Understanding

M iTe k® of MiTek 20/20 Engineeri

the Wind |

As you have come to expect, MiTek engineering software is a very powerful tool. One more example of
this is the wide range of options you have available when considering wind loads and wind load cases.

Magnitudes of wind loads and their application on a structure are called out in the design standard

ASCE-7, Minimum Design Loads for Building and Other Structures, of which the most current edition is

2016.

It cannot be emphasized enough that the Building Designer is responsible to provide you all the criteria

you need to design a truss component that will go into the final structure. Wind loading is the most
complicated of the live loads considered in a truss component design and requires the most input in

order to get the best results.

Loading - IRC2018/TP[2014

General | Advanced Wind |Geometr:.'!

Exposure Categorny |C> Open temain with scattered obstructions... _v_I

Occupancy/Risk Cat. III:= Al buildings except those listed below... :_l

Wind Design Method | MWFRS (Envelope)/C-C hybrid Wind
MWFRS Rocf Zone [Interior ] Velociy [115]
CL Roof I.Mtomatic vl

Cipening conditions iEndnsed Bldg {Cond.1) .ll

Height above ground |15ﬂﬂﬂﬂ
#of CL Load Cases |2 vi

™ Run CL Load Cases on Girders

Max Dead Load - Ell.uldlng
Top chord -1.2 Width
Bottom chord 3 0

Ground Blevation fest) ﬁﬂﬂﬂ

ASCE 716 |

Wind m

Edit DOL's...
Expozed to wind
Left  Right
Cantlever W v
Parch B e

Endvertical W W

— Automatic Input

‘ Truss Category ICommnn "i Truss Dist to

Eave IT-’EDD'[F

Cancel |

* Fool {7 Atiic £ Floor

" Treesspplication 0K I

Figure 1 — General Wind Load Tab

The following is a brief discussion of the input options needed/required for wind loads. This first group is
required no matter which of the ASCE 7 procedures will be used and typically won’t change for the job

you are designing.
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Loading - IRC2018/TP120714

General | Advanced Wind IGecmetryI

Exposure Category

Occupancy/Risk Cat. |II> All buildings except those listed below...

Wind Design Method

|C> Open terain with scattered obstructions. .. _VJ
| MWFRS {Envelope)/CC hybrid Wind ASCE 7-16 |
Wind [Userdefine_+] I

MWFRS RoononeIInterior vi I‘ufelocﬂy |115|

C-C Roof |

|Putomatic

Opering conditions | Enclosed Bidg.(Cand. |}

Height above ground |1m

=]

Edit DOL’s... I

#of CC Load Cases |2 vi

[~ Run CL Load Cases on Girders

Max Dead Load - Building
Top chord l-i.? Width |6ﬂ1}I}I}1}
Bottom chord IB.D

Ground Hevation ffeet) !D.D[H}

Exposed to wind

Left  Right
Cartlever W ¥
Porch B B

Endverical W W

[~ Automatic Input
‘ Truss Category |Con'|mon "i Truss Dist to Eave |7|}Dﬂ‘|3
ok | cace |[7]

TruzzApplication
’;: ol 7 Bitic " Floor

Figure 2 — Required input fields independent of the procedu?used

Exposure Category — This is the same as the “Terrain Exposure” under the Snow Load tab. A

[ ]

change here will also change the “Terrain Exposure” in the Snow tab and vice versa when in the
Snow tab. This factor considers the obstacles (trees and other structures) according to the
height and distance from the structure that could affect the wind loads on the truss component.
There are three options.

Exposure Category B Urban/ suburban and wooded areas/ others... ;I

0 Cat B> Urban,/ suburban and wooded areas/ others...

ceupancy LAedory | c- Open temsin with scattered obstructions...
Wind Design Method | MV FRa TRYebpe o P S
Figure 3 — Exposure Category Options
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e Occupancy Category - This is the same as the “Occupancy Category” under the Snow Load tab. A
change here will also change the “Occupancy Category” in the Snow tab and vice versa when in
the Snow tab.

Occupancy Category |I|>— All buildings except those listed below... LI

: : I= Low hazard to human life in failure {agricuttural ..
Wind Design Method | |5 )l buildings except those listed below...
11> Mare than 300 people in one area. .

IV> Designated as essential faciities (Hospitals...
Figure 4 — Occupancy Category Options

e Velocity — Wind velocity is found on the wind speed map for the Occupancy Category of the building
you are working on. You will need to input the “Ultimate” speed and the software will make the
correct adjustment.

