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FULLY THREADED SCREW WITH
COUNTERSUNK OR HEXAGONAL HEAD

C4 EVO COATING g
Surface treatment of epoxy resin and aluminium flakes. No rust after ;
1440 hours of salt spray exposure test, as per ISO 9227. Can be used in
wet service outdoor applications and under class C4 atmospheric cor-
rosion conditions.

STRUCTURAL APPLICATIONS

Approved for structural applications subject to stresses in any direction
vs the grain (0° - 90°). Safety certified by numerous tests carried out for
any direction of insertion. Cyclical SEISMIC-REV tests according to EN
12512. Countersunk head up to L = 600 mm, ideal for use on plates or
for concealed reinforcements.

AUTOCLAVE-TREATED TIMBER
The C4 EVO coating has been certified according to US acceptance cri-
terion AC257 for outdoor use with ACQ-treated timber.
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3THORNS 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.
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I* CANADIAN DESIGN VALUES
USA, EU and more design values available online.
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TVDEo  MANUALS BIT INCLUDED

DIAMETER [mm] 9@ 13)12

LENGTH [mm] 50/ (100 800) ) 1500 ¥
SERVICE CONDITION

ATMOSPHERIC CORROSIVITY (o ) co o ) © METAL-to-TIMBER recommended use:

WOOD CORROSIVITY w )
]

carbon steel with C4 EVO
MATERIAL .
coating IMPACT LIMITER Mins rec

FIELDS OF USE

* timber based panels

e solid timber and glulam

e CLT and LVL

e high density woods

» ACQ, CCA treated timber
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OUTDOOR STRUCTURAL
PERFORMANCE

Ideal for fastening timber framed panels and
trusses (Rafter, Truss). Values also tested, cer-
tified and calculated for high density woods.
Ideal for fastening timber-framed panels and
lattice beams (Rafter, Truss).

CLT & LVL

Values also tested, certified and calculated for
CLT and high density woods such as laminated
veneer lumber (LVL).
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I CODESANDDIMENSIONS

d, CODE L b pcs d; CODE L b pcs
[mml] [mm]  [mm] [mm] [mm]  [mm]
VGSEVO9120 120 110 25 VGSEVO13200 200 190 25 Rus=28
VGSEVO9160 160 150 25 o
VGSEVO9200 500 190 »e 13 VGSEVO13300 300 280 25
9 esEvo9240 240 250 ot L Tx50 VGSEVO13400 400 380 25 e
TX 40 VGSEV09280 280 70 25 Co VGSEVO13500 500 480 25 C
VGSEVO13600 600 580 25
VGSEV09320 320 310 25
13 VGSEVO13700 700 680 25 .
VGSEVO9360 360 350 25 SW 19 @Dﬂ Hs
VGSEVO11100 100 90 25 TX 50 VGSEVO13800 800 780 25
VGSEVO11150 150 140 25 s
piun=s
VGSEVO11200 200 190 25 s I RELATED PRODUCTS
VGSEVO11250 250 240 25
11
TX 50 VGSEVO11300 300 290 25 o \
VGSEVO11350 350 340 25 . ; 7
VGSEVO11400 400 390 25 [@mj =S \ f \f“
VGSEVO11500 500 490 25 e
VGSEVO11600 600 590 25 VGU EVO TORQUE LIMITER
I GEOMETRY AND MECHANICAL CHARACTERISTICS
VGS @9 VGS @11 VGS 011
VGS P9-011 120 mm = L = 360 mm L =250 mm 250 mm <L <600 mm
—t, / —t, —t,
[ 639 oo PIC TR o (D0 ETEs o Ponie
4 : N :
45° b |
L ‘
VGS 213 VGS 213 VGS 913
VGS P13 L<250mm 250 mm < L = 600 mm L>600mm
—t —t, —t
= (o o 3 A
= o e o DI ijjmfun =
\ \ et
L ‘
GEOMETRY
Nominal diameter d, [mm] 9 11 13 13
Length L [mm] - = <600 mm > 600 mm
Countersunk head diameter dy [mm] 16,00 19,30 22,00 -
Countersunk head thickness ] [mm] 6.50 8,20 9,40 -
Wrench size SW - - - - SW 19
Hexagonal head thickness tg [mm] - - - 7,50
Thread diameter d, [mm] 5,90 6,60 8,00 8,00
Pre-drilling hole diameter(!) dys  [mml 5,0 6.0 8,0 8,0
Pre-drilling hole diameter(@ dyy  [mml 6,0 7,0 9,0 9,0
(1) Pre-drilling valid for softwood.
(2) pre-drilling valid for hardwood and beech LVL.
MECHANICAL PARAMETERS
Nominal diameter dy [mm] 9 11 13
Factored tensile strength Of, [kN] 17,84 23,17 31,96
Bending yield strength Fub [MPal] 1069 1026 960
G=0.35 78,56 96,02 113,5
Specified withdrawal resistance per millimeter v (N/mm] G=0.42 90.9 111 1313
of threaded shank (tip included) W G=0.49 102,8 125,7 1485
G=0.55 112,8 1379 162,9
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I EFFECTIVETHREAD USED IN CALCULATION

