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A.1.1.1 general – connection between two timber elements

Axially loaded screws

FULLY THREADED SCREWS LOADED IN TENSION

DETAILS

action design value

 

determination of the load bearing capacity of the single screw
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determination of the connection resistance 

verification

Axially loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

ETA-22/0789:2023
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DETAILS

Axially loaded screws

A.1.1.2 tension lap joint with inclined screws 

FULLY THREADED SCREWS LOADED IN TENSION
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Axially loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

minimum spacing

de termination of the load bearing capacity of the single screw
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Axially loaded screws

A.1.1.2 tension lap joint with inclined screws 

FULLY THREADED SCREWS LOADED IN TENSION
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determination of the connection  resistance 

verification

Axially loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION
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DETAILS

minimum spacing screw B

action design value

determination of the load bearing capacity of the screw A

Axially loaded screws

FULLY THREADED SCREWS LOADED IN TENSION

A.1.1.3 CLT – solid timber ledger

A: Wood Screw C-FT-8x220/210

B: Wood Screw C-FT-8x160/150
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Axially loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION
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verification screw A

determination of the load bearing capacity of the screw B

Axially loaded screws

FULLY THREADED SCREWS LOADED IN TENSION

A.1.1.3 CLT – solid timber ledger
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verification screw B

Axially loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION
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DETAILS

action design value

determination of the load bearing capacity of the single screw
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Axially loaded screws

PARTIALLY THREADED SCREWS LOADED IN TENSION

A.1.2.1 general – connection between two timber elements
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determination of the connection resistance

verification

Axially loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION
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comparison of the load bearing capacity of different head types 

countersunk head washer head
countersunk head with 

washer type M

15 20 28

12.4 17.6 13.7 1)

1853 4676 7133

Axially loaded screws

PARTIALLY THREADED SCREWS LOADED IN TENSION

A.1.2.1 general – connection between two timber elements
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FULLY THREADED SCREWS LOADED IN COMPRESSION 

action design value

DETAILS

determination of the load bearing capacity of the single screw

 

l
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F d

lef = lg

Axially loaded screws

A.1.3.1  g eneral – fully threaded screw
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determination of the connection resistance

verification

Axially loaded screws

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION

ETA-22/0789:2023, section 2.2)
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DETAILS

Fd

Fd

45°

1

2

FULLY THREADED SCREWS LOADED IN COMPRESSION 

Axially loaded screws

A.1.3.2 screw cross – single shear connection
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action design value

determination of the load bearing capacity of the single screw

Axially loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION
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FULLY THREADED SCREWS LOADED IN COMPRESSION 

Axially loaded screws

A.1.3.3 screw cross – single shear connection
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determination of the connection resistance

verification

Axially loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION
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SCREWS LOADED IN TENSION

action design value

determination of the load bearing capacity of the single screw

DETAILS

GSPublisherVersion 1730.8.8.100
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Axially loaded screws

A.2.1 general – axis-grain-angle 90°

Wood Screw C-FT-8x240/230
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determination of the connection resistance

verification

Axially loaded screws

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION
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minimum spacing

DETAILS

action design value

determination of the load bearing capacity of the single screw
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lef = lg

SCREWS LOADED IN TENSION

Axially loaded screws

A.2.2 general – axis-grain-angle 0°
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determination of the connection resistance

verification

Axially loaded screws

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION
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action design value

DETAILS

determination of the load bearing capacity of the single screw 
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SCREWS LOADED IN TENSION

Axially loaded screws

A.2.3 general – mainly axially loaded screw

Wood Screw C-FT-8x240/230
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Axially loaded screws

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION

verification

determination of the connection resistance  

(see ETA-22/0789:2023, section 2.2)

section A.7.1)
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SCREWS LOADED IN TENSION

Axially loaded screws

A.2.4 column support, steel plate with inclined screws

Wood Screw C-FT-10x350/326
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Axially loaded screws

determination load bearing capacity of gross section

determination of the load bearing capacity of the single screw
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CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION



SCREWS LOADED IN TENSION

Axially loaded screws

A.2.4 column support, steel plate with inclined screws
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Axially loaded screws

determination of required number of screws and the screw assembly

37

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION



38

verification of compression parallel-to-grain close to end grain

SCREWS LOADED IN TENSION

Axially loaded screws

A.2.4 column support, steel plate with inclined screws

22/0789:2023, table 
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Axially loaded screws

determination of block shear failure

verification

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION



REINFORCEMENT

Axially loaded screws

A.3.1 support - reinforcement for compression perpendicular 
to grain

DETAILS

determination of load bearing capacity of compression perpendicular to grain without reinforcement

action design value

40



Axially loaded screws

load bearing capacity of compression perpendicular to grain with reinforcement

385
17296 N
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CALCULATION EXAMPLE



REINFORCEMENT

Axially loaded screws

A.3.1 support - reinforcement for compression perpendicular 
to grain

42



Axially loaded screws

CALCULATION EXAMPLE

verification

determination of the connection resistance

17296
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REINFORCEMENT

Axially loaded screws

A.3.2 reinforcement of openings

DETAILS

load bearing capacity of the reinforcement of the opening
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determination of the resistance of the screws

Axially loaded screws

CALCULATION EXAMPLE

verification
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load bearing capacity of the reinforcement of the connection loading the timber perpendicular

DETAILS

REINFORCEMENT

Axially loaded screws

A.3.3 reinforcement of a connection loading the timber
perpendicular to grain

to grain
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Axially loaded screws

