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PRE-ENGINEERED CONNECTOR SYSTEMS 

RICON S VS concealed connectors offer a wide variety of advantages to designers and %mber framers. 

As a system, RICON S VS (S60 & S80) connectors provide a universally applicable connector for 

wood-wood connec%ons, as well as wood-steel and wood-concrete.  They allow for simple screwing 

without pre-drilling, and due to their V-shaping, easy beam hanging is achievable.  Addi%onally, as they 

are concealed within the %mber joints, a fire ra%ng is also a=ainable.   

Even though, these connectors are very flexible and provide great advantages to designers, their 

correct design and sizing can seem to be a daun%ng task.  The following design examples show the 

applicable design procedure in detail.   

The CSA 086 allows for alterna%ve design solu%ons under its “New or Special Systems of Design and 

Construc%on” sec%on. In this example we use this clause and will follow the connectors design meth-

ods outlined in the respec%ve European Technical Approvals (ETA).   
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MyTiCon Timber Connectors DISCLAIMER

The information in this document is provided on an “as is” basis and for general information purposes only. While MTC Solutions 
aims to keep the information provided in this document complete, accurate, and in line with state-of-the-art design methods, 
MTC Solutions, its affiliates, employees, agents, or licensors do not make any representations or warranties of any kind, including, 
but not limited to, express or implied warranties of fitness for a particular purpose or regarding the content or information in this 
document, to the full extent permitted by applicable law.

The information in this document does not constitute engineering or other professional advice, and any reliance users place on 
such information is therefore strictly at their own risk. Images and drawings provided within this document are for reference only 
and may not apply to all possible conditions. MTC Solutions shall not be liable for any loss or damage of any kind, including 
indirect, direct, incidental, punitive, or consequential loss or damage arising out of, or in connection with, the information, 
content, materials referenced, or the use of any of the systems described in this document. Users may derive other applications 
which are beyond MTC Solutions’ control. The inclusion of the systems or the implied use of this document for other applications 
is beyond the scope of MTC Solutions’ responsibility.
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MyTiCon Timber Connectors DESIGN EXAMPLE

RICON® 140/60 S VS Design Example #1 

DESIGN EXAMPLE #1:  Design of Joint subjected to a Tensile Force (F1) using KNAPP® RICON 140/60 S VS Connector 

(without  Tension perpendicular to grain reinforcement) 

Design Assump�ons and 

Connec�on Geometry Check: 

Joint: 

Rectangular glulam %mber members (D.Fir) with a Secondary Beam (SB) to Primary Beam (PB) 

Connec%on. 

Cross sec%on dimensions to follow requirements for minimum cross sec%on dimensions  in ac-

cordance with [1] and [2]. 

Secondary Beam: 

Use 130x190[mm]   OK 

Primary Beam: 

Min. depth of SB 160[mm] 

Min. width of PB to be greater 

than full length of FT ASSY®  

screws driven into PB.   

This example with 8x80[mm] screws 

in  PB.   

Use: 130x305[mm]
*
 OK 

Table 1—Minimum Cross Sec%on Requirements
[1]

 

Minimum Cross Sec%on 

Requirements 

SB Width 

[mm] 

SB Depth 

[mm] 

RICON 140/60 S VS 100 160 

RICON 200/60 S VS 100 220 

RICON 200/80 S VS 120 230 

RICON 290/80 S VS 120 320 

Connector 
PB Width 

[mm] 

80 

80 

100 

100 

Connector 

Design Factors 

F1,KCC,Rd

[kN]
ac  [mm] 

RICON 140/60 S VS 60 

RICON 200/60 S VS 120 

RICON 200/80 S VS 120 

RICON 290/80 S VS 210 

9.0 

Table 2—Design Factors
[3]

 

General Joint Geometry 

F1 

* A 80x305[mm] glulam PB would also suit this example. The  RICON S VS connector plate is 5mm thick, thus allowing for 

use of the 80mm PB width as an alterna%ve.

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada; [3] ETA Report 10/0189 
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MyTiCon Timber Connectors DESIGN EXAMPLE

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

DESIGN EXAMPLE #1:  Design of Joint subjected to a Tensile Force (F1) using KNAPP® RICON 140/60 S VS Connector 

(without  Tension perpendicular to grain reinforcement) 

Calcula�on of  Factored Tensile 

Resistance  F1 of the Joint: 

F1: Tensile Load ac�ng perpendicular to 

the plane of the connector plate 

(Assumed ac�ng fully concentric for this 

example) 

Note: 

Rela%ve Density refers to the adjusted Mean

-oven Dry Rela%ve Density as per  recom-

menda%ons in Table 3-7a of the Wood Hand-

book. 

