DESIGN EXAMPLE

PRE-ENGINEERED CONNECTOR SYSTEMS

GIGANT concealed connectors offer a wide variety of advantages to designers and contractors. As a
system, GIGANT connectors provide a universal connector for wood-wood, wood-steel and wood-
concrete connections. They allow for simple screwing without pre-drilling, and easy beam hanging is
achievable. Additionally, when concealed housings are provided, suitable fire ratings can be achieved.

GIGANT connectors are suitable for main and secondary beam connections, yet their flexibility allows
for use in a wide variety of applications such as in porches, pergolas, sun rooms and prefabricated
house systems.

Even though, these connectors are easily mounted and installed the details of design must be under-
stood. The following design examples help designers to understand the applicable design procedure.

The CSA 086 allows for alternative design solutions under its “New or Special Systems of Design and
Construction” section. In this example we use this clause and will follow the connectors design meth-
ods outlined in the respective approvals.
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MyTiCon Timber Connectors

GIGANT® 180/40 Design Example #1

Design Assumptions and Joint:
Connection Geometry Check: Rectangular glulam timber members (D.Fir) with a Secondary Beam (SB) to Primary Beam (PB) Con-
nection.

Cross section dimensions to follow requirements for minimum cross section dimensions in accord-
ance with [1] and [2].
Table 1—Minimum Cross Section Requirements™

Secondary Beam: Minimum Cross Section Requirements

el
==

Use 80x228[mm] OK

ac

Connector PB Width [mm]

SB Width SB Depth
Face “Housed” [mm] [mm]
Mounted in PB

GIGANT 120/40 152
General Joint Geometry with Primary Beam:
. o GIGANT 150/40 80 130 60 190
Connector “Housed” in PB Min. depth of SB > 228 [mm]
GIGANT 180/40 228

Min. width of PB to be greater
than full length of Fully Threaded
screws driven into PB.

Table 2—Design Factors"

This example with 10x80[mm] Design Factors without
screws in PB. reinforcing clip lock™
Connector
Use: 130x304 [mm] OK Fl,KCC,Rd[kN] ac [mm]
*Any beam deeper than 228mm may be
adequate. Using this section as an example. GIGANT 120/40 58
Connector assumed to be “housed” in PB*
GIGANT 150/40 6.2 90
GIGANT 180/40 122
-~ :'// fi ‘u i B
Al

Sl = &
=<1/ 1 @?

2 3di| 59 |2 3dh

[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

Calculation of Factored Tensile “KNAPP GIGANT Pre—Engineered Connectors”
Resistance F; of the Joint: “Design Capacities in Wood—to—Wood Joints”

@

GIGANT 180/40 Pre-Engineered Connector

F1: Tensile Load acting perpendicular to Fips  (Load acting perpendicular to the plane of connector plate)
the plane of the connector plate
Input data for: KNAPP 10x80 FT screw
(Assumed acting fully concentric for this
example) .
d:=10 mm (outer thread diameter)
Not Leagi=51  mm  (effective thread length = effective penetration length)
ote:
k . . .
Relative Density refers to the adjusted Mean Ppi=490+.81=411.6 _i (Relative Density adjustement for wood members)
-oven Dry Relative Density as per recom- 1t
mendations in Table 3-7a of the Wood Hand-
book. Angle between grain direction in PB and direction of the force:
a:=90 deg ( \
p=1,000 - (G = py) - (1+MC/100) a=90.1_"_l=1571
\180)
- 3 ; i
p =490 ke/m" at service conditions Calculation of effective number of screws:
(assumed MC=19%)
MC = 19% a.:=122 mm Spacing between tensile screws, Table 2.
e:=61  mm Distance between load F1 and Tensile screw considered.
Solving -> py=p-(1/1.19)=p-0.84 (el is positive if it acts within ac, it is negative if it is outside)
pime T8 (Assuming concentric loading acting at mid-point of ac)
In this example pull-out resistance of fasten- of a,—e;
ers in force direction F1 was considered in
PB due to its governing value. In case of Unfactored Withdrawal Resistance of KNAPP 10x80mm FT screws:
permanent or long term loading in force 08 08
direction F1 the designer must apply appro- Fo= 0‘52.ﬁ.l"“"3““ *Pi " 1 =7.358 kN
priate reduction factors in the PB and SB. 1_2_(805{‘1))2 +[sin(a))2 1000
Long term loading or permanent loading in
force direction F1 of the SB is not suggested. Fipa=(0.8)-30=24 kN (Design Factored Tensile Resistance of screw, [2])
Figxecra=6.2 kN (Design Factored Resistance of GIGANT connector, [3])

GIGANT 180/40 Calculation of F1: Design Factored Tensile Resist

Design Capacity: Reduction factor for timber connections, assuming
¢:=0.615 standard duration of load and dry in-service moisture
conditions, as per [1] and [3].