CALCULATION EXAMPLE

determination of the resistance of the screws

verification
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48

minimum spacing

load bearing capacity of  the reinforcement of the notch

REINFORCEMENT

Axially loaded screws

A.3.4 reinforcement of a notch

DETAILS

Wood Screw CY-FT-8x180/170
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Axially loaded screws

CALCULATION EXAMPLE

determination of the resistance of the screws

verification



load bearing capacity (tension perpendicular to grain) in the apex zone without reinforcement

REINFORCEMENT

Axially loaded screws

A.3.5 reinforcement of a double tapered beam

DETAILS
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Axially loaded screws

CALCULATION EXAMPLE

verification

51



REINFORCEMENT

Axially loaded screws

A.3.5 reinforcement of a double tapered beam

tension perpendicular to grain load bearing capacity in the apex zone with reinforcement

52



Axially loaded screws

CALCULATION EXAMPLE

verification

53



PARTIALLY THREADED SCREWS

Laterally loaded screws

B.1.1.1 general - connection between to timber elements
(� = 90°, � = 0°)

determination of embedment strength and yield moment

DETAILS
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Laterally loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

determination of the load bearing capacity of the single shear timber to timber connection
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PARTIALLY THREADED SCREWS

Laterally loaded screws

B.1.1.1 general - connection between to timber elements
(� = 90°, � = 0°)
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Laterally loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

verification
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minimum spacing and minimum penetration length

determination of embedment strength and yield moment

PARTIALLY THREADED SCREWS

Laterally loaded screws

B.1.1.2 CLT-wall corner

DETAILS

(acc. to ETA-22/0789:2023, section A.6.2.3)
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Laterally loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

determination of the load bearing capacity of the single shear timber-to-timber connection
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PARTIALLY THREADED SCREWS

Laterally loaded screws

B.1.1.2 CLT-wall corner

22/0789:2023, table A6.2)
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Laterally loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

verification
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determination of the load bearing capacity of the flexible jointed beam

PARTIALLY THREADED SCREWS

Laterally loaded screws

B.1.2.1 mechanically jointed ribbed slab

DETAILS

62



Laterally loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

action design value of the single screw:

determination of embedment strength and yield moment
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64

FULLY THREADED SCREWS

Laterally loaded screws

B.1.2.1 mechanically jointed ribbed slab

determination of the load bearing capacity of the single shear timber to timber connection
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Laterally loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION



verification

FULLY THREADED SCREWS

Laterally loaded screws

B.1.2.1 mechanically jointed ribbed slab

66



Laterally loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

determination of the load bearing capacity of the flexible jointed beam
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determination of the load bearing capacity of the single screw

FULLY THREADED SCREWS

Laterally loaded screws

B.1.2.1 mechanically jointed ribbed slab

action design value of the single screw
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Laterally loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

verification screw

Balance of forces
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DETAILS

FULLY THREADED SCREWS

Laterally loaded screws

B.2.1.1 general - connection between timber element and 
thick steel plate (α = 90°, ε = 0°)  

determination of embedment strength and yield moment

70



Laterally loaded screws

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION

determination of the load bearing capacity of the single shear steel-to-timber connection

with a thick steel plate
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FULLY THREADED SCREWS

Laterally loaded screws

B.2.1.1 general - connection between timber element and 
thick steel plate (α = 90°, ε = 0°)  

verification 
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Laterally loaded screws

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION

load bearing capacity at an load-grain-angle of ε= 90°  (α= 0°)  

verification 
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FULLY THREADED SCREWS

Laterally loaded screws

DETAILS

minimum spacing and minimum penetration length

determination of embedment strength and yield moment

B.2.1.2 general - connection between timber element and 
thick steel plate (α = 0°, ε = 90°)  

74
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Laterally loaded screws

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION

determination of the load bearing capacity of the single shear steel-to-timber connection 

with a thick steel plate



FULLY THREADED SCREWS

Laterally loaded screws

B.2.1.2 general - connection between timber element and 
thick steel plate (α = 0°, ε = 90°)  
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Laterally loaded screws

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION

verification 
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FULLY THREADED SCREWS

Laterally loaded screws

B.2.2.1 general - connection between timber element and 
thin steel plate (α = 90°, ε = 0°)  

DETAILS

minimum spacing

determination of embedment strength and yield moment

determination of the load bearing capacity of the single shear steel-to-timber connection with a
thin steel plate

Wood Screw W-LF-8x100/60



Laterally loaded screws

CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION

verification 
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FULLY THREADED SCREWS

Combined loading (axially and laterally loaded screws)

C.1 wind bracing connection 

DETAILS

minimum spacing

determination of the axial load bearing capacity of the single screw

Wood Screw C-FT-8x180/170
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CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION

Combined loading (axially and laterally loaded screws)

determination of the load bearing capacity of the single shear steel-to-timber connection
with a thick steel plate
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FULLY THREADED SCREWS

Combined loading (axially and laterally loaded screws)

C.1 wind bracing connection 

design value of the load bearing capacity of the single shear steel-to-timber connection
with a thick steel plate
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CALCULATION EXAMPLESTEEL-TO-TIMBER CONNECTION

Combined loading (axially and laterally loaded screws)

verification for combined loading

41685 9936

0,06 + 1,14 = 1,2
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action design value

DETAILS

minimum spacing

determination of the load bearing capacity of the single screw

60°

lk i

F d

1

2
lef ,1

lef,2

t1 tIns

FULL OR DOUBLE THREADED SCREW APPLICATION

Axially loaded screws

84

C.2 Thermal insulation on roof or facade application



Axially loaded screws

CALCULATION EXAMPLETIMBER-TO-TIMBER CONNECTION

verification

ETA-22/0789:2023, section A.6.1.1

85
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