2) Wind: ASCE 7-16: Vult=115mph (3-second gqust) Vasd=91mph: TCDL=4 2psf. BCDL=3 0psf: h=15ft: B=45ft; L=60ft; eave=Tft; Cat. Il
Exp C; Enclosed; MWFRS (directional) and C-C Exterior(2E) -1-0-0 to 5-0-0, Interior(1}) 5-0-0 to 14-0-0,

Exterior{2R) 14-0-0 to 20-0-0, Interior(1) 20-0-0 to 29-0-0 zone; cantilever left and right exposed ; end vertical left and right exposed:
C-C for members and forces & MWFRS for reactions shown; Lumber DOL=1.60 plate grip DOL=1.60

Figure 5 — Wind Loading Note on Design

e Wind - This should always be set to “User Defined”.

e Opening conditions — For all the procedures, the options available are “Enclosed Bldg (Cond
1)”and “Partially Enclosed (Cond 2)”. Under the CC (Components and Cladding) and Directional
procedures you will find “Open Bldg (Cond 3)”. Enclosed buildings are the typical condition. A
basic explanation of a Partially Enclosed Building is where one side of the building is open,
similar to an airplane hangar. Open Buildings have no walls on any side; picnic pavilion is an
example of an Open Building.

e Edit DOL’s — Wind load cases are permitted to use duration of load factor of 1.6 for both lumber
and plate grip per the National Design Specification 2018.

o Height above ground — This is the dimension from the “average” grade height to the middle or
the “average” height of the roof.

e Max Dead Load — For Occupancies Category 2, 3 and 4, the magnitude of dead load shall be
reduced by a factor of 0.6. These two fields will default to a maximum of the dead loads input
under the “General Loading” tab multiplied by 0.6. For Category 1 (i.e. AG) trusses, the actual
dead loads are permitted to be used and can match those from the “General Loading” tab, if the
dead load does not exceed 4 psf per chord.

e Building — The “Width” variable will default to the truss span and the “Length” variable is the
dimension perpendicular to the truss span. The “Length” field will only be visible when it is
required by the procedure to which you are designing.

e Exposed to wind — You can have the program apply loads for one or more of these conditions by
checking the appropriate boxes to turn on the wind loads for these elements.

e Ground Elevation — New to ASCE 7-16 is an adjustment based on the job site elevation above
sea level. It is slightly conservative to leave at 0.

Now we will break down each of the “Wind Design Methods”. The following are brief descriptions of the
options that are available, and the additional input required by each. Once a variable has been described
or defined, we will not include it in the next method even it is a required input.
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Wind Design Method — There are several options available for ASCE 7-16, where MWFRS is the
Main Wind Force Resisting System and C-C is Components and Cladding.

Wind Design Method II'H'IWFHS ({Directional *C-C hybrid Wind ASCE 7-1& ;j

Components/Cladding ASCE 7-16

MWFRS {Envelope)} ASCE 7-16 [Low Rise]

MWFRS {Directional) ASCE 7-16 [All Heights]

MWFRS (Envelopep/CL hybnd Wind ASCE 7-16

Operi i MWFRS {Directional}'C-C hybrid Wind ASCE 7-16
pening conditions

CL Roof

Figure 6- Wind Load Options

v'Components/Cladding ASCE 7-16 — Per the Commentary of ASCE 7-16 for Components and
Cladding (CC), “Components receive wind loads directly or from cladding and transfer the
load to MWFRS.” This method is the most conservative of the ASCE methods, since the
entire truss component will be checked with larger wind loads than any of the MWFRS
approaches. The entire truss component and reactions will be based on the CC loading

Loading - IRC2018/TP12074

Generall Advanced Wind |Geome‘tr)'i

Exposure Category |C> Open temain with scattered obstructions... _:r_i

Oecupancy/Risk Cat. |II> All buildings except those listed below. .. L!

Wind Design Method Components/Cladding ASCE 7-16

Velocity |115 Wind | User define

I CAC Roof |A|.rlomatic vl I

Opening conditions. iEnclosed Bldg {Cond I} _v_!
Height above ground | 150000

I#efC-C Load Cases |2 -]

Edit DOL's...

~ Max Dead Load - = BU|Id1ng

Exposed to wind
Left Right
Tap chard 4.2 Width Cartilever ¥
rch m
Bottan chord EH] =
Endvetical v

Ground Elevation feet) ﬂ.

=<l

| ‘- Automatic Input -

Truss Category ICUITII'HUI'I "! Truss Dist to Eave i?ﬂ'DD'D

|-- T ruzs Application DK l Cancel |

iﬁ' Foot " Aitie € Floo

Figure 7 — CC Wind Variables
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o C-CRoof - There are three options, see Figure 8. The location of the truss component
within the roof system will dictate the winds loads that need to be considered.
“Automatic” will load the truss based on the additional information seen in Figure 7.
Both Gable and Hip will load truss accordingly.

