| HBS

COUNTERSUNK SCREW

3 THORNS TIP

Thanks to the 3 THORNS tip, minimum installation distances are reduced.
More screws can be used in less space and larger screws in smaller elements.
Costs and time for project implementation are reduced.

FAST
With the 3 THORNS tip, screw grip becomes more reliable and faster,
while maintaining the usual mechanical performance. More speed, less
effort.

JOINTS WITH SOUNDPROOFING PROFILES

The screw has been tested and characterised in applications with sound-
proofing layers (XYLOFON) interposed on the shear plane. The impact
of acoustic profiles on the mechanical performance of the HBS screw.
For more information see the "TIMBER SCREWS AND DECK FASTENING"
catalogue at www.rothoblaas.com.

NEW-GENERATION WOODS

Tested and certified for use on a wide variety of engineered timbers such
as CLT, and Glulam. Structural connector approved according to ICC
ELC-4645 listing report in Canada. Extremely versatile, the HBS screw
guarantees the use of new-generation woods for the creation of in-
creasingly innovative and sustainable structures.

B

BIT INCLUDED
DIAMETER [mm] 3 (@38 12)12
LENGTH [mm] 120 (30 1000) 1000
SERVICE CONDITION @
ATMOSPHERIC CORROSIVITY (o1 W ce)
WOOD CORROSIVITY
MATERIAL E._E.:IT‘.IW electrogalvanized carbon steel

PLATED

_w_| asrequired in CSA
<asonv | 086:240)

CORE HARDNESS

IcC IcC UK
N [N ea C€
ELC-4645 ESR-4645 UKTA-0836 ETA-11/0030
22/6195

N

I*I CANADIAN DESIGN VALUES

USA, EU and more design values available
L online.

11-25 | HBS | TIMBER

FIELDS OF USE

¢ timber based panels

» fibreboard, MDF, HDF and LDF

» plated and melamine faced panels
e solid timber

e glulam (Glued Laminated Timber)
e CLT and LVL

e high density woods

(1) Core hardness < 390 HV guaranteed for structural timber
screws diameter 6 mm and above.

rothoblaas



rothoblaas

CLT, LVL AND HARDWOOD

Values also tested, certified and calculated
for CLT, LVL and high density woods such as
beech LVL.

TIMBER | HBS | 11-25



Wall insulation boards fastening with THERMOWASHER and HBS 8 mm
diameter.

I GEOMETRY AND MECHANICAL CHARACTERISTICS

A

Fastening CLT walls
with 6 mm diameter HBS screws.

A
= /[
| @9 o 2 SRR T o
=\ |
dS ]
] L b |

GEOMETRY
Nominal diameter dy [mm] 3,5 4 4,5 5 6 8 10 12
Head diameter dy [mm] 7,00 8,00 9,00 10,00 12,00 14,50 18,25 20,75
Root diameter d, [mm] 2,25 2,55 2,80 3,40 3,95 5,40 6,40 6,80
Shank diameter dg [mm] 2,45 2,75 3,15 3,65 4,30 5,80 7,00 8,00
Head thickness ty [mm] 2,20 2,80 2,80 3,10 4,50 4,50 5,80 7,20
Pre-drilling hole diameter( dys  [mm] 2,0 2,5 2,5 3,0 4,0 5,0 6,0 7,0
Pre-drilling hole diameter(® dyy  [mm] - - - 3,5 4,0 6,0 7,0 8,0
(1) Pre-drilling valid for softwood.
(2) pre-drilling valid for hardwood and beech LVL.
MECHANICAL PROPERTIES
Nominal diameter d;  [mm] 3,5 4 4,5 5 6 8 10 12
Factored tensile strength of, [kN] 2,36 3,11 3,91 4,97 8,56 14,7 19,51 22,11
Bending yield strength Fyo  [MPa] 1537 1482 1515 1315 1188 1047 1080 1114
Factored shear strength of the screw ~ ®v,  [kN] 1,53 1,96 2,36 3,49 4,71 8,79 12,35 13,95

G=0.35 36,60 4183 4706 52,29 52,38 69,83 8729 104,75
Specified withdrawal resistance per G=0.42 4235 4840 5445 6050 60,60 80,80 101,00 121,20
millimeter of threaded shank (tip Yo  [IN/mm]
included) G=0.49 4791 5475 6160 6844 6855 91,40 114,26 13711

G=0.55 52,55 60,05 6756 75,07 7519 100,25 125,32 150,38

G=0.35 0,35 0,44 0,55 0,66 0,92 1,28 1,88 2,31
Specified head pull-through resistance F o kNI G=042 042 0,53 0.66 0.80 110 1,53 2.25 2.77
per screw ot G=0.49 0,48 0,62 0,77 0,93 1,29 1,79 2,63 3,23

G=0.55 0,54 0,70 0,86 1,04 1,45 2,01 2,95 3,63

11-25 | HBS | TIMBER
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I CODESANDDIMENSIONS

d, CODE L b A pcs d, CODE L b A pcs
[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
55  HBS3540 40 18 22 500 HBS880 80 52 28 100
Tx15 HBS3545 45 24 21 400 HBS8100 100 52 48 100
HBS3550 50 24 26 400 HBS8120 120 60 60 100
HBS430 30 18 12 500 HBS8140 140 60 80 100
HBS435 35 18 17 500 HBS8160 160 80 80 100
HBS440 40 24 16 500 HBS8180 180 80 100 100
4 HBS445 45 30 15 400 HBS8200 200 80 120 100
TX20 HBS450 50 30 20 400 HB%8330 250 0 0 160
Egg:gg ?g ig ig ;88 HBS8240 240 80 160 100
HBS480 80 20 20 500 HBS8260 260 80 180 100
EETG TS 5 e T o HBS8280 280 80 200 100
HBS4545 45 30 15 400 Tx 40 HBS8300 00 00 209 [0
45  HBS4550 50 =5 20 500 HBS8320 320 100 220 100
TX20 HBS4560 60 35 25 200 iR Sal N O U 0
HBS4570 70 20 30 200 HBS8360 360 100 260 100
HBS4580 80 40 40 200 HBS8380 380 100 280 100
HBS540 40 24 16 200 HBS8400 400 100 300 100
HBS545 45 24 21 200 HBS8440 440 100 340 100
HBS550 50 24 26 200 HBS8480 480 100 380 100
5 HBS560 60 30 30 200 HBS8520 520 100 420 100
Tx 25 HBS570 70 35 35 100 HBS8560 560 100 460 100
HBS580 80 40 40 100 HBS8580 580 100 480 100
HBS590 90 45 45 100 HBS8600 600 100 500 100
HBS5100 100 50 50 100
120 60 60 100 P R
HBS640 40 35 8 100 HBS10120 1220 60 60 50
HBS650 50 55 15 100 HBS10140 140 60 80 50
ﬂg:ggg ?g ig ;8 188 HBS10160 160 80 80 50
HBS680 80 20 20 100 HBS10180 180 80 100 50
FETER0 % =5 e TG HBS10200 200 80 120 50
HBS6100 100 50 50 100 HBS10220 220 80 140 50
HBS6110 110 60 50 100 HBS10240 240 80 160 50
HBS6120 120 60 60 100 HBS10260 260 80 180 50
HBS6130 130 60 70 100 10 HBS10280 280 80 200 50
HBS6140 140 75 65 100 TX40 HBS10300 300 100 200 50
HBS6150 150 75 75 100 HBS10320 320 100 220 50
TX630 HBS6160 160 75 85 100 HBS10340 340 100 240 50
HBS6180 180 75 105 100 HBS10360 360 100 260 50
HBS6200 200 75 125 100 HBS10380 380 100 280 50
HBS6220 220 75 145 100 HBS10400 400 100 300 50
HBS6240 240 75 165 100 HBS10440 440 100 340 50
HBS6260 260 75 185 100 HBS10480 480 100 380 50
HBS6280 280 75 205 100 HBS10520 520 100 420 50
HBS6300 300 75 225 100 HBS10560 560 100 460 50
HBS6320 320 75 245 100 HBS10600 600 100 500 50
T ———— wsa w0
HBS12160 160 80 80 25
HBS6380 380 75 305 100
HBS6400 200 T . 100 HBS12200 200 80 120 25
HBS12240 240 80 160 25
HBS12280 280 80 200 25
HBS12320 320 120 200 25
HBS12360 360 120 240 25
HBS12400 400 120 280 25
T)tzso HBS12440 440 120 320 25
I RELATED PRODUCTS HBS12480 480 120 360 25
HBS12520 520 120 400 25
D HBS12560 560 120 440 25
b’ HBS12600 600 120 480 25
A/ HBS12700 700 120 580 25
-«
: HBS12800 800 120 680 25
Hus XYLOFON WASHER THERMOWASHER HBS12500 900 120 /80 25
HBS121000 1000 120 880 25

e
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I MINIMUM DISTANCES FOR SHEAR LOADS | TIMBER

