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1 DESIGN CRITERIA:

1.1 DESIGN CODES & REFERENCES

Phoenix building codes (IBC 2018 with amendments and additions)

2018 Edition of the International Building Code with

The Residential Code for One- and Two-Family Dwellings (IRC 2018 with amendments and additions)
2018 Edition of the International Residential Code

ASCE 7-16

Steel design: AISC 360-16: LRFD Specification for Structural Steel Buildings

Cold-formed steel: AISI S100-16w

Seismic AISC 341-16 Seismic Provisions for Structural Steel Buildings

Concrete: Reinforced Concrete Design Handbook (ACI)

Ultimate Strength Design Handbook (ACI)

The calculation performed by SCIA Engineer 20.0

1.2 CODE CRITERIA

2018 IBC

Seismic Design Category: B

Wind Speed: 115 MPH
Wind Exposure: C

Snow Load (Roof): 0 psf

1.3 MATERIALS
Hot Rolled Steel Grade

- HOLLOW STRUCTURAL SECTIONS - ASTM A500 Gr.B
Cold-Formed Steel Grade

- ASTM A653 GRADE 33, TYPE H 27-33 mil GALV. STEEL

- ASTM A 913 GRADE 50, TYPE H 43-97 mil GALV. STEEL

1.4 STRUCTURAL LOADS

LIVE LOAD
Floor Live Load 40.00 psf
Roof Live Load 20.00 psf



DEAD LOAD

Roof Dead Loads

Standing Seam Metal

60 mil waterproofing membrane
1/2” OSB Plywood Sheathing
Roof Framing /Roof Rafters
R-38 Batt Insulation

5/8" Gypsum Board

Misc.

3 psf
0.4 psf
2 psf
3.4 psf
1.25 psf
2.8 psf
5 psf

Total roof Dead Load

Solar panels

Total roof Dead Load with Solar panels

Interior LGS Wall Dead Loads
5/8" Gypsum Board

Framing

Acoustical batt insulation R-19
5/8" Gypsum Board

Misc.

17.85 psf
5 psf

22.85 psf at solar panel locations (present or future)

2.8 psf
2 psf
0.54 psf
2.8 psf
5 psf

Total wall Dead Load

Exterior LGS Wall Dead Loads
7/8” Stucco Finish

1/2” OSB Plywood Sheathing
Framing

Insulation R-19

5/8" Gypsum Board

Misc.

13.14 psf

10 psf
2 psf

2 psf
0.54 psf
2.8 psf
5 psf

Total wall Dead Load

22.34 psf



LOAD SUMMARY

Dead load (DL), psf

Live Load (LL), psf

Roof

17.85/22.85
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Wall 22.34/13.14

Load Combinations for strength design (per 2.3.1 ASCE 7-16)
1.4D

1.2D + 1.6L + 0.5(Lr or S or R)

1.2D + 1.6(Lr or S or R) + (L or 0.5W)
1.2D+1.0W + L+ 0.5(Lror SorR)
0.9D + 1.0W

1.2D+1E+0.5LL

0.9D+1W

0.9D+1E

Per 2.2 ASCE 7-16
D =dead load:

L =live load

Lr =roof live load

S =snow load

R =rain load

W =wind load

E =earthquake load



WIND LOADS

SUERCAN JOCIETY OF VI ERIBSERE
Address:

4135 North 57th Way
Phoenix, Arizona
85018

ASCE Hazards Report

Standard: ASCE/SEI7-22  Latitude: 33.495885
Risk Category: i Longitude: -111.95718
Soil Class: C-Very Dense  Elevation: 1287.6989621512473 ft

Soil and Soft Rock (NAVD 88)

Me=a =

Charmle

Wind

Results:
Wind Speed 102 Vmph
10-year MRI 71 Vmph
25-year MRI 77 V'mph
50-year MRI 82 Vmph
100-year MR 87 Vmph
300-year MRI 95 Vmph
700-year MRI 102 Vmph




1,700-year MR 108 Vmph

3,000-year MRI 113 Vmph

10,000-year MRI 122 Vmph

100,000-year MR 139 Vmph

1,000,000-year MR 157 VYmph
Data Source; ASCE/SE! 7-22, Fig. 26.5-1B and Figs, CC.2-1-CC.2-4, and Section 26.5.2
Date Accessed: Fri May 17 2024

ROOF SLOPE 0.25:12
In accordance with ASCET-16

Using the directional design method

Tadds calculation version 2.1.03

s
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Plan Elevation
Building data
Type of roof Gahle Length of building b =46.50 ft
Width of building d=49.00 ft Height to eaves H=11.351ft
Pitch of roof oo = 1.2 deg

Mean height h=1135ft



General wind load requirements

Basic wind speed

Exponent coef (Table 26.6-1)

Ground elevation factor
Enclosure class (¢l 26.12)

Int pres coef —ve
Gust effect factor

Minimum design wind loading

Topography

Topo factor not significant
Valocity prassure equation

Velocity pressures table

W =115.0 mph Risk category Il

K« =0.85 Elevation above sea laval Zo = 0ft

Ko = 1.00 Exposure category (¢l 26.7.3) C

Enclosed buildings Int pres coef +ve GCrip=0.18
GCpin=-0.18

Gr=0.85

proin_r = 8 |/ft?

Ka=1.0

qQ=0.00256 » Kzx Ko Kax W 1|:|sfg'rnph3

z (ff) Kz (Table 26.10-1) a= (psf)
11.35 0.85 24 46
11.86 (.85 24 .46

Peak velocity pressure for internal pressure

Peak velocity pressure = int

Pressures and forces

Met pressure

q = 24.46 psf

p=g= Gix Cpe-gix GCa

Met force Fw=px Awm
Roof load case 1 - Wind 0, GCyi 0.18, =cpe
Ref, Ext pressure | Peak velocity | Net pressure Area Net force
Lone height coefficient cpe pressure qp p Avrer Fa
ifit) (pst) (psf) (%) {Kips)
A (-ve) 11.35 -(0.94) 24.46 23.12 263.95 -6.10
B (-vc) 11.35 -(0.94) 24.46 23.12 263.95 -6.10
C(-ve) 11.35 -(0.50) 24.46 -14.80 52789 =T.81
D (-ve) 11.35 -0.30 24.46 -10.64 83.72 (.39
E (-ve) 11.35 -0.30 24.46 -10.64 113950 -12.12

Total vertical net force

Fu. = -33.02 kips Total horizontal net force Fun=-0.18 kips




Walls load case 1 - Wind 0, GCpi 0.18, -Cpe

Rel. Ext pressure | Peak velocity Mel pressure Area Mel force
Lone height coefficient cpe Pressure qp 1] Ave Fuw
(ft) (psf) (psf) (ft?) (Kips)
A 11.35 0.80 24.46 12.23 327.78 6.45
B 11.35 -0.49 24.46 -14.58 32798 -1.69
C 11.35 -0.70 24 46 -18.96 368.72 -10.78
D 11.35 -0.70 24 46 -18.96 368.72 -10.78
Overall loading

Proj vertical plan area of wall
Projected vertical area of roof  Awer_o = 23.86 fi2

Aot w 0 = 527.78 fi2

Min overall horizontal loading  Fwtoa_min = 8.64 kips

Leeward nel force Fi=-T.T kips ‘Windward net force Fe = 6.5 kips
Overall horizontal loading Fuicen = 14.0 Kips
Roof load case 2 - Wind 0, GCpi -0.18, -Ocps
Ref. Ext pressure | Peak velocity Net pressure Area Net force
Lone height coefficient cpe Pressure qp P Arer Fu
(ft) (psh) (psh) (f?) (Kips)
A (4ve) 11.35 -0.18 24.46 0.66 263.95 017
B {+ve) 11.35 -0.18 24.46 0.66 263.95 017
O {4ve) 11.35 -0.18 24.46 0.66 327.89 0.35
D (4ve) 11.35 -0.18 24.46 .66 83,72 0.06
E i+ve) 11.35 -0.18 24.46 0.66 1139.50 0.75
Taotal vertical net force Fuw:r = 1.50 kips Total horizontal net force Fath = 0,00 kips
Walls load case 2 - Wind 0, GCpi -0.18, -0cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Lone height coefficient cpe pressure gp P Acrer Fa
(ft) (psf) (psf) () (kips)
A 11.35 (.80 24.46 21.04 a2T.7R 1110
B 11.35 -[1.44 2446 =577 32778 304
C 11.35 0,70 24.46 -10.15 568,72 =277
D 11.35 0,70 24.46 -10.15 568,72 =277

Overall loading

Proj wertical plan area of wall
Projected vertical area of roof

Lesward nel force

Owerall horizontal loading

Af:ﬂ_w_"J = 527.78 ft?

Boar_r o= 23.86 fi2

Fi=-3.0 kips

Fusots = 14.1 kips

Min overall horizontal loading  Fuss_mn = B.64 kips

Windward net force

Fu =111 kips
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Roof load case 3 - Wind 90, GCp 0.18, -Cpe

Rel. Ext pressure | Peak velocity Mel pressure Area Met force
Lone height coefficient cpe pressure gp p Arel Fu
(fe) (psf) (psf) (ft?) (kips)
A [-ve) 11.35 -0.90 2446 =232 278.14 -0.43
B (-ve) 11.35 -0.90 2446 =232 278.14 -0.43
C(-ve) 11.35 -0.30 2446 -14.80 556.27 -8.23
D (-ve) 11.35 -0.30 2446 10064 116646 -12.41
Total vertical net force Fux = -33.50 kips Total horizontal net force Fer = 0,00 kips
Walls load case 3 - Wind 90, GCpn 0.18, -cpe
Rel. Ext pressure | Peak velocity MNet pressure Area Met force
Lone height coefficient cpe pressure gp p Arer Fu
(Ft) ipst) ipsf) i) (Kips)
A I1.86 0.80 2446 12.23 568.72 6.96
B 11.35 -0.50 2446 -14.80 568.72 -8.42
C 11.35 -0.70 2446 -18.96 527.78 -10.01
D 11.35 -0.70 2446 -18.96 527.78 -10.01
Overall loading

Proj vertical plan area of wall
Projected vertical area of roof

Au'arr_w_ﬁl:l = HE.TE ﬂ2

.I‘!'wart_'_gu = 0.00 ft=

Min overall horizontal loading  Fw e mie = 9.10 kips

Leeward net force Fi=-8.4 kips Windward net force Fo= 7.0 kips
Overall horizontal loading Fucea = 15.4 kips
Roof load case 4 - Wind 90, GCpi -0.18, +cpe
Ref. Ext pressure | Peak velocity | Met pressure Area Net force
Lone height coefficient cpe Pressure qp P Aper Fw
(ft) (psf) (psf) (ft*) (Kips)
A (+ve) 11.35 -1L18 24,46 (.66 27814 018
B {+ve) 11.35 018 24 46 .66 278.14 0.18
C {+ve) 11.35 018 24 46 .66 556.27 0.37
D (+ve) 11.35 018 24 46 .66 1 166,46 0.77
Tatal verfical nel force Fax=1.50 kips Total horizontal net force Fet = 0,00 kips




11

Walls load case 4 - Wind 90, GCui -0.18, +Cpe

Refl. Ext pressure | Peak velocity | Net pressure Area Net force
Lone height coefficient cpe pressure gp P Avret Fx»
(ft) (psf) (psf) (ft2) (kips)
A 11.86 1,80 24 46 2104 568,72 11.96
3] 11.35 -0.50 24 46 -3.949 568,72 -3.41
C 11.35 -0.70 24 46 -10.15 527.78 -3.36
D 11.35 -0.70 24 46 -10.15 527.78 -3.36

Overall loading

Proj vertical plan area of wall
Projected vertical area of roof
Leeward net force

Overall horizontal loading

Aoar_w an = 568,72 ft2

Awertr_oo = 0,00 fit2

Fi=-3.4 kips

Fuaa = 15.4 kips

Min overall horizontal loading  Fusos_mn = 9,10 kips
Fw=12.0 kips

Windward nel force

X
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:C:

Flam sw Ot rasl




12

|4 49 1t

Side face

Vi e

«naft » 114t

«  485f  »

Windward face

> e N4t

l|
]

>

Leeward face

(PR | S  WS T PR | || SS— =

Foamy v - Chabbe rmef



13

ROOF SLOPE 5:12

In accordance with ASCET-16

Using the directional design method

———— 34 fi

Tedds calculation wersion 2.1.03

® [ M

221 t—p

| 49 1t > 34t
Plan Elevation

Building data
Type of roof Gable Length of building b=49.00 ft
Width of building d = 34.00 ft Height fo eaves H=15.00 @t
Pitch of roof an = 22,6 deg
Mean height h=18.54 ft
General wind load requirements
Basic wind spead Y =115.0 mph Risk category Il
Exponent coef (Table 26.6-1) Ki=0.85 Elevation above sea level Zo =0ft
Ground elevation factor Ke=1.00 Exposure category (¢l 28.7.3) C
Enclosure class (cl.26.12) Enclosed buildings int pres coef +ve GCrp=0.18
Int pres coaf <va GCpn=-0.18
Gust effect factor Gr=0.85
Minimum design wind loading  peie_r = 8 [b/ft?
Topography
Topo factor not significant Ka=1.0
Welocity pressure equalion q=0.00256 « K:x Kax Kix V¥« 1psiimph?
Velocity pressures table

z (ft) K: (Table 26.10-1) gz (psf)

15.00 0.85 24.46

15.00 0.85 24.46

18.54 0.88 2548

22.08 0.92 26.38




Peak velocity pressure for internal pressure
Peak velocity pressure — int

Pressures and forces

Met pressure

Mat force

qi = 25.48 psf

Roof load case 1 - Wind 0, GC.i 0.18, -Cpe

peEge Goe Cpe - G

Fa=px A

Ref. Ext pressure | Peak velocity Met pressure Area Met force
Long height coefficient cpe pressure gy P Aurer Fu

(ft) {psf) (psf) {ft*) ikips)
A (-ve) 18.54 (.37 2548 1260 242 -11.37
B (-ve) 18.54 (.6} 2548 -17.58 242 -15.87

Total vedical net force

Fu. = -25.14 kips

Walls load case 1 - Wind 0, GCpi 0.18, -Cpe

Tatal horizontal net force

Fun=1.73 kips

Ref. Ext pressure | Peak velocity | Net pressure Area Met force
Lone height coefficient ¢pe pressure gy P Arer Fx
ift) ipsf) ipsf) (ft*) ikips)
A 15.00 .80 24 46 12.05 735.00 B.BS
B 18.54 .50 2548 -15.42 735.00 =11.33
C 18.54 070 2548 -19.75 63042 -12.45
D 18.54 070 2548 -19.75 63042 -12.45

Owverall loading

Proj vertical plan area of wall
Projected vertical area of roof

Aun_w_l‘.'l = 735.00 it?

Byart 10 = 347.09 ft?

Min overall horizontal loading  Fuss_mn = 14.54 kips

Lesward net force Fi=-11.3 kips Windward net force Fu=8.9 kips
Owerall horizontal loading Fusmial = 21.9 kips
Roof load case 2 - Wind 0, GCp -0.18, -Depe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Lone height coefficient cpe Pressure qp [ Aret Fuw
(ft) (psi) (psf) (ft?) (kips)
A (+ve) 18.54 (0 2548 .48 Q0242 5.83
B (+ve) 18.54 -0.60 2548 -8.41 Q0242 -7.59
Total vertical net force Fuv = -1.60 kips Total horizontal net force Fun =847 kips




Walls load case 2 - Wind 0, GCpi -0.18, -0cpe

Ref. Ext pressure | Peak velocity Net pressure Area MNet force
Lone height coefficient cpe pressure gp P Arer Fw
ift) i psf) i psf) ift?) tkips)
A 1500 (.80 2446 21.22 T35.00 15.60
B 18.54 -0.50 2548 -6.24 T35.00 =459
C 18.54 0.70 2548 -10.57 63042 667
D 18.54 0.70 2548 -10.57 63042 667

Overall loading

Puer_w o = 735.00 fi2
Poar r n = 347.09 fi2

Proj vertical plan area of wall

Projected vertical area of roof Min overall horizontal loading  Fuem mn = 14.54 kips
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Leeward net force Fi1=-4.6 kips Windward net force Fw=15.6 kips
Cwerall horizental leading Futoia = 25.4 kips
Roof load case 3 - Wind 90, GCp 0.18, -Cpe
Ref. Ext pressure | Peak velocity Mel pressure Aren Met force
Lone height coefficient cpe pPressure gp P Aref Fuw
ift) {pst) (pst) (ft%) ikips)
A (-ve) 18,54 (L5 2548 -24.08 34148 -5.22
B (-ve) 18,54 (L5 2548 -24.08 34148 -5.22
C (-ve) 18,54 (150 2548 -15.42 GH2.95 -10.53
D (-ve) 18,54 (130 25.48 -11.08 4385.93 487
Total vertical net force Fuy = -28.39 kips Total horizontal net force Fws = 0.00 kips
Walls load case 3 - Wind 90, GCp 0.18, -cpe
Ref. Ext pressure | Peak velocity | Nel pressure Area Nel lorce
Lone height coefficient cpe Pressure qp p Aret Fu
(ft) {psh {psh (Ft%) (Kips)
A 15.00 0.80 24,46 12,05 510.00 6.4
Az 1500 (.80 24 46 12,05 000 0,00
LY 2208 0.80 2638 13.35 120042 1.6l
B 18.54 041 2548 -13.50 630.42 -8.51
18.54 -0.70 2548 -19.75 35000 -14.51
(B 18.54 -0.70 2548 -19.75 35000 -14.51
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Overall loading
Proj vertical plan area of wall

Buert w o = B30.42 ft2

Projected vertical area of roof  Aved_r_s0 = 0.00 fi* Min owverall horizontal loading

Fatota_min = 10,09 k|p5

Lesward net force Fi=-8.5 kips Windward net force Fw=T7.8 kips
Overall horizontal loading Fuic = 16.3 kips
Roof load case 4 - Wind 30, GCpi -0.18, +cpe
Ref. Ext pressure | Peak velocity Net pressure Area Net force
Lone height coefficient cpe | pressure qp p Arer Fu
(ft) (psf) (psf) (%) (kips)
A (+ve) 18.54 -0L18 25.48 0.69 34148 0.23
B (+ve) 18.54 -0L18 25.48 0.69 34148 0.23
C(+ve) 18.54 -0L18 25.48 0.69 GR2.95 0.47
D i+ve) 18.54 -0L18 25.48 0.69 438.93 0.30
Total vertical net force Fuwy =1.15 kips Total horizontal net force Fuwn = 0.00 kips
Walls load case 4 - Wind 90, GCpi -0.18, +Cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Lone height coefficient cpe pressure g p Acer Fu
(ft) ipsf) (psf) ift3) (Kips)
A 15.00 .80 24 .46 21.22 S10.00 10,82
Az 15.00 0.80 24.46 11.22 000 0.00
Az 22.08 0.80 26.38 1252 120.42 2.
B 18.54 -0.41 2548 -4.33 630.42 .73
C 18.54 .70 2548 -10.57 T35.00 =171
D 18.54 .70 2548 -10.57 T35.00 =171
Overall loading

Proj vertical plan area of wall
Projected vertical area of roof
Leeward net force

Cwarall horizontal loading

Fi=-2.T kips

Fuoiez = 16.3 kips

Auert w oo = B30.42 7
Avert r eo = 0,00 fi2

Min overall horizontal loading  Fuesal_min = 10.09 kips

Windward net force

Fw=13.5 kips
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SEISMIC LOADS
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RUERCAN SOCHTY OF OV ENEETHE

Seismic
Site Soll Class: D - Stiff Soil
Results:

PGA 0.12

SME . 0.3

Sw } 017

Sps 0192

Soy 0,094

Seismic Design Category: B

Multi-Period MCER Spectrum

. 0 2 4
Salg) vs T(s)

T3
=
5

Vs

0.18

0.058
260

Multi-Peried Design Spectrum
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Two-Period MCE g Spectrum

020 & E

Sala) vs Tis)

MCEr Vertical Response Spectrum
Vertical ground motion data has not yet been made

available by USGS.