CL Roof iﬁu.l_rtnmatic - 1

Opening condtions atic
Height above ground IHi- e

Figure 8 — CC Wind Zones

See “Automatic Input” below for more explanation for these options.

=} of C-C Load Cases — Selecting “1” gives you a design that applies the wind load
according to the defined wind zones per ASCE 7 across the entire truss. This load
case will develop the most conservative design since the highest CC loads are
applied to the entire truss all at the same time. Option “2” applies the load per the
defined wind zones but only on one side of the ridge and to one end of the truss at a
time, generating two conditions. Note that the program designs for two internal
wind conditions for either of these options: wind acting toward the truss and wind
acting away from the truss. Option “2” is required on trusses with parapets.

=  Automatic Input — Truss Category consists of four options.

- Automatic Input —

Truss Category Common 54
Hip Truss
End Jack
Comer

Figdre 9 — Truss Categories
Based on the truss component type you are designing select accordingly.

=  Truss Dist. to Eave — This dimension defines where the truss component is in
relation to the closest end wall measured perpendicular to the truss.
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v'MWEFRS (Envelope) ASCE 7-16 (Low Rise) — This procedure is for structures less than 60’-0”
in height. There are some other stipulations and requirements that must be met before its
use that we will not go into in this article. The Main Wind Force Resisting System (MWFRS)
collects the wind load from the CC elements and transfers it to the ground.

Loading - IRC2D18/TPI2014

General l Advanced Wind ]Geometry l

Exposure Category |C> Open temain with scattered obstructions. .. ;J
Occupancy/Risk Cat. | 1= All buildings except those listed below. . ;I
Wind Design Method IMWFHS (Envelope) ASCE 7-16 [Low Rise] .j
= im T

Opening condttions. |Enclosed Bldg {Cond ) x| Edit DOLs... |
Height above ground I‘IHH}DE

Max Dead Load —Building————| 1 Exposed to wind
’ Left Right
Top chaord I4.2 Width i'EDCH}DD Carlever. & W
Parch I [
Bottom chord I3.D
Endvetical ™ ¥

Ground Elevation fest) |ﬁ.ﬂ|}1}

—Automatic Input -

Truss Category iCommon 'I Truss Dist to Eave i7m |

= Tniss Applicatof——————————————— QK I Cancel I

lfz' oot ogtie € Floor

Figure 10 — Envelope or Low Rise Procedure variables

=  MWFRS Roof Zone — There are three options: “Interior”; “Gable End”; and

“Automatic”.
MWFRS Roof Zone | Automatic 'I

Interiar
Gable End
] i Automatic
Opening conditions  [EACOSET BIOg 10

Figure 11 — MWFRS Roof Zones

If you know the specific zone within the roof system the truss component is to be
placed, select that zone. Recognize that wind from all directions need to be
considered. Otherwise, select “Automatic” and input the information in the lower
section. Based on truss category and distance from eave the program will determine
the wind loads.
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v'MWEFRS (Directional) ASCE 7-16 (All Heights) - This procedure is for structures less than
160’-0” in height. There are some other stipulations and requirements that must be met
before its use that we will not go into in this article. The Main Wind Force Resisting System
(MWERS) collects the wind load from the CC elements and transfers it to the ground.

Loading - IRCZ018/TPI2014

General I Advanced Wind iGeomeﬁyi

Exposure Category |C> Open temain with scattered obstructions...

o] [e] L]

Occupancy/Risk Cat. I [I= Al buildings except those listed below. ..
Wind Design Method MWFRS (Directional) ASCE 7-16 [All Heights]

Velocity ! 15 Wind  |User define =
Directionality Factor 0.85

Opering condtions | Enclosed Bldg {Cond.l) Edit DOL's...

Height above ground |

~Max Dead Load ———| [~ Building — Exposed to wind
’ Left Right
Top chard |4,2 Width iﬁl}ﬂ[ﬁ}ﬂ Cartilever 1o W
Parch [ TR |
Endvetical W W

Bottom chord [3.0 Length |450000

Ground Blevation feet) |ﬁ.ﬂﬂ'|}

|--A|.rtornatic Input

Truss Categary iCommon "I Truss Dist to Eave |_-"'1]’[3'D[F H

0k | Cancsl |

* Foof £ At  Flaar
el foitile e8]l

o TTiEs Spphication ‘

Figure 12 — Directional or All Heights variables

= Directionality Factor- MiTek recommends the use of a factor of 0.85. By selecting
1.0, the design will be conservative from the wind load standard viewpoint and the
reactions will be conservative as well.