b =Sgit=L-1t represents the entire length of the
threaded part (see table above)

= (b -d; - Tol)/2 represents the partial length of
the threaded part net of a laying
tolerance (Tol.) of 10 mm

ty = 10 mm or 20mm depending
on head type and diameter

NOTES
* The length of the tip is equal to the nominal diameter of the respective fasteners, dy, as specified in Table 2C of the ELC-4645 report.
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I MINIMUM DISTANCES FOR SHEAR LOADS

O screws inserted WITHOUT pre-drilled hole G<0.44
s
d, 9 0.36 11 0.44 13 0.52
[mm] [in] [mm] [in] [mm] [in]

Sp 12-d¥ 108 41/4 132 53/16 156 61/8

Sa 5-d 45 13/4 55 2 3/16 65 29/16

a_ 15-d# 135 55/16 165 61/2 195 711/16

a 10-d# 90 31/2 110 4 3/8 130 51/8

eq 10-d 90 31/2 110 4 3/8 130 51/8

ep 5-d 45 13/4 55 2 3/16 65 2 9/16

tFor Douglas Fir-Larch and Western Red Cedar, this minimum spacing shall be increased by 50%.
# For Western Red Cedar, this minimum spacing shall be increased by 50%.

O screws inserted WITHOUT pre-drilled hole 0.44<G<0.50
s
d, 9 0.36 11 0.44 13 0.52
[mm] [in] [mm] [in] [mm] [in]

Sp 18-d 162 6 3/8 198 7 13/16 234 91/4

Sa 7d 63 21/2 77 31/16 91 39/16

ap 22-d 198 713/16 242 91/2 286 111/4

a 15.d 135 55/16 165 61/2 195 711/16

eq 12.d 108 41/4 132 53/16 156 61/8

ep 7d 63 21/2 77 31/16 91 39/16

@ screws inserted WITH pre-drilled hole

=
dy 9 0.36 11 0.44 13 0.52
[mm] lin] [mm] lin] [mm] lin]
Sp 5.df 45 13/4 55 2 3/16 65 29/16
Sa 4.d 36 17/16 44 13/4 52 21/16
a, 12.dt 108 41/4 132 53/16 156 61/8
a 7-dt 63 21/2 77 31/16 91 39/16
eq 7-d 63 21/2 77 31/16 91 39/16
ep 3.d 27 11/16 33 15/16 39 19/16

t For Douglas Fir-Larch and Western Red Cedar, this minimum spacing shall be increased by 50%.
#For Western Red Cedar, this minimum spacing shall be increased by 50%.

a = load-to-grain angle

d = dq = nominal screw diameter

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 O86:24.
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I STRUCTURAL VALUES | WITHDRAWAL RESISTANCE STRENGTH VALUES

CSA 086:24
TENSION/COMPRESSION(
total thread withdrawal
geometry
a=90° a=45° end graina = 0°
H /
A
factored withdrawal factored withdrawal factored withdrawal
resistance P,,, resistance P,,, resistance P,,,?
G G G
d1 L Sg,tot Amin
035 042 049 055 | 035 042 049 055 035 042 049 0.55
ol foml Gl fmml fmml | KN RND KN BNDKND KNI KND KNI BND KN BND (KN

120 43/4 101 130 555 643 727 797 505 584 661 725 278 321 363 399
160 61/4 141 170 775 897 1015 1113 | 705 816 922 1012 388 449 507 557
200 8 181 210 995 11,52 13,02 14,29 | 905 1047 11,84 1299 498 576 651 715