Data Accessed:
Date Source:

Fri May 17 2024

Two-Period Design Spectrum

n. |
o

Salg) vs Ti&)

Design Vertical Response Spectrum
Vertical ground motion data has not yet been made

available by USGE.

USGS Seismic Design Maps based on ASCE/SEI 7-22 and ASCE/SEI 7-22 Table 1.5-2. Additional data for
site-specific ground motion procedures in accordance with ASCE/SEI 7-22 Ch. 21 are available from USGS.
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2. STRUCTURAL ANALYSIS

2.1 BUILDING DESCRIPTION

The one-storey building is complexly shaped in plan, the building is 138'-1.5" long and 66'-3" wide.
Roof rafters, roof trusses, walls and are designed of LGS structural framing. In the middle of the building in the
transverse direction runs a concrete wall on which the roof structures are supported by steel columns.
Structural rigidity in the longitudinal and transverse directions is achieved due to the shear walls.

The foundation is a slab-on-grade and pad foundation.

The design of the structure is based on the requirements of the Phoenix building codes (IBC 2018 with
amendments and additions).

Structural analysis is done in SCIA Engineer 20 software. This software allows automatic determination
of the load combination that causes the highest forces in structural members for further analysis and
cross-section selection. Governing load cases are shown in the sections "CHECKING STEEL ELEMENTS".
The seismic force-resisting system is A16: Light-frame (cold-formed steel) walls sheathed with wood structural
panels rated for shear resistance or steel sheets.

To determine the design forces from dynamic loads (earthquake), two types of calculations are used:
Modal Mode, Equivalent Lateral Forces, or Response Spectrum Method

Modal Mode:

This approach allows the modal analysis of the structure, setting the first n values and eigenvectors of the
structure.

The available analysis methods: subspace iteration, Lanczos method and the basis reduction method.
Iterations will be completed if the following condition is met: where:

ko kel
|ﬂ'—“z' — O

- <tolerance
|

i =1,2,...,n vibration modes, k - number of iterations.

Upper limit is the period value (pulsation, frequency), which describes that in the range, (0, upper limit) the
following values and eigenvectors will be set. Sturm check, which allows finding the skipped pulsations, is
possible.
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Response Spectrum Method:

Seismic analysis is based on the response spectrum method. All data is defined the same way as in modal
analysis. Additionally, parameters required by a specific national code to establish the response spectrum
shape must be specified. Calculations and results are the same as those for spectral analysis.

In addition to results obtained from modal analysis, for each eigenform the seismic analysis provides the
following values:

e Seismic excitation multiplier (value of the accelerating excitation spectrum).

e Seismic participation factors calculated as those for the modal analysis. However, vector D describing
excitation direction is user defined. Coefficients are specified for each dynamic degree of freedom
according to the method selected in Job Preferences. (Maximum or Distinct).

e Seismic mode coefficients as a product of the seismic excitation factor and the respective seismic
participation factor for each dynamic degree of freedom.

e Displacements, internal forces and reactions for each form of vibration or quadratic combination
calculated with the SRSS or CQC method.

e Pseudostatic forces, which are the external loads generated according to the seismic analysis
assumptions.

For seismic analysis, the same quadratic combination methods as those for spectral analysis are available.



2.2 APPLIED LOADS

Load cases

Name Description Spec Action type / Load type Load Group Direction
DL1 Self-weight Permanent / Self-weight DL -Z
DL2 Floor dead load Permanent / Standard DL

DL3 Wall dead load Permanent / Standard DL

DL4 Roof dead load Permanent / Standard DL

Lr Roof Live Load Variable / Static Lr

Wx+(+0.18) | Wind Load Variable / Static w

Wx+(-0.18) | Wind Load Variable / Static w

Wx-(+0.18) | Wind Load Variable / Static w

Wx-(-0.18) | Wind Load Variable / Static w

Wy+(+0.18) | Wind Load Variable / Static w

Wy+(-0.18) | Wind Load Variable / Static w

Wy-(+0.18) | Wind Load Variable / Static w

Wy-(-0.18) | Wind Load Variable / Static w

23




2.3 STEEL STRUCTURE CHECK
2.3.1 WEB HEADER & ROOF MEMBER DESIGN
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2.3.1.1 ROOF RAFTER DESIGN

General scheme

Members number

£y Ao

Members cross-sections

Cross-sections properties 1400S250-97
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Type 514005250-97
Formcode 114 - Cald formed C section
Shape typa Thin-walled
Item material 2913 grade 50
Fabrication cold formed
Colour ]
A [Inchd] 1.991
Ay [inch?], A; [inch?] 0.506 1.396
A [inchifinch], Ag 3.92e+01| 3.92e+01
[inchfinch]
erues [inch], ezucs [Inch] 0. 465 7.000
o [deg) 0.00
1, finch#];, Iz [inch*] 50,215 1.162
Iy [inch], Ix [inch] 5.022 0.764
Wiy [inch?], Wei [inch?] 7.105 0,571
Wty [inch?], Wi [inch®] 8.827 0.851
Meiy.o [kipinchl, Mgy 4.41e+02| 4.41e+02
[Kkipinch]
Mpiz+ [Mpinch], Ma.- 4.25e+01| 4.25e+01
[kipinch]
dy [inch], d: [inch] -1.239 0.000
1; [inch#], Ly [inch®] 0007 46.520
By [inch], B: [inch] 0.000 19.187
Picture

L

T

-
N _—5

APPLIED LOADS
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LOAD ON ROOF RAFTERS

Rafters spa sing, (ft)

2

Load Distr. Load, psf R1Liner Load, Distr. Load, psf R2 Liner Load,
plf plf
DL1 Self - weight Automatically Automatically
DL2 Roof dead load 17.85 35.70 17.85 35.70
Lr Roof live load 20000 40.00 20.00 40.00
W+ (+0.18) -13.30 -26.60 -17.50 -35.00
W+ (-0.18) 2.00 16.00 -8.50 -17.00
Wi- (+0.18) -17.5 -35.00 -13.3 -26.60
Wx- (-0.18) -8.5 -17.00 g 16.00
Wy+ (+0.18) -24 -48.00 -24 -48.00
Wy+ [-0.18) ] 16.00 8 16.00
W= (+0.18) -24 -48.00 -24 -48.00
Wy- (-0.18) ) 16.00 8 16.00
Wind loads are applied perpendicular to the rafters. Liner load with “-” - uplift.




MAXIMUM FORCES

Selection: RZ, R1
MName dx Case N Vy Ve My My Mz
4] [Ibf] [Ibf] [Ibf] [Ibfft] [Ibfft] [Ibfft]
Rl 0.0on" LRFD-UIt -1106.4| -0.1 1951.5 -0.7 0.0 -0.4
{auto)/l
R2 17" 3.509° LRFD-UIE 329.9 0.1 -163.2 (.8 -4832.1 =1.6
{auto)/2
R2 0.000" LRFD-UIt -1071.1 .1 -2165.5 0.7 0.0 0.4
{auto)/3
R1 0.000" LRFD-Ult -1071.1 0.1 2165.5 0.7 0.0 0.4
{auto)y/3
A1 16" 0.000°+ | LRFD-Ult -458.5| -0.1 az.1 0.9 10658.1 -1.7
{auto)/4
R2 17 0407 LRFD-UIE -70.1 0.1 -5.5 0.8 -18493.2 -1.6
{auto)/3
R1 17" 0407 LRFD-LI -70.1 -0.1 55 0.8 18493.2 -1.6
{auto)/3
R2 17" 3.5007 LRFD-UIE 0o -0 0.0 -0.9 -10718.7 -1.9
{auto)/4
R2 0.o00" LRFD-UIt -2 -0.1 -129.9 0.6 0.0 -0.3
{auta}/s
Name Combination key
|LRFD-LIt {auto)fl | 1.20*DL1 + 1.60%Lr + 1.20%DL2 + 0.50%Wx-(-0.18)
LRFD-UK (auto)/2 | 1.20*DL1 + 1.20*DL2 + Wy+(+0.18)
| LRFD-UIt (auta)/3 | 1.20*DL1 + 1.60%Lr + 1.20%DL2 + 0.50%Wy+(-0.18)
| LRFD-UIt (auboy/d | 1.40%DL1 + 1.40%DL2
LRFD-UK (auto)/5 | 0.,90*DL1 + 0.90*DL2 + Wy+{+0.18)

Displacement
Load case D + Lr, inch:

The maximum deflection for a web header is 0.005”.
According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
L=31'=372", 372”/360=1.033". 1.020"< 1.033”. Deflection is OK!
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STEEL MEMBER R1 CHECK

AISI $100-16 LRFD Check
Member R1  514005250-97

Yield

stress Py

50.00

Tensile stress Fu [ 65.00

ksi
ksi

fabrication

cald Formed

A913 grade 50

Material data

The critical check is on position 16.00 ft

Axis definition :
- local x- axis in this code dhedk is referring to the local y axis in Scia Engineer
- lacal y- axis in this code chedk is referring to the |ocal z axis in Sca Enginear

Pu -131.07 Ibf
Wux | -0.12 Ibf
Wuy | 137.00 Ibf |
Mut | 0.61 Eafft
Mux | 18419.89 |Ibfit
Muy |-1.58 |bfft

Mominal Flexural Strength
According to artide F3.1 and formula (F3.1-1).

LRFD-UIt (auto) 0.93

[+]

be

b1
b2

Ia
Is

ds

[ksil [inch] [inch] [inch*] [inch]

1 0.371 -3.5 |- - - - - - - - - -
_.‘m.g - - -

3 1.4992 =423 |- - - - - - -
-42.3 - - -

5 134092 486 0.84 20,170 | 30,0 1.272 0.650 |- 2.283 - - -
-40.9 8.770 2480 -

7 1.992 50.0 .00 |2.513 171.8 | 0.540 1.000 [1.992 0.348 3083 | 0.001 0,129
50.0 - 1644 0.000

] 0.371 48.6 0.95 | 0448 8841 |0.235 1.000 0129 - - - -
46,2 . - -

Sxe 5.983 inch?

Mrixo 240299 | Ibfft

Resistance factor | 0.90

Unity chieck .82 =




Lateral-Torsional Buckling Strength

According to article F2.1 and formula (F2.1-1){F2.1.1-1}.

Table of values

] 2 0.000" | ft
Sigma,ey 289.9 ksl
Kt 1.00

Lt 20,0007 | ft
Sigma,t 426.2 ksi
Ch 1.01

Sfx 7174 inch*
Fera 514.9 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to .78 Fy.

Distortional Buckling Strength
Accarding to article F4 and formula  F4.1-2,
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Table of values

Sty 7.174 inch®
My 209580.9 Ibft
L 1'6.134" | it
Beta 1.03

k, phi,fe #395.1 Iaf
&, phi,we 599.3 I
k,phl 0.0 Iof

k, phii, fy 0.024 inchs
&, phi, wrg 0.021 inchi
Fd 43.4 ksi
of 7174 inch*
Merd 259649 8 Ikl
Lambda,d 1.07

Mn 221477 Ibft
Resistance factor 0.90

Uity check 0,92

L F0.000" | ft

Ler 1'6.134" | i/

hilk 14.000 inch

Inf 0006 inch#

Iyf 0,138 inch*

Ly -0.015 inch®

Cwif 0.000 inch®

If 0.001 inch?

wlif 0.870 inch

hixf -1.495 inch

AF 0.273 inch®

wif 0.051 inek

Ksi,web 2.00

Mumber of compressad flanges:

Critical flange contains Initial shape parts: 8, 7, 9

1




wiiFlexural Strength about Y-axis::...
Lateral-Torsional Buckling Strength
According to article F2.1 and formula  (F2.1-1),(F2.1.2-1).

Sigma,ex | 41.5 ksi
Kt 1.00

Lt 2" 0.000" ft
Sigma,t 426.2 ksi
Cs 1.00

CTF .94

Sfy 2,496 inch#
i 10.287 inch
Fcre 1060.6 ksi

Mote: Laterzl-Torsional buckling is not governing since Fe is grester than or equal to .78 Fy.

Shear Strength

According to article G2.1 and formula {G2.1.1)
Shear force Vy

Element ID  Aw [inch2] Vn [Ibf]

3 0.000 0.0

3 1.372 10917 .4

7 0.000 0.0

W,y 109174 | Ibf

Resistance factor | 0.95

Liniky check 0.01 -

Combined Bending and Shear
According to article H2 and formula  (H2-1)

Mnxo 24929.9 | Ibift
iy 10917.4 Ibf
Resistance factor shear 0.95
Resistance factor bending x| 0,90

Unity check (Mx, Vy) = sqrt(0.67+0.00) = 0.82

Buckling check

Accarding to article E2 and formulla (E2-1)
Flexural Buckling Strength

According to article E2.1 and formula (E2.1-1)

Buckling parameters XX ¥¥Y

Sway type sway non-swWway
Unbraced Length L 17 3/8 |2 ft
Effective Length factor K 2,00 0.93

Effective Length 3434 178 ft
Slenderness B82.75 29.11

Flexural Buckling stress Foe |41.8 337.8 ksi

Torsionmal (-Flexural) Buckling Strength
Accarding to article E2.2, E2.3, E24



Table of values

Sigma,ex 41.8 ksi
Sigma,ey 3378 | ksi
Kt 1.00

Lt 2 ft
Sigma,t 426.2 | ksi
Sigma, TF 41.6 ksi
Torsional (-Flexural) buckling stress Fore | 41.6 ksi

Ia ds
Is
[inch*] [inch]
0.371 Rii] = =
0.2 - - -
3 1.992 30.2 1.00 (3681 |251.6 [0.347 1.000 | 1.992 0,996 39.66 | 0.000 0.371
30.2 - 0.996 (0.000
5 13492 |30.2 1.00 |4.000 |60 2,252 0401 |5406 - - -
30.2 - - -
7 1.592 30.2 1.00 |3.681 |251.6 [0.347 1000 |1.992 0.996 39.66 [ 0.000 0.371
30.2 - 0,996 0,000
4 0.371 0.2 1.00 (0430 (8480 (0,189 1000|0371 - - -
30.2 - - -
Fex 41.6 ksi
lambda, © 1.10
Fri 0.2 ksl
Ap 1.1640 inch?
Fn 350564 [ Ibf
Resistance factor | 0.85
Unity check 0,00 -

Distortional Buckling Strength
According to arbde E4 and formula  (E4.1-2).

Py G95649.1 |bf

L 17823 | ft
k,phi,fe 671.2 i

&, phil, e 3992 i

k, phi 0.0 |af
k,phi,fg 0,020 inch?
k., phi, wg 0117 inch®
Fd 7.8 ksi
Perd 15618.0 Iif
Lambda,d 2.52

Pn 30070.4 [la]
Fesistance factar .85

Unity check .01 -




Data

Lm 2' 0.000° ft

Lcr 1"7.823" | fit

h 14.000 Inch
Txf 0,006 inch*
Iyf 0138 inch*
Loyf | -0.015 inch*
Cwf | 0,000 Inch®
3 0,001 inch* |
% 0.870 inch
hof -1.459 inch
Af 0,273 inch<
yiOf 0,051 inch

Mumber of compressed flanges: 2
Critical flange contains Initial shape parts: 8 7, 9

Combined Compressive Axial Load and Bending
Acoording to article H1.2 and formulas (C5.2.1-3)

lambda  rho
| [inch] [inch?] [inch]
1 0.371 0.1 100 |0.430 (8480 |0.009 1000|0371 - - - -
0,1 = - -
3 1.992 o1 100 4000 [273.5 |06 1.000 | 1.992 0,596 B49.73 |- 0.371
0.1 - 0.996 0.000
3 13492 |01 1.00 | 4.000 |60 0,105 1.000 134892 |- . -
0.1 - - -
7 1.992 0.1 1.00 4000 [2735 (0016 1.000 |1.992 0.995 B49.73 |- 0.371
0.1 = 0.596 (3.000
9 0.371 0.1 100 |0430 8480 | 0009 1000 0,371 - - -
0.1 - - -
Table of values
PMinz 221477 | Ibift
My JI55.8 |bFft
Fri 300704 [ Ibf
Resistance facttor compression 0.85
Resistance facior bending x 0.90
Reststance factor bending v 0.90

Unity check = 001+0.92+0.00 = 0.93 - (£5.2.1-3)
The member satisfies the check !
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Unity check

Check of steel

Linear calculation, Extreme : Member
Selection : A2, R1
Combinations : LRFD-UIL {auto)

Casze Member (£33 mat dx un.check
[ftl [-1
LRFD-UIt (auto)/l  |R2 C53 - 5(55MAJ14005250-97 AZ13 grace 50 15" 12.000" .93
LRFD-UIt {autc)/1  [R1 53 - 5{S5MA)14005250-97 AD13 grade 50 15" 12.000" 0.93
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2.3.1.1.1 ROOF RAFTER COLUMN DESIGN

Column spacing - 120 in, Roof rafter spacing - 24 in.

General scheme

|
219 5;5L

Members number

T

Cross-sections properties C2

Type

Formoode

Shape type

e material

Fabrication

Cotour

A [inch?]

&, [inch?], A: [Inch?2]

A [inchfinch], Ao
[irchfinch)

cyucs [inch], czucs [imch]
a [deg]

Iy [imch ], Iz [inch4]

iy [inch], & [inch]

Wy [inch3], Was [inch¥]
Wiy [ll‘ll:h:}, Wiz [inch?]
My [Kipinch], May.
[kipinch]

Muie+ [Kipinch], Moe-
[kipirch]

dy [inch], d: [inch]

i [inch*], Tn [inch®]

By [inch], B: [inch]
Picture

HSSEXEXL/4

2 - Rectangular hollow section
Thin-walled

AS00 grade C

rolied

5.590
2729
2.31e+01

3.000
0.00
30300
2,328
10.100
11.900
5.48e+02

5.48e+02
0,000

46,969
0.000

2.925
4. 47e+01

3.000

30.300
2.328
10,100
11,900
SA8e+02

5.48e+02
0,000

0157
0.000

Members cross-sections

C2




APPLIED LOADS

Load type | Description Rz, Ibf Rx, Ibf
DL Roof dead load -4940 750

Lr Roof Live load -3450 750

W (up) Roof wind load (up) 1830 730

W (down) | Roof wind load (down) | -200 1160
Point load with "-" - directed downwards.