ρ = 1,000 · (Gm = ρk) · (1+MC/100) 

 ρ = 490 kg/m
3
 at service condi%ons 

(assumed MC=19%) 

MC = 19% 

Solving ->   ρk = ρ · (1 / 1.19) = ρ · 0.84 

In this example pull-out resistance of fasten-

ers in force direc%on F1 was considered in 

PB due to its governing value. In case of 

permanent or long term loading in force 

direc%on F1 the designer must apply appro-

priate reduc%on factors in the PB and SB.  

Long term loading or permanent loading in 

force direc%on F1 of the SB is not suggested. 
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MyTiCon Timber Connectors DESIGN EXAMPLE

RICON® 140/60 S VS Design Example #2 

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

DESIGN EXAMPLE #2:  Design of Joint subjected to a Ver$cal Shear Force (F2) using KNAPP® RICON 140/60 S VS Connector 

(without  Tension perpendicular to grain reinforcement) 

Design Assump�ons and 

Connec�on Geometry Check: 

Joint: 

Rectangular glulam %mber members (D.Fir) with a Secondary Beam (SB) to Primary Beam (PB) 

Connec%on. 

Cross sec%on dimensions to follow requirements for minimum cross sec%on dimensions  in ac-

cordance with [1] and [2]. 

Secondary Beam: 

Use 130x190[mm]   OK 

Primary Beam: 

Use: 130x305[mm]
*
 OK

Reinforcement check:  

Depending on the loca�on of the connector 

within the element’s cross sec�on, radial 

tension reinforcement with an ASSY® FT 

screw is required.      

If An/HH < 0.70, radial tension reinforcement 

is required. 

wSB = 130[mm]  (min) ; wPB =130[mm] ;   

HH=HSB = 190[mm] (min)  ; 

HPB = 305[mm]   ;   

AN = 133[mm]   (distance from top edge to centroid of bo=om screw in SB)

Required loca%on to ensure An/HH ≥ 0.70  = 133 / 190 = 0.70 ok 

(Locate centre of axis of bo9om tensile screw in SB, 133mm from top edge of Beam) 

Radial tension reinforcement to avoid spli\ng is not required. 

RICON® 140/60 S VS Design Example #2 

F2 

General Joint Geometry 

* A 80x305[mm] glulam PB would also suit this example. The  RICON S VS connector plate is 5mm thick, thus allowing for 

use of the 80mm PB width as an alterna%ve. 

Connector 

Design Factors 

F2,KCC,Rd

[kN]
Kh,2  [mm] 

RICON 140/60 S VS 
60 

10.7 

RICON 200/60 S VS 27.8 

RICON 200/80 S VS 27.8 

RICON 290/80 S VS 68.4 
99 

Table 4—Design Factors
[3]

 

Table 3—Minimum Cross Sec%on Requirements
[1]

 

Minimum Cross Sec%on 

Requirements 

SB Width 

[mm] 

SB Depth 

[mm] 

RICON 140/60 S VS 100 160 

RICON 200/60 S VS 100 220 

RICON 200/80 S VS 120 230 

RICON 290/80 S VS 120 320 

Connector 
PB Width 

[mm] 

80 

80 

100 

100 
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MyTiCon Timber Connectors DESIGN EXAMPLE

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

DESIGN EXAMPLE #2:  Design of Joint subjected to a Ver$cal Shear Force (F2) using KNAPP® RICON 140/60 S VS Connector 

(without  Tension perpendicular to grain reinforcement) 

Calcula�on of Unfactored Shear      

Resistance FV,H,Rk   of RICON 140/60 S VS 

Connector into PB (Header)  

Relevant input informa�on: 

Note: 

Rela%ve Density refers to the adjusted Mean

-oven Dry Rela%ve Density as per  recom-

menda%ons in Table 3-7a of the Wood Hand-

book. 

ρ = 1,000 · (Gm = ρk) · (1+MC/100) 

 ρ = 490 kg/m
3
 at service condi%ons 

(assumed MC=19%) 

MC = 19% 

Solving ->   ρk = ρ · (1 / 1.19) = ρ · 0.84 

Note: 

Terms Ah, Bh and Ch, correspond to Sec%on 

8.2.3 in [1].   