O screws inserted WITHOUT pre-drilled hole G<0.44
—
dq 3,5 0.14 4 0.16 4,5 0.18 5 0.20 6 0.24 8 0.32 10 0.40 12 0.48
[mm]  [in] | [mm] [in] | [mm] [in] | [mm] [in] |[mm]l [in] |[mm] [in] | mm] [in] | [mm] [in]
Sp 12-d# 42 15/8 48 17/8 54 21/8 60 23/8 72 213/16/ 96 33/4 120 43/4 | 144 511/16
Sa 5-d 18 11/16 20 13/16 23 7/8 25 1 30 13/16| 40 19/16 50 115/16/ 60 23/8
a 15-d# 53 21/16 60 2 3/8 68 211/16/ 75 215/16/ 90 31/2 | 120 43/4 | 150 6 180 71/8
a 10-d#¥ 35 13/8 40 19/16| 45 13/4 50 115/16| 60 23/8 80 31/8 | 100 4 120 4 3/4
eq 10-d 35 13/8| 40 19/16| 45 13/4 50 115/16/ 60 23/8 80 31/8 100 4 120 43/4
€p 5-d 18 11/16 20 13/16 23 7/8 25 1 30 13/16| 40 19/16 50 115/16/ 60 2 3/8

# 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 385 0.14 4 0.16 4,5 0.18 5 0.20 6 0.24 8 0.32 10 0.40 12 0.48
[mm]  [in] | [mm] [in] | [mm] [in] | [mm] [in] |[mm]l [in] |[mm] [in] | [mm] [in] | [mm] [in]
Sp 18-d 63 21/2 72 213/16. 81 33/161 90 31/2 108 41/4 | 144 511/16) 180 71/8 @216 81/2
Sa 7-d 25 15/16 28 11/8 32 11/4 35 13/8 42 15/8 56 23/16| 70 2 3/4 84 35/16
ap 22.d 77 31/16 88 37/16| 99 37/8 | 110 43/8 | 132 53/16| 176 615/16) 220 85/8 | 264 10 3/8
a 15.d 53 21/16| 60 2 3/8 68 211/16| 75 215/16] 90 31/2 | 120 43/4 | 150 6 180 71/8
eq 12.d 42 15/8 | 48 17/8 54 21/8 | 60 23/8| 72 213/16] 96 33/4 | 120 43/4 | 144 511/16
€p 7-d 25 15/16 28 11/8 32 11/4 35 13/8 42 15/8 56 23/16| 70 2 3/4 84 35/16

@ screws inserted WITH pre-drilled hole

—
dg 35 0.14 4 0.16 | 45 0.18 5 0.20 6 0.24 8 0.32 10 0.40 12 0.48
[mm]  [in] | Imm] [in] |[mm] [in] | [mm] [in] | Imm] [in] | [mm] [in] | [mm] [in] | [mm] [in]
Sp 5.dt 18 11/16 | 20 13/16 | 23 7/8 25 1 30 13/16| 40 19/16| 50 115/166 60 23/8
Sa 4.d 14 9/16 16 5/8 18 11716 | 20 13/16 | 24 15/16 | 32 11/4 | 40 19/16| 48 17/8
a_ 12.dt 42 15/8 48 17/8 54 21/8 ) 60 23/8 | 72 213/16) 96 33/4 | 120 43/4 | 144 511/16
a 7-dt 25 15/16 | 28 11/8 32 11/4 35 13/8| 42 15/8| 56 23/16| 70 23/4| 84 35/16
eq 7-d 25 15/16 28 11/8 32 11/4 35 13/8| 42 15/8| 56 23/16| 70 23/4 | 84 35/16
ep 3-d 11 7/16 12 1/2 14 9/16 15 9/16 18 11/16 | 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°

€n

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.

11-25 | HBS | TIMBER rothoblaas



I STRUCTURALVALUES | AXIALTENSION STRENGTH VALUES
CSA 086:24
TENSION(
thread withdrawal steel
geometry .
a=90° a = 45° end grain a = 0° tension
T%@?T /|
/

T

factored withdrawal
resistance P,

factored withdrawal
resistance P,,,

factored withdrawal
resistance P, (2)(3)

factored tension
resistance T

d, . b G G G
035 042 049 0.55  0.35 042 049 0.55 0.35 042 0.49 0.55
['[*,.‘,;']‘] [mml  fin] [mml] [kN] [kN] [kN] [kN] | [kN]  [kN]  [kN]  [kN] | [KN]  [kN]  [kN]  [kN] [kN]
40 19/16 18 037 043 049 053|034 039 044 048 019 021 024 027
ozf'li 45 13/4 24 | 053 061 069 075 048 055 063 069 026 030 034 038 2,36
50 115/16 24 053 061 069 075 048 055 063 069 026 030 034 038
30 1316 18 | 041 047 054 059 037 043 049 053 020 024 027 029
35 138 18 | 041 047 054 059 037 043 049 053 020 024 027 029
40 19/16 24 059 068 077 084|053 062 070 076 029 034 038 042
4 45 134 30 076 088 100 109 069 080 091 099 038 044 050 0,55 .
016 50 115/16 30 076 0,88 100 109 069 080 091 099 038 044 050 055 ’
60 238 35 | 091 105 119 1,30 083 095 108 118 045 053 059 0,65
70 23/4 40 105 122 1,38 151 | 096 111 125 138 053 061 069 076
80 31/8 40 | 1,05 122 1,38 151 | 096 111 125 138 053 061 069 076
40 19/16 24 064 074 084 092 058 068 076 084 032 037 042 046
45 134 30 084 097 110 121 076 088 100 110 042 049 055 0,60
45 50 115/16 30 | 0,84 097 110 121 | 076 088 100 110 042 049 055 060
018 60 238 35 100 116 1,32 144 091 106 120 131 050 058 066 072 39t
70 234 40 117 135 153 168 106 123 139 153 058 068 077 084
80 31/8 40 | 117 1,35 153 168 | 1,06 123 139 153 058 068 077 0,84
40 19/16 24 070 080 091 100 | 063 073 083 091 035 040 046 0,50
45 13/4 24 070 080 091 100 063 073 083 091 035 040 046 0,50
50 115/16 24 | 0,70 080 091 100 063 073 083 091 035 040 046 0,50
60 238 30 | 092 106 120 131 083 096 109 119 046 053 060 066
0_520 70 234 35 110 127 144 158 | 1,00 116 131 143 055 064 072 079 4,97
80 31/8 40 128 148 168 184 | 116 135 152 167 | 064 074 084 092
90 31/2 45 146 169 192 210 | 1,33 154 174 191 073 085 096 1,05
100 4 50 1,65 191 216 236 | 150 173 196 215 082 095 108 118
120 434 60 201 233 263 289 183 212 240 263 101 116 132 145

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 19.

rothoblaas
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I STRUCTURALVALUES | AXIALTENSION STRENGTH VALUES
CSA 086:24
TENSION(
thread withdrawal steel
geometry .
a=90° a = 45° end grain a = 0° tension
T%@?T /|
/