MAXIMUM FORCES

Name dx Case M Wy V: My My M:
[ft] [Ibf] [Ibf] [Ibf] [Ibfft]  [Ibfit]  [Ibfft]
2' 9,500" | LRFD-UIt -2616.00| 0.00 -1405.00 0.00 0.00 0.00
[auto)f1
Cl1 0.0a0" LRFD-Uit -1493.82 | 0.00 -675.00 0.0 1884.37 0.00
{auto)/2
C1 0.000" LRFD-Uit -11611.76| 0.00( -2680.00 0.00| 7481.67 0.00
[auto)/3
|LRFD-UIt (auta)/l | 0.90*DL1 + 0.50*DL2 + W (up)
LRFD-UIt (auto)2 | 0.90*0DL1 + 0.90%DL2
LRFD-Ult (auto)/3 1.20%DL1 + 1.60%Lr + 1.20%*DL2 + Q.30*W (down}
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Displacement
Load case D + 0.75xLr + 0.45xW (down), inch:

)

The maximum deflection for a web header is 0.028”.

According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
L=2-9” *2 =66", 66”/360=0.183". 0.028"< 0.183”. Deflection is OK!

STEEL MEMBER C1 CHECK
AISC 360-16 LRFD Check

Member C1 HSS6XG6X1/4 ASO0 grade C LRFD-Ult (auto) 0.21
Material data

Yield stress Fy 46.00 | ksi
Tensile stress Fu | 61.50 | ksi
fabrication radled

The critical check is on position 0.00 ft

Classification for Axial Compression
according to article B4 and Table B4.1a

Compression N ratio Lambda,r { Non-slender )
Webs 20,00 35.16
Internal fanges 20,00 35.16

Section is dassified as non-slender section.
Classification for Flexure

according to article B4 and Table B4.1b

Bending Mx ratio Lambda,p ( Compact }] Lambda,r ( Non-compact )
Webs 20.00 a7y 143.14
Internal flanges 20.00 28.13 35.16

Section s classifled as compact secton.



Axis definiton :

- local x- axis in this code check is referring to the local y axis in Scia Enginger

- local y- awis in this code chack is referming to the local z axis in Scia Engineer
Nierna D it

Pu -11611.76 | Ibf

Vux | 0.00 Ibf
Vuy | -2680.00 bt
Mut | 0.00 Ibfft

Mux | 7481.67 Ikt

Muy | 0.00 IbffE

Bl.ﬂ:kﬁrlg parameters

sw'ay swa-,.r
mmdmm Z8.78 |28.78
Reduced slendemess 0.36 0.36
Length 2.79 2.79 ft
Effective length factor, K | 2.00 2.00
Effective length, Lo 558 [558 |R

Buckling check
according to articke E3 and formula (E3-1)

243209.92
Pu 11611.76 Il:rf
Fer 43.51 ksl
Resistance factor | 0,90
unity check 0.05

Torsional buckling check
according ko articke B4 and formula {E4-1)

256567.87 | Ibf
F‘u 11611.76 |bf
Fa B047.93 ki
Feaz 8647.93 ksi
Resistance factor | 0.90
unity check 0.05
Lb (209 |ft
Ch [1.67

Strong axis bending check
according fo article F2 and farmula (F2-1)

Tahle of values
45616.66
Mu Fa81.67 Ibﬂ‘t

Resistance factor | 0.90
unity check 0.18
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Shear stress check
according to article G5 and formula (G2-1)
in buckling field 1

[Table of values |
a 2.79 ft

h 0.38 fr

ow 0.25 inch
kv 5.34

W 62100.01 | lbf

WU -2680.00 [ I6f
Resistance factor | 0.90

unity check 0.05

Combined stresses check
according to article H1.1 and formula {H1-1b)

Pr 1161176 I
Mrx 7481.67 It
Mry 0,00 |béft
Pc Z1BERE.53  |Ibf
Mex 41054.9% |bft
Moy 41054.99 Ibfft
Res. factor compression | 0,90

Res. factor flesure 0.50

unity check = 0.03+0.18+0.00=0.21 {H1-1b)
Torsion s neglected since Tr < 0,20 Te.

The member satisfies the check !

Unity check

e
=

0.21
1ITm




2.3.1.2 20FT - CANOPY ROOF BEAM AND COLUMN DESIGN

General scheme

0 At

14116 in

Members number

B2

CZ

40

C3
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Members cross-sections

C54

E
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Cross-sections properties

Type

Shape type

Ttem material
Fabrication

Colour

A [irech ]

By [inch?], Az [inch?)

AL [inchfinch], Ap
[inch*finch]

€v.ucs [inch], ezues [inch]
a [deg]

1, [inch 1, 1. [inch®]

Iy [ineh], & [ineh]

Weiy [inch3], Waiz [inchd]
Weiy [inch?], Wyl finch]
MnLr-i- [kipinch], l""tpL}r--
[kipirch]

Mpiz+ [Kipinch], Mpiz.
[kipinch]

dy [Inch], d: [Inch]

1; [inch®], Iw [inch®)

By [inch], Pz [inch]
Picture

CS4 - 2x12005250-97 + 2x550T150-97

12005250-97+550T150-97
Thir-walled
AS13 grade 50
cold formed
=]
5.170
2.042
3.57e+01

6.431
0.0
122.439
4867
20.082
23.238
1.16e+03

a4de+d
0.004

55.297
0.0040

I

4 L.

2.598
7.89e+01

-1.528

26.461
2282
9,350

10.832

1.16e+03

a4de+02
0.004

186.273
0.000

ci

Type

Formende

Shape type

Item material

Fabrication

Colour

A [inch?]

Ay [Ineh?], s ineh?]

A [inch?finch], An
[imchfinch]

cyuce [Ineh], czues [inch]
o {deg]

Ty [inch*], Iz [inch?]

Iy [inch], i [inch}

Wiy [Inch?], Wez [inch?]
Way [inch?], W, [inch?]
Mpl.y.i- [klpﬂ'l':hl.- Mpl.y.n
[kipinch]

Mpz+ [Kipinch], Mpiz.-
[Kipinch]

dy [inch]; d: [inch]

1; [inch], L [inch®]

By [inch], B [inch]
Picture

Cross-sections properties
C1 - HSS5X5X1/4

HE55X5K 1 /4

2 - Rectangular holkow section
Thin-walled

AS00 grade C

roled

4,590
2443
1.91e+01

2,500
.00
16,900
1.619

. 760
8.070
3.F1e+02

3.Me+02
0,000

26.563
0.0400

2443
J.67e+l1

2.500

16.5900
1.919
&.760
B.070

3.71e+02

3. Me+02
0,000

0.066
0.000




APPLIED LOADS

LOAD ON ROOF BEAM L

Beam length, (ft) 20 Roof slope, a =22.6

Loading, width, (ft) 15.5

Load Distr. Load, psf Liner Load, plf

Roof Dead Load 17.85 276.68

Roof LL 20.00 310.00

Roof Wind (up) 24,10 373.55

Roof Wind (down) 8.00 124.00

MAXIMUM FORCES

Name [ '3 Case | 'o‘, Vz M Hf Mz
[ft] [Ibf] [Ibf] [Ibf] [Ibfft] [Ibfft]  [Ibfft]

B2 207 00007 LRFD-UIt 0.0 Q| -9669.5 0 0.0 0.0
{auto )1

B2 0.000" LRFD-LIt 0.0 0.0 9669.5 0.0 0.0 0.0
{auto)f1

B2 107 0.000™- [ LRFD-UIt 0.0 0.0 1.5 0.0 -2531.6 0.0
{auto)/2

B2 107 0,000 | LRFD-LIt 0.0 0 2.0 0| 48357.8 0.0
(auto )1

cz2 14" 6.000° LRFD-UIt 507.9 0.0 232.0 0.0 0.0 0.0
{auto)/2

c2 0.000" LRFD-LIt -5741.5 00 =304.5 0.0 0.0 0.0
{auto)/3

c2 14" &,000" LRFD-UIt -5489.5 .0 304.5 .0 0.0 0.0
{autn)/3

c2 73,0007 LRFD-LIt -5605.5 o0 0.0 .0 =1103.8 0.0
{auko)/3

c2 0.000" LRFD-LIt -9941.5 0.0 -152.3 .o 0.0 0.0
{auto)f1

C3 14" 6.000" LRFD-UIt 507.9 0.0 232.0 0.0 0.0 0.0
[auto)/2

c3 0.000" LRFD-LIt -5741.5 0.0 -304.5 0.0 0.0 0.0
{auto)/3

c3 14" 60007 LRFD-LIIt -5469.5 0.0 304.5 0.0 0.0 0.0
{auta)/3

c3 7 3.0000- LRFD-UIt -560%.5 0.0 0.0 .o -1103.8 0.0
{auto)/3

c3 0.000" LRFD-UIt -9941.5 0 -152.3 no 0.0 0.0
{auto)/1

LRFD-UlL (aute)/l | 1.20%DL1 + 1.60*Lr + L20*DL2 + 0.50"Wind {clown)

LRFO-UME {aute)/2 | D.90*DL1 + 0.90%DL2 + Wind (up)

LRFD-Ult (auto)/3 1.20*DL1 + 1.20*DL2 + Wind (down)




Displacement
Load case D + Lr, inch:

L |
I ---lllII IIIII-

—0.341

The maximum deflection for a web header is 0.341”.

According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
L=20’=240", 120”/360=0.667". 0.341"< 0.667”. Deflection is OK!

STEEL MEMBER B2 CHECK
AISI $100-16 LRFD Check

Member B2 12005250-97+550T150-97

A913 grade 50 LRFD-Ult (auto) 0.64

Yield stress Fy 50.00 ksi
Tensike stress Fu | 65.00 ks
fabrication cold formed

The critical check is on position 10.00 ft
Axis definition :

- local x- axis in this code check is referring to the local v axis in Scia Enginear
- local - axis in this code check is referring to the local z axis in Scia Engineer

Lli=n)

Pu -0.00 I

Vux | 0.00 Ibf
Wy | 2.03 Ibf
Mut | 0.00 Ibfft

Mux |48357.82 | Ibfft

Muy |-0.00 Ibfft
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Nominal Flexural Strength
According to artide F3.1 and formula  (F3.1-1).

49.6

F] 2.398 1.00 (4000 |[719.8 0,262 1000 |2.398 -
49.6 - -
3 9,194 38.0 1.00 |24.000 |[77.0 0.703 oa7e |- 2.247
-38.0 5.989 4,494
4 2.398 -49.6 |- - - - - - -
-449.6 - -
5 0.574 ) - - -
-49,2 - -
[ 0,095 500 |0.98 |4.033  |100788.0 [0.022 1000 |- 0,045
49.2 0.089 0,050
7 0,099 50.0 100 (4000 |9%es8 | 0.022 1000 |0.099 .
50.0 - -
] 0,095 500 |0.498 |4.033 |100788.0 [0.022 1000 |- 0045
49.2 0.5 0L.050
9 0,574 -44.4 - - - -
-49.2 - -
i [2.398 -49.6 |- - - - - - -
-49.6 - -
11 (9194 38.0 1.00 (24000 |[77.0 0.703 0978 |- 2.247
-38.0 8.989 4.4%4
12 [2.398 496 Loo (4000 |7198 0.262 1000|2398 -
49.6 -
13 [0.574 402 |0.490 |0485 |3824 0,359 1,000 |0.574 -
w44 - -
14 [ 0.09% -45,2 - - -
-50.0 - -
15 [0.099 ETTIE - - - - - -
-50.0 - -
16 |0.009 -49.2 - - -
=50.0 - -
17 [ 0.544 50.0 100 (4000 [3337% 0.122 1000 | 0.544 -
50,0 - -
22 (1352 492|077 |4.478  |2535.3 0.139 1000 |- 0607
38.0 1.352 0.745
26 [1.352 ETTIE - - - - - -
-45.2 - -
30 (0,099 -50.0 - - -
-50.0 - -
35 [1.352 492  |0.77 |4478 |25353 0.13% 1000 |- LEOT
38.0 1.352 0,745
39 (0544 -50.n |- - - - - - -
-50.0 - -
44 (1,352 -3g0 |- - - - - - -
-49.2 - -
48 [ 0.099 50.0 100 [4.000 |9%usc.A  |0.022 1000|0099 -
50.0 .
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Table of values

Sue 20,082 imch*
Mna 836745 | Ibfft
Resistance factor 0.90

Unity check 0.64 -

Table of values

Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2.1-1),{F2.1.1-1).

Lith 20000 | it
Sma, ey irnf ksi
Kt 1.00

Lt 2 0.000" | ft
Sigma, b 4765.0 ksi
Ch 1.01

Six 20.082 inch?
Fcre inf ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2.78 Fy.
The member satisfies the check |

Unity check

Check of steel

Linear calculation, Extreme : Member

Selection - All

Combinations : LRFD-UIL {auto)

Case

Member

€55 mat dx un.check
[ft] [-]
LRFD-UIE (auko)i1 B2 054 - 12005250-97+550T150-97 A913 grade 50 10' 0.000" 0.4
LRFD-UIE (auto)/1 [ C1 - HS5(Imp-A)5x5%1/4 AS00 grade C 0.000" 0.0%
LRFO-UIE (auka)fl [ C3 C1 - HSS(Imp=-A)555%1 /4 AS00 grade C 0.000" 0.0%
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2.3.1.310 FT - DOOR OPENING WEB HEADER DESIGN

General scheme

The top and bottom chord of the web header is reinforced with 5’x0.043” steel plates on both sides.

_I
\./ / iR
11"
e 7
Members number
B2
"'0/ 6"/ Gp @_a )
] 3 b 4 “E o = ‘o b -9 - <\ %) 2 uy
m m m m m < n <, m ) ™ L) m
B1
Members cross-sections
& & a2 & & & ; e
< A3 <t <
I 1 1 I I | eyl s
Q o o = o ’ o o
D - i 0 18 4 A 0
) S5 w ‘Sj‘, I W wl ) i Py, v
? e B & B 2 a 5/ a 5 2
s /50 r & @ e re b w 3 Tl
\': T ’L.\ P
SS0G)50—43




Cross-sections properties

Typa

Detalled

Formcode

Shape type

Item meterial

Fabrication

Cabaaur

A [inch?]

Ay [inch?], A [inch?]

Ay [inch?finch], Ap
[inch?finch]

Cvucs [inch], czucs [inch]
a [deq]

Iy [inch?], I; [inch*]

iy [inch], iz [inch]

Wiy [Inch], Wa [inch3]
Wiy [inch?], Waie [inch]
Maiy+ [kipinch], Moty
[kipinch]

Moo [Kipineh], Mpe-
[kipinch]

dy [inch], d: [inch]

I, [inch*], T [inch®]

By [inch], B [inch]
Picture

Coéd formed C section

5.500; 1.500: 0.043; 0.065: 0,500
114 - Cold formed C section

Thin-walled
AS13 grade 50
cold farmed
|
)
=
=
7=
7 5]
=
=
ey

B 1.500 |

0.395
0.130
1.84e+01

0.393
0.04
1.722
2.089
0.626
0.7a7
3.73e+01

7.39e+00
-1.010

0.000
0.000

¢ 0.500

0.243
1.84e+01

2.750

0.115
0.539
0.104
0.148
3.73e+01

7.39%+00
0.004

0721
5.8686
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Explanations of symbols

Formcode |s - Thickness iz Radius of gyration about the
r - Inner radius principal z-axis
b - Flange width Wely Elastic section modulus about the
h - Height principal y-axis
c - Lip Welz Elastic section modulus about the
A Area principal z-axis
Ay Shear Area in principal y-direction Woly Plastic section modulus about the
Az Shear Area in principal z-direction principal y-axis
AL Circumference per unit length Wiz Plastic section modulus about the
Ap Drying surface per unit length principal z-axis
Cv.ucs Centroid coordinate in Y-direction of Mpl.y.+ Plastic moment about the principal
Input axis system y-axis for a positive My moment
Cz.ucs Centroid coordinate in Z-direction of Mply.- Plastic moment about the principal
Input axis system y-axis for a negative My moment
Iv.ics Second moment of area about the Mpi.z.+ Plastic moment about the principal
YLCS axis Z-axis for a positive Mz moment
Iz.1cs Second moment of area about the Mpi.z.- Plastic moment about the principal
ZLCS axis z-axis for a negative Mz moment
Ivz.ics Product moment of area in the LCS dy Shear center coordinate in principal
system y-direction measured from the
a Rotation angle of the principal axis centroid
system dz Shear center coordinate in principal
Iy Second moment of area about the z-direction measured from the
principal y-axis centroid
I; Second moment of area about the It Torsional constant
principal z-axis L Warping constant
iy Radius of gyration about the By Mono-symmetry constant about the
principal y-axis principal y-axis
Bz Mono-symmetry constant about the

principal z-axis
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APPLIED LOADS

LOAD ON THE TOP CHORD OF WEB HEADER

Truss length, (ft) 11

Loading width, (ft) 14.55

Load Distr. Load, psf| Liner Load, plf| Reactions, Ib

Roof Dead Load 17.85 259.72 1428.45

Roof LL 20 291.00 1600.50

Roof Wind (up) 23.12 336.40 1850.18

Roof Wind (down) 8 116.40 640.20

Y Y \ i i Y Y i
MAXIMUM FORCES
Mame dx Case N Wy ¥z My My M:
[ft] [IbF] [Ibf] [1bF] [Ibfft] [Ibfft]  [Ibfft]

Bl 117 00007 LRFD-LIIt -130.4 0.0 -340.9 0.0 38 0.0
{auto)'1

Bl 5' 10,8537 | LRFD-UIt =644.1 0.0 0.4 0o =2.7 0.0
[autoli2

B1 £ 10,853 | LRFD-UIt 5798.5 0.0 -3.0 0.0 24.7 0.0
{auto)/1

Bl 0.000" LRFD-UIt -130.5 0.0 340.9 o0 3.8 0.0
{autn)/1

B2 4 10,2357 | LRFD=LIt -5955.0 0.0 -6.9 0.0 261 0.0
(auto)/1

B2 4' 10,2357 | LRFD-UIt 662.0 0.0 0.7 0.0 -2.0 0.0
{auto)/2

B2 9" 7.500"- LRFD-UIt -3245.9 0.0 -180.2 (HEL] -10.4 0.0
{auto)il

B2 1" 4,500"+ LEFD-LIIt -3242.3 0.0 166.0 X1 -11.5 0.0
{auto)f1

B2 1" 4.500"- LRFD-LIIt -207.5 0.0 -110.7 0.0 -12.3 0.0
(auto)/1

B2 7o 176" LRFD-UIt -5428.6 0.0 28 0.0 26.8 0.0
{autalf 1




Name dx Case N Wy Vz My My M:

[ft] [Ibf] [Ibf] [Ibf]  [Ibfft]  [Ibfft]  [Ibfft]