= Length — Typically this is the dimension of the building perpendicular to the span of
the truss component
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v'MWEFRS (Envelope)/CC hybrid Wind ASCE 7-16- This procedure will develop the load cases
for both CC and MWFRS. Only the MWFRS/Envelope loads will be used for the uplift

reactions, but the design will be based on both the MWFRS/Envelope loads and the CC
loads.

Loading - IRC2018/TPI2014

General I Advanced Wind iGeometry l

Exposure Categony |C> Open temain with scattered obstructions... _:_I

Occupancy/Risk Cat. |||> Al buildings except those listed below... ;I

VIR = RV E Rl VU RS (Envelope)/C-C hybrid Wind ASCE 7-16
MWFRS Roof Zone [Automatic v  Velocty [115 Wind [User define = |

CC Raoof IALrtomatic 'I

Opering condtions |Enclosed Bldg.({Cond.) x| Edit DOLs... |
Height above ground |151}[FDD

Hof CC load Cases |2 -
F Run C-C Load Cases on Girders I
~Max Dead Load - Building  Exposed to wind
' Left Right
Top chord |4.2 Width iEDB[H}I} Cartilever i
Parch - [ ]
Bottom chord 3.0
Endvetical W W

Ground Blevation feet) |D.0[H}

‘-- Automatic Input -

Truss Category iCommon 'l Truss Dist to Eave I_-"DDDD ‘

. "'I_u'l.;:-‘SI\L?;-Ii{?{iii-ﬁl'li ’TI Cancel I

lf:' Hanf £ ate o Floor

Figure 13 — Envelope or Low Rise/CC hybrid Wind ASCE 7-16

= Run C-C Load Cases on Girders — It is recommended that this option be used only
when the building designer specifies it. Exception all girder trusses with parapet(s)
need to be checked with these CC wind load cases.
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v'MWEFRS (Directional)/CC hybrid Wind ASCE 7-16- This procedure will develop the load cases
for both CC and MWFRS. Only the MWFRS/Directional loads will be used for the uplift
reactions, but the design will be based on both the MWFRS/Directional loads and the CC

Loading - IRC2Z018/TPI2014

Generaliﬂdvanced Wind |Geometryi

Exposure Category |C> Open temain with scattered obstructions... j
Occupancy/Risk Cat. 1> All buildings except those listed below... =l
Wind Design Method MWFRS (Directional/C-L hybnd Wind ASCE 7-16

Velocity |'| 15 Wind iUser da‘ﬁne;!
CC Roof [Automatic | Drectionalty Factor  [0.85
Opening conditions IEndosed Bidg.{Cond.I) _v_] Edit DOLs... |

Height abowve ground I‘I&EN}DD
#of CLC Load Caszes |2 vl

[ Run C<C Load Cases on Girders

Bottom chord !3.0 Length Id&DDDD
Ground Hevation {feet) !

— Automatic Input

Truss Category ICommon 'l Truss Dist to Eave i?DD'DD

Max Dead Load i~ Building Exposed to wind =
: Left  Right

Top chord 54.2 Width IBDDDM Cartilever v i~

Porch |

Endvetical v v

0K | Cancel |

I— Truss Bpplication

i(: A onf £ Attie € Flodr ‘

Figure 14 — Directional or All Heights/CC hybrid procedure
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v'User Defined- This wind design method allows you to enter and design a truss component
with a specific magnitude of load that the building designer specifies.

Loading - IRC2013/TP12074

GenerallAdvanced Wind IGeometry

Wind Design Method

Edemal Wind Pressure [200
Intemal Wind Pressure ;5.1}

Edit DOLs... I

- Max Dead Load ~Exposed to wind
Left  Right
Top chord !-i.E Cartilever W ¥
Bottom chord  {3.0 S LL 1
Endvertical ™ 2

= Trass Application———————————————— oK I Cancel l

Figure 15 — User Defined procedure

= External Wind Pressure — If the building designer has specified a specific wind load
to use, here is where you input that. The design will be checked with this load and

no other load cases.
= Internal Wind Pressure — If the building designer has included an internal wind
pressure, here is where that can be input.

Special Conditions to look for:

Parapets — When the project contains parapets, the wind procedure is required to be either CC or
one of the Hybrid methods. The parapet members need to be checked with the 2 CC load cases as
noted above.

For additional information, or if you have questions, please contact the MiTek Engineering department.

Page 10 of 10
6/16/2022