036 240 91/2 221 250 | 12,15 14,06 1590 1745 | 11,05 12,78 14,46 1586 6,08 703 795 873
280 11 261 290 14,35 16,61 18,78 2061 13,05 1510 1707 1874 718 830 939 10,30
320 125/8 301 330 | 16,55 19,15 21,66 23,77 | 1505 1741 19,69 2161 8,28 958 10,83 11,88
360 141/4 341 370 | 18,75 21,70 24,54 2693 | 1705 19,73 22,31 2448 9,38 10,85 12,27 13,46
100 4 79 110 531 614 695 763 | 483 559 632 693 265 307 348 3381
150 6 129 160 867 10,03 11,35 12,45 788 912 10,32 11,32 | 434 502 568 6,23
200 8 179 210 | 12,03 1392 1575 1728 1094 1266 14,32 1571 6,02 696 788 8,64
250 10 229 260 | 15,39 1781 2015 2211|1399 16,19 1832 20,10 770 890 10,07 11,05
0?';'4 300 113/4 279 310 | 18,75 21,70 24,55 2693 | 1705 1973 22,32 24,48 9,38 10,85 1227 1347
350 133/4 329 360 | 22,11 25,59 2895 31,76 | 20,10 23,26 26,32 28,87 11,06 12,79 14,47 15,88
400 153/4 379 410 | 25,47 2947 33,35 36,58 | 23,16 26,80 30,32 33,26 12,74 14,74 16,67 18,29
500 193/4 479 510 | 32,20 3725 42,15 46,24 | 29,27 33,87 3832 4203 16,10 18,63 21,07 2312
600 235/8 579 610 | 38,92 45,03 5095 55,89 | 3538 4094 46,31 50,81 | 1946 22,51 2547 2795
200 8 177 210 | 14,06 16,29 1840 2018 12,78 14,81 16,73 1835 703 8,15 920 10,09
300 113/4 267 310 | 21,21 24,58 2775 30,45 1928 22,34 2523 2768 | 10,61 12,29 13,88 1522
400 153/4 367 410 | 2916 33,78 38,15 41,85 26,51 30,71 34,68 3804 14,58 16,89 19,07 2092
0:!'532 500 193/4 467 510 | 3710 4299 48,54 53,25 | 33,73 39,08 44,13 48,41 18,555 21,49 24,27 26,63

600 235/8 567 610 | 45,05 52,19 5894 64,66 4095 4745 53,58 58,78 22,52 26,10 29,47 32,33
700 271/2 667 710 | 5299 61,40 69,33 76,06 4818 5582 63,03 6914 26,50 30,70 34,67 38,03
800 311/2 767 810 | 6094 70,60 79,73 8746 5540 6418 72,48 79,51 30,47 3530 3986 4373

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 17.
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STRUCTURAL VALUES | WITHDRAWAL RESISTANCE STRENGTH VALUES
CSA 086:24
TENSION/COMPRESSION(M
partial thread withdrawal steel buckling
geometry a=90° end grain a = 0° tension a=90°
: E = E=| Te1 :
' I = il ==
factored withdrawal factored withdrawal factored tension | factored buckling
resistance P, resistance P, 2 resistance T, resistance P,y
G G
. L o Amin 035 042 049 055 035 0.42 049 055
el tmml G Gmel Gl GNDNDGNDGND KN NN TN [kN] [kN]
120 4 3/4 45 65 247 286 324 355124 143 162 178
160 61/4 65 85 3,57 4,14 468 513 179 207 234 257
200 8 85 105 | 467 541 6,12 6,71 | 2,34 2,70 3,06 3,36
0.?36 240 91/2 105 125 | 577 6,68 756 829 289 334 378 415 17,84 16,37
280 11 125 145 | 6,87 795 9,00 987 344 398 450 494
320 125/8 145 165 797 9,23 1043 11,45 399 461 522 572
360 141/4 165 185 | 9,07 10,50 11,87 13,03 4,54 525 594 6,51
100 4 35 55 2,35 2,72 3,08 338 118 136 154 169
150 6 60 80 4,03 467 528 579 202 233 264 290
200 8 85 105 | 571 661 748 821 286 331 374 410
250 10 110 130 | 739 8,55 9,68 1062 370 4,28 4,84 5,31
0?':'4 300 113/4 135 155 | 9,07 10,50 11,88 13,03 4,54 525 594 6,52 23,17 19,66
350 133/4 160 180 10,75 12,44 14,08 15,44 5,38 6,22 704 772
400 153/4 185 205 12,43 14,39 16,28 17,86 6,22 719 8,14 8,93
500 193/4 235 255 115,80 18,28 20,68 22,68 790 9,14 10,34 11,34
600 235/8 285 305 19,16 22,16 25,08 2751 9,58 11,08 12,54 13,76
200 8 85 105 | 6,75 782 884 969 338 391 442 485
300 113/4 130 155 10,33 11,97 13,51 14,82 516 598 6,76 741
400 153/4 180 205 14,30 16,57 18,71 20,53 715 8,28 9,36 10,26
0?';2 500 193/4 230 255 18,27 21,17 2391 26,23 9,14 10,59 1195 13,11 31,96 27,02
600 235/8 280 305 122,25 25,77 29,11 31,93 11,12 12,89 14,55 15,96
700 271/2 330 355 26,22 30,38 34,30 37,63 13,11 15,19 1715 18,81
800 311/2 380 405 30,19 34,98 39,50 43,33/15,10 1749 19,75 21,67