T

factored withdrawal

resistance P,

factored withdrawal

resistance P,,,

factored withdrawal

resistance P, (2)(3)

factored tension
resistance T

d L b G G G
: 035 042 049 055 035 042 049 055 | 0.35 042 0.49 0.55
[r;’-‘:]‘] [mml  [in]  [mm] [kN]  [kN] ~ [kN] ~ [kN] | [kN] ~ [kN] ~ [kN]  [kN] | [kN] ~ [kN] ~ [kN]  [kN] [kN]
40 19/16 35 | 1,06 123 139 153 097 112 127 139 053 062 070 076
50 115/16 35 | 1,06 123 139 153 097 112 127 1,39 053 062 070 0,76
60 238 30 088 102 115 126 080 093 105 115 044 051 0,58 0,63
70 23/4 40 125 144 163 179 113 131 148 163 | 062 072 082 0,89
80 31/8 40 | 1,25 144 163 179 113 131 148 163 062 072 082 0,89
%0 31/2 50 | 161 187 211 232 147 170 192 211 | 081 093 106 116
100 4 50 161 187 211 232 | 147 170 192 211 081 093 106 116
110 43/8 60 | 198 229 259 284 180 208 236 258 099 115 1,30 142
120 43/4 60 198 229 259 284 180 208 236 258|099 115 130 142
130 51/8 60 198 229 259 284 180 208 236 258|099 115 130 142
140 51/2 75 253 293 331 363 230 266 301 330|126 146 166 182
150 6 75 | 253 293 331 363 230 266 301 330 126 146 166 182
0'624 160 61/4 75 253 293 331 363 230 266 301 330|126 146 166 182 8,56
80 71/8 75 | 253 293 331 363 230 266 301 330 | 126 146 166 182
200 8 75 | 253 293 331 363 230 266 301 330 126 146 166 182
220 85/8 75 | 253 293 331 363 230 266 301 330 126 146 166 182
240 91/2 75 253 293 331 363 230 266 301 330 126 146 166 182
260 101/4 75 | 253 293 331 363 230 266 301 330 126 146 166 182
280 11 75 | 253 293 331 363 230 266 301 330 126 146 166 182
300 113/4 75 | 253 293 331 363|230 266 301 330 126 146 166 182
320 125/8 75 | 2,53 293 331 363 230 266 301 330 | 126 146 166 182
340 133/8 75 253 293 331 363 230 266 301 330 126 146 166 182
360 141/4 75 | 253 293 331 363 230 266 301 330 126 146 166 182
380 15 75 | 253 293 331 363 230 266 301 330 126 146 166 182
400 153/4 75 | 2,53 293 331 363 230 266 301 330|126 146 166 182
80 31/8 52 | 215 249 282 309 19 226 256 281 108 124 141 154
100 4 52 1 215 249 282 309 19 226 256 281 108 124 141 154
120 43/4 60 254 294 333 365 231 267 302 332 | 127 147 166 183
140 51/2 60 254 294 333 365 231 267 302 332 | 127 147 166 183
160 61/4 80 @ 352 407 461 506 320 370 419 460 | 1,76 204 230 253
180 71/8 80 | 352 4,07 461 506 320 370 419 460 176 204 230 253
200 8 80 3,52 4,07 461 506 | 320 370 419 460 176 204 230 253
220 85/8 80 | 352 407 461 506 320 370 419 460 176 204 230 253
240 91/2 80 | 352 407 461 506 320 370 419 460 176 204 230 253
260 101/4 80 | 3552 4,07 461 506 320 370 419 460 176 204 230 253
280 11 80 | 3,52 4,07 461 506 | 320 370 419 460 176 204 230 253
022 300 113/4 100 | 450 520 589 646 | 409 473 535 587 225 260 294 323 14,7
320 125/8 100 450 520 589 646 409 473 535 587 225 260 294 323
340 133/8 100 | 450 520 589 6,46 409 473 535 587 225 260 294 323
360 141/4 100 | 450 520 589 6,46 409 473 535 587 225 260 294 323
380 15 100 | 450 520 589 646 409 473 535 587 225 260 294 323
400 153/4 100 | 450 520 589 646 409 473 535 587 | 225 260 294 323
440 171/4 100 | 450 520 589 646 409 473 535 587|225 260 294 323
480 19 100 | 450 520 589 646 | 409 473 535 587 | 225 260 294 3723
520 201/2 100 450 520 589 646 409 473 535 587 | 225 260 294 323
560 22 100 | 4,50 520 589 646 409 473 535 587 | 225 260 294 323
580 2213/16 100 | 450 520 589 6,46 409 473 535 587 225 260 294 323
600 235/8 100 | 450 520 589 646 | 409 473 535 587 225 260 294 323

11-25 | HBS | TIMBER
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I STRUCTURALVALUES | AXIALTENSION STRENGTH VALUES
CSA 086:24
TENSION(
thread withdrawal steel
geometry .
a=90° a = 45° end grain a = 0° tension
T%@?T /|
/

T

factored withdrawal

resistance P,

factored withdrawal

resistance P,,,

factored withdrawal

resistance P, (2)(3)

factored tension
resistance T

d L b G G G
t 035 042 049 055 035 042 049 055 | 0.35 042 0.49 0.55
[r;’-‘:]‘] [mml  [in] [mm] [kN]  [kN]  [kN] ~ [kN] | [kN] ~ [kN] ~ [kN] ~ [kN] | [kN] ~ [kN] ~ [kN]  [kN] [kN]
80 31/8 52 | 2,57 297 336 368 233 270 305 335 128 148 168 184
100 4 52 | 257 297 336 368 233 270 305 335 128 148 168 184
120 43/4 60 306 354 400 439 278 321 364 399 | 153 177 200 219
140 51/2 60 3,06 354 400 439 278 321 364 399 | 153 177 200 219
160 61/4 80 428 495 560 614 | 3,89 450 509 558 214 247 280 307
180 71/8 80 | 428 495 560 614 389 450 509 558 | 214 247 280 3,07
200 8 80 428 495 560 614 | 3,89 450 509 558 | 214 247 280 3,07
220 85/8 80 | 428 495 560 614 389 450 509 558 214 247 280 3,07
240 91/2 80 428 495 560 614 389 450 509 558 214 247 280 3,07
260 101/4 80 | 428 495 560 614 389 450 509 558 214 247 280 3,07
10 280 11 80 428 495 560 614 | 389 450 509 558 | 214 247 280 307 19 51
0.40 300 113/4 100 550 6,36 720 789 500 578 655 718 @275 318 360 395 '
320 125/8 100 550 6,36 720 789 500 578 655 718 | 275 318 360 395
340 133/8 100 | 550 6,36 720 789 500 578 655 718 @ 275 318 360 395
360 141/4 100 | 550 6,36 720 789 500 578 655 718 @ 275 318 360 395
380 15 100 | 550 6,36 720 789 | 500 578 655 718 | 275 318 360 395
400 153/4 100 | 550 6,36 720 789 500 578 655 718 | 275 318 360 395
440 171/4 100 | 550 6,36 720 789 500 578 655 718 | 275 318 360 395
480 19 100 550 6,36 720 789 500 578 655 718 | 275 318 3,60 395
520 201/2 100 | 550 6,36 720 789 500 578 655 718 | 275 318 360 395
560 22 100 | 550 6,36 720 789 | 500 578 655 718 | 275 318 360 395
600 235/8 100 | 550 6,36 720 789 | 500 578 655 718 @275 318 360 395
120 43/4 80 499 577 653 716 | 453 524 593 651 249 288 326 358
160 61/4 80 | 499 577 653 716 | 453 524 593 651 | 249 288 326 3,58
200 8 80 499 577 653 716 | 453 524 593 651 | 249 288 326 3,58
240 91/2 80 | 499 577 653 716 @ 453 524 593 651 249 288 326 358
280 11 80 499 577 653 716 | 453 524 593 651 | 249 288 326 3,58
320 125/8 120 792 916 10,37 11,37 | 720 8,33 942 10,34 396 458 518 568
360 141/4 120 792 916 10,37 11,37 | 720 8,33 942 10,34 396 458 518 5,68
400 153/4 120 | 792 916 10,37 11,37 720 833 942 10,34 396 458 518 568
0:.1-28 440 171/4 120 792 916 10,37 11,37 720 8,33 942 10,34 396 458 518 5,68 22,11
480 19 120 | 792 916 10,37 11,37 720 8,33 942 10,34 396 458 518 568
520 201/2 120 792 916 10,37 11,37 | 720 833 942 10,34 396 458 518 568
560 22 120 | 792 916 10,37 11,37 720 8,33 942 10,34 | 396 4,58 518 5,68
600 235/8 120 792 916 10,37 11,37 | 720 833 942 10,34 396 458 518 5,68
700 271/2 120 792 916 10,37 11,37 | 720 833 942 10,34 396 458 518 5,68
800 311/2 120 792 916 10,37 11,37 | 720 833 942 10,34 396 458 518 5,68
900 351/2 120 | 792 916 10,37 11,37 | 720 833 942 10,34 396 458 518 568
1000 393/8 120 | 792 916 10,37 11,37 720 8,33 942 10,34 396 458 518 568