B3 1' 0.000"- LRFD-UIKE 464.3 0.0 51.5 0.0 17.1 0.0
{auto)/2

B3 5.000"+ LRFD-LI -4164.4 0.0 -462.2 0.0 116.3 0.0
(auko)i1

B3 1' 1.000"- LRFD-UIKE -3112.5 0.0 499.2 00 -110.3 0.0
{auto)/1

B3 1' 0.000"+ | LRFD=LIR -3562.3 0.0 4656 00| =-1585.7 0.0
[auto)i1

B3 5.000"- LRFD-UI -4089.6 0.0 -57.5 0.0 125.7 0.0
(auta’f1

B4 S.000"- LRFD-LIE 117.6 0.0 0.0 0.0 0.0 0.0
[auto)/2

B 1' 0.000"+ [ LRFD-U -166.4 0.0 -0.1 0.0 0.0 i)
(auto)1

B4 5.000"- LRFD-LIE -1030.1 0.0 0.0 0.0 0.0 0.0
[auto)il

B4 1" 0.000"- LRFD-Ul -G75.6 0.0 0.1 0.0 0.0 0.0
[aukali1

B4 0.000" LRFD-LIE -1030.8 0.0 0.0 0.0 0.0 0.0
[auto)il

BS 5.000"+ LRFD-UIE -4164.5 0.0 462.1 0.0 -116.2 i)
(auto) 1

B 1" 0.000"- LRFD-UIKE 464.3 0.0 -51.5 0.0 -17.1 0.0
[autol/2

BS 1' 1.000" LRFD-UIt -3112.94 0o -499.4 0.0 110.3 0.0
(auto)1

BS 5.000"- LRFD-UKE -4089.5 0.0 580 00| -125.6 0.0
{auto)f1

BS 1'0,000"+ | LRFD-UR -3562.3 0.0 -465 8 0,0 155.7 0.0
(auto)f1

B& 65.968"- LRFD-UIKE B32.8 0.0 13.2 0.0 7.8 0.0
[autal)l

B 1' 11,6917 LRFD-LIK 925 0.0 -75.2 0.0 0.0 0.0
[auto)fl

B& 6.068"+ LRFD-UK 661.7 0.0 44.4 0.0 57 0.0
(autalf1

B& 1'4.723"+ | LRFD-Ult -10.5 0.0 8.8 0.0 -4.9 0.0
[auto}/2

B& 1' 4.723"+ | LRFD-Uk 018 0.0 -74.6 0.0 435 0.0
[auto)f1

BG 0.0a0” LRFD-LIK -93.0 0.0 -1.2 0.0 0.0 0.0
[auko)/2

B7 1' 11,6917 [ LRFD-UK -93.1 0.0 1.2 0 0.0 0.0
{autol/2

BY 1'4.723"+ | LRFD-Ult 833.4 0.0 -13.1 0.0 7.8 0.0
[auto}il

B7 1' 4.723"- LRFD-UI B60.2 0.0 -44.6 0.0 56 0.0
(auta)f1

B7 0.000" LRFD-LIE 91.4 0.0 754 0 0.0 0.0
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Name dx Case N Wy Vz My My M:

[ft] [Ibf] [Ibf] [Ibf]  [Ibfft]  [Ibfft]  [Ibfft]
{aute)/1

By £,968"- LRFD-UIE -10.4 0.0 -8.8 0.0 -5.0 0.0
{auto}/2

B7 6.0968"- LRFD-UIE 80.7 0.0 74.8 0.0 43.6 0.0
{auto)/1

BB 1° 0.000"- LRFD-UIE 175.3 0.0 18.4 0.0 5.1 0.0
{auto)/2

BH 50007+ LRFD-LIE -1526.3 0.0 -164.4 0.0 50.8 0.0
(auto)f1

BB 1° 0.000- LRFD-UIE -1525.3 0.0 -164.4 0.0 -45.1 0.0
{auto)/1

BA 0.000" LRFD-LIE -1305.49 0.0 120.8 0.0 0.0 0.0
{auto}/1

B9 1" 4.479"- LRFD-UIE -247.2 0.0 12.1 0.0 2.5 0.0
{auto)f2

By 6. B66"+ LRFD-LIE 2228.4 0.0 -109.9 0.0 63,7 0.0
{auto)/1

B9 0.000" LRFD-UIE 1113.0 0.0 117.2 0.0 0.0 0.0
{auto)/1

B9 1" 4.479"- LRFD=UIE 2227.5 0.0 =-110.8 0.0 -24.7 0.0
{auto}/1

B9 £.B66"- LRFD-UIE 1112.4 0.0 1166 0.0 66.9 0.0
{auto)/1

B10 17 0.000"- LRFD-UIE 299.2 0.0 34.2 0.0 9.6 0.0
{auto}/2

B10 50007+ LRFD-UIE -2640.3 0.0 -306.4 0.0 92.8 0.0
{auto)/1

BL0 17 0.000"- LRFD-UIE -2639.3 0.0 3064 0.0 -85.9 0.0
{auio}/l

BLO (.000" LRFD-UIE -1808.9 0.0 219.1 0.0 0.0 0.0
{auto)/1

Bil 1" 4,971"- LRFD-LIE -426.6 0.0 17.9 0.0 5.8 0.0
{auto}/2

BL1 7071+ LRFD-UIE 3845.3 0.0 -161.9 0.0 2.1 0.0
{auto)/1

Bil 1" 4.971"- LRFD-UIE 3B44.3 0.0] -1e2.B 0.0 -51.B 0.0
{auto)/1

BLl 0.000" LRFD-UIE 2180.2 0.0 146.5 0.0 0.0 0.0
{aute)/1

Bil 1"4.971"+ | LRFD-UIE 2566.6 0.0 91.3 0.0 -53.6 0.0
{auto)/1

B11l 7.071"- LRFD-LIE 2179.5 0.0 14549 0.0 B86.1 0.0
{auto)/1

B12 1" 0.000"- LRFD-UIE 431.1 0.0 516 0.0 14.7 0.0
{auto)/2

B12 50007+ LRFD-LIE -3822.3 0.0 -463.0 00| 1384 0.0
{auto}/1

B12 1 0.0007- LRFD-UIE -3821.4 0.0 -463.0 0.0] -131.6 0.0
{auto)/1

B12 0.000" LRFD-LIE -2468,0 0.0 326.4 0.0 0.0 0.0
{auto}/1




53

Name dx Case N Wy Vz My My M:

[ft] [Ibf] [Ibf] [Ibf]  [Ibfft]  [Ibfft]  [Ibfft]

B13 1" 4,723 LRFD-UIE -554.8 0.0 26.2 0.0 10,0 0.0
{auto}/2

B13 6. 968"+ LRFD-LIE 4996.8 0.0| -2359 0.0 102.5 0.0
{autol/1

B13 1" 4.723"- LRFD-LIE 4995.9 00| -236.8 0.0 -85.7 0.0
{auto)f1

B13 0.000* LRFD-UIt 29529 0.0 184.7 0.0 0.0 0.0
{auto}/l

B13 1" 4.723"+ | LRFD-UIt 3213.3 0.0 159.5 0.0 -92.4 0.0
{auto}/1

B3 £, 968" LRFD-UIE 2952.2 0.0 1541 0.0 107.1 0.0
{auto}/1

B14 1° 0.000"- LRFD-UIE 178.0 0.0 -18.5 0.0 -5.1 0.0
{auto)f2

Bi4 5,000+ LRFD-LIIE -1549.7 0.0 1652 0.0 -51.3 0.0
{auto}/1

B14 1° 0.000"- LRFD-UIE -1548.8 0.0 165.2 0.0 45.1 0.0
{auto}1

Bi4 0.000" LRFD-UIE -1319.6 0.0 =-121.7 0.0 0.0 0.0
{auto}/1

B1S 6,968+ LRFD-LIE -253.2 0.0 -12.0 0.0 2.8 0.0
{auto}/2

B15 174,723 LRFD-LIE 2282.2 0.0 108.8 0.0 64,2 0.0
{auto}1

B15 1" 11.691"  |LRFD-Ult 1131.6 0.0) -116.5 0.0 0.0 0.0
{auto)/1

BiS 6,968+ LRFD-UIE 2281.3 0.0 109.7 0.0 -24.6 0.0
{autol/1l

B1S 1" 4.723"+ | LRFD-Ult 1130.9 0.0 -115.8 0.0 67.4 0.0
{auto)/l

BiG 17 0.000"- LRFD-UIE 300.9 0.0 -34.5 0.0 9.8 0.0
{auto)/2

BlH 5.000%+ LRFD-LIE =2655.0 0.0 3122 0.0 -93.9 0.0
{auto)/1

Bi6 1° 0.000"- LRFD-UIE -2654.1 0.0 312.2 0.0 B8B.2 0.0
{auto)/l

Bl 0.000" LRFD-LIE =1909.4 0.0 -222.0 0.0 0.0 0.0
{auto}/1

Bi7 69687+ LRFD-LIIE -423.4 0.0 -18.4 0.0 6.0 0.0
{auto)/2

B17 1" 4.723"- LRFD-LE 3816.2 0.0 1668 0.0 B2.7 0.0
{auto)/1

B17 1" 11.6491" | LRFD-UIL 2181.4 0.0 -149.6 0.0 0.0 0.0
{auto)/L

B17 6968+ LRFD-=LIIE 3815.2 0.0 167.7 0.0 -53.2 0.0
{autol/1

B17 £.9687- LRFD-UIE 2542.3 0.0 -95.2 0.0 -55.1 0.0
{auto)/L

Bi7 1"4.723% | LRFD-UIt 2180.7 0.0 -148.9 0.0 86.7 0.0
{auto}/1




Name dx Case N Wy Vz My My M:

[ft] [Ibf] [Ibf] [Ibf]  [Ibfft]  [Ibfft]  [Ibfft]

Bi8 17 0.000"- LRFD-UIE 429.8 0.0 511 0.0 -14.5 0.0
{auto)/2

Bl 5.000%+ LRFO-LIE -3811.4 0.0 45591 ool -137.7 0.0
{autol/1

B18 17 0.000"- LRFD-UIE -3810.5 0.0 459.1 0.0 130.1 0.0
{auto}/1

BL1E o.000° LRFD-LIIE =2461.4 0.0 -324.5 0.0 0o 0.0
{auto}/1

B19 69687+ LRFD-UIE -553.5 0.0 -26.2 0.0 10.0 0.0
{auto)/2

B19 1" 4.723" LRFD-UIE 4985.4 0.0 2360 0.0 102.5 0.0
{auto}/1

B19 1" 11.691" | LRFD-UIt 2949 8 0.0| -184.B 0.0 0.0 0.0
{auto)/L

Bi9 6968+ LRFD-UIE 4984.5 0.0 236.9 0.0 -89.7 0.0
{auto}/1

B19 £.9687- LRFD-LIE 3206.3 0.0 -159.5 0.0 -92.4 0.0
{auto)/1

B19 1"4.723"+ | LRFD-Ult 29449.1 0.0 -184.2 0.0 107.1 0.0
{auto)/l

Name Combination key
LRFD-UIE [auto)f1 L2001 + 1.60%Lr + 1.20*DL2 + 0.50*W {down)
LRFD-UIE (auto)fd | 0.90=0L1 + 0.90=DL2 + W (up)

Displacement
Load case Lr, inch:

The maximum deflection for a web header is 0.049”.
According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
L=11’=132", 132”/360=0.366". 0.049"< 0.366”. Deflection is OK!
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STEEL MEMBER B2 CHECK

AISI 5100-16 LRFD Check

Member B2 Cold formed C section A913 grade 50 LRFD-UIt (auto) 0.91
{5.500; 1.500; 0.043;
0.065; 0.500)

Material data

Yield stross Fy 50,00

Tensile stress Fu | 65.00 ksi
fabrication cold formed

The critical check is on position 4.85 ft
Axis definition -

- local x- axis in this code check is referring to the local v axis in Sda Engineer
- local y- axis in this code check is referning to the local z axis in Scia Engineer

nterna 0

Pu -5855.00 | Ibf

(Wux_|6.87 Ibf
Vuy | 0.00 IF
Mut | -0.00 Ibfft
Mux |00 Ikt

Muy  |-85.41 Ibfft

Mote: Mux andfor Muy include additional moments as defined in art. H1.2

«2iFlexural Strength about Y-axis::...
Moeminal Flexural Strength
According to article  F3.1 and formula  (F3.1-1).

[inch] [inch]

[inch]

1 0.393 500 |- - - - - -
-50.0 - - -

3 1.285 25.7 1.76 |51.660 15166 |0.130 100 |- 0.270 - -
-45.3 1.285 0543 -

5 5.285 30.4 1.00 | 4.000 6.9 2.004 0427 [2.2%9 - - - -
30.4 - - -

7 1.285 25.7 1.76 |51.660 |1516.6 |0.130 ioog (- 0.270 - - -
-45.3 1.285 0.643 -

- 0.392 -80.0 |- - - - - - - - - -
=50.0 - - -

Sye 0.085 [ inch?

Mo 396.5 | Ibfft

Resistance factor | 0.90

Unity chieck .24 -




Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2.1-1){F2.1.2-1}.

Table of values

Sigma,ex 4589.8 ksi
Kt 1.00

Lt 1" 4.500" | ft
Sigma,t 339.8 ksi
(= 1.00

CTF 1.00

Sty 0,292 inch?
j 3.034 inch
Fcra 38067.0 kei

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2.78 Fy.

«tAxial Compression Strength::...
Mominal Axial Strength
According to article EZ and formula (E2-1)

fl ] lambda rho [
f2 b2
[ksil [-1 [-1 [inch]l [-]
. . K ) . 0,236 -
50.0 - - -
3 1.285 80.0 100 |2880 |837 0.773 0925 |1.189 0.358 3083 | 0.000 0.236
0.0 - 0.831 0,000
5 5.285 50.0 1.00 |4.000 |69 2.684 0.342 |1.808 - - - -
50.0 - - -
7 1.285 50.0 100 |2.8%0 (837 0,773 0,925 |1.189 0.358 30.83 | 0.000 0.236
50.0 - 0,831 0,000
9 0.392 50.0 1.00 |0.430 [1353 [0.608 1.000 |0.236 - - - -
50.0 - = -




Fn S0.0 ksi
Ap 0.224 inch?
Pric L1177.0 Iuf
Resistance factor | 0.85

Unity check 0.63 -

Buckling check

According to article E2 and formula (E2-1)
Flexural Buckling Strength

According to article E2.1 and formula (E2.1-1)

Buckling parameters A Yy

Sway bype Sway Sway
Unbraced Length L 1 3/8 138 |ft
Effective Length factor K 1.00 1.00
Effective_Length 1 3/8 138 |f
Slenderness 7.90 30.61
Flexural Buckling stress Fore | 4589.8 [305.7 | ksi

Torsional (-Flexural) Buckling Strength
According to article E2.2, E2.3, E2.4

Sigma,ex 4589.8 ksi
Sigma,ey 305.7 ks
Kk 1.00

Lt 13/8 ft
Slgma,t 339.8 ksl
Sigma, TF 305.7 kesi
Torsional (<Flexural) buckling stress Foe | 305.7 ksi

0.393 46,7

46,7 - - -

3 1.285 46,7 1.00 2975 |&7.3 0.731 0.956 [1.229 0.433 31,90 (0000 0,276
46.7 - 0.795 0,000

5 5.285 46,7 100 |4.000 |60 2,503 0.353 [1.B&S - - - -
46,7 . . .

7 1,285 46,7 1.00 |2.97% |&7.3 0.731 0.956 (1,229 0.433 31,90 | 0.000 0,276
46.7 - (.796 0.000

] 0.392 46.7 1.00 (0430 1353 |0.587 LO00 | 0276 = = = =
46.7 -

Fe I05.7 ksi

lambda, ¢ 0.40

Fn 46.7 kel

Ag 0.233 inch *

Pn 10871.5 Ibf

Resistance factor 0.85

Unity check 0.64 -
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Distortional Buckling Strength
According o article B4 and formiula (E4.1-2).

Py 197319 Ibf
L 1'4.025" | f
k. phi,fe ar.g Ib¥
k. phi,we 768 Ib¥
k. phi 0.0 Ibf
k. phi,fo 0.004 inch?
k. phiwg 0.005 inch?
Fd 21.5 ksl
Perd B472.8 Ik
Lambda,d 1.53

Pr 10093.1 Ibf
Resistance factor 0.85

Unity check 0.69 -
Lm 1' 4.500" | ft

Lcr 1' 4.025" | ft

il 5.500 inch

Ixf 0.1 inch?

Iy 0.015 inch4

Ioyf | 0.003 inch?

Cwf | 0.000 inch &

I 0.000 inch?

wif 0.509 inch

hixf -0.938 Inch

Af 0.078 inch?

yif -(0,058 inch

Mumber of compressad flanges: 2

Critical flange contains Initial shape parts: 2, 3, 1

Combined Compressive Axial Load and Bending

According to artide H1.2 and formulas (H1.2-1)

Ia
Is

ds

[ [inch] [inch*] [inch]

1 [0393 [151 |1.00 |0430 [1353 |0.334 1.000 0393 |- - - -
15.1 - - -

3 |1.285 |151 |1.00 |3.304 |97.0 |0.394 1.000 |1.285 |0.643 |56.12 |0.000 0.393
15.1 - 0.643 0.000

5 |5.285 |151 |1.00 |4.000 |69 1.474 0577 (3060 |- . . -
15.1 - - -

7  |1.285 151 |1.00 |3.304 |97.0 |0.394 1.000 |1.285 |0.643 |56.12 |0.000 0.392
15.1 - 0.643 0.000

9 0392 151 |1.00 |0.430 [1353 |0.334 1L.000 0392 |- . . .
15.1 - - -
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Table of values

Centerine shift ex 0120 imch
Centerline shift ey (0.000 imch
Additional mament Mx 0.0 B3
Additional moment My -59.3 Ibafft
My 396.5 It
PEy 120621.2 &3
Alfa v (.95
Cmy .85
P 10093.1 IBf
Pric 11177.0 IF
Resistance factor compressian 0,85
Resistance factor bending v 0,90

Unity check = 0.69+0.00+0.21 = 0.91 - (H1.2-1}
Unity check = 0.63+0.00+0.24 = 0.87 -

Tha member satisfies the check |

Unity check

—

N

<

#

7

N

£

Combinations ; LRFD-LIE (auto)

Case Member css mat dx un.check
[ft] [-1
LRFD-Ult {auto)f1 Bl 5505150-43 - Cold formed C section AD13 grade 50 5' 10,8537 0.33
LRFD-UIt {auto)f1 B2 5505150-43 - Cold formed C section A913 grade 50 4' 10,2357 0.9L
LRFD-LK {auto)l B3 5505150-43 - Cold formed C section AD13 grade 50 5.000" 0.87
LRFD-UIt (auto)1 B4 5505150-43 - Cold formed C saction 2913 grade 50 0.000" 0,11
LRFD-UK {auto)f1 BS 5505150-43 - Cold formed € section A913 grade 50 5,000 0.87
LRFD-Ult {auto)/l Bb 5505150-43 - Cold formed C secton A913 grade 50 1'4.723" 0.15
LRFD-Ult {auto)/1 BY 5505150-43 - Cold formed C section A913 grade 50 f.968" 0.15
LRFD-Ul (zuto)f1 BB S505150-43 - Cold formed C section A913 grade 50 3,000 0.31
LRFD-Ult {auto)/1 BO 5505150-43 - Cold formed C section A913 grade 50 6.Bog"™ 0.24
LRFD-UIt {auto)f1 B10 5505150-43 - Cold formed C saction A913 grade 50 1" 0,000 0.55
LRFD-Ult (auto)}1 Bll 5505150-43 - Cold formed C saction A913 grade 50 1"4.971"° 0,34
LRFD-Ult {auto}/1 B12 5505150-43 - Cold formed C section A913 grade 50 1" 0,000 0.84
LRFD-UIt {auto)f1 B13 5505150-43 - Cold formed C section A913 grade 50 1"4.723" 0.50
LRFD-Ult (auto)l  [B14 5505150-43 - Cold formed C section A913 grade 50 5.000° 0,31
LRFD-Ult {auto)/1 B15 S505150-43 - Cold formed C section AD13 grade 50 1'4.723" 0.24
LRFD-Ult {auto)f1 Blo 5505150-43 - Cold formed C section A913 grade 50 5.0007 0.57
LRFD-Ult {auto)f1 B17 5505150-43 - Cold formed C section A913 grade 50 6,968 0.34
LRFD-Ul {auto}fl  [B18 5505150-43 - Cold formed C section AD1T grade 50 5.000" .86
LRFD-Ult {auto)f1 B19 5505150-43 - Cold formed C section A913 grade 50 6,968 0.50
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2.3.1.418 FT - GARAGE DOOR OPENING WEB HEADER DESIGN

General scheme

The top and bottom chord of the web header is reinforced with 5’x0.043” steel plates on both sides.

