
 
 

PACKAGING
Supplied in single pieces

PLATE ADAPTER 
Allows to insert VGS screws at a 45° angle 

on plates without countersunk holes

EASE OF HANDLING 
Anti-slip superficial knurling and cylindrical 

shape easy to handle

UNIVERSAL SIZE  
Two sizes compatible with all 9mm 

and 11mm diameter VGS are available 
for plates of varying thickness

FIELD OF USE
Connections of timber elements 
with steel plates by means of  
full-threaded screws inclined at 45° 

solid timber 
glulam (Glued Laminated 
Timber)
XLAM (Cross Laminated Timber)
LVL (Laminated Veneer Lumber)
wood-based panels

45° washer for VGS
Bright zinc plated carbon steel
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SAFETY
The washer is designed to ensure the 
screw insertion at precisely 45° to the 
plane and the connector feed in the 
correct direction

EASE OF HANDLING
The regular cylindrical shape of the 
diameter external to the countersink and 
the anti-slip knurling assure a firm grip 
during the assembling phase

AESTHETICS
The perfect matching between VGS 
head and the countersunk washer 
creates a compact and aesthetically 
pleasing joint finish. 
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Steel to timber joints

VGU: S235 bright zinc plated steel.
To be used in Service class 1 and 2 (EN 1995:2008).

FIELD OF USE

EXTERNAL LAODS MATERIAL AND DURABILITY

code screw pcs/box
HUS945 VGS Ø9 1
HUS1145 VGS Ø11 1

code d1 [mm] L [mm] TX pcs/box
VGS9160 9 160 TX40 25
VGS9200 9 200 TX40 25
VGS9240 9 240 TX40 25
VGS9280 9 280 TX40 25
VGS9320 9 320 TX40 25
VGS9360 9 360 TX40 25
VGS11100 11 100 TX50 25
VGS11150 11 150 TX50 25
VGS11200 11 200 TX50 25
VGS11250 11 250 TX50 25
VGS11300 11 300 TX50 25
VGS11350 11 350 TX50 25
VGS11400 11 400 TX50 25
VGS11450 11 450 TX50 25
VGS11500 11 500 TX50 25
VGS11550 11 550 TX50 25
VGS11600 11 600 TX50 25

VGU WASHER

VGS

WASHER HUS945 HUS1145

VGS screw diameter d1 [mm] 9,0 11,0
HInternal diameter d [mm] 9,5 11,5
External diameter D [mm] 18,0 22,0
Base length L [mm] 34,8 42,1
Base heigth h [mm] 3,0 3,6
Global heigth H [mm] 20,5 24,8

GEOMETRY

Screws not included in the box

CODES AND DIMENSIONS
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WASHER HUS945 HUS1145

Slotted-hole length LF [mm]
min 35,0 min 43,0
max 36,0 max 44,0

Slotted-hole width BF [mm]
min 14,0 min 17,0
max 15,0 max 18,0

Steel plate thickness SPLATE [mm]
min 3,0 min 4,0

max 12,0* max 15,0*

INSTALLATION

* For thicker plates it is necessary to realize a countersink in the lower part of the steel plate.

For VGS screw-lengths > 300 mm a Ø5 predrill is recommended.
The assembly must be performed so as to guarantee that the stress is evenly distributed 
among all the installed VGU washers.

GENERAL PRINCIPLES NOTES

• Charatteristic values consistent with EN 1995:2008 and in accordante with 
ETA-11/0030.

• Admissible values are obtained according to DIN 1052:1988.
• For the calculation process a timber density of ρk = 380 kg/m3  

has been considered. 
• The fastener pull-out strength has been evaluated by considering a  

45° angle to the grain and an effective length of the threaded part equal to Sg.

(1) The design shear strength of the joint is the minimum among the timber  
    design shear strength (RV,d) and the steel design shear strength (Rtens,d 45°).

For the correct realization of the joint, the fastener head should be fully 
embedded into the VGU washer. For intermediate values of  SPLATE linear 
interpolation is allowed. Dimensioning and verification of timber elements 
and steel plates shall be carried out separately. 

STATIC VALUES  STEELTOTIMBER JOINT

CHARACTERISTIC VALUES (1) ADMISSIBLE 
VALUES CHARACTERISTIC VALUES (1) ADMISSIBLE 

VALUES
SPLATE  = 3 mm SPLATE = 3 mm SPLATE  = 12 mm SPLATE = 12 mm

d1
[mm]

L
[mm]

 Sg 
[mm]

 AMIN
[mm]

TIMBER 
RV,k
[kN]

STEEL
Rtens,k 45°

[kN]
Vadm 45°

[kg]
 Sg 

[mm]
 AMIN
[mm]

TIMBER
RV,k
[kN]

STEEL
Rtens,k 45°

[kN]
Vadm 45°

[kg]

VGS 9

160 140 120 10,12

17,96

445 125 110 9,04

17,96

398
200 180 145 13,01 573 165 135 11,93 525
240 220 175 15,90 700 205 165 14,82 652
280 260 205 18,80 827 245 195 17,71 780
320 300 230 21,69 903 285 220 20,60 903
360 340 260 24,58 903 325 250 23,50 903

SPLATE  = 4 mm SPLATE = 4 mm SPLATE  = 15 mm SPLATE = 15 mm

VGS 11

100 80 75 7,07

26,87

311 65 60 5,74

26,87

253
150 130 110 11,49 506 115 95 10,16 447
200 180 145 15,90 700 165 130 14,58 642
250 230 185 20,32 894 215 170 19,00 836
300 280 220 24,74 1089 265 205 23,41 1031
350 330 255 29,16 1130 315 240 27,83 1130
400 380 290 33,58 1130 365 275 32,25 1130
450 430 325 37,99 1130 415 310 36,67 1130
500 480 360 42,41 1130 465 345 41,09 1130
550 530 395 46,83 1130 515 380 45,50 1130
600 580 430 51,25 1130 565 415 49,92 1130

SLIDING RESISTANCE RV

screw
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