a = screw-to-grain angle

NOTES and GENERAL PRINCIPLES on page 17.
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I STRUCTURAL VALUES | LATERAL RESISTANCE

geometry

timber-to-timber

SLIDING(3)

steel-to-timber

STRENGTH VALUES
CSA 086:24

steel tension

factored lateral
resistance N4

factored lateral
resistance N,(4)

factored tension
resistance T,

d - 5S¢ A Bmin (5o 0.42Go.49 0.55 SPwre® Sg Amin g 2o 0.42Go.49 0.55
ol tmml G imm) Gmel [l NDND N N TP ) fmem] BN NDBND N [kN]
120 43/4 | 45 45 60 191 221 2,50 274 90 85 3,82 442 500 548
160 61/4 | 65 60 75 276 319 361 396 130 115 | 551 6,38 722 792
200 8 85 75 90 361 4,17 472 5,18 170 140 | 721 8,34 9,44 10,35
o3 240 912 105 90 105 445 515 585 640 oo 210 170 891 1031 1166 12,79 12,61
280 11 | 125 105 120 530 614 694 761 250 200 10,61 12,27 13,88 15,23
320 1258 145 115 130 615 712 8,05 883 200 225 12,30 14,23 16,10 17,66
360 141/4 @ 165 130 145 | 700 8,10 9,16 10,05 330 255 14,00 16,20 18,32 20,10
100 4 | 35 40 55 181 210 238 261 60 65 311 3,60 4,07 447
150 6 | 60 60 75 311 3,60 407 447 110 100 570 6,60 747 819
200 8 | 8 75 90 441 510 577 633 160 135 | 8,30 9,60 10,86 11,01
250 10 | 110 95 110 570 6,60 747 819 210 170 10,89 12,60 14,25 15,64
oF, 300 1134 135 110 125 700 810 916 10,05 139/'41 260 205 13,48 15,60 17,65 19,36 16,38
350 133/4 | 160 130 145 830 9,60 10,86 11,91 310 240 16,07 18,60 21,04 23,08
400 153/4 | 185 145 160 9,59 11,10 12,56 13,78 360 275 18,67 21,60 24,43 26,81
500 193/4 235 180 195 12,18 1410 1595 17,50 460 350 23,85 27,60 31,22 34,25
600 235/8 285 220 235 1478 1710 19,34 21,22 560 420 29,03 33,59 38,01 41,70
200 8 8 80 95 521 604 682 748 155 135 9,50 11,01 12,43 13,63
300 113/4 130 110 125 | 797 9,23 10,42 11,43 255 205 15,63 18,11 20,45 22,43
400 153/4 | 180 145 160 | 11,03 12,78 14,43 15,83 355 275 121,76 25,21 28,47 31,23
oS, 500 193/4 230 180 195 1410 1633 1844 2023 50 455 345 27,89 32,31 36,48 40,02 22,60
600 235/8 280 215 230 1716 19,88 22,45 24,63 555 415 34,01 39,41 44,50 48,82
700 271/2 | 330 250 265 20,22 23,43 26,46 29,03 e
800 311/2 380 285 300 23,29 26,98 30,47 33,43 A

NOTES and GENERAL PRINCIPLES on page 17.
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I STRUCTURAL VALUES | LATERAL RESISTANCE STRENGTH VALUES

CSA 086:24
SHEARIE]
timber-to-timber
geometry w90° 0 e 0

L i % = =

B 1778 e

; i ?