.
N
R
= b, e
/ \ / \ / \ / \ / \ © &
- -
18!_9“
Members number
B1
S &y Cal AN Gk - &3 (N AN % a3
R?
Members cross-sections
) in ] L]
- ~
55505150} 43 ﬁﬁé\ o
\ o o NN
N 2 A5 8 "ﬁég\\ 8
SFRNSISN=43
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Cross-sections properties 550S150-43

Type

Detailed

Formcode

Shape type

Ttem material
Fabrication

Colour

A [inch?]

Ay [inch?], A; [inch?]

A [inchfinch], Ap
[inch#finch]

evaxs [inch], Crucs finch]
a [deg]

Iy [inch*], L [inch?]

iy [inch], I [inch]

Wy [irch#], Waz [Inch3]
Weiy [inch?], Wiz [inch)]
Moy [Kipinch], Moy
[Kipinch]

Motz [kipinch], Meez.
[Kipinch]

dy [inch], d: [irch]

It [inch ¥}, Iw [inch®]

By [inch], B [inch]
Pickure

Cold formed C section

5.500; 1.500; 0.043; 0.065; 0.500
114 - Cold farmed C section
Thin-walled

A913 grade 50

cold formed

0.395
0.130
1.84e+01

0,393
0.00
1.722
2.089
0.626
0.747
3.73e+01

7.39e+00
-1.010%

0.000
0,000

00

55
&

H

¢ 0.500

| B 1.500 |

0.243
1.B4e+01

2.750

0.115
0,539
0.104
0.148
3.73e+01

7.3%e+00
0.000

0.7
5.586
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Cross-sections properties 5x5505150-43

5 x 5505150-43

Type

shape type

Item makterial

Fabrication

Colour

A [inch?]

Ay [inch?], A; [inch?]

Ay [inchfinch]; Ap
[imch#finch]

Cvucs [inch], czucs [inch]
o [deg]

Iy [inch ], I: [inch "]

Iy [inch], i: [inch]

Wy [inch3], Wee [inch]
Waly [inch?], Wiz [inch]
Mpl.y.t [kl-pa'ld"l; Mpl.!.l.-
[kipinch]

Mpt.e + [Kipinch], Maie-
[kipinch]

dy [inch], d; [inch]

It [inch 4], T [inch®]

By [Inch], B [inch]
Picture

Lx5505150-43
Thin-walled
4913 grade 50
cold formed
|
1.973
1.122
5.970+01

1.016
0.00
11.539
2.418
3.156
4.262
2.13e4+02

1.27e+02
1.604

0115
0.248

l"_"'_l'_]

—

0.708
6.08e+0L

4.163

5.518
1.672
2.006
2.550
2.13e+02

1.27e+02
0.0%9

41.521
-3.21%9

Cross-sections properties b2b x 550S150-43

Type

Shape type

Ttem material
Fabrication

Colour

A [inch®]

Ay [inch?], A [inch?]
AL [inchfinch], Ap
[inch?{inch]

a [deg]

Iy [inch?], L [inch*]

by [Inch], ix [ineh]
WHL'p [il‘u:h’], wd_:. []nd-ﬁ]
Wiy [inch ], Wz [inch?]
M+ [kipinch], May,.-
[kipinch]

Muz - [Kipinch], Mpe-
[kipinch]

dy [inch], d: [inch]

It [ *], T [Inch®]
By [inch], B [inch]
Picture

2x5505150-43
Thin-walled
AS13 grade 50
cold formed
B
0.789
0.265
2.63e+01

1.016
0.00
3.444
2089
1.252
1.493
7.47a+01

1.552+01
0.000

0.001
0.000

b2b x 5505150-43

0.486
2.63e+01

4.800

0.351
0.&67
0.234
0.310
747e+01

1.5%e+01
0.000

P
0.000
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Explanations of symbols

Formcode |s - Thickness iz Radius of gyration about the
r - Inner radius principal z-axis
b - Flange width Wely Elastic section modulus about the
h - Height principal y-axis
c - Lip Welz Elastic section modulus about the
A Area principal z-axis
Ay Shear Area in principal y-direction Woly Plastic section modulus about the
Az Shear Area in principal z-direction principal y-axis
AL Circumference per unit length Wiz Plastic section modulus about the
Ap Drying surface per unit length principal z-axis
Cv.ucs Centroid coordinate in Y-direction of Mpl.y.+ Plastic moment about the principal
Input axis system y-axis for a positive My moment
Cz.ucs Centroid coordinate in Z-direction of Mply.- Plastic moment about the principal
Input axis system y-axis for a negative My moment
Iv.ics Second moment of area about the Mpi.z.+ Plastic moment about the principal
YLCS axis Z-axis for a positive Mz moment
Iz.1cs Second moment of area about the Mpi.z.- Plastic moment about the principal
ZLCS axis z-axis for a negative Mz moment
Ivz.ics Product moment of area in the LCS dy Shear center coordinate in principal
system y-direction measured from the
a Rotation angle of the principal axis centroid
system dz Shear center coordinate in principal
Iy Second moment of area about the z-direction measured from the
principal y-axis centroid
I; Second moment of area about the It Torsional constant
principal z-axis L Warping constant
iy Radius of gyration about the By Mono-symmetry constant about the
principal y-axis principal y-axis
Bz Mono-symmetry constant about the

principal z-axis




APPLIED LOADS

LOAD ON THE TOP CHORD OF WEB HEADER

Truss length, (ft)

18.75

Loading width, (ft)

13.66

Load

Distr. Load, psf

Liner Load, plf

Reactions, Ib

Roof Dead Load 22 85 312.13 292623

Roof LL 20 273.20 2561.25

Roof Wind (up) 2312 315.82 2960.81

Roof Wind (down) 8 109.28 1024.50

Y Y Y Y Y \i y Y
|
MAXIMUM FORCES
Name dx Case \"-.- vl Hx "" "I
[ft] [1bf] [Ibfl  [IbFt] [Ibfit]  [IbFRt]

Bl 9" 4.500"- LRFD-UIt -20663.3 0.0 -0 0.0 2137.4
{aLito) 1

Bl 94,5007 LEFD-LIIE 1665.6 0.0 2.6 0.0 -171.7 0.0
{auto}l’2

Bl 16" 10.500"- | LRFD-UIt 0374.1 0.0 -3154.2 0.0 -338.1
{auto)1

Bl 1" 10500+ | LRFD-UIE -9374.1 0.0 3154.2 0.0 =338.1
{auto}1

B2 9" 4 500" LRFD-UIt -881.0 -13.4 0.0 0.0 0.0
{auto}/2

B2 9" 4.500"- LRFD-UIE 10887.3 161.4 0.0 0.0 0.0 38.2
{auto)'l

B2 15" 0.000% LRFO-Lit 7753.0| -245.0 0.0 0.0 0.0
{auto)/l

B2 3 9.000%+ LRFD-UIE F753.0 245.0 0.0 0.0 0.0 -2.3
{auto}f1

B2 3 3.375"- LRFD-UIt 7547 17.9 0.0 0.0 0.0 -16.9
{auto}l

B2 2.813"- LRFD-UIE 4024.5 57.0 0.0 0.0 0.0 46.3
{auto}/1

64
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Name dx Case N "ﬂl "'l M: My Hl
[ft] [IbF] [IbF] [Ibf] [Ibfft] [Ibffe]  [IbAft]
B3 0.000 LRFD-LIE 247.0 278 0.0 0.0 0.0 0.0
{auto)/2
B3 1" 1.500"+ LRFD-UIE -1243.8 -411.7 0.0 0.0 0.0 1036
{auto)/1
B3 000~ LRFD-UIE -3071.0 -346.7 o0 0.0 0.0 0.0
{auto)/1
B3 5,000+ LRFD-=LIE =2019.7 3829 0.0 0.0 00| =149.6
{auto)l
B3 1" 1.500- LRFD-UIE -2018.6 382.9 0.0 0.0 0.0 121.6
{auto)/L
B4 000~ LRFD-UIE 247.0 27.6 0.0 0.0 0.0 0.0
{auto)/2
B4 1" 1.500"+ LRFD-UIt -1243.8( -411.7 0.0 0.0 0.0 103.6
{auto)f1
B4 0,000 LRFD-LIE -3071.0 -3M6.7 0.0 0.0 0.0 0.0
{auto)/1
B4 50007+ LRFD-UIt -2019.7 m2.9 0.0 0.0 00| -149.6
{aLita) 1
B4 1° 1.500" LRFD-LIIE -2018.6 382.9 0.0 0.0 0.0 121.6
{autol/l
BS 5.000%- LRFD-LIe 83.1 0.0 0.0 0.0 0.0 0.0
{auto)/2
BS 0,000~ LRFD-UIE -998.1 0.0 0.0 0.0 0.0 0.0
{auta)/1
B& 50007 LRFD-LE 211.0 -8.1 0.0 0.0 0.0 -3.4
{auto}/2
Bo 5000+ LRFD-UIE -2226.7| -155.2 0.0 0.0 0.0 60.6
{auto)/L
000~ LRFD-Llt -2579.5 100.6 0.0 0.0 0.0 0.0
{auto}/1
Bo 1" 1.500"- LRFD-UIE -2225.6 -155.2 0.0 0.0 0.0 -49.4
{auto)/1
B7 5.000"- LRFD-LE 70.0 9.9 0.0 0.0 0.0 -4.1
[auto}/2
B7 50007+ LRFD-UIE -186.3| -199.5 0.0 0.0 0.0 64.3
{auto)/L
B7 17 1.500"+ LRFD-LIE -183.5 133.7 0.0 0.0 0.0 -55.7
{auto)/1
B7 (000" LRFD-UIt -836.1 122.4 0.0 0.0 0.0 0.0
{auto)f 1
B7 1° 1.500" LRFD-LIIE -185.1 -1949.5 0.0 0.0 0.0 -77.0
{auto)/1
BA 5.000"- LRFD-UIE 140.2 -23.1 0.0 0.0 0.0 -9.6
{auto)/2
B8 5.000%+ LRFD-UIIE =1457.7 | -442.2 0.0 0.0 0.0 171.9
{autol/L
BA (000" LRFD-UIE -1703.9 285.3 0.0 0.0 0.0 0.0
{auto)/l
BB 1" 1.500"- LRFD-UIE -1456,5 -442.2 0.0 0.0 0.0f -141.3
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Name dx Case N "ﬂl "'l M: My Hl
[ft] [IbF] [IbF] [Ibf] [Ibfft] [Ibffe]  [IbAft]

{auto)/1

B9 1" &,500° LRFD-UIE 154.9 196.9 0.0 0.0 0.0 0.0
{auto}/L

BY 50007+ LRFD-UIE -559.4( -290.8 0.0 0.0 0.0 94.4
{auto)/1

B9 0,000 LRFD-UIE -394.4 179.0 0.0 0.0 0.0 0.0
{auto}/L

B9 1" 1.500"- LRFD-Ult -58.2 -290.8 0.0 0.0 0.0 -111.6
{auto)/1

B10 50007 LRFD-UIE 211.0 8.1 0.0 0.0 0.0 34
{auto)/2

B10 0,000 LRFD-LIE -2579.5| -100.6 0.0 0.0 0.0 0.0
{auto}/1

Bi0 50007+ LRFD-UIE -2226.7 155.2 0.0 0.0 0.0 -60.6
{auto)/L

B10 1" 1.500"- LRFD-UIE ~2225.6 155.2 0.0 0.0 0.0 49.4
{auto)/1

Bii 50007 LRFD-UIE 70.0 9.9 0.0 0.0 0.0 4.1
{auto)/2

Bl1 1" 1.500%+ LRFD-LIE -183.5( -133.7 0.0 0.0 0.0 55.7
{auto}/1

Bil (000 LRFD-UIE -§36.1 -122.4 0.0 0.0 0.0 0.0
{auto)/L

Bil 5.000%+ LRFD-UIE -186.3 199.5 0.0 0.0 0.0 =64.3
{auto}/L

Bil 1" 1.500"- LRFD-UIE -185.1 199.5 0.0 0.0 0.0 77.0
{auto)/L

Bl2 3,000 LRFD-UIE 140.2 23.1 0.0 0.0 0.0 2.5
{auto}/2

B12 (000 LRFD-UIt -1703.9| -285.3 0.0 0.0 0.0 0.0
{auto)/L

B12 5,000+ LRFD-UIE -1457.7 442.2 0.0 0.0 0o -171.9
{auto)/L

B12 1" 1.500°- LRFD-UIt -1456.5 442.2 0.0 0.0 0.0 141.3
{auto)/1

B13 1" 6.500" LRFD-LIE 154.9| -196.9 0.0 0.0 0.0 0.0
{auto)/L

B13 (000" LRFD-UIe -394.4 -179.0 0.0 0.0 0.0 0.0
{auto)/1

B13 5.000+ LRFD-UIE -394 290.8 0.0 0.0 0.0 -04.4
{auto)/L

B13 1" 1.500"- LRFD-LIE -58.2 290.8 0.0 0.0 0,0 111.6
{auto]/1

Bi4 7R3+ LRFD-UIE -310.4 -3.4 0.0 0.0 0.0 0.8
{auto)/2

B14 1" 9,256"- LRFD-LIE 3860.8 45,1 0.0 0.0 0.0 42.8
{autol/1

Bi4 2'5.129" LRFD-LIE 1985.1 -79.9 0.0 0.0 0.0 0.0
{auto)/L

B14 T.873%+ LRFD-UIE 3859.7 47.5 0.0 0.0 0.0 -9.4
{auto}/1

Bi4 1" 9.256"+ LRFD-UIE 1984.4 -79.1 0.0 0.0 0.0 52.2
{auto)/L
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Name dx Case N "ﬂl "'l M: My Hl
[ft] [IbF] [IbF] [Ibf] [Ibfft] [Ibffe]  [IbAft]

B15 78737+ LRFD-UIE -526.5 -7.0 0.0 0.0 0.0 37
{auto)/2

B15 1' 9.256"- LRFD-LIE 6536.2 90.8 0.0 0.0 0.0 55.7
{auto}/1

B15 2' 5129 LRFD-UIt 3152.1| -106.8 0.0 0.0 0.0 0.0
{aLito) L

B15 TETI+ LRFD-LIIE 6535.1 92.2 0.0 0.0 0.0 =45.3
{auto}/l

B15 1" 9.256™+ LRFD-UIE 3151.4 -106.0 0.0 0.0 0.0 69.8
{auto)/L

BlG 7873+ LRFD-LIE -310.4 34 0.0 0.0 0.0 0.8
{auto}/2

B16 1" 9.256"- LRFD-LIE 3860.8 46.1 0.0 0.0 0.0 42.8
{auto)/1

BiG 2'5.129" LRFD-UIE 19851 =79.9 0.0 0.0 0.0 0.0
{auto)/L

Bl& TH7I"+ LRFD-UIt 3859.7 47.5 0.0 0.0 0.0 -9.4
{auto)/1

Bi5 1" 9.256"+ LRFD-UIE 1984.4 -79.1 0.0 0.0 0.0 52.2
{auto)/1

B17 THTI "+ LRFD-UIE -526.5 -7.0 0.0 0.0 0.0 3.7
{auto)/2

Bi7 1' 9,256"- LRFD-UIE 6536.2 00.8 0.0 0.0 0.0 55.7
{auto)/L

BL7 25,1297 LRFD-UIE 31521 -106.8 0.0 0.0 0.0 0.0
{autol/L

BL7 TR+ LRFD-UIE 6535.1 92.2 0.0 0.0 0.0 -46.3
{auto)f1

Bi7 1" 9,256+ LRFD-UIE 3151.4 -106.0 0.0 0.0 0.0 69.8
{auto}/L

BLS 7B+ LRFD-Ult -9285.1 -238.6 0.0 0.0 0.0 174.7
{auto)/1

B18 1" 9.256"- LRFD-UIE 751.1 17.8 0.0 0.0 0.0 7.1
{auto}/2

B18 1' 9,255"- LRFD-LE GRE2E| -241.4 0.0 0.0 0,0 430
{auto)/1

Bi3 0,000 LRFD-UIE -5966.2 309.9 0.0 0.0 0.0 0.0
{auto)/L

BLS 1' 9,256+ LRFD-LIE -5856.0 180.1 0.0 0.0 00| -117.6
{auto)/1

B18 7873 LRFD-UIE -5964.8 308.3 0.0 0.0 0.0 202.8
{auto)/L

B19 7873+ LRFD-UIE -4003.2 -71.9 0.0 0.0 0.0 61.1
{auto}/1

B19 1" 9.256"- LRFD-UIE 325.9 5.2 0.0 0.0 0.0 1.4
{auto)/2

BL19 1" 9,256"- LRFD-LIE =4002.0 =73.3 0.0 0.0 0.0 =19.9
{auto}/L

B19 (0.000 LRFD-UIE -856.3 137.6 0.0 0.0 0.0 0.0
{auto)/L

BL19 1" 9.256"+ LRFD=LIE -1852.6 379 0.0 0.0 0.0 -24.6
{auto}/1




Name dx Case N "ﬂl "'l M: My Hl
[ft] [IbF] [IbF] [Ibf] [Ibfft] [Ibffe]  [IbAft]

B19 7.B73"- LRFD-LIE -855.6 136.7 0.0 0.0 0.0 90.0
{auto)/L

B20 2' 51297 LRFD-UIE 120.2 =26.7 0.0 0.0 0.0 0.0
{auto}/1

B20 000" LRFD-UIE 17720 86.9 0.0 0.0 0.0 0.0
{aLito)/L

B20 0,000 LRFD-LIE -143.6 6.7 0.0 0.0 0.0 0.0
{auto}/2

B20 7873 LRFD-UIE -143.1 1.4 0.0 0.0 0.0 -4.6
{auto)/2

B20 7573 LRFD-LIE 17727 a0 0.0 0.0 0.0 56,7
{autol/L

B21 2'5.129" LRFD-UIE 120.2 -26.7 0.0 0.0 0.0 0.0
{auto)f1

B21 0,000 LRFD-LIE 17720 856.9 0.0 0.0 0.0 0.0
{auto}/L

B21 .000" LRFD-Ult -143.6 -6.7 0.0 0.0 0.0 0.0
{auto)/2

B21 7873 LRFD-LIE -143.1 -7.4 0.0 0.0 0.0 -4.6
{auto)/2

B21 . i LRFD-UIE 17727 BE.O 0.0 0.0 0.0 56.7
{auto)/1

B22 7B73"+ LRFD-UIE -4003.2 -71.9 0.0 0.0 0.0 61.1
{auto)/L

B2z 1" 9.256"- LRFD-LIE 325.9 5.2 0.0 0.0 0.0 1.4
{auto)2

B22 1" 9.256"- LRFD-UIE -4002.0 -73.3 0.0 0.0 0.0 -19.9
{auto)/L

B22 0.000° LRFD-LIE -856.3| 137.6 0.0 0.0 0.0 0.0
{auto}/1

B22 1" 9.256"+ LRFD-LIE -1852.6 37.9 0.0 0.0 0.0 -24.6
{auto)/1

B22 TB73"- LRFD-LE -855.6 136.7 0.0 0.0 0.0 90.0
{auto}/1

B23 78737+ LRFD-UIE -0285.1 -238.6 0.0 0.0 0.0 174.7
{auto)/L

B23 1' 9.256"- LRFD-UIE 751.1 17.8 0.0 0.0 0.0 7.1
{auto)/2

B23 1" 9.256"- LRFD-UIE OPE2.B| -241.4 0.0 0.0 0.0 -03.0
{auto)/L

B23 0,000 LRFD-UIE -5966,2 309.9 0.0 0.0 0.0 0.0
{auto}/L

B23 1" 9.256"+ LRFD-UIt -5856.0 180.1 0.0 0.0 00| -117.6
{auto)/1

B23 7.873"- LRFD-LIIE 59648 08,3 0.0 0.0 0.0 202.8
{auto)/L

MName Combination key

LRFD-Ult_(auta)/1

1.20%0L1 + L.60%Lr + 1.20*0L2 + 0.50*Wind Load (down)

LRFD-UIE (aute)’d

0.90%0L1 + 0.90=DL2 + Wind Load (Up}
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Displacement
Load case D + Lr, inch:

SN P ] PR ,

T ==

The maximum deflection for a web header is 0.119”.