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 19.

rothoblaas
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I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR[4]
cometr timber-to-timber timber-to-timber steel-to-timber
9 y a=90° a=0°
v v’ W C Te——
—— = - = &
factored lateral factored lateral factored lateral
resistance N, resistance N,(2) (3) resistance N,
d1 L b A(5) G G SPLATE G
0.35 042 049 055 035 042 0.49 0.55 0.35 042 049 0.55
[’[”.":‘]‘] (mml  fin]  [mml Imm] kNI [kN] kNl  [kN] | KNI  [kN] [Nl  [kN] [r;";‘]”] kNl [kN]  [kN]  [KN]
35 40 19/16 18 22 0,33 040 046 052 | 0,24 0,28 0,31 0,33 0,63 0,72 0,78 0,83
0 :1.4 45 13/4 24 21 0,36 044 051 057 | 027 031 035 0,38 1%166 069 0,76 0,83 0,89
’ 50 115/16 24 26 | 040 048 055 059 0,27 031 03 0,38 069 0,76 0,83 0,89
30 13/16 18 12 0,30 0,36 042 047 019 0,23 0,27 0,30 066 0,75 0,84 091
35 13/8 18 17 0,34 040 047 053] 0,23 0,27 032 0,35 0,70 0,79 0,89 097
40 19/16 24 16 0,37 045 052 059 | 026 0,31 0,36 0,40 0,78 0,89 100 1,08

4 45 13/4 30 15 041 049 055 060 028 0,33 039 044 1,6 0,86 098 107 114
0.16 50 115/16 30 20 | 045 054 061 066 | 031 038 044 049 1/16 0,88 098 107 114

60 238 3 25 051 058 066 072 037 042 047 0,52 092 102 111 119
70 23/4 40 30 055 063 069 074 038 044 049 0,54 096 106 116 124
80 31/8 40 40 | 0,57 063 069 074 038 044 049 0,54 096 106 116 124
40 19/16 24 16 042 050 058 066 029 034 039 044 0,89 102 114 124
45 134 30 15 046 055 064 071 031 038 044 049 098 112 126 135

4.5 50 115/16 30 20 050 060 070 078 035 042 049 0,55 1,6 1,02 116 127 1,35
0.18 60 238 35 25 058 068 077 084 04 049 056 061 1/16 1,09 121 132 141

70 234 40 30 064 073 082 090 045 052 058 0,64 113 126 1,37 147
80 31/8 40 40 | 069 077 084 090 045 052 0,58 064 113 126 1,37 147
40 19/16 24 16 046 055 065 073 031 037 042 047 1,05 119 133 145
45 13/4 24 21 1 051 061 071 079 035 042 048 0,54 1,09 125 139 152
50 115/16 24 26 055 066 077 086 039 047 054 061 114 130 145 159
60 238 30 30 063 076 089 100 048 057 064 069 1,28 145 158 1,69
0'520 70 234 3 35 072 087 101 113 053 060 068 074 11/’166 1,36 151 164 175
80 31/8 40 40 081 097 108 115 055 062 070 0,77 141 156 170 1,82
90 31/2 45 45 | 089 098 108 115 056 065 073 0,79 145 161 176 1,88
100 4 50 50 089 098 108 115 058 067 0,75 0,82 1,50 167 182 195
120 434 60 60 | 089 098 108 115 062 071 080 0,87 1,59 177 194 2,08

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 19.
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I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES
CSA 086:24
SHEAR[4]
geometry timber-to-timber timber-to-timber steel-to-timber
a=90° a=0°
’7 = 7 = C TEe—
A — «— :
L 92]
L :
S, i /7 =
factored lateral factored lateral factored lateral
resistance N, resistance N,(2 (3) resistance N,
d1 L b A(5) G G SPLATE G
0.35 042 049 055 | 035 042 0.49 0.55 0.35 0.42 049 0.55
[’[”.":‘]‘] (mml  fin]  [mml Imm]| kNI [kN] kNl [kN] | kNl [kN]  [kN]  [kN] “;";‘]”] Nl  [kN]  [kN]  [kN]
40 19416 35 10 | 0,55 066 0,77 087 033 039 045 0,50 1,32 1,50 167 181
50 115/16 35 15 065 078 091 102 | 042 0,50 0,57 0,64 1,41 161 1,81 197
60 238 30 30 075 090 105 118 | 052 062 072 081 1,47 168 188 2,04
70 234 40 30 085 102 119 133 061 072 084 093 1,66 1,87 204 217
80 31/8 40 40 H 095 114 1,32 1,48 068 077 086 093 1,69 1,87 204 217
90 31/2 50 40 104 120 135 148 | 073 083 094 1,03 1,78 198 216 230
100 4 50 50 114 127 1,38 148 | 0,73 0,83 094 1,03 1,78 198 2,16 2,30
110 43/8 60 50 114 1,27 1,38 148 | 0,77 088 099 109 1,87 208 228 243
120 434 60 60 114 1,27 1,38 1,48 077 0,88 099 1,09 1,87 2,08 228 243
130 51/8 60 70 114 1,27 1,38 1,48 077 0,88 099 1,09 1,87 2,08 228 243
140 51/2 75 65 1,14 1,27 1,38 1,48 0,83 095 1,08 1,18 2,01 2,24 246 2,63
150 6 75 75 1,14 1,27 1,38 1,48 0,83 095 1,08 1,18 2,01 2,24 246 2,63
0_624 160 61/4 75 85 | 1,14 1,27 1,38 148 083 095 108 118 13/2 2,01 224 246 263
180 71/8 75 105 | 1,14 127 1,38 148 083 095 1,08 118 2,01 224 246 263
200 8 75 125 1,14 1,27 1,38 148 083 095 1,08 118 2,01 224 246 263
220 85/8 75 145 | 1,14 1,27 1,38 148 083 095 1,08 118 2,01 224 246 263
240 91/2 75 165 | 1,14 1,27 1,38 148 083 095 1,08 118 2,01 224 246 263
260 101/4 75 185 114 127 138 148 | 083 095 108 118 2,01 224 246 263
280 11 75 205 | 1,14 1,27 1,38 148 083 095 108 118 2,01 224 246 263
300 113/4 75 225 114 1,27 1,38 1,48 083 095 108 118 2,01 224 246 263
320 125/8 75 245 1,14 1,27 1,38 148 083 095 1,08 118 2,01 224 246 263
340 133/8 75 265 114 1,27 138 148 | 0,83 095 108 118 2,01 224 246 263
360 141/4 75 285 1,14 1,27 1,38 1,48 | 0,83 095 108 118 2,01 224 246 263
380 15 75 305| 1,14 127 138 148 083 095 108 118 2,01 224 246 263
400 153/4 75 325| 1,14 1,27 1,38 148 083 095 108 118 2,01 224 246 2,63
80 31/8 52 28 118 142 166 186 | 0,81 097 113 1,27 2,60 298 335 363
100 4 52 48 | 142 171 199 224 | 1,05 1,24 1,39 151 2,83 313 341 3,63
120 4 3/4 60 60 166 200 223 239 1,13 1,29 1,44 1,57 292 324 354 377
140 51/2 60 80 1,76 2,02 2,23 2,39 1,13 1,29 1,44 1,57 2,92 3,24 354 377
160 61/4 80 80 | 1,85 205 223 239 122 140 158 172 317 352 386 413
180 71/8 80 100 1,85 2,05 223 239 122 1,40 158 172 317 352 386 413
200 8 80 120 1,85 2,05 223 239 122 140 158 172 317 352 386 413
220 85/8 80 140 | 1,85 2,05 223 239 122 140 158 172 317 352 386 413
240 91/2 80 160 | 1,85 205 223 239 1,22 140 158 172 3,17 352 386 413
260 101/4 80 180 | 1,85 2,05 2,23 239 1,22 140 158 172 317 352 386 413
280 11 80 200 1,85 205 223 239 122 140 158 172 317 352 386 413
0_832 300 113/4 100 200 1,85 2,05 223 239 | 1,32 152 171 188 13/2 341 381 417 4,48
320 125/8 100 220 | 1,85 205 223 239 132 152 171 188 341 381 417 4,48
340 133/8 100 240 1,85 2,05 223 239 | 1,32 152 171 188 341 381 417 4,48
360 141/4 100 260 1,85 2,05 223 239 | 1,32 152 171 188 341 381 417 4,48
380 15 100 280 1,85 2,05 223 2,39 1,32 1,52 1,71 1,88 3,41 3,81 4,17 4,48
400 153/4 100 300 1,85 2,05 223 2,39 1,32 1,52 1,71 1,88 3,41 3,81 4,17 4,48
440 171/4 100 340 | 1,85 2,05 223 2,39 1,32 1,52 1,71 1,88 3,41 3,81 4,17 4,48
480 19 100 380 | 1,85 205 223 239 132 152 1,71 188 341 381 417 4,48
520 201/2 100 420 185 2,05 223 239 132 152 1,71 188 341 381 417 4,48
560 22 100 460 | 1,85 205 223 239 132 152 171 188 341 381 417 4,48
580 2213/16 100 480 1,85 2,05 223 239 | 1,32 152 171 188 341 381 417 4,48
600 235/8 100 500 | 1,85 2,05 223 239 132 152 171 1,88 341 381 417 4,48
a = screw-to-grain angle
moblaas TIMBER | HBS | 11-25



