was set to 15 mm
to ensure the connection is not governed by failure mode (a).
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