According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
L=18’-97=225", 225”/360=0.625". 0.119"< 0.625”. Deflection is OK!

STEEL MEMBER B1 CHECK
AISI $100-16 LRFD Check

Member B1 575505150-43 A913 grade 50 LRFD-Ult (aute] 0.45

Yield sbress Fy 50.00 ki
Tensile stress Fu | 65.00 ksi
fabricaticn cold formmed

The critical check is on position 9.38 ft

Axis definition :
- local ¥- axis in this code check is referring to the local v axis In Sca Engineer
- local w- axis in this code check is referring to the local z axis in Scia Enginesr

Pu -20663.30 | Ibf

Wux [ 0.00 (T3
Muy | -3.96 (]}
Mut  [0.00 Ibfft

Mux [2137.44 (i

Muy |-0.00 Ibfft |

Nominal Flexural Strength
According to article F3.1 and farmula (F3.1-1),

1 |0479  [-22.2 |- - - - - - - - |- -
-28.8 - -

2 |1457 |-293 |- - - - - - - - |- -
-29.3 - - -

3 5457 46.4 062 |15.747 1025 0.672 1000 |- 1.507 -
28.8 5457 |2.729
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4 1.457 46.7 1.00  |[4.000 365.4 0.357 1.000 | 1.457 -
46.7 - -
5 0.478 46.4 086 (0482 102.2 0.674 1.000 | 0.478 -
39.8 - -
6 0.479 46.4 086 |0.482 102.2 0674 1.000 | 0.478 =
398 - -
7 1.457 46.7 1.00 (4000 3604 0,357 1.000 |- 0,728
46.7 1.457 0,728
A 1.457 -29.3 - - - - - - -
=29.3 - .
9 0.478 -22.2 - - - - - - -
-28.8 - -
10 |0.478 26.9 1.00  |0.430 91.0 0,544 1.000 | 0.478 =
26.9 - -
11 1.457 47.0 0,57 | 5.010 1144 0641 1.000 |- 0,600
26.9 1.457 0.857
12 1.250 47.0 100 [4.000 124,1 0615 1.000 | 1.250 -
47.0 - -
13 1.457 47.0 0,57 |5.010 1144 0641 1.000 |- 0,600
26.9 1.457 0.857
14 (0478 26.9 1.00  |0.430 q1.0 0,544 1.000 | 0.478 -
26.9 - -
15 |0.479 -0.3 - - - - - - -
-9.3 - -
16 | 1.457 4.3 - - - - -
-29.3 - -
17 1.250 -29.6 - - - - - - -
-29.6 = =
18 1.457 0.3 - - - - -
=29.3 = =
19 |0.478 -9.3 - - - - - - -
] - -
20 (0478 [-50.0 . - . . -
-50.0 - -
21 |1457 [958 |- - - - - - -
-50.0 - -
22 |1.250 [-29.6 |- - - - - - -
-29.6 - -
23 [1.457 -29.9 - - - - -
-50.0 - -
24 |o47a  |-s00 |- - - - - - -
=50.0 . .
25 0,043 =296 (- - - - - - -
-29.6 - -
36 1.250 47.0 1.00 | 4.000 124.1 0.615 10000 |1.250 -
47.0 - -
41 0.043 47.0 1.00 | 4.000 104860.2 | 0,021 1000 |0.043 -
47.0 - -




Sxe 3.158 inch®
Mnixa 13160.1 | Ibfft
Resistance fackor 0,20

Unity check 0.18 -

Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2.1-1),{F2.1.1-1).

Table of values

Lltk 1' 10.500" | ft
Sgmaey | 1581.5 ksi
Kt 1.00

Lt 1'10.500" | ft
Sigmia,t 11238 ksi
Ch 1.07

Sfx 3.364 inchd
Fcre 2805.9 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2,78 Fy.
Mote: The Web Crppling Check is not executed since the specification does not give provisions for this type of cross-ssctior

«iiAxial Compression Strength::...
Mominal Axial Strength
According to article E2 and formula (E2-1)

lambda rho ds
[-] [-1 [inch*] [inch]
1 0.479 50.0 100 10430 |91.0 0,741 0,949 (0454 - - . -
2 1.457 ggg 1.00 |4.000 (8221 0.247 1.000 1.45? : - : -
3 5.457 ggg 1.00 | 4.000 |26.0 1.386 0.607 -3.313 - -
4 1.457 :gg 1.00 |4.000 ([3654 0.370 1.040 1.45? : - : -
5 0.478 ggg 1.00 0430 (910 0741 0.549 6.454 : - - -
& 0.479 ;gg 1.00 (0430 |91.0 0.741 0.949 6.454 - -
7 1.457 ggg 1.00 |4.000 (3654 0,370 1.000 -1.45? : - - -
8 1457 ggjg 1,00 [4.000 |822.1 0,247 1.000 -1.45? - - . -
9 0.478 ggg 1.00 0430 (910 0,741 0.949 6.454 : - : -
10 |0.478 :gjg 100 |0430 |91.0 0741 0,949 51.454 - -
11 | 1.457 ggg 1.00 |4.000 |91.3 0.740 0.550 ].334 - -
12 |1.250 :gg 1.00 |4.000 [124.1 0,635 1.000 _1_250 - -
13 | 1.457 ggg 1.00 (4000 |91.3 0.740 0.550 ].334 - -
14 | 0478 EEE 100 10430 (91.0 0741 0,949 ;].454 : - - -
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Buckling check

According to article E2 and formula (E2-1)
Flexural Buckling Strength
According to article E2.1 and formula {E2.1-1)

Buckling parameters XX Yy

Sway type sway sway
Unbraced Length L 2 2 ft
Effective Length factor K 1.00 1.00
Effective Length 2 2 ft
Slenderness 9.30 13.45
Flexural Buckling stress Fore | 33074 | L3815 |[ksi

15 | 0479 50.0 1.00 [0.430 |91.0 0.741 0.5949 |0.454
50.0 -

16 | 1.457 50.0 1.00 (4000 |91.3 0,740 0.950 | 1.384
50.0 -

17 | 1280 50.0 100 [4.000 |49.4 0.317 1L.000 [1.280
50.0 -

18 | 1.457 50.0 100 (4000 |91.3 0.740 0.950 | 1.384
50.0 -

19 | 0478 50.0 100 |0.430 |910 0741 08945 | 0.454
50.0 -

20 | 0.478 50.0 100 | 0.430 |91.0 0,741 0.949 | 0.454
50.0 -

21 | L1457 50.0 100 |4.000 |91.3 0.740 0,950 | 1.384
50.0 -

22| 1.250 50.0 100 | 4.000 |[496.4 0.317 1.000 | 1.250
50.0 =

23 | L.457 50.0 100 |4.000 (913 0740 0,950 | 1.384
50.0 -

24 | 0478 50.0 100 | 0430 |91.0 0.741 0.949 | 0.454
50.0 -

25 | 0.043 50.0 1.00 |[4.000 |£19476.9 |0.011 1000 | 0.043
50.0 -

36 | 1.250 50.0 100 | 4.000 [124.1 0,635 1.000 |1.250
50.0 -

41 | 0.043 50.0 100 | 4.000 | 1048692 |0.022 1.000 | 0.043
50.0 -

Table of values

Fru S0.0 ksi

Ag 1.749% imch®

Prio B809754.6 If

Resistance factor 0.85

Unity check 0.27 -
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Torsional (-Flexural} Buckling Strength
According to article E2.2, E2.3, E2.4

Sigma,ex 33074 | ksi
Syma,ay 1581.5 | ksi |
Kt 1.00

Lt 2 ft
Sigma, b 11238 | ksi
Sigma, TF 1017.9 | ksi
Torsicnal (-Flexural}) buckling stress Fore | 1017.9 | ksi

lambda rho

[ [inch] [inch*] [inch]
1 |0479 [490 [1.00 |0.430 |91.0 0.734  |0954 |0457 |- : -
S T T R W PR TR 7S S 1% 77 S EY R F TR T -
3 [5457 ﬁ:g 1.00 |4.000 |26.0 T oer s - — -
T4 [ T s — | [ I -
5 [0478 g:g 100 |0.430 |91.0 57 oo foas - — -
e Toas Tav0 Tro0 o0 T30 0734 [ossd [oasr |- I -
S BT R R FXv TR T B [k F¥ o F R — -
I TS T N EW R PR 77 N 177 S F YR F T — -
s Toam {450 100 o450 (o0 0734 [ossd [oasr |- I -
B TomE T oo T5s i Toest Toasr |- — -
A taso {100 taom o3 9732 [osss (13 |- I -
12 |1.250 :3:3 o0 (4000 141 (o6 [1ooe [130 - EE -
49.0 ) . i
13 [1457 [48.0 [1.00 [4.000 |9L3 0732 [0955 [L3ez |- e -
T Tome {40 {00 Tomm (o0 073 (o5t [oas |- — -
T Toms a0 oo Tom Toro 6734 (0954 [oasr - — -
TR TS P R EX N E o v o732 (095 1392 |- — -
17 | 1.250 ::fg 100 |4.000 (4964 0.314 1.000 _1.250 - -
T E ¥ Y ER R E o T o732 (0955 (1392 - — -
19 0478 :::g 100 |0430 [91.0 73 oo [oas7 |- — -
0 [0478 E:E 100 0430 [910 0731 (0051 (o457 |- — -
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Combined Compressive Axial Load and Bending

According to article HL1.2 and formulas (H1.2-1)

Ia

21 | 1.457 49.0 1.00 | 4.000 (913 0.732 0955 |1.392 - - -
49.0 - - -

23| 1.250 49.0 1.00 | 4.000 |496.4 1.314 1.000 |1.250 - -
459.0 - - -

23 | 1.457 49.0 1.00 (4000 (913 0.732 04955 |1.392 - - -
480 - -

24 | 0.478 49.0 100 0430 (910 0.734 0,954 | 0.457 - -
49.0 - - -

25 | 0.043 49.0 100 |4.000 (4194769 (0.011 1.000 |0.043 - - -
49.0 - - -

36 | 1.250 48.0 100 j4.000 (1241 0.628 1.000 | 1.250 - -
49.0 - - -

41 | 0.043 459.0 100 | 4.000 |104889.2 (0.022 1.000 |0.043 - - -
49.0 - -

Table of values

Fe 1017.9 ksi

lambda, ¢ 0.22

Fr 48,0 kei

A 1801 imch

Pri BH205.0 [}

Resistance factor 0.85

Unity check 0.28 -

[ [inch] :Ism:h 4]  [inch]

1 0,479 10,5 100 0430 (910 0.339 1000 (0479 - - -
2 1.457 igg 1.00 |4.000 |822.1 0.113 1.000 i.‘IS? : : -
3 5.457 1-3: 1.00 14000 |26.0 0.634 1.0040 -5.45? : :
4 1.457 132 1.00 |4.000 |365.4 0.169 1.000 :1.45? : : -
5 0.478 :gg 1.00 |0430 |91.0 0.339 1.000 .IJ.4?B - : -
5] 0479 igg 100 (0430 |91.0 0.339 1.000 EI.-l?B : : -
7 1.457 igg 1.00 (4000 |365.4 0.169 1.000 .1.45? - : -
8 1.457 igg Log (4000 |822.1 0.113 1.000 :1.45? : : -
9 0.478 ig: 1.000 |D430 |91.0 0.339 1.000 .IJ.4?E - : -
1 | 0.478 i-g: 100 (0430 |91.0 0.339 1.000 EI.‘I?E‘. - :
11 | 1.457 }.gg 1.00 14000 |91.3 0.339 1.000 -1.45? - : -
12 |1.250 }g: 100 (4000 |124.1 0,791 1.004 _1.250 :

10,5 - - -
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b

Unity check = 0.28+0.15+0.00 = 0.43 - (H1.2-1})
Unity check = 0.27+0.1840.00 = 0.45 -

The member satisfies the check !

be

13 |1.457 10.5 100 | 4.000 |91.3 0.339 1.000 | 1.457
10.5 -

14 |0.478 10.5 100 | 0430 (910 0.339 1000|0478
10.5 -

15 | 0.479 10.5 100 | 0430 (910 0,339 1,000 |0479
10.5 -

16 [1.457 10.5 100 |4.000 [91.3 0.339 1.000 | 1.457
10.5 -

17 | 1.250 10.% 1,00 14.000 (4964 0,145 1,000 | 1,250
10.5 -

18 | 1.457 10.% 100 J4.000 (913 0.339 1.000 | 1.457
10.5 -

19 | 0478 10.5 1,00 10430 (910 0,339 1,000 | 0.478
10.5 -

20 |0478 105 100 |0.430 (910 0.339 1000|0478
10.5 -

21 | 1457 10.% 1.00 14000 (913 0.339 1.000 | 1.457
10.5% -

22 11250 10.% 1,00 14000 [496.4 1,145 1,000 |1.250
10.5 -

23 | 1.457 10.5 1.00 14000 (91.3 0,335 1,000 | 1.457
10.5 -

24 |0478 105 100 10430 (910 0,339 1000|048
10.5 .

25 |0.043 10.5 1,00 14000 (4194769 (0,005 1,000 | 0.043
10.5 -

36 | L1.250 10.5 100 |4.000 (1241 0291 1.000 | 1.250
10.5 -

41 |0.043 10.% 1.00 14000 (104889.2 (0.010 1.000 |0.043
10.5 =

Table of values

Mrix 13160.1 |t

PEx 6525444.7 Ibf

Alfa x 1.04

Cmx 0.85

Pri B8205,0 |bf

Prio 89754.6 IbF

Resistance factor compression 0.85

Resistance factor bending x 0.90
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Unity check

/| |\ /| i\ /F\
/ | \ / \ < A N / | \
Combinations : LRFD-Ult (auta)
Case Membar a1 mat dx un.check
[ft]

LRFD-UIt {auto}l | Bl 5 x 5505150-43 - 5x5505150-43 AG813 grade 50 g' 4.500" 0.44
LRFD-UIL {auto} 1 B2 5505150-43 - Cold formed C secton AB13 grade 50 & 4.500" 0.60
LRFD-UI {auto}fl | B3 550515043 - Cold formed C section AD13 grade 50 5.000" .63
LRFD-U {auto)/1 B4 5505150-43 - Cold formed © saction A913 grade 50 5.000" 0.63
LEFD-UIE {auto)/1 BS 5505150-43 - Cold formed C saction AD13 grade 50 0.000" 0.10
LEFD-UIE {auto)1 BE& S505150-43 - Cold formed C section AS13 grade 50 5.000" Q.41
LRFD-UI {autal/l [ B7 S505150-43 - Cold formed C section AS13 grade 50 5.000" 0.23
LRFD-LHE {auto)1 1] 5505150-43 - Cold formed C section AD13 grade 50 5.000" 0.72
LRFD-UIE {auto)1 BS 5505150-43 - Cold formed C section AS13 grade 50 5.000" 0.32
LRFD-UIE {aute) 1 B10 5505150-43 - Cold formed C section A3 grade 50 5.000" 0.41
LRFD-LHE {auto) 1 Bll 5505150-43 - Cold formed C section AZ13 grade 50 1* 1.500" 0.28 |
LEFD-UIE {auto)1 El2 2505150-43 - Cold formed C section A913 grade 50 5.000" 0.62
LRFD-UIE {auto)/1 B13 5505150-43 - Cold formed C section AD13 grade 50 1° 1.500" 0.28
LAFD-UI {auto)/1l | B14 5505150-43 - Cold formed C section A913 grade 50 1" 5,256" 0.24
LRFD-UI {autoy/1 Bi5 2505150-43 - Cold formed C secbon AS13 grade 50 7.873" 0.46
LEFD-UlE {auto) 1 El6 5505150-43 - Cold formed C saction AD13 grade 50 1'9.256" 0.24
LEFD-UIE {auto) 1 E17 5505150-43 - Cold formed C secton AS13 grade 50 7.873" 0.46
LRFD-UI {auto}fl [ B18 b2b x 5505150-43 - 2x5505150-43 | A%13 grade 50 7.873" 0.55
LRFD-UIE {auto) 1 E19 5505150-43 - Celd formed C saction AD13 grads 50 7873 0.56
LRFD-UIE {auto) 1 E20 5505150-43 - Cold formed C section AS13 grade 50 7.873" 0.18
LRFD-UIE {awto)/1 B21 5505150-43 - Cold formed C secton A913 grade 50 7.873" 0.18
LRFD-LHE {autn) 1 B22 5505150-43 - Cold formed C sechion AD13 grade 50 7.873" 0.56
LRFD-Ul {autol1  [BZ3 b2b x 5505150-43 - 2x5505150-43 | A913 grade 50 7.873" 0.55




2.3.1.5 11 FT - WINDOW OPENING WEB HEADER DESIGN

General scheme

The top and bottom chord of the web header is reinforced with 5’x0.043” steel plates on both sides.