Fle::min(qb-ﬂef-Fan,nef-Fm,nd-chcRd)=9.05 EN

[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

GIGANT® 180/40 Design Example #2

Design Assumptions and Joint:
Connection Geometry Check: Rectangular glulam timber members (D.Fir) with a Secondary Beam (SB) to Primary Beam (PB)
Connection.
FZ Cross section dimensions to follow requirements for minimum cross section dimensions in
accordance with [1] and [2].

Table 3—Minimum Cross Section Requirements[”
= Secondary Beam: Minimum Cross Section Requirements
e Use 80x228 [mm] OK
N | Connector PB Width [mm]

SB Width SB Depth

Primary Beam: Face “Housed” [mm] [mm]

Use: 130x304 [mm] OK Mounted | inPB
GIGANT 120/40 152

General Joint Geometry with
. GIGANT 150/40 80 130 60 190
Connector “Housed” in PB

GIGANT 180/40 228

Table 4—Design Factors"

Design Factors without
reinforcing clip lock®™
Connector
F
2,KCC,Rd K2 (mm]
[kN]
GIGANT 120/40 17.0 2.55
GIGANT 150/40 24.0 4,74
GIGANT 180/40 33.0 8.84
Reinforcement check: Wsg = 80[mm] (min); Wpg =130[mm] (connector assumed to be “housed” in PB);

Depending on the location of the connector | Hu=Hsg = 228[mm] (min) ;
within the element’s cross section, radial Hps = 304[mm] ;
tension reinforcement with an KNAPP® FT

Ay = 160[mm] (distance from top edge to centroid of bottom screw in SB)
screw is required.

Required location to ensure A,/H,> 0.70 = 160 /228 = 0.70 ok
If Aw/Hu < 0.70, radial tension reinforcement

(Locate centre of axis of bottom tensile screw in SB, 160mm from top edge of Beam)
is required.

Radial tension reinforcement to avoid splitting is not required.

[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

MyTiCon Timber Connectors | #3-8287 124th St. | Surrey BC | V3W 9G2 | Canada | www.my-ti-con.com 4



DESIGN EXAMPLE

M T

MyTiCon Timber Connectors

CONCEALED | SELF-TIGHTENING | DEMOUNTABLE | VERSATILE

Relevant input information:

Calculation of Factored Vertical Shear Resistance (F2):
Following ETA Report [1] Design Provisions

Input Data for:
KNAPP 10x80 FT screw to be used in PB (Header)

@ ”

d:=10 mm (outer thread diameter)

Lhreadiozso = 56 mm  (effective thread length)

Pheader =190+ .84=411.6 _kg “Relative Density adjustment”
Note: 8

Relative Density refers to the adjusted Mean KNAPP 10x120 FT screw to be used in SB (Joist)

-oven Dry Relative Density as per recom- “ "
mendations in Table 3-7a of the Wood Hand- d:=10 mm (outer thread diameter)
book. Uipreadiveizo = 86 mm (effective thread length)
p =1,000 - (G, = pi) - (1+MC/100) Pjoist =490+ .84=411.6 k_i “Relative Density adjustment”
m

p =490 kg/m? at service conditions

(assumed MC=19%) Number of screws per connector plate:

MC = 19% n=6

Solving -> py=p-(1/1.19)=p-0.84 “Group Effect Factor”

np=n=>06
Unfactored Torsional Resistance of fasteners [3]:

M,.+=30000 N-mm

Calculation of Unfactored Shear
Resistance Fy g of GIGANT 180/40
Connector into PB (Header)

“Unfactored Embedment Strength of timber”

=90+ V=1571
(180

fu::{0.033+ 0.049- gg}'Pheu,der"d_n-:‘zlﬁ'gjﬁ i

“Unfactored Withdrawal Resistance of KNAPP Fastener into PB (header)”
0.9
0.52- \/E *lihread10as0 * Pheader

1.2. (t:us (ah)) : + (sin (tha)) 3

0.8

=7.602-10° N

F =
Note: aaliilk

Terms Ay, Brand G, correspond to Section
8.2.3in [1].