Specifically terms  Ah, Bh  check for fastener 

yielding failure mode, and Ch checks for 

wood-related failure as per Johansen’s  Yield 

Model. 
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MyTiCon Timber Connectors DESIGN EXAMPLE

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

DESIGN EXAMPLE #2:  Design of Joint subjected to a Ver$cal Shear Force (F2) using KNAPP® RICON 140/60 S VS Connector 

(without  Tension perpendicular to grain reinforcement) 

Calcula�on of Unfactored Shear      

Resistance FV,H,Rk   of RICON 140/60 S VS 

Connector into PB (Header) 

(cont’d) 

Calcula�on of Unfactored Shear      

Resistance FV,J,Rk   of RICON 140/60 S VS 

Connector into SB (Joist) 

Note: 

Terms Aj, Bj and Cj, correspond to Sec%on 

8.2.3 in [1].   

Specifically terms  Aj, Bj  check for fastener 

yielding failure mode, and Cj checks for 

wood-related failure as per Johansen’s  

Model. 
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MyTiCon Timber Connectors DESIGN EXAMPLE

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

DESIGN EXAMPLE #2:  Design of Joint subjected to a Ver$cal Shear Force (F2) using KNAPP® RICON 140/60 S VS Connector 

(without  Tension perpendicular to grain reinforcement) 

Calcula�on of Factored Shear 

Resistance F2,Rd   of the Joint 
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MyTiCon Timber Connectors DESIGN EXAMPLE

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

RICON® 140/60 S VS Design Example #3 

DESIGN EXAMPLE #3:  Design of radial tension (perpendicular to grain) reinforcement for joint using KNAPP® 

RICON 140/60 S VS Connector  

Design Assump�ons: 

Rectangular glue-laminated %mber members (D.Fir) with a typical SB to PB 

connec%on. 

For RICON 140/60 S VS :  Min SB dimensions: 100 x 160mm 

Min. PB width : 80mm  

Connec�on Geometry: 

wSB = 130mm ;  wPB =130mm  ;   

HH=HSB = 190mm  ;   

HPB = 305mm  ;  AN = 114mm (min)

An/HJ ≥ 0.70 (required) —> 114 / 190 = 0.60 NOT OK 

Radial tension reinforcement with ASSY Full 

Thread  screw is required. 
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MyTiCon Timber Connectors DESIGN EXAMPLE

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

RICON® 140/60 S VS Design Example #4 
DESIGN EXAMPLE #4:  Design of Joint subjected to a Lateral Shear Force (F45) using KNAPP® RICON 140/60 S VS Connector 

(without  Tension perpendicular to grain reinforcement) 

Design Assump�ons and  

Connec�on Geometry Check: 

Joint:   

Rectangular glulam %mber members (D.Fir) with a Secondary Beam (SB) to Primary Beam (PB) 

Connec%on. 

Cross sec%on dimensions to follow requirements for minimum cross sec%on dimensions in ac-

cordance with [1] and [2]. 

Secondary Beam: 

Use 130x190[mm]   OK 

Primary Beam: 

Use: 130x305[mm]
*
 OK

F45 

Minimum Cross Sec%on 

Requirements 

Width [mm] Depth [mm] 

RICON 140/60 S VS 100 160 

RICON 200/60 S VS 100 220 

RICON 200/80 S VS 120 230 

RICON 290/80 S VS 120 320 

Connector 

Table 5—Minimum Cross Sec%on Requirements
[1]

 

Table 6—Design Factors
[3]

 

Connector 

Design Factors 
[3]

F45,KCC,Rd

[kN] 

Kh,45 **

(min)  

RICON 140/60 S VS 5.9 

RICON 200/60 S VS 6.48 

RICON 200/80 S VS 8.67 

RICON 290/80 S VS 9.52 

34 

34 

50 

50 

n45** 

(min)

7 

8 

8 

8 

n45** 

(max)

10 

16 

16 

25 

Kh,45 **

(max)  

8.25 

13.0 

17.3 

26.8 

a2,max ** 

[mm]

683 

2061 

1678 

5189 

a1,max ** 

[mm]

313 

590 

665 

1284 

a1,min ** 

[mm]

247 

318 

360 

566 

a2,min ** 

[mm]

529 

868 

720 

1980 

* A 80x305[mm] glulam PB would also suit this example. The  RICON S VS connector plate is 5mm thick, thus allowing for

use of the 80mm PB width as an alterna%ve. 