0|2
7
=
S
= ~ ~ ~ 7 pad 7 7
=
11'-9"
Members number
RA
B%E%%%E%zy Eﬁy B S 2 o B

Members cross-sections




Cross-sections properties

Typa

Detalled

Formcode

Shape type

Item meterial

Fabrication

Cabaaur

A [inch?]

Ay [inch?], A [inch?]

Ay [inch?finch], Ap
[inch?finch]

Cvucs [inch], czucs [inch]
a [deq]

Iy [inch?], I; [inch*]

iy [inch], iz [inch]

Wiy [Inch], Wa [inch3]
Wiy [inch?], Waie [inch]
Maiy+ [kipinch], Moty
[kipinch]

Moo [Kipineh], Mpe-
[kipinch]

dy [inch], d: [inch]

I, [inch*], T [inch®]

By [inch], B [inch]
Picture

Coéd formed C section

5.500; 1.500: 0.043; 0.065: 0,500
114 - Cold formed C section

Thin-walled
AS13 grade 50
cold farmed
|
)
=
=
7=
7 5]
=
=
ey

B 1.500 |

0.395
0.130
1.84e+01

0.393
0.04
1.722
2.089
0.626
0.7a7
3.73e+01

7.39e+00
-1.010

0.000
0.000

¢ 0.500

0.243
1.84e+01

2.750

0.115
0.539
0.104
0.148
3.73e+01

7.39%+00
0.004

0721
5.8686
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Explanations of symbols

Formcode |s - Thickness iz Radius of gyration about the
r - Inner radius principal z-axis
b - Flange width Wely Elastic section modulus about the
h - Height principal y-axis
c - Lip Welz Elastic section modulus about the
A Area principal z-axis
Ay Shear Area in principal y-direction Woly Plastic section modulus about the
Az Shear Area in principal z-direction principal y-axis
AL Circumference per unit length Wiz Plastic section modulus about the
Ap Drying surface per unit length principal z-axis
Cv.ucs Centroid coordinate in Y-direction of Mpl.y.+ Plastic moment about the principal
Input axis system y-axis for a positive My moment
Cz.ucs Centroid coordinate in Z-direction of Mply.- Plastic moment about the principal
Input axis system y-axis for a negative My moment
Iv.ics Second moment of area about the Mpi.z.+ Plastic moment about the principal
YLCS axis Z-axis for a positive Mz moment
Iz.1cs Second moment of area about the Mpi.z.- Plastic moment about the principal
ZLCS axis z-axis for a negative Mz moment
Ivz.ics Product moment of area in the LCS dy Shear center coordinate in principal
system y-direction measured from the
a Rotation angle of the principal axis centroid
system dz Shear center coordinate in principal
Iy Second moment of area about the z-direction measured from the
principal y-axis centroid
I; Second moment of area about the It Torsional constant
principal z-axis L Warping constant
iy Radius of gyration about the By Mono-symmetry constant about the
principal y-axis principal y-axis
Bz Mono-symmetry constant about the

principal z-axis
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APPLIED LOADS

LOAD ON THE TOP CHORD OF WEB HEADER

Truss length, (ft)

11.75

Roof slope, a =

22.6

Loading width, (ft)

11.5

Load Distr. Load, psf] Liner Load, plf | Reactions, |b
Roof Dead Load 17.85 205.28 1205.99
Roof LL 20.00 230.00 1351.25
Roof Wind {up) 22.25 255.87 1503.22
Roof Wind (down) 7.329 84.94 499,00

~ .
| ~
MAXIMUM FORCES
Name dx Case N Vi V: Mx My M
[ft] [1bf] [Ibf]  [Ibf] [Ibfft] [Ibfft]  [Ibfft]

Bl 4.096"+ LRFD-UIL -567.6 0.0 0.0 0.0 0.0 0,0
fauka)/1

Bl 1" 1.312" LRFD-UIt 214.9 0.0 0.0 0.0 0.0 0.0
{auta)/L

B2 4.0%"- LRFD-LIL 287.8 -10.2 0.0 0.0 0.0 -3.5
[auta)/2

B2 4.096"+ LRFD-Uit -2958.2| -676.2 0.0 0.0 0.0 63.7
{awita)y 1

B2 B.192"+ LRFD-UIE -1703.2 520.4 0.0 0.0 0.0 -121.7
{auta)/1

B2 0.000" LRFD-Ult -3028.0 107 .4 0.0 0.0 0.0 0.0
{auka)/1

B2 g.152"- LRFD-LIIE -2957.7 -676.2 0.0 0.0 0.0 -1687.1
{auka)/1

B3 4.056"- LRFD-UIt 287.8 10.2 0.0 0.0 0.0 35
(auta)/2

B3 8.192"+ LRFD-L -1703.2| -520.4 0.0 0.0 0.0 121.7
{auta)/1

B3 0.000" LRFD-Ult -3028.0 -107 .4 0.0 0.0 0.0 0.0
(auka)f1

B3 4.096"+ LRFD-UIt -2958.2 676.2 0.0 0.0 0.0 -63.7
{auto)/1

B3 8.192"- LRFD-UIt -2957.7 676.2 0.0 0.0 0.0 167.1
(auta)f1




Name dx Case M "ﬂl 'f: M'g Hy “I
[ft] [IbF] [IbF] [Ibf] [Ibffe] [Ibffe]  [Ibfft]

B4 5" 4.625"- LRFD-LIE =6390.6 16.9 0.0 0.0 0.0 -20.1
{auto)fl

B4 5" 4.625"- LRFD-LIE 606.8 -1.6 0.0 0.0 0.0 1.9
{auto)/2

B4 1" 5.625"+ LRFD-LIE -25659( -119.6 0.0 0.0 0.0 19.4
{auto)/1

B4 10 3.375" LRFD=LIIE =2565.9 119.6 0.0 0.0 0.0 19.4
(auto)1

B4 5" 1.688"- LRFD-UIE -6350.8 7.3 0.0 0.0 0.0 -23.6
{auto)y 1

BS 1" 1.312" LRFD-LIIE 109.9 96,1 0.0 0.0 0.0 0.0
{auto)/1

BS 0.000™ LRFD-LIE -686.1| -147.5 0.0 0.0 0.0 0.0
{auto)y L

BS 4,096+ LRFD-LIIE -1077.3 3927 0.0 0.0 0.0 -70.6
{auto)/1l

BS 8,192 LRFD-UIE -1076.8 392.7 0.0 0.0 0.0 63.4
{auto)f1

Bo 8.192"- LRFD-LIE 288.7 93.4 0.0 0.0 0.0 14.7
{auto)f2

B& 4.086"+ LRFD-LIE -2984.5| -982.1 .0 0.0 0.0 180.2
{auto)/1

] 0,000 LRFD-LIE -1255.7 348.4 0.0 0.0 0.0 0.0
{auto)/l

B& 8.192"- LRFD-LIIE -2984.0 -G82.1 .0 0.0 0.0 =-155.0
{auto)/1

B7 8.192"- LRFD-LIE 186.3 63.1 0.0 0.0 0.0 10.4
{auto)2

By 4,096"+ LRFD-UIE -1909.2 | -662.9 0,0 0.0 0.0 116.7
{auto}/1

B7 0.000™ LRFD-LIE -979.3 233.7 0.0 0.0 0.0 0.0
{auto)/1

B7 B.192" LRFD-LIE =1908.7 -562.9 0.0 0.0 0.0 -109.6
(auto)/1

BB 8.152"- LRFD-LIE 186.3 -63.1 0.0 0.0 0.0 -10.4
{auta)2

By 0.000" LRFD-LIIE -ara3| -233.7 0.0 0.0 0.0 0.0
{auto)/1

BB 4,096+ LRFD-LIE -1909.2 662.9 0.0 0.0 0.0 -116.7
{auto)yf L

Bg B.192%- LRFD-LIIE -1908.7 662.9 0.0 0.0 0.0 109.6
{auto)/1

Ba 1" 1.312" LRFD-UIE 109.9 96.1 0.0 0.0 0.0 0.0
{auta)1

B9 4,096+ LRFD-LIIE =1077.3| =-392.7 0.0 0.0 0.0 70.6
{auto)f1

BO 0.000" LRFD-UIt -686.1 147.5 0.0 0.0 0.0 0.0
{auto)l

Bo B.192"- LRFD-LIIt -1076.8 -392.7 0.0 0.0 0.0 -63.4
{auta)1

81
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Name dx Case N \F-.- 'f: H:: My “:
[ft] [IbF] [IbF] [Ibf] [Ibfft] [IbFt]  [IbFft]

B10 B.192%- LRFD-LIIt 288.7 -93.4 0.0 0.0 0.0 -14.7
{auto )2

B10 0000 LRFD-UIE -1255.7( -348.4 0.0 0.0 0.0 0.0
{auto)f L

B10 4,096"+ LRFD-UIE -2984.5 982.1 0.0 0.0 0.0 -180.2
{auto)/l

B1O 8.192"- LRFD-UIE -2984.0 982.1 0.0 0.0 0.0 155.0
{auto)f1

B11 57 10.500"- LRFD-LIIk 2840.5 -7.0 0.0 0.0 0.0 22.7
{auto)/l

Bii 10" 3.375"+ | LRFD-Uit -1471.1( -212.7 0.0 0.0 0.0 1.2
{auto)f 1

Bil 1" 5.625" LRFD-LIIE -1471.1 212.7 0.0 0.0 0.0 1.2
{auto}/1

BLl (000~ LRFD-UE -5717.3 -59.0 0.0 0.0 0.0 -7.5
{auto)/1

Bil 2.937- LRFD-UIE -5267.7 10.1 0.0 0.0 0.0 -30.5
{auto)/1

Bl11 1" 5.625"+ LRFD-LIE -448, 1 15.4 0.0 0.0 0.0 32.1
{auto)f1

Bi12 1" 1.592"+ LRFD-UIE =668.0 =711 0.0 0.0 0.0 50.7
{auto)fl

B12 6.796%- LRFD-UIE 447.2 2.6 0.0 0.0 0.0 12.4
{auto)/1

Bi2 1" 10.088" LRFD-UIE -667.3 -72.0 0.0 0.0 0.0 0.0
{auto)/1

B12 67967+ LRFO-UIE 3819 70.9 0.0 0.0 0.0 -0.2
{auto)fl

B12 1" 1.582"+ LRFD-UIE 629 7.3 0.0 0.0 0.0 -4.9
{auto)2

B13 17 1.592"+ LRFD-UIE -668.0 -71.1 0.0 0.0 0.0 50.7
{auto)/1

B13 6.7967- LRFD-LIE 4437.2 21.6 0.0 0.0 0.0 12.4
{auto)fL

B13 1" 10.088" LRFD-LIE G673 =72.0 0.0 0.0 0.0 0.0
{auto)/1

B13 67967+ LRFD-LIE 3819 70.9 0.0 0.0 0.0 -0.2
{aiito) 1

Bi3 17 1.592"+ LEFD-LIE 62,9 7.3 0.0 0.0 0.0 -4.9
{auto)f2

B14 6,796+ LRFD-LE -182.6 -14.5 0.0 0.0 0.0 2.8
{auto)/2

Bi4 1" 1.582"- LRFD-LIE 1929.4 151.3 0.0 0.0 0.0 57.7
{auto)/l

B14 1" 10.088" LRFD-UIE 215.0 -93.3 0.0 0.0 0.0 0.0
{auto)f1

Bi4 67967+ LRFD-LIE 1928.9 152.0 0.0 0.0 0.0 -28.2
{auto)/l

Bl4 1" 1.582"+ LRFD-UIE 214.3 -92.4 0.0 0.0 0.4 65.8
{auto)/1
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Name dx Case N \F-.- 'f: H:: My “:
[ft] [IbF] [IbF] [Ibf] [Ibfft] [IbFt]  [IbFft]

B1S 6.796"+ LRFD-LIIE =323.6 -19.2 0,0 0.0 0.0 4.5
(auto)2

B15 1" 1.592"- LRFD-LIE 3414.6 200.7 0.0 0.0 0.0 66.5
{auto)L

BL1Z 1" 10.088" LRFD-LIIE 1202.8 -99.8 0.0 0.0 0.0 0.0
{auto)/l

B15 6,796+ LRFD-LIE 3414.0 201.4 0.0 0.0 0.0 -47.4
{auto)f1

B1S 6.796"- LRFD-LIE 1553.9 -93.9 0.0 0.0 0.0 -52.9
{auto)1

B15 1" 1.592"+ LRFD-LIE 1202.1 -08.9 0.0 0.0 0.0 70.3
{auto)f 1

Bi6 6.796%+ LRFD-LIIE -397.3 -38.5 0,0 0.0 0.0 11.9
{auto}f2

BL1G 6.706"- LRFD-LE 1862.0| -180.1 0.0 0.0 0.0 -101.8
{auto)'l

Bi6 6.796"+ LRFD-LIE 4190.4 403.8 0.0 0.0 0.0 -124.4
{auto)/1

BlG 1" 1.552"- LRFD-UIE 4191.0 403.1 0.0 0.0 0.0 104.0
{auto)1

Bi17 6.796"+ LRFD-LIE =182.6 =14.5 0.0 0.0 0.0 2.8
{auto)/2

B17 1" 1.592" LRFD-LIIE 1929.4 151.3 0.0 0.0 0.0 577
{auto)/l

B17 1" 10.088" LRFD-UIE 215.0 -93.3 0.0 0.0 0.0 0.0
{auto)/l

Bi7 6,796+ LRFD-LIE 1928.9 152.0 0.0 0.0 0.0 -28.2
{auto)/1

B17 1" 1.5682"+ LRFD-LIE 2143 -02.4 0.0 0.0 0.0 65.8
{auto)/1

Bi3 6.796"+ LRFD-LIE -323.6 -19.2 0.0 0.0 0.0 4.6
{auto)2

B1S 1" 1.592"- LRFD-LIE 3414.6 200.7 0.0 0.0 0.0 66.5
(auto)f1

BiB 1" 10.088" LRFD-LIE 12028 =99.8 0.0 0.0 0.0 0.0
{auto)fl

B13 6. 796"+ LRFD-LIE 34140 201.4 0,0 0.0 0.0 -47 .4
{auto)/1

B18 6.796"- LRFD-LIE 15539 -93.5 0.0 0.0 0.0 -52.9
{auto)/1

B15 1 1.592%+ LRFD-LIIE 12021 -98.9 0.0 0.0 0.0 70.3
{auto)f1l

B19 67067+ LRFD-LIE -397.3 -38.5 0.0 0.0 0.0 11.9
{auto) 2

B19 &, 796" LRFD-LIIE 18620 -180.1 0,0 0.0 0.0 -101.8
{auto}/1

B19 67967+ LRFD-LIE 4150.4 403.8 0.0 0.0 0.0 -124.4
{auto)f L

B19 1" 1.592"- LRFD-LIE 4191.0 403.1 0.0 0.0 0.0 104.0
{auto)/1

Name Combination key
LRFD-Ult (awko)/1 1.20=0L1 + 1.60%Lr + 1.20%DL2 + 0.50*Wind load (Down)

LRFD-UIt (auto)/2

0.90°DL1 + 0.90DL2 + Wind load (Up)




Displacement
Load case D + Lr, inch:

DN B T I
R B Nops S | 2 | 7 | 7

e T T L =

The maximum deflection for a web header is 0.048”.
According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
L=11.75=141", 141”/360=0.392". 0.048"< 0.392”. Deflection is OK!

STEEL MEMBER B4 CHECK
AISI S100-16 LRFD Check

Member B4 Cold formed C section A913 grade 50 LRFD-UIt (auto) 0.97
(5.500; 1.500; 0.043;
0.062; 0.500)

¥ield stress Fy 5000
Tensile strese Fu  [65.00 ksi
fabrication cold formes

The critical check is on position 5.14 f#

Axis definition :
- local %- axis in this code check is referring to the local v axis In Sda Engineer
- local y- axis in this code check is referring to the local 2 axis in Scia Enginesr

Pu -6359.79 | Ibf

Vux_|7.32 Ibf
Vuy | -0.00 Ibf
Mut | 0.00 Ibfit
Mux | 0.00 Ibfft

Muy | -90.24 Ibfft |

Mote: Mux andfor Muy incdude additional moments as defined in art, H1.2
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Mominal Flexural Strength
According o article F3.1 and formula (F3.1-1).

Resistance factor [ 0.90

Unity check

0.25

Lateral-Torsional Buckling Strength
According to article F2.1 and formula  (F2.1-1),(F2.1.2-1),

Table of values

Sigmaex | 4023.9 ksi
Kt 1.00

Lt 1'5.625° | ft
Slgma,t 297.7 ksi
s 1.00

CTF 1.00

Shy 0.292 inch?
i 3.031 inch
Fere 33325.2 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greaber than or equal to 2.78 Fy.

..itAxial Compression Strength::...
Nominal Axial Strength
According to article E2 and formula (E2-1)

[ksi] [inch] [inch] [inch*] [inch]

1 0.395 -50.0 - - - - - - - - - -
-50.0 - - -

3 1.290 259 1.75 |51.262 14933 |0.132 1.000 |- 0271 - -
-4%.4 1.290 0.645 -

5 5.200 305 1.00  [4.000 6.9 2.098 0427 |[2.257 - - - -
305 - - -

7 1.290 25.9 175 |51.262 | 14932 00132 1000 |- 0,271 - -
-45.4 1.200 0.645 -

9 0.395 -50.0 - - - - - - - - - -
=50.0 - - -

Sye 0.095 | inch?®

Mnyo 396.9 [Lelni

Fcr lambda
[ [ksi] [-] [ [inch] [inch*] [inch]

i 0.395 50.0 1.00 |0430 (1336 (0612 1.000 |0.238 - - - -
50.0 - - -

3 1.2490 50.0 1.00 2858 (B33 0.775 0,824 |1.192 0.360 3083 0,000 0238
50.0 - 0.833 0.000

5 5.290 50.0 1.00 |4.000 |6.9 2.086 0342 |1.808 - - - -
50.0 - - -

7 1.2490 50.0 1.00 |2.858 833 0.775 D924 | 1.192 0,360 30,83 | 0,000 0.238
50.0 - 0.833 0.000

g 0.395 50.0 1.00 J0430 (1336 (0612 1.000 |(0.238 - - - -
50.0 -




Table of values

Fr1 0.0 ks
A 0.223 inch?
Pno 11164.2 | Ibf
Resistance factor .85

Linity chieck 0.67 -
Buckling check

According bo article B2 and formula  (E2-1)
Flexural Buckling Strength
f&ccording to article E2.1 and formula (E2.1-1)

Buckling parameters X YY

Sway type Sway Sway
Linbraced Length L 112 11/2 |ft
Effective Length factor K 1.00 1.00
Effective Length 1172 11/2 |t
Slenderness 8.43 32.68
Flexural Buckling stress Fore  [4023.9 | 2681  [ksi

Torsional (-Flexural) Buckling Strength
According to article E2.2, E2.3, E2.4

Table of values

| Sigma,ex 40239 | ksi
Sigma, ey 268.1 ksi
Kt 1.04)

Lt 112 ft
Sigma,t 297.7 ksi
Sigma, TF 268.1 ksi
Torsional {-Flexural) buckling stress Fore | 268.1 ksi

lambda rho

[
0.3495 46.2 00 (0430 (1336|0588 1000 | 0.285
46.2 - - -
3 1.250 46.2 1.00 |3.002 (87.4 0.727 0.959 |1.237 0.446 32.06 | 0.000 0.285
46.2 - 0.791 0.000
5 52650 6.2 100 |4.000 |69 2583 0354 |1.873 - - -
46.2 - - -
7 1.290 46.2 1.00 |3.002 (87.4 0.727 0.953 |1.237 0.446 3206 | 0.000 0.285
6.2 - 0.791 0,000
9 0.395 46.2 1.00 |0430 (1336 [0.588 1000 | 0.285 - - -
46.2 - - -
Fe 268.1 ksi
lambda, ¢ 0.43
Fri 46,2 fesi
Ae 0.234 inch?
Pn 10820.3 Ibf
Resictance factor (.85
Lnity chieck 0.69 -




Distortional Buckling Strength
According to article B4 and formula  {E4.1-2).