Unfactored Shear Resistance of GIGANT 180/40 Connector in PB in accordance with
the design provisions outliend in Section 8.2.3 and Equation 8.10 of [1] for single
shear connections with thick outer steel plates.

(The unfactored shear resistance is the minimum of terms Ah, Bh and Ch)

Specifically terms Ay, By, check for fastener
yielding failure mode, and C,, checks for
wood-related failure as per Johansen’s Yield
Model.

t1: penetration of screw into PB: t1:=leadiomso = D6 mm

[ (f 1-M,
Api=|Fuetlode| [\ 2+ —5
frrdot1”

\ \\

F i
A= “’f”"“ =1.901-10"

wl\iﬂza.sm.m"‘ N
1y,

Apei=A,+(A)=6.562-10"

[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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Calculation of Unfactored Shear ;
Resistance Fyuge of GIGANT 180/40 By=(23- (VM- fux-d))=181:10" N

CONCEALED | SELF-TIGHTENING | DEMOUNTABLE | VERSATILE

Connector into PB (Header)

B::M:Lgm-m“ By:=B,+(B)="7.082.10"
(cont’d) 4
‘ N
Chi=fre-t1-d=9.473.10° N
F o =mn (Apg, By, Chi)) =6.562-10° N
Calculation of Unfactored Shear Unfactored Shear Resistance for SB (Joist):
Resistance Fy, g of GIGANT 180/40 “ »
Connector into SB (Joist)
“Unfactored Embedment Strength of timber” a;:=0- 17;0 =0

fo= {0-033+0-049- ;)0}'93'045:'(1_"'3:6-808 MPa

“Unfactored Withdrawal Resistance of KNAPP Fastener into SB (joist)”

9 0.8

- 0.52- \/E “Linread :11121:0' * Pjoist
1.2+ (cos (o)) 2 + (sin (o;)) ’

Unfactored Shear Resistance of GIGANT 180/40 Connector in SB in accordance with
the design provisions outliend in Section 8.2.3 and Equation 8.10 of [1] for single
shear connections with thick outer steel plates.

(The unfactored shear resistance is the minimum of terms Aj, Bj and Gj)

=9.321.10° N

F o ret

t2: penetration of screw into SB: t2:=l,p eadionizo =86  mm
( (f 4. M, W) ;
Ay=|fpet2ed-|| 2+79'*2—1|||:2.904.10“ N
\ W faedet2n )
Note: F :
L R A=A +(A)=5.235-10"
4 ik ]

Terms A, B;and C; correspond to Section
8.2.3in[1].

B;=(2.3- (VM1 fr-d)) =3.287-10° N

Specifically terms A;, B; check for fastener
yielding failure mode, and C; checks for
wood-related failure as per Johansen’s Bi= Fozrr =92.33.10° By =B;+B=5617- 10*
Model. 4

Cp=fp-12-d=5.854-10" N

Fome=min (A, By ,Cy) =5.235-10" N

[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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Calculation of Factored Shear
Resistance Fyrq Of the Joint:

Design Factors for GIGANT 180/40 (without reinforcing clip lock):
ky:=8.84 “(For GIGANT Connectors)”
Foreerg=33 kN

Summary of Unfactored Resistances:

F F F
F =0 RHE 7 602 kKN o= 2R% 6562 kN Fo = _ 5235 EN
SRR o0 "HRE 000 MR 000

Unfactored Shear Resistances:

JoistResist := (n.g) « F\ = 31.408 kN

HeaderResist == : =33.97 kN
R N
] | | |
W) Fonr) | \\Rna* Fzrie) )
Calculation of Factored Vertical Shear
Resistance (F2) for GIGANT 180/40 Connector:
“Design Capacity:” Reduction factor for timber connections, assuming
¢:=0.615 standard duration of load and dry in-service

moisture conditions, in accordance with [1].

Fypg=min (¢+JoistResist , ¢+ HeaderResist , Foeipa) =19.316 EN

[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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GIGANT® 180/40 Design Example #3

Design Assumptions and Joint:

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

Connection Geometry Check: C )
onnection.