I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR[4]
cometr timber-to-timber timber-to-timber steel-to-timber
: v a=90° a=0°
’7 - > - E 7&E——
A — — :
2]
¥ i T
factored lateral factored lateral factored lateral
resistance N, resistance N,2) (3) resistance N,
di L b A(5) G G SFLATE G

0.35 042 049 055 035 042 0.49 0.55 0.35 042 049 0.55

['[".‘r',']‘] (mml  fn]  [mm] mm] kNI [kN] [Nl [kN] | [kN]  [kN]  [kN]  [kN] [r[?’f'?] NI [kN]  [kN]  [KN]
80 31/8 52 28 1,45 1,74 2,03 2,28 1,01 1,19 1,38 1,54 3,30 3,76 4,20 457
100 4 52 48 1,73 2,08 242 272 1,29 1,53 1,77 1,98 3,58 4,09 460 498
120 4 3/4 60 60 201 242 282 316 1,51 1,75 1,96 2,14 398 4,43 483 5,15
140 51/2 60 80 | 229 267 300 328 154 1,75 1,96 2,14 401 443 483 5,15
160 61/4 80 80 2,57 292 318 340 @ 1,65 1,89 2,12 2,31 4,31 4,79 523 559
180 71/8 80 100 260 292 318 340 | 165 1,89 2,12 2,31 4,31 4,79 523 559
200 8 80 120 260 292 318 340 @ 1,65 1,89 2,12 2,31 4,31 479 523 559
220 85/8 80 140 260 292 318 340 | 165 1,89 2,12 2,31 4,31 4,79 523 559
240 91/2 80 160 | 2,60 292 318 340 | 1,65 1,89 2,12 2,31 4,31 4,79 523 5,59
260 101/4 80 180 260 292 318 3,40 | 1,65 1,89 2,12 2,31 4,31 4,79 5,23 5,59

10 280 11 80 200 | 260 292 318 340 165 189 212 231 6.4 4,31 479 523 559
0.40 300 113/4 100 200 263 292 318 340 | 1,76 202 228 249 1/4 462 514 563 6,03

320 125/8 100 220 263 292 318 340 | 176 202 228 249 462 514 563 6,03
340 133/8 100 240 263 292 318 340 | 176 202 228 249 462 514 563 6,03
360 141/4 100 260 263 292 318 340 176 202 228 249 462 514 563 6,03
380 15 100 280 | 2,63 292 318 340 176 202 228 249 462 514 563 6,03
400 153/4 100 300 | 2,63 292 318 340 | 1,76 202 228 249 462 514 563 6,03
440 171/4 100 340 263 292 318 340 | 176 202 228 249 462 514 563 6,03
480 19 100 380 | 2,63 292 318 340 176 202 228 249 462 514 563 6,03
520 201/2 100 420 263 292 318 340 176 202 228 249 462 514 563 6,03
560 22 100 460 | 2,63 292 318 340 176 202 228 249 462 514 563 6,03
600 235/8 100 500 | 263 292 318 340 | 176 202 228 249 462 514 563 6,03
120 43/4 80 40 | 2,32 274 307 335 155 186 217 244 498 565 6,18 6,60
160 61/4 80 80 | 295 347 379 406 195 223 250 273 509 565 618 6,60
200 8 80 120 3,04 347 379 406 195 223 250 273 509 565 6,18 6,60
240 91/2 80 160 3,04 347 379 406 195 223 250 273 509 565 6,18 6,60
280 11 80 200 3,04 347 379 406 195 223 250 273 509 565 6,18 6,60
320 125/8 120 200 313 347 379 406 220 253 286 313 583 6,50 714 765
360 141/4 120 240 313 347 379 406 220 253 286 313 583 6,50 714 765
400 153/4 120 280 313 347 379 406 | 220 253 286 313 583 6,50 714 765
0:.128 440 171/4 120 320 313 347 379 406 | 220 253 286 313 16/j 583 650 714 765
480 19 120 360 | 3,13 347 379 406 220 253 286 313 583 650 714 765
520 201/2 120 400| 3,13 347 379 406 220 253 286 313 583 6,50 714 765
560 22 120 440 | 313 3,47 379 406 220 253 286 313 583 6,50 714 765
600 235/8 120 480 313 3,47 379 406 220 253 286 313 583 6,50 714 765
700 271/2 120 580 313 347 379 406 220 253 286 313 583 6,50 714 765
800 311/2 120 680 | 313 347 379 406 | 220 253 286 313 583 6,50 714 765
900 351/2 120 780 | 313 347 379 406 | 220 253 286 313 583 6,50 714 765
1000 393/8 120 880 313 347 379 406 220 253 286 313 583 6,50 714 765

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 19.

11-25 | HBS | TIMBER rothoblaas



I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES
CSA 086:24
SHEAR(4]
CLT-CLT CLT-CLT spline joint
geometry lateral face a = 90° a=0° lateral face a = 90°
| W M | YA Y ZX}