factored lateral factored lateral
resistance N, resistance N,(2)

d, L S, AD ¢ ¢
0.35 0.42 0.49 0.55 0.35 0.42 0.49 0.55
[’[',.‘,:']‘] [mm]  fin] Imm] [mm]  [kN] [kN] kN] kN [kN] kN] [kN] kN]
120 4 3/4 45 60 2,18 2,59 3,00 3,34 1,37 1,55 1,73 1,87
160 61/4 65 80 2,85 3,17 3,48 3,73 1,61 1,83 2,05 2,23
200 8 85 100 3,12 3,49 3,84 4,13 1,85 2,12 2,38 2,59
036 240 91/2 105 120 3,40 3,81 4,20 4,52 2,09 2,40 2,70 2,90
280 11 125 140 3,67 4,13 4,56 4,90 2,33 2,62 2,88 3,09
320 125/8 145 160 3,91 4,28 4,62 4,90 2,48 2,78 3,06 3,29
360 141/4 165 180 3,91 4,28 4,62 4,90 2,62 2,94 3,24 3,49
100 4 35 50 2,07 2,46 2,85 3,18 1,34 1,59 1,84 2,03
150 6 60 75 3,24 3,81 4,17 4,47 1,86 2,12 2,37 2,57
200 8 85 100 3,84 4,29 4,72 5,07 2,22 2,54 2,85 3,11
250 10 110 125 4,26 4,78 5,27 5,68 2,58 2,97 3,34 3,62
0:.":4 300 113/4 135 150 4,68 5,27 5,75 6,09 2,94 3,31 3,65 3,92
350 133/4 160 175 4,86 5,32 5,75 6,09 3,17 3,56 3,92 4,22
400 153/4 185 200 4,86 5,32 5,75 6,09 3,38 3,80 4,20 4,52
500 193/4 235 250 4,86 5,32 5,75 6,09 3,67 4,02 4,35 4,60
600 235/8 285 300 4,86 5,32 5,75 6,09 3,67 4,02 4,35 4,60
200 8 80 100 4,95 5,53 6,06 6,50 2,75 3,13 3,50 3,80
300 113/4 125 150 5,81 6,52 718 7,73 3,58 4,11 4,62 5,03
400 153/4 175 200 6,65 7,28 7,87 8,33 4,32 4,85 5,34 5,74
oy, 500 1934 225 250 | 665 7,28 787 8,33 4,82 5,42 5,95 6,30
600 235/8 275 300 6,65 7,28 7,87 8,33 5,03 5,51 5,95 6,30
700 271/2 325 350 6,65 7,28 7,87 8,33 5,03 5,51 5,95 6,30
800 311/2 375 400 6,65 7,28 7,87 8,33 5,03 5,51 5,95 6,30

a = screw-to-grain angle.
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STRUCTURAL VALUES
GENERAL PRINCIPLES

The reference factored lateral resistance for self-tapping screws has been
determined following the guidelines in Clause 12.12 of the CSA O86:24 in-
cluding the withdrawal restraint effect. Listed values are based on standard
long term load duration factor (Kp = 1.0), dry service condition factor (Kgp =
1.0), and treatment factor (K1 = 1.0).

The factored thread withdrawal resistance were evaluated considering a
penetration length of Sy 4ot Or Sy, as shown in the table. For intermediate
values of Sg itis possible to linear%y interpolate.

The reference lateral design values are calculated for screws inserted with-
out pre-drilling hole as per CSA 086:24 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 hole, 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).

VGS EVO screws must be positioned in accordance with the minimum
distances.

G is the mean relative density according to CSA O86:24 Table A12. Most
common wood species are assumed such as Northern species (G =
0.35), Spruce-Pine-Fir (G = 0.42), Douglas Fir (G = 0.49), and Southern
Pine (G = 0.55).

The tabulated lateral design values are based on both wood members having
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 criteria
outlined in CSA 086:24 Clause 12.12.11.

rothoblaas

NOTES

(1) Factored withdrawal resistances were calculated with the entire threaded
portion of the screw, b (in millimeters), minus the tip length, Ltip.The length
of the tip is equal to the nominal diameter of the respective fasteners, dq,
as specified in Table 2C of 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 angle between the fastener axis and the grain direction of the wood
member, a, is taken as zero for the end grain calculations.

() For fully threaded screws, the head pull-through resistance is not relevant
to the connection capacity, instead, thread withdrawal governs. These val-
ues must be compared to the tensile resistance of the screw, with the lower
value determining the governing resistance.

4 The 45° inclined screw is intended to work in withdrawal and the resulting
resistance of the connection is given by the projection of the withdrawal
resistance (along screw axis) onto the shear plane.

(5 The plate thickness (Sp aTg) are understood to be the minimum values to
allow the countersunk head of the screw to be accommodated.

) 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.

7) The fixable thickness (A) is considered as half the length of the screw (L/2).
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