Cross section dimensions to follow requirements for minimum cross section dimensions in ac-
cordance with [1] and [2].

Secondary Beam: Table 5—Minimum Cross Section Requirements™
i - Use 80x228mm] OK
= “ e Minimum Cross Section Requirements
\ |
[ NI e e = Primary Beam:
V' &= : —= *
© e | . )
\ ﬁ;?:—\w; =) Use: 130x304[mm] OK Connector PB Width [mm]
[ wilfici | » A ;
I | @ S SB Width | SB Depth
i — Face “Housed” [mm] [mm]
| i TR .
I /: i \E Mounted in PB
GIGANT 120/40 152
General Joint Geometry with
Y Y GIGANT 150/40 80 130 60 190
Connector “Housed” in PB
GIGANT 180/40 228
Table 6—Design Factors"!
Design Factors without
reinforcing clip lock®™
Connector
Fasxccrd | Nas ** Kp,a5 armin ** | @zmax **
[kN] (min) (min) [mm] [mm]
GIGANT 120/40 12.0 3 2.22 56 oo
SB — & GIGANT 150/40 16.0 4 2.22 91 422
/ GIGANT 180/40 20.0 6 3.46 140 882
PB
** ngs = number of screws per connector plate ; a;and a, are design factors
S F5 used to calculate the connector’s polar moment of inertia.

[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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Relevant input values:

Unfactored shear resistance values as
per design method for F2

Assuming the F;s acts concentrically
through the centre of gravity of
connector

DESIGN EXAMPLE |emmwslyr——
M C

MyTiCon Timber Connectors

“GIGANT 180/40 Calculation of F45”

“input information specific to F45”

Myg =6 kyq51=3.46 ens=0  mm ey;=0  mm
a,:=140mm “[3]"  a,=882 mm “[3]"
Frorue=T7-602 kN F o = 6.562 kN Foym=5235 kN

“Calculation of Unfactored Resistances:”

Jm‘stResz'sMS::I{ (F“”:") \|z31 108 kN
s fremy)
\ W ar ) \ay)))
HeaderResistA5:= — (Forimr) =21.872 kN
(1 ems) [lems)) M Fonn) V)

\ngs ag ) @ ) ) \Ikkms‘(me)} )

Calculation of Factored Lateral
Shear Resistance F;s of the Joint:

“GIGANT 180/40 Calculation of F45”

il

“Design Capacity:” “Reduction factor for timber connections, assuming”
¢:=0.615 “standard duratoin of load and dry in—service ”
“conditions, as per ETA Report[1]”
Fisreera=20 kN

Fyspa=min (¢ - JoistResistd5 , ¢ - HeaderResistd5, Fyg;. . pg) = 13.451 EN

Overall Connector Design Check:

(Final check for load interaction)

Example Loads:

F; force acting on joint = 5.0 kN

F, force acting on joint = 12.5 kN

F4s force acting on joint = 5.0 kN

Overall Capacity of Joint with 1 GIGANT 180/40 Connector:

(Fipa/F1) = 5.0/9.05 =0.552<1.0 (ok)

(Fyra/ F2) = 12.5/19.31 =0.647<1.0 (ok)

(Faspa/ Fas) = 6.0/13.45 =0.446 < 1.0 (ok)

(Fira/ F1)® + (Fora/ F2)® + (Fasga/ Fas)” = 0.305+0.419 +0.199 = 0.923 < 1.0 (0k)

[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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Double GIGANT Connection to Increase
Shear Resistance in F2 direction

SB Joint with “Face Mounted” GIGANT Connector

= 5di

SB

height
vl
I
>

PB

= 3d 20 40 10

width

Joint with “Housed” in GIGANT Connector in PB

[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

MyTiCon Timber Connectors | #3-8287 124th St. | Surrey BC | V3W 9G2 | Canada | www.my-ti-con.com 10



WOOD you like to CONNECT?

MyTiCon Timber Connectors

Find more resources for our modern timber connection
systems, including technical design data, installation
guides, CAD files, videos, research data and more white
papers on our website

WWWwW.my-ti-con.com

Or

Contact us

sales@my-ti-con.com

1- 866.899.4090

Technical Support
info@my-ti-con.com

1- 866.899.4090
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