A A_—> «— Y2 S—

] I ] N W2\ * YT

% WZAN —

g N %2 VN

R\
factored lateral factored lateral factored lateral
resistance N (6) resistance N, (23) resistance N,
G G S G
d, L b A 0.35 042 049 055 035 042 0.49 0.55 0.35 0.42 049 0.55
Il tmml G fmm) fmml | KN ND O BND N KND BND N NPT e N Tk
60 23/8 30 30 069 083 097 109 048 0,57 066 074 091 1,00 1,08 114
70 23/4 40 40 0,78 094 109 122 | 0,57 064 071 0,76 1,00 1,09 112 114
80 31/8 40 40 1 0,87 1,04 121 136 | 065 0,73 082 0,89 1,05 1,09 112 114
90 31/2 50 50 096 113 127 139 065 0,73 0,82 0,89 1,05 1,09 112 114
100 4 50 50 1,04 121 132 142 | 069 0,79 0,89 0,97 1,05 1,09 112 114
110 4 3/8 60 60 1,07 121 132 142 069 079 089 097 1,05 109 112 114
120 43/4 60 60 | 1,09 121 1,32 142 072 083 094 1,03 1,05 1,09 112 114
130 51/8 60 70 1,09 121 132 142 072 083 094 1,03 1,05 109 112 114
140 51/2 75 75 1,09 121 132 142 | 0,74 085 096 1,05 1,05 1,09 112 1,14
150 6 75 75 1,09 1,21 1,32 1,42 0,78 0,90 1,01 1,11 1,05 1,09 1,12 1,14
160 61/4 75 85 1,09 1,21 1,32 1,42 0,78 0,90 1,01 1,11 1,05 1,09 1,12 1,14
024 180 71/8 75 105 | 1,09 121 1,32 142 078 090 101 111 112/27 1,05 109 112 114
200 8 75 125 | 1,09 121 1,32 142 078 090 101 111 1,05 1,09 112 114
220 85/8 75 145 | 1,09 121 1,32 142 078 090 101 111 1,05 109 112 114
240 91/2 75 65 | 1,09 121 132 142 078 090 101 111 1,05 109 112 114
260 101/4 75 185 1,09 1,21 1,32 1,42 0,78 0,90 1,01 1,11 1,05 1,09 1,12 1,14
280 11 75 205|109 121 1,32 142 078 0950 101 111 1,05 1,09 112 114
300 113/4 75 225 1,09 121 1,32 142 0,78 0950 101 111 1,05 109 112 114
320 125/8 75 245 | 1,09 1,21 1,32 1,42 0,78 0,90 1,01 1,11 1,05 1,09 1,12 1,14
340 133/8 75 265 | 109 121 132 142 | 0,78 090 101 111 1,05 1,09 112 114
360 141/4 75 285 1,09 1,21 1,32 142 0,78 0950 101 111 1,05 109 112 114
380 15 75 305 109 121 132 142 078 090 101 111 1,05 1,09 112 114
400 153/4 75 325 | 1,09 1,21 1,32 1,42 0,78 0,90 1,01 1,11 1,05 1,09 1,12 1,14
80 31/8 52 45 1,09 131 152 171 | 0,80 096 111 1,20 1,47 160 173 1,85
100 4 52 55 1,30 1,56 1,83 2,05 | 1,00 1,13 126 1,36 1,69 1,79 1,84 1,88
120 4 3/4 60 60 1,52 1,82 2,13 2,28 1,07 1,22 1,37 1,49 1,73 1,79 1,84 1,88
140 51/2 60 80 1,64 1,89 2,13 2,28 1,07 1,22 1,37 1,49 1,73 1,79 1,84 1,88
160 61/4 80 80 1,76 196 214 228 115 1,32 149 162 1,73 179 184 1,88
180 71/8 80 100 | 1,76 196 214 2,28 1,15 1,32 1,49 162 1,73 179 184 1,88
200 8 80 120 | 1,76 196 214 2,28 115 1,32 149 162 1,73 179 184 1,88
220 85/8 80 140 | 1,76 196 214 228 | 115 1,32 1,49 162 1,73 179 184 188
240 91/2 80 160 1,76 1,96 2,14 2,28 1,15 1,32 1,49 1,62 1,73 1,79 1,84 1,88
260 101/4 80 180 | 1,76 196 214 2,28 115 1,32 149 162 1,73 1,79 184 1,88
280 11 80 200 | 1,76 196 214 228 115 1,32 149 162 1,73 1,79 184 1,88
0%2 300 113/4 100 200 1,76 1,96 2,14 2,28 1,24 1,42 1,61 1,76 %39/41 1,73 1,79 1,84 1,88
320 125/8 100 220 | 1,76 196 214 228 | 124 142 161 176 1,73 179 184 1,88
340 133/8 100 240 176 196 214 228 1,24 142 161 176 1,73 1,79 184 1,88
360 141/4 100 260 | 1,76 196 214 228 124 142 161 176 1,73 179 184 1,88
380 15 100 280 1,76 1,96 2,14 2,28 1,24 1,42 1,61 1,76 1,73 1,79 1,84 1,88
400 153/4 100 300 | 1,76 196 214 228 124 142 161 176 1,73 179 184 1,88
440 171/4 100 340 | 1,76 196 214 2,28 124 1,42 161 176 1,73 1,79 1,84 1,88
480 19 100 380 176 196 214 228 124 142 161 176 1,73 1,79 184 1,88
520 201/2 100 420 | 1,76 196 214 228 | 124 142 161 176 1,73 1,79 184 1,88
560 22 100 460 @ 1,76 1,96 2,14 2,28 1,24 1,42 1,61 1,76 1,73 1,79 1,84 1,88
580 2213/16 100 480 176 196 214 228 124 142 161 176 1,73 1,79 184 1,88
600 235/8 100 500 | 1,76 196 214 228 | 124 142 161 176 1,73 179 184 1,88
a = screw-to-grain angle
moblaas TIMBER | HBS | 11-25



I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR[4]
eometr CLT-CLT CLT-CLT spline joint
9 y lateral face a = 90° a=0° lateral face a = 90°
| Y2 NN Y/ ZXX
; e — e R
! ] I N V2N L e
ﬂ\ W H X} N
b \V//A\\\k
W NN —
72\
factored lateral factored lateral factored lateral
resistance N (6) resistance N, (23) resistance N,
d L b A G G Soee G

L 0.35 042 049 055 035 042 0.49 0.55 0.35 042 049 0.55
Il tmml G fmm) fmml | KN ND O BND N KND BND N NPT e N Tk
80 31/8 52 45 1,34 1,61 1,87 210 | 094 112 1,29 1,45 1,93 2,07 220 2,32
100 4 52 55 1,59 191 2,23 2,50 1,19 1,42 164 1,78 218 2,37 256 272
120 43/4 60 60 1,84 221 258 290 | 1,39 1,66 1,86 2,03 243 262 269 275
140 512 60 80 210 250 281 308 146 166 186 203 254 262 269 275
160 61/4 80 80 2,35 2,79 304 325 | 1,56 1,78 2,00 219 2,54 262 269 275
180 71/8 80 100 | 243 2,79 3,04 325 156 1,78 2,00 219 254 262 269 275
200 8 80 120 243 2,79 3,04 3,25 | 1,56 1,78 2,00 219 2,54 262 269 275
220 85/8 80 140 243 279 3,04 3,25 | 1,56 1,78 2,00 219 254 262 269 275
240 91/2 80 160 243 279 3,04 3,25 | 1,56 1,78 2,00 219 2,54 262 269 275
260 101/4 80 180 | 243 2,79 3,04 325 156 1,78 200 219 254 262 269 275

10 280 11 80 200 | 243 279 304 325 156 178 200 219 | 254 254 262 269 275
0.40 300 113/4 100 200 251 279 304 325|166 190 214 234 1 2,54 262 269 275

320 12568 100 220 251 279 304 325 166 190 214 234 254 262 269 275
340 133/8 100 240 | 251 279 304 325 166 190 214 234 254 262 269 275
360 141/4 100 260 251 279 304 325 166 190 214 2,34 254 262 269 275
380 15 100 280 251 279 304 325 166 190 214 234 254 262 2690 275
400 153/4 100 300 251 279 304 325 166 190 214 234 254 262 269 275
440 171/4 100 340 | 251 279 304 325 166 190 214 234 254 262 269 275
480 19 100 380 251 279 304 325 166 190 214 234 254 262 269 275
520 201/2 100 420 251 279 304 325 166 190 214 234 254 262 269 275
560 22 100 460 251 279 304 325 166 190 214 2,34 254 262 269 275
600 235/8 100 500 251 279 304 325 166 190 214 234 254 262 269 275
120 434 80 65 | 218 260 301 336 164 191 212 229 281 308 317 3724
160 61/4 80 80 270 324 363 388 184 211 237 258 299 300 317 324
200 8 80 120 285 328 363 388 184 211 237 258 200 300 317 324
240 91/2 80 160 285 328 363 388 184 211 237 258 209 309 317 324
280 11 80 200 285 328 363 388 184 211 237 258 209 300 317 324
320 125/8 120 200 | 299 332 363 388 207 238 269 294 299 300 317 324
360 141/4 120 240 299 332 363 388 207 238 269 294 209 300 317 324
400 153/4 120 280 299 332 363 388 207 238 269 294 200 300 317 324

0_128 440 171/4 120 320 299 332 363 388 207 238 260 294 25;'4 299 309 317 3724
480 19 120 360 299 332 363 383 207 238 269 294 209 300 317 3724
520 201/2 120 400 299 332 363 388 207 238 269 294 200 300 317 324
560 22 120 440 | 299 332 363 388 207 238 269 294 200 300 317 324
600 2358 120 480 299 332 363 388 207 238 260 294 209 300 317 324
700 271/2 120 580 299 332 363 388 207 238 260 294 209 300 317 324
800 311/2 120 680 299 332 363 388 207 238 260 294 299 300 317 324
900 351/2 120 780 299 332 363 388 207 238 269 294 200 300 317 324
1000 393/8 120 880 299 332 363 388 207 238 269 294 200 300 317 324

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 19.