** n45 = number of screws per connector plate ;   kh,45 varies with the selected number of screws
[3]

;  a1 and a2 are design 

factors  used to calculate the  connector`s polar moment of iner%a. 
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MyTiCon Timber Connectors DESIGN EXAMPLE

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

DESIGN EXAMPLE #4:  Design of Joint subjected to a Lateral Shear Force (F45) using KNAPP® RICON 140/60 S VS Connector 

(without  Tension perpendicular to grain reinforcement) 

Calcula�on of  Factored Lateral     

Shear Resistance  F45 of the Joint: 

Relevant input values: 

Unfactored shear resistance values as 

per design method for F2 

Assuming the F45 acts concentrically 

through the centre of gravity of 

connector 

Overall Connector Design Check: 

(Final check for load interac�on) 

Example Loads:  

F1 force ac%ng on joint  =  5 kN 

F2 force ac%ng on joint  =  15 kN 

F45 force ac%ng on joint  =  10 kN 

Overall Capacity of Joint with 1 RICON 140/60 S VS Connector: 

(F1,Rd / F1)  =    10 / 20.97  = 0.477 < 1.0   (ok) 

(F2,Rd / F2)  =    15 / 26.13  = 0.574 < 1.0   (ok) 

(F2,Rd / F2)  =    15 / 28.19  = 0.532  < 1.0  (ok) 

(F1,Rd / F1)
2
  +  (F2,Rd / F2)

2
  +  (F45,Rd / F45)

2
  =    0.228 + 0.330 + 0.283 = 0.841 < 1.0  (ok)
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MyTiCon Timber Connectors DESIGN EXAMPLE

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

RICON® 140/60 S VS Design Example #5 

DESIGN EXAMPLE #5:  Design of Joint resis$ng upliC forces using 2-ASSY FT screws 

Design Assump�ons and Connec�on 

Geometry Check:

F3 F3 

* 

* The angle to grain rela%onship must be 

checked in SB and PB. In this example the  

equivalent thread embedment in SB and PB 

was selected resul%ng in  a controlling with-

drawal resistance within the SB. This is due to 

the angle to grain rela%onship defined in the 

respec%ve CCMC report. The angle is measured 

between the direc%on of the wood grain and 

the fastener axis. In this example this is:  

α =  45° in SB and α = 90° in PB 
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MyTiCon Timber Connectors DESIGN EXAMPLE

DESIGN EXAMPLE #5:  Design of Joint resis$ng upliC forces using 2-ASSY FT screws 

Design of toe screw withdrawal 

resistance 

[1]  EN 1995-1-1:2004, Eurocode 5: Design of Timber Structures Part 1-1   ;  [2]  CCMC Report 13677-R SWG ASSY® Fasteners Code Approval - Canada  ; [3] ETA Report 10/0189 

Nominal Diameter  

Factored Withdrawal Resistance Values (P’rw) 
see notes

  

[kN per 25.4mm thread penetra2on] (kN/1”) 

0.35 0.42 0.44 0.46 0.49 0.5 PSL 0.55 

α = 90° 

6mm 0.81 1.16 1.24 1.35 1.53 0.89 1.92 

8mm 1.08 1.55 1.64 1.80 2.04 1.20 2.57 

10mm 1.35 1.94 2.05 2.24 2.54 1.49 3.21 

12mm 1.62 2.33 2.47 2.70 3.05 1.80 3.84 

α = 45° 

6mm 0.69 1.00 1.06 1.16 1.31 0.77 1.66 

8mm 0.93 1.33 1.41 1.54 1.74 1.02 2.20 

10mm 1.20 1.67 1.76 1.92 2.18 1.27 2.75 

12mm 1.39 2.00 2.11 2.30 2.62 1.54 3.29 

α = 30°  

6mm 0.65 0.93 0.98 1.08 1.22 0.72 1.54 

8mm 0.87 1.25 1.31 1.44 1.63 0.96 2.05 

10mm 1.08 1.55 1.64 1.80 2.04 1.20 2.57 

12mm 1.30 1.86 1.97 2.15 2.44 1.43 3.08 

Rela$ve Density Values : 

 

Notes: α = rela�ve angle between screw axis to grain direc�on in �mber member. Withdrawal values listed are in accord-

ance with CCMC Report CCMC 13677-R and are only applicable to SWG ASSY® Engineered Structural Screws.  The designer 

must verify that the factored withdrawal resistance does not exceed the factored tensile resistance.  The designer must 

verify the actual thread embedment length of the screw.  The effec�ve thread embedment depth is the thread length—�p 

length (=d).  For condi�ons other than KD=1, KSF=1 the designers must apply adjustment factors to values in the table above.  

Minimum effec�ve thread penetra�on Lef into main member required Lef=4d (d=outside thread diameter). 

Factored Withdrawal Resistances calculated by: Prw = P’rw · Lef · nF · K’ · JE 

The withdrawal resistance in this example 

(1.74kN/1”) is controlled within the SB and the  

screw in angle α =  45°  




