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Agenda:

• Historical background of lateral design

• Modern base concepts

• Comparison of different design codes
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The EYM (European Yield Model)

Based on the work of K.W. Johansen

Theory of Timber Connections (1949)

3 elementary effects:

- Dowel effect of fastener (bending & wood crushing)
- Effects of the wood (crushing resistance, grain direction, wood species)
- Axial effect of the bolt

Source: Theory of timber connections; Johansen (1949)
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Failure Mode:

Is

(a)

a

Possible Reasons:
- Thin side member
- Large diameter fastener
- Low density wood
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Failure Mode:

Im

(b)

b

Possible Reasons:
- Thin main member
- Large diameter fastener
- Low density wood
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Failure Mode:

II

(f)

c

Possible Reasons:
- Thin side and  main member
- Large diameter fastener
- Low density wood
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Failure Mode:

IIIs

(d)

e

Possible Reasons:
- Longer embedment lengths
- Small diameter fastener
- Higher density wood
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Failure Mode:

IIIm

(e)

d

Possible Reasons:
- Longer embedment lengths
- Small diameter fastener
- Higher density wood
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Failure Mode:

IV

(g)

f

Possible Reasons:
- Longer embedment lengths
- Small diameter fastener
- Higher density wood
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Fastener:

Source: National Design Specification for Wood Construction - 2018
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Fastener:
- Diameter [ D ]

Source: National Design Specification for Wood Construction - 2018
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Fastener:
- Diameter [ D ]
- Bending Yield Strength [ Fyb ]

Source: National Design Specification for Wood Construction - 2018
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Fastener:
- Diameter [ D ]
- Bending Yield Strength [ Fyb ]
- Dowel Bearing Length [ ls ; lm ]

Source: National Design Specification for Wood Construction - 2018
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Source: National Design Specification for Wood Construction - 2018
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Fastener:
- Diameter [ D ]
- Bending Yield Strength [ Fyb ]
- Dowel Bearing Length [ ls ; lm ]

Wood:
- Grain direction [ ϴ ]
- Wood Species [ G ]

Source: National Design Specification for Wood Construction - 2018
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Dependency on slenderness ratio (λ):

Example:

D = 1/4”    ls = 1-3/4”     lm = 1-3/4”

1.75 / 0.25 7   
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The EYM (European Yield Model)

Based on the work of K.W. Johansen

Theory of Timber Connections (1949)

3 elementary effects:

- Dowel effect of fastener (bending & wood crushing)
- Effects of the wood (crushing resistance, grain direction, wood species)
- Axial effect of the bolt

Source: Theory of timber connections; Johansen (1949)
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The EYM (European Yield Model)
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The EYM (European Yield Model)

Based on the work of K.W. Johansen

Theory of Timber Connections (1949)

3 elementary effects:

- Dowel effect of fastener (bending & wood crushing)
- Effects of the wood (crushing resistance, grain direction, wood species)
- ????  Axial effect of the bolt  ????

Source: Theory of timber connections; Johansen (1949)
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Axial effect of the Bolt
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Axial effect of the Bolt
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Axial effect of the Bolt
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Axial effect of the Bolt
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Axial effect of the Bolt
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Axial effect of the Bolt
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Axial effect of the Bolt
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Axial effect of the Bolt
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Axial effect of the Bolt
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Axial effect of the Bolt
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Axial effect of the Bolt

Rope-effect or String-effect
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Allows the addition of up to 25% of axial 
fastener capacity (can double the overall 
capacity for screws)

Does not include any axial effects

Includes axial effects only in chapter “Wood 
screws” and “Nails” resulting in only small 
capacity increase

Rope-effect or String-effect
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Rope-effect or String-effect in EUROCODE 5

Source: Eurocode 5 Design of timber structures
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ASSY VG CSK 1/2” x 10-1/4”

G = 0.42 (S-P-F) loaded parallel
L1 = 4-3/4”
L2 = 5”

Fv,Rd,II = 1418 lbs. (Eurocode 5 & ETA-11/0190)

ZII = 396 lbs. (NDS-2018 & ICC ESR-3178)

Nr,II = 587 lbs. (CSA O86-2016 & CCMC 13677-R)

Example:
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G = 0.42 Mean oven-dry specific gravity; unitless

G = 0.42 Mean oven-dry relative density; unitless

ρk = 420 kg/m3 Characteristic 5%ile value of relative density at 12% MC

Densities 
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Load Duration 

kmod = 1.0 Calibrated to short term/instantaneous, <7 days

CD = 1.0 Calibrated to Normal Load Duration , ~10 years

KD = 1.0 Calibrated to Standard Term, >7 days 
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Fastener Bending Strength

My,k = 58.0 Nm Characteristic Yield Moment

Fyb = 166,300 psi Bending Yield Strength

fy = 1,147 MPa Bending Yield Strength
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Diameter

D = 12 mm Outer Thread Diameter

Dr = 0.28 in. Root Diameter

Dr = 7.1 mm Root Diameter
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Design approach

LSD Limit States Design

ASD Allowable Stress Design

LSD Limit States Design
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Conversion mistakes can lead to serious hazards!

ρk

fh,1,k

My,kZ
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Conversion mistakes can lead to serious hazards!

In 1999 NASA lost a $125 
million Mars orbiter because 
of an imperial to metric 
conversion mistake.

Source: https://en.wikipedia.org/wiki/Mars_Climate_Orbiter
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Conversion mistakes can lead to serious hazards!

CSA O86-14 CCMC Eurocode 5 ETANDS-2018 ICC ESR
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FREE DOWNLOAD!
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Thank you!
Any Questions?

You can contact us at:

Call Toll Free: 1.866.899.4090

Email: info@myticon.com

www.myticon.com
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CLT Connections Design Guide

• US and CAN Editions

• Most used CLT details in table

format

• Step-by-step calculations

• Everything about connecting CLT
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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