11-25 | HBS | TIMBER rothoblaas



I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR(4]
CLT-timber timber-CLT
geometry lateral face a = 90° narrow face a = 0°
VY B
A «—
] I | ===
S,
factored lateral resistance N, factored lateral resistance N, 2)(3)
G G
d, L b A 0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55
['[',.‘,',']‘] mml  f[in]  [mm] [mm] kN [kN] [kN] [kN] [kN] [kN] [kN] [kN]
60 2 3/8 30 30 0,72 0,86 1,01 1,13 0,51 0,61 0,70 0,77
70 2 3/4 40 40 0,82 0,98 1,15 1,27 0,59 0,70 0,81 0,89
80 31/8 40 40 0,91 1,09 1,27 1,41 0,65 0,74 0,82 0,89
90 31/2 50 50 0,99 1,14 1,28 1,41 0,69 0,80 0,89 0,98
100 4 50 50 1,08 1,24 1,35 1,45 0,69 0,80 0,89 0,98
110 43/8 60 60 1,08 1,24 1,35 1,45 0,73 0,84 0,94 1,03
120 4 3/4 60 60 111 1,24 1,35 1,45 0,73 0,84 0,94 1,03
130 51/8 60 70 1,11 1,24 1,35 1,45 0,73 0,84 0,94 1,03
140 51/2 75 75 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
150 6 75 75 111 1,24 1,35 1,45 0,78 0,90 1,02 1,12
160 61/4 75 85 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
0'624 180 71/8 75 105 111 1,24 1,35 1,45 0,78 0,90 1,02 1,12
200 8 75 125 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
220 85/8 75 145 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
240 91/2 75 165 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
260 101/4 75 185 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
280 11 75 205 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
300 113/4 75 225 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
320 125/8 75 245 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
340 133/8 75 265 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
360 141/4 75 285 111 1,24 1,35 1,45 0,78 0,90 1,02 1,12
380 15 75 305 111 1,24 1,35 1,45 0,78 0,90 1,02 1,12
400 153/4 75 325 1,11 1,24 1,35 1,45 0,78 0,90 1,02 1,12
80 31/8 52 45 1,15 1,38 1,61 1,81 0,78 0,94 1,10 1,23
100 4 52 55 1,37 1,64 191 2,15 1,02 1,19 1,33 1,45
120 43/4 60 60 1,59 1,91 2,16 2,33 1,07 1,23 1,38 1,50
140 51/2 60 80 1,73 2,00 2,18 2,33 1,07 1,23 1,38 1,50
160 61/4 80 80 1,80 2,00 2,18 2,33 1,16 1,33 1,50 1,64
180 71/8 80 100 1,80 2,00 2,18 2,33 1,16 1,33 1,50 1,64
200 8 80 120 1,80 2,00 2,18 2,33 1,16 1,33 1,50 1,64
220 85/8 80 140 1,80 2,00 2,18 2,33 1,16 1,33 1,50 1,64
240 91/2 80 160 1,80 2,00 2,18 2,33 1,16 1,33 1,50 1,64
260 101/4 80 180 1,80 2,00 2,18 2,33 1,16 1,33 1,50 1,64
280 11 80 200 1,80 2,00 2,18 2,33 1,16 1,33 1,50 1,64
0_832 300 113/4 100 200 1,80 2,00 2,18 2,33 1,25 1,43 1,62 1,77
320 125/8 100 220 1,80 2,00 2,18 2,33 1,25 1,43 1,62 1,77
340 133/8 100 240 1,80 2,00 2,18 2,33 1,25 1,43 1,62 177
360 141/4 100 260 1,80 2,00 2,18 2,33 1,25 1,43 1,62 1,77
380 15 100 280 1,80 2,00 2,18 2,33 1,25 1,43 1,62 1,77
400 153/4 100 300 1,80 2,00 2,18 2,33 1,25 1,43 1,62 1,77
440 171/4 100 340 1,80 2,00 2,18 2,33 1,25 1,43 1,62 177
480 19 100 380 1,80 2,00 2,18 2,33 1,25 1,43 1,62 177
520 201/2 100 420 1,80 2,00 2,18 2,33 1,25 1,43 1,62 1,77
560 22 100 460 1,80 2,00 2,18 2,33 1,25 1,43 1,62 177
580 2213/16 100 480 1,80 2,00 2,18 2,33 1,25 1,43 1,62 177
600 235/8 100 500 1,80 2,00 2,18 2,33 1,25 1,43 1,62 177

a = screw-to-grain angle

e
rothoblaas TIMBER | HBS | 11-25



I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR(4]
CLT-timber timber-CLT
geometry lateral face a = 90° narrow face a = 0°
| Y2
A «—
1 ]
b
Sd,
factored lateral resistance N, factored lateral resistance N, 2)(3)
G G
d, L b A 0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55
['[',.‘,',']‘] (mml  fin]  Imml [mml | kN kN kNI kNI kN kN kN] [kN]
80 31/8 52 45 1,41 1,69 1,98 2,22 0,98 1,16 1,34 1,49
100 4 52 55 1,66 2,00 2,33 2,62 1,26 1,49 1,73 1,92
120 4 3/4 60 60 1,93 2,31 2,70 3,03 1,47 1,68 1,88 2,04
140 51/2 60 80 2,18 2,62 2,96 3,24 1,47 1,68 1,88 2,04
160 61/4 80 80 2,46 2,83 3,11 3,32 1,57 1,80 2,02 2,20
180 71/8 80 100 2,57 2,85 3,11 3,32 1,57 1,80 2,02 2,20
200 8 80 120 2,57 2,85 3,11 3,32 1,57 1,80 2,02 2,20
220 85/8 80 140 2,57 2,85 3,11 3,32 1,57 1,80 2,02 2,20
240 91/2 80 160 2,57 2,85 3,11 3,32 1,57 1,80 2,02 2,20
260 101/4 80 180 2,57 2,85 3,11 3,32 1,57 1,80 2,02 2,20
10 280 11 80 200 2,57 2,85 3,11 3,32 1,57 1,80 2,02 2,20
0.40 300 113/4 100 200 2,57 2,85 3,11 3,32 1,67 192 2,16 2,36
320 125/8 100 220 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
340 133/8 100 240 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
360 141/4 100 260 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
380 15 100 280 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
400 153/4 100 300 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
440 171/4 100 340 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
480 19 100 380 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
520 201/2 100 420 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
560 22 100 460 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
600 235/8 100 500 2,57 2,85 3,11 3,32 1,67 1,92 2,16 2,36
120 4 3/4 80 65 2,25 2,63 2,94 3,20 1,50 1,80 2,10 2,36
160 61/4 80 80 2,83 3,32 3,71 3,96 1,86 2,12 2,38 2,60
200 8 80 120 3,01 3,39 3,71 3,96 1,86 2,12 2,38 2,60
240 91/2 80 160 3,01 3,39 3,71 3,96 1,86 2,12 2,38 2,60
280 11 80 200 3,01 3,39 3,71 3,96 1,86 2,12 2,38 2,60
320 125/8 120 200 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
360 141/4 120 240 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
400 153/4 120 280 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
o2, 440 171/4 120 320 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
480 19 120 360 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
520 201/2 120 400 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
560 22 120 440 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
600 235/8 120 480 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
700 271/2 120 580 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
800 311/2 120 680 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
900 351/2 120 780 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96
1000 393/8 120 880 3,06 3,39 3,71 3,96 2,09 2,40 2,70 2,96

