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Fmax = 128,300lbs @ 0.12”
570.1 kN @ 3.0mm
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Outline:

• Theory of inclined screws

• Axial vs dowel effects

• Behavior of inclined screws

• Load-displacement relationship

• Failure modes

• Design procedure for inclined screws

• Simplified truss model
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ALLOWABLE 
TENSILE 

STRENGTH

5/16”
3/8”
1/2”

1,775 lbs
2,550 lbs
3,470 lbs

FACTORED
TENSILE 

STRENGTH

5/16”
3/8”
1/2”

3,400 lbs
4,300 lbs
5,400 lbs
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nef·(Withdrawal Resistance)·(cosβ + μ·sinβ) 
Lateral Resistance = min: 

nef·(Tensile Strength) ·(cosβ + μ·sinβ) 
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Withdrawal resistance, side members
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Withdrawal resistance, side members

Withdrawal resistance, main member
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Withdrawal resistance, side members

Withdrawal resistance, main member

Tensile strength of the screws
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Fmax = 28,200lbs @ 0.09” (126kN @ 2.4mm)
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Withdrawal resistance, side members

Withdrawal resistance, main member

Tensile strength of the screws
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Fmax = 36,300lbs @ 0.09”  (161.4kN @ 2.7mm)
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Simplified Truss Model
30° ≤ β ≤ 45°
30° ≤ α ≤ 90°
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Axial Components

β

min Withdrawal Resistance

Tensile Strength

min Withdrawal (Push-in) Resistance

0.8·Tensile Strength

Axial Force (Tension) =

Axial Force (Compression) =
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Fmax = 60,000lbs @ 0.08” (268kN @ 2.2mm)
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30° ≤ β ≤ 45°
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Loading parallel to grain

73



Webinar Session 2
Basic Theory and Behavior of Inclined Screws

Shearing joints
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Symmetrical/
mutually parallel
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(Ringhofer A, Brandner R, & Schickhofer G. 2014)

Net Section

Side View End View 
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USA CLT Connections Design Guide

Now available

15% Discount Code

For attendees
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Thank you.

You can contact us at:

Call Toll Free: 1.866.899.4090

Email: info@myticon.com

www.myticon.com
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Blass, H., Bejtka, I. & Uibel, T. (2006). Tragfaḧigkeit von Verbindungen mit selbstbohrenden holzschrauben mit vollgewinde. Universitätsverlag Karlsruhe.

Closen, M. (2012). Self-tapping screw assemblies under monotonic and reverse cyclic load (T). University of British Columbia.

Dietsch, P., & Brandner, R. (2015). Self-tapping screws and threaded rods as reinforcement for structural timber elements - a state-of-the-art report. Construction and Building Materials, 97, 78-89.

Gerber, A. (2016). Timber-concrete composite connectors in flat-plate engineered wood products (T). University of British Columbia. 

Hossain, A. (2016). Full scale and mid-scale tests on shear connections with self-tapping screws for cross-laminated timber panels. University of British Columbia. 

Hossain, A., Popovski, M. & Tannert, T. (2016). Cyclic performance of shear connections with self-tapping screws for cross-laminated timber. 16th World Conference on Earthquake, paper No 2913. 

Hossain, A., Danzig, L., & Tannert, T. (2016). Cross-laminated timber shear connections with double-angled self-tapping screw assemblies. Journal of Structural Engineering,142 (11).

Jockwer, R., Stieger, R., & Frangi, A. (2014). Design model for inclined screws under varying load to grain angles. Proceedings: International Network on Timber Engineering Research, Meeting 47.

Kevarinmäki, A. (2002). Joints with inclined screws. Proceedings of CIB-W18, Meeting 35, Paper 35-7-4.

Kevarinmäki, A. (2005). Puurakenteiden uusia liitostekniikoita, Rakenteiden Mekaniikka, Vol. 38, No. 2.

Krenn, H., & Schickhofer, G. (2009). Joints with inclined screws and steel plates as outer members. Proceedings CIB-W18 Paper 42-7-2.

Meierhofer, A. (1993). Tests on timber concrete composite structural elements. Proceedings of CIB-W18, Meeting 26, Paper 26-7-5.

Mestek, P., Dietsch, P. (2011). Design concept for CLT-reinforced with self-tapping screws. Proceedings of CIB-W18, Meeting 44, Paper 44-7-2 .

Montgomery, W. G. (2014). Hollow massive timber panels: a high-performance, long-span alternative to cross laminated timber (T). Clemson University.

Prat-Vincent, F., (2011). Evaluation of the performance of joist-to-header self tapping screw connections (Master’s Thesis), McGill University, Montreal, Canada.

Ringhofer, A. (2017). Axially loaded self-tapping screws in solid timber and laminated timber products. Verlag der Technischen Univerität Graz.

Tomasi, R., Piazza, M., Angeli, A., & Mores, M. (2006). A new ductile approach design of joints assembled with screw connectors. Unpublished Technical Report.

Tomasi, R., Crosatti, A., & Piazza, M. (2010). Theoretical and experimental analysis of timber-to-timber joints connected with inclined screws. Construction and Building Materials,24(9), 1560-1571

Zhao, R., Joyce, T. & Chui, Y.H. (2018). Reliability analysis of load-carrying capacity for connections consisting of inclined self-tapping screws. 2018 World Conference on Timber Engineering.

Resources/Further Reading