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 19.
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I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR[4)(7)
butt-joint butt-joint
geometry a=90° a=45°
) / / 7/ /
b t { %:5" x@/ t =Y
i == LT
factored lateral factored lateral
resistance N, resistance N,
d, L b teur 0.35 0.42 ¢ 0.49 0.55 0.35 0.42 ¢ 0.49 0.55
[’[',.‘,:']‘] mml  fin]  Imml Imml kNI kN [kN] [kN] kN kN [kN] kN
90 31/2 50 65 0,79 0,93 1,04 1,14 0,45 0,55 0,64 0,71
100 4 50 70 0,88 1,02 1,10 1,16 0,50 0,61 0,71 0,79
110 43/8 60 80 0,91 1,02 1,10 1,16 0,56 0,67 0,77 0,84
120 4 3/4 60 85 0,93 1,02 1,10 1,16 0,61 0,73 0,83 0,88
130 51/8 60 90 0,93 1,02 1,10 1,16 0,65 0,75 0,83 0,88
140 51/2 75 100 0,93 1,02 1,10 1,16 0,68 0,77 0,83 0,88
150 6 75 105 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
160 61/4 75 115 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
180 71/8 75 125 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
6 200 8 75 140 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
0.24 220 85/8 75 155 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
240 91/ 75 170 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
260 101/4 75 185 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
280 11 75 200 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
300 113/4 75 210 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
320 125/8 75 225 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
340 133/8 75 240 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
360 141/4 75 255 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
380 15 75 270 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
400 153/4 75 285 0,93 1,02 1,10 1,16 0,70 0,77 0,83 0,88
80 31/8 52 55 0,86 1,04 1,21 1,36 0,49 0,59 0,69 0,78
100 4 52 70 1,08 1,30 1,51 1,70 0,62 0,74 0,86 0,97
120 4 3/4 60 85 1,30 1,56 1,81 1,93 0,74 0,89 1,04 1,16
140 51/2 60 100 1,42 1,62 1,82 1,93 0,86 1,04 1,21 1,31
160 61/4 80 115 1,54 1,69 1,82 1,93 0,99 1,19 1,38 1,46
180 71/8 80 125 1,54 1,69 1,82 1,93 1,08 1,23 1,38 1,46
200 8 80 140 1,54 1,69 1,82 1,93 1,08 1,23 1,38 1,46
220 85/8 80 155 1,54 1,69 1,82 1,93 1,08 1,23 1,38 1,46
240 91/2 80 170 1,54 1,69 1,82 1,93 1,08 1,23 1,38 1,46
260 101/4 80 185 1,54 1,69 1,82 1,93 1,08 1,23 1,38 1,46
280 11 80 200 1,54 1,69 1,82 1,93 1,08 1,23 1,38 1,46
0.832 300 113/4 100 210 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
320 125/8 100 225 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
340 133/8 100 240 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
360 141/4 100 255 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
380 15 100 270 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
400 153/4 100 285 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
440 171/4 100 310 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
480 19 100 340 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
520 201/2 100 370 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
560 22 100 395 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
580 2213/16 100 410 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46
600 235/8 100 425 1,54 1,69 1,82 1,93 1,16 1,28 1,38 1,46

a = screw-to-grain angle

e
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I STRUCTURALVALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEAR[4)(7)
geometry butt-joint butt-joint
a=90° a=45°
] / / / 7
72 7=/, EN
b tor 45/ %, t{ @
8 iztiz=. = i
factored lateral factored lateral
resistance N, resistance N,
d, L b teur 0.35 0.42 ¢ 0.49 0.55 0.35 0.42 ¢ 0.49 0.55
[’[',.‘,:']‘] mml  fin]  Imml Imml kNI kN [kN] [kN] kN kN kN kN
80 31/8 52 55 1,01 1,21 1,41 1,59 0,58 0,69 0,81 0,91
100 4 52 70 1,26 1,52 1,77 1,98 0,72 0,87 1,01 1,13
120 4 3/4 60 85 1,52 1,82 2,12 2,38 0,87 1,04 1,21 1,36
140 51/2 60 100 1,77 2,11 2,35 2,56 1,01 1,21 1,41 1,59
160 61/4 80 115 2,02 2,39 2,58 2,74 1,15 1,39 1,62 1,81
180 71/8 80 125 2,10 2,39 2,58 2,74 1,30 1,56 1,78 1,94
200 8 80 140 2,10 2,39 2,58 2,74 1,40 1,60 1,78 1,94
220 85/8 80 155 2,10 2,39 2,58 2,74 1,40 1,60 1,78 1,94
240 91/2 80 170 2,10 2,39 2,58 2,74 1,40 1,60 1,78 1,94
260 101/4 80 185 2,10 2,39 2,58 2,74 1,40 1,60 1,78 1,94
10 280 11 80 200 2,10 2,39 2,58 2,74 1,40 1,60 1,78 1,94
0.40 300 113/4 100 210 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
320 125/8 100 225 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
340 133/8 100 240 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
360 141/4 100 255 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
380 15 100 270 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
400 153/4 100 285 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
440 171/4 100 310 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
480 19 100 340 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
520 201/2 100 370 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
560 22 100 395 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
600 235/8 100 425 2,18 2,39 2,58 2,74 1,55 1,77 1,95 2,07
120 43/4 80 85 1,72 2,07 2,34 2,52 0,98 1,18 1,38 1,55
160 61/4 80 115 2,30 2,76 3,06 3,25 1,31 1,57 1,84 2,06
200 8 80 140 2,44 2,80 3,06 3,25 1,63 1,86 2,08 2,26
240 91/2 80 170 2,44 2,80 3,06 3,25 1,63 1,86 2,08 2,26
280 11 80 200 2,44 2,80 3,06 3,25 1,63 1,86 2,08 2,26
320 125/8 120 225 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
360 141/4 120 255 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
400 153/4 120 285 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
o2, 440 171/4 120 30 259 2,84 3,06 3,25 1,96 2,14 2,32 2,45
480 19 120 340 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
520 201/2 120 370 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
560 22 120 395 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
600 235/8 120 425 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
700 271/2 120 495 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
800 311/2 120 565 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
900 351/2 120 635 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45
1000 393/8 120 705 2,59 2,84 3,06 3,25 1,96 2,14 2,32 2,45

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 19.

11-25 | HBS | TIMBER rothoblaas



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 specified head pull-through design values are taken from report ELC-
4645. The withdrawal and head pull-through values provided in this data-
sheet are also applicable to CLT connections.

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

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

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

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

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 O86:24 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 6 x 40 mm was set to 10 mm to
ensure the connection is not governed by failure mode (a).

(6) The CLT-to-CLT boundary conditions are equally applicable to half-lap
connections. Use the nearest connection geometry to determine the ap-
propriate values.

(7) The lateral resistance calculation for butt joints assumes the screws are in-
stalled on the CLT member’s narrow face.
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INSTALLATION SUGGESTIONS

SCREWING USING CATCH

Place the bit inside the CATCH screwing
device and fasten it to the correct depth
depending on the chosen connector.

CATCH is suitable with long connectors
where the insert would otherwise tend to
come out of the screw head space.

PARTIALLY THREADED SCREWS vs FULLY THREADED SCREW

i v .
. a2
o

Compressible elements are interposed
between two timber beams and a screw is
screwed centrally to evaluate its effect on
the connection.

APPLICATION ON HARDWOODS

S0 R
‘I m W H 1 f
Pre-drill a hole of the required diameter

(dy ) and length equal to the chosen con-
nector size using the SNAIL tip.

RELATED PRODUCTS

CATCH

11-25 | HBS | TIMBER

. )

The partial thread screw (e.g. HBS) allows
the joint to be closed. The threaded por-
tion, inserted all the way inside the second
element, allows the first element to slide
on the smooth shank.

WL v

Install the screw (e.g. HBS).

\ ﬁ%@

LEWIS SNAIL

Useful in case of screwing in corners,
which usually do not allow exerting a great
screwing force.

The fully threaded screw (e.g. VGZ) trans-
fers the force by exploiting its axial strength
and penetrates inside the timber elements
without moving.

Alternatively, specific screws for hardwood
applications (e.g. HBSH) can be used,
which can be inserted without the aid of
pre-drill hole.

A18|AsSB18
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