Py 15741.3 Ibf
L 1' 4.036" | ft
k. phi, fie a97.8 Ibf
k. phi,we 76.8 Ibf
k,phi 0.0 Ibf
k,phi,fig 0.004 inch?
k. phiwg 0.005 inch?
Fd 21.5 ksi
Pcrd B485.1 Ibf
Lambda,d 1.53

Pri 10102.8 Ib#
Resistance factor [ 0.85

Unity check 0.74 -
Lm 1' 5.625" | ft

Ler 1" 4.036" ft

h 5.500 inch

Ll 0,001 inch

Iyt 0.016 inch*

Ieyf | 0,003 inch*

Cwf | 0.000 inch®

bj 0.000 inch?

w0 0.510 inch

haf -0.937 inch

Af 0.078 inch £

wiif -0.058 inch

Mumber of compressed flanges: 2
Critical flange contains Initial shape parts: 2, 3, 1

Combined Compressive Axial Load and Bending
According to article HL.2 and formulas (H1.2-1)

Is
[ [ [inch*] [inch]
1 |0395  [161  [1.00 [0.430 [133.6 |0.347 1.000 |0.395 |- . - -
16.1 - - -
3 |1.230 |16.1 |L.00 |3.312 |965 |0.408 1000 |1.250 |0.645 |54.32 |0.000 0.395
16.1 - 0.645 0.000
5  |5290 |161 |1.00 |4.000 |6.9 1.525 0.561 |2.969 |- . - -
16.1 - - -
7 |L.230 |16.1 |1.00 |3.312 |965 |0.408 1.000 |1.250 |0.645 |54.32 |0.000 0.385
16.1 - 0.645 0.000
5 |0.385 |16 |1.00 |0.430 |133.6 |0.347 1000 |0.39%5 |- : - -
16.1 - - -
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Table of values

Centerline shift ex 0.126 inch
Centerline shift ey 0.000 inch
Additional moment Mx 0.0 [[&jjd
Additional moment My -66.6 Ibfft
Mry 3969 Ibfft
PEy 1058349 | Ibf
Alfa v .94

Cry 0.85

Pn 10102.8 Ibf
Pno 11164.2 Ibf
Resistance factor compression (.85

Resistance factor bending v 0.90

Unity check = 0.74+0.00+0.23 = 0.97 - (H1.2-1)
Unity check = 0,6740.00+0.25 = 092 -

The membar satisfies the check !

Unity check

Sy N\ N, o Y P

N\, ¢

i

Combinations : LRFD-UIE {auto)

s q : <

Ve

Case Member [ mat dx un.check
[ft] [-1
LRFD-UIE {auto)/1 Bi 5505150-43 - Cold formed C section A913 grade 50 4.096" 0.06
LRFD-UIE (aukto)f/l | B2 5505150-43 - Cold formed C section 4913 grade 50 B.192" 0.82
LRFD-Ult (auko)/1l  |B3 5505150-43 - Cold formed C section A913 grade 50 g.192" 0.70
LRFO-UIE (auka)f/l | B4 5805150-43 - Cold farmed C sectlon 4913 grade 50 &' 1.6HH" 0.97
| LEFD-UIE (auta)/1 Bs 5505150-43 - Cold formead C section A913 grade 50 4.096" 0.31
LRFD-UIE (auto)fl | B6 5505150-43 - Cold formed C section M213 grade 50 g.192" 0.79
LRFD-UIt (auto)f/l | B7 5505150-43 - Cold formed C section A913 grade 50 a.192" 0.52
LRFO=UIt {auta)fl | BS 5505150-43 - Cold formed C section A913 grade 50 4.0%6" 0.54
LRFD-UIE {auka)/l Ba 5505150-43 - Cold formed C section A213 grade 50 4.096" 0,20
LRFD-UIt (auko)/1 | B1D 5505150-43 - Cold formed C section 4913 grade 50 4.096" .86
LRFD-UIE (auko)yl | B11 5805150-43 - Cold farmed C section A913 grade 50 0.000" 0.82
LRFD-LIIE (auta)fl B12 5505150-43 - Cold formed C section A213 grade 50 1'1.592" .25
LRFD-UIt (auko)/1l | B13 5505150-43 - Cold formed C section A913 grade 50 1'1.502" 0.25
LRFD-UIt (auto)/l | Bl14 5505150-43 - Cold formed C section A913 grade 50 1" 1.552" 0.23
LRFD-UIE {auta)fL B15 5505150-43 - Cald farmed C section A913 grade 50 6. 796" 0.30
LRFO-UIt {auta)/l  |B16 5505150-43 - Cald formed C section A913 grade 50 6. 706" 0.54
LRFD-UIE (auko)il B17 5505150-43 - Cold formed C section A213 grade 50 1'1.592" 0.23
LRFD-UIE (auta)/l | B18 5505150-43 - Cold formed C section A913 grade 50 6.706" 0.30
LRFD-UIE (auka)/ 1 B19 5505150-43 - Cold farmed C section A913 grade 50 6. 796" .54
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2.3.1.6 30 FT - DOOR OPENING WEB HEADER DESIGN
General scheme

HEADER TOP CHORD LEVEL
16" EXTERMAL TRUSS
5
“ INTERNAL TRUSS
3
A=A
o EXTERNAL TRUSS -2 5
o y
=~ 12|
I_-I —
INTERNAL TRUSS
106" £
o
HEADER BOTTOM CHORD LEVEL
1'=6" EXTERMAL TRUSS
 INTERNAL TRUSS )
30

{@36" ON CENTER
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Members number

Members cross-sections
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Cross-sections properties CS1

Type

Shape type

Item maberial

Fabricaticn

Colaur

A [inch?]

Ay [inch?], & [inch#]

AL [inchfinch], Ao
[inch?finch]

v [inch], ezucs [inch]
a [deg]

Iy [Inch*], I [Inch]

iy [inch], iz [inch]

Wty [inch®], Weie [inch?]
Wiy [Inch®], Wat [inch®)
Mpups [Ripinch], Moy

[ kipinch)

Mgpiz~ [kipinch], Mp -
[Kipinci]

dy [inch], d: [inch]

I: [inch®], Ia [inch®]

By [inch], B [indh]
Plcture

5505150-43
Thin-walled
AD13 grade 50
cold formed
5]
0.355
0.130
1. B4e+01

0.002
0.00
1.722
2089
0.626
0.747
3.73e401

7.39e+00
=1.010

0.000
0.000

T 1

0.243
1.B4e+01

(.00

0,115
0.539
0.104
{148
3.73e+01

7.39e+00
0,000

721
5.887

Cross-sections properties CS2

&2
Type 3505150-43
Shape type Thin-walled
Item material 553 grade 33
Fabrication cold formed
Colour |
A [inch?] 0.309
My [inch2], Az [inch?] 0.130 0.163
Ay [inch?finch], Ao l4de+01| 1.44e+01
[inch 2{ineh]
Crucs [Inch], czucs [inch] 0.002 0.000
a [deg] 0,00
1y finch*], I: finch*] 0.585 0.100
iy [inch], iz [inch] 1.388 0.568
Wey [inch?], We .z [inch?] 0,340 0.0%49
Wiy [Inch?], Wae [Inch3] 0.395 0.145
Mpiy.+ [Kipinch], Mpy- 1.30e+01 | 1.30e+01
[kipineh]
Mz + [Kipinch], Mpi.. 4. 80e+00| 4.B0e+00
[kipinch]
dy [inch], d: [inch] -1.208 0000
It [inch#], Ly [inch®] 0.000 0.279
By [inch], B: [inch] 0.000 3.917
Picture -
|
e
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Cross-sections properties CS3

Type

Shaps typs
Item material

Fabrication

Colour

A [inch?]

Ay [inch?], Ay [inch?]

Ay [Inch?{inch], Ap
[inchZfinch]

Crucs [inch], czucs [inch]
Lyics [inch#], Tzics [inch#]
Lz e [inchi]

a [deg]

Iy [inch*], Iz [inch*]

by [inch], i: [inch]

Wiy [h!:h3]a Weiz [inch?]
Wiy [inch?], Wiz [inch?]
Mgty [kipinchl, Meiy.
[kipinch]

Mp.z+ [Kipinch], Mpiz.-
[kipinch]

dy [inch], d; [inch]

1 [inchd], L, [inch®]

By [inch], [ [inch]
Picture

2x5505150-54
Thin-walled
A913 grade 50
cold formed
[ |
0.793
0621
Jade+01

0.090
3.800
-1.468
36.54
4,900
2480
1.100
1.599
F.9%e+01

5. 30e+01
-1.908

0,001
~1,458

0.536
Jade+01

3.127
2.950

1.851
1.528
{654
1.060
7.99e+01

5 30e+01
0.547

3.217
7164
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Explanations of symbols

Formcode |s - Thickness iz Radius of gyration about the
r - Inner radius principal z-axis
b - Flange width Wely Elastic section modulus about the
h - Height principal y-axis
c - Lip Welz Elastic section modulus about the
A Area principal z-axis
Ay Shear Area in principal y-direction Woly Plastic section modulus about the
Az Shear Area in principal z-direction principal y-axis
AL Circumference per unit length Wiz Plastic section modulus about the
Ap Drying surface per unit length principal z-axis
Cv.ucs Centroid coordinate in Y-direction of Mpl.y.+ Plastic moment about the principal
Input axis system y-axis for a positive My moment
Cz.ucs Centroid coordinate in Z-direction of Mply.- Plastic moment about the principal
Input axis system y-axis for a negative My moment
Iv.ics Second moment of area about the Mpi.z.+ Plastic moment about the principal
YLCS axis Z-axis for a positive Mz moment
Iz.1cs Second moment of area about the Mpi.z.- Plastic moment about the principal
ZLCS axis z-axis for a negative Mz moment
Ivz.ics Product moment of area in the LCS dy Shear center coordinate in principal
system y-direction measured from the
a Rotation angle of the principal axis centroid
system dz Shear center coordinate in principal
Iy Second moment of area about the z-direction measured from the
principal y-axis centroid
I; Second moment of area about the It Torsional constant
principal z-axis L Warping constant
iy Radius of gyration about the By Mono-symmetry constant about the
principal y-axis principal y-axis
Bz Mono-symmetry constant about the

principal z-axis




APPLIED LOADS
DL2 - Window dead load

According to table Table C3.1-1a ASCE 7-16, Windows, glass dead load - 8 psf.
Window height 2°-2"% & 8'-8”. 8psf x 2’-2"% = 17.83 plf. 8psf x 8'-8” = 69.33 plf

Wind Load - Wy+

Wall wind load - 21.04 psf.

Top Chord dead load, from 2°-4” x 21.04 psf = 49 plf to 5’-6” x 21.04 psf = 116 plf
Bottom chord wind load 6’-3” x 21.40 psf = 132 plf

95



Wind Load - Wy-

Wall wind load - 21.04 psf.

Top Chord dead load, from 2’-4” x 21.04 psf = 49 plf to 5’-6” x 21.04 psf = 116 plf
Bottom chord wind load 6’-3” x 21.40 psf = 132 plf

MAXIMUM FORCES

Extrame 10: Cross-section

Selection: All
Mame dx Case Cross-section N Vy V; My My M;
[ft] [Ibf] [IbF] [IbF] [Ibfft] [Ibfft] [Ibfft]

B4 28" 6.000"+ | LRFD-UK |C53 - -B118.5| -308.8 -606.1 0.1 484.5 141.5
{auto)/l | 2x5505150-54

B44 28 6.000"+ | LRFD-UR |CS3 - 10769.6 335.0 659.1 -0.2 -479.7 -125.7
{awta)/?2 | 2x5505150-54

Bl 0.000" LRFD-UK | C53 - -4412.6 246.9 3018 -0.2 -401.8 -301.1
{auko)/2 | 245505150-54

Bl 28 6.000"+ | LRFD-UK |C53 - 44727 -260.2 -355.0 0.2 226.2 120.0
{auto)/2 | 2x5505150-54

B4 28" 6.000"+ | LRFD-UK | C53 - 10390.9 331.3 B51.6 -0.2| -480.4 -127.9
{auta)/3 | 2x5505150-54

B44 18" 0.000"- LRFD-UK | C53 - -4M6.7 44.8 66.4 0.0 5BE.B -103.8
{auto)/2 | 2x5505150-54

B4 300 0.000" LRFD-UIL | C53 - -8118.5 -305.9( -608.3 0.1 -126.3| -319.5
{auto)/l | 2x5505150-54

B44 30° 0.000" LEFD-Ut | C53 - 10769.6 3389 G562 0.2 506.8 379.8
{auto)/2 | 2x5505150-54

B127 0.000" LRFD-UL | C51 - -4405.2 0.0 1.8 0.0 0.0 .0
[Aauta)/2 | 5505150-43

B45 13 0,000"+ | LRFD-UK | C51 - 5562.1 6.5 -57.2 0.0 209.1 7.2
{autc)/2 | 5505150-43

B45 28" 5.000"- LRFD-UIt | C51 - 18447 -13.2 -195.6 0.0 -150.8 -10.8
(auto)/2 | 5505150-43
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Name dx Case Cross-section N Vy Ve My My Mz
[ft] [1bf] [lbf] [Ibf]  [Ibffe]  [Ibffe]  [Ibffe]

B105 7.000"- LEFD-UK |C51 - -235.8 01| -579.7 0.0 -337.9 0.0
{auto)/d | 550515043

B105 0.000" LRFD-UIL | C51 - 136.1 -0.1 578.0 -0.1 0.0 0.0
{auta)/3 | 5505150-43

B105 0.000" LRFD-UKE | C51 - 1214 -01 577.9 -0.1 0.0 0.0
{aukn)/2 | 5505150-43

BE9 0.000" LRFD-UIt |CS51 - B3S 0.1 548.9 0.1 0.0 0.0
{auta)/2 | 5505150-43

B43 2' 7.623" LRFD-UKE | C51 - 20166 -0.9 -160.1 0.0 -734.6 0.0
fauta)/l | 5505150-43

B43 2 7.623" LEFD-UIE | C51 - -18.2 -1.2 191.9 0.0 8B2.0 0,0
{auko)/2 | 5505150-43

B45 1' 6.000"+ LREFD-UIL | C51 - 1798.5 13.1 2511 0.0 -178.2 -11.1
{auta)/2 | 5505150-43

B45 16' 10.000° |LRFD-UR |CS1 - 5488.7 0.1 -16.2 0.0 159.9 15.2
{auko)/2 | 5505150-43

Bileg 13' 6.000"+ |LRFD-UR ([CS52 - -3904.4 -0.4 -7.5 0.0 45.6 -14.6
{auta)/3 | 3505150-43

B169 15 0.000"+ |LRFD-UR [C52 - 5807.7 -26.3 0.9 0.0 -11.3 326
{auko)/4 3505150-43

B170 1" 1.000"+ LRFD-UIL | C52 - 10.8 0.1 -246.3 0.0 266.9 0.1
(auka)/2 | 3505150-43

B2 0.000" LRFD-UK | C52 - -A3.1 0.4 0.0 =0.2 0.0 0.0
{auko)/2 | 350515043

B1E4 0.000" LRFD-UIL | CS2 - 3.0 0.4 0.0 0.2 0.0 0.0
{auta)/2 | 3505150-43

B170 1' 1.000"= LREFD-UK | C52 - =1.7 0.1 =204.2 0.0 =221.2 0.1
{auto)/l | 3505150-43

B170 1' 1.000" LRFD-UIE |52 - 10.4 0.1 246.3 0.0 266.9 0.1
(auto)/2 | 3505150-43

B169 13" 6.000"- LEFD-UK | C52 - -3400.5 -3.9 -5.3 0.0 50.% -17.7
{auto)/2 | 3505150-43

B1E9 15' 0.000"  |LRFD-UR [C52 - CE ey 26.3 -1.0 0.0 -11.3 326
{auta)/4 | 3505150-43

LRFD-UK (autolyl | 0.90*DL1 + 0.90*DLZ + Wi-

LRFD-UIE {autol2 | 1.20°DL1 + L20*DLZ + Wy+

LRFD-UE (auto}/@ | 0.90*DL1 + 0.90%DL2 + Wy+

|LRFD-UIt (autol/4 | 1.20%DL1 & 1.20*DL2 + Wy-




Displacement
Load case D + Lr, inch:
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The maximum deflection for a web header is 0.140”.
According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
L=30’=360", 3607/360=1". 0.14"<1”. Deflection is OK!

Displacement
Load case W, inch:

0.713

0.000

;

=X
The maximum deflection for a web header is 0.713”.
According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
L=30’=360", 3607/360=1". 0.713"<1”. Deflection is OK!




STEEL MEMBER B169 CHECK
AISI 5100-16 LRFD Check

Member B169 3505150-43 AG653 grade 33 LRFD-UIt (auto) 0.72

Yield stress Fy 33.00 ksi
Tensile stress Fu | 45.00 ksi
fabrication cobd formed

The critical check is on position 13.50 ft

Axie definiton :
- local ¥- axis in this code check is referring to the local v axis in Scia Engineer
- bocal y- axis in this code check is referring to the local z axis in S0a Enginesr

nterna 0 B5

Pu -3904.39 | Ibf

Vi [ -0.42 Ibf
Vuy  [=7.46 Ibf
Mut | -0.00 |t
Mux | 4560 |bffE

Muy |-26.51 bt

Mote: Mux and/or Muy include additional moments as defined in art. HL.2

woiFlexural Strength about X-axis::..
Mominal Flexural Strength
According to article F3.1 and formula (F3.1-1).

lamb<da rho b bl
be b2
[inch] [ksi] [inch] [inch]
i 0,479 =239 |- - - - - - - - - -
-33.0 - - -
2 1.457 -33.0 |- - - - - - - - - -
-33.0 - - -
3 3.457 330 100 | 24000 |97.4 0.582 1000 |- 0.864 - - -
-33.0 3.457 1.728 =
4 1.457 330 1.00 | 4.000 91.3 0601 1.000 |1.457 . - . -
33.0 - = -
5 0479 330 0.72 | 0.544 115.1  [{.535 1000 (0479 - - - -
235 - - -
Sxie 0,340 | inch?
Mrixo 934.7 | Ibfit
Resistance factor 0.50
Unity check 0.05 -




Lateral-Torsional Buckling Strength
According to artide F2.1 and formuola (F2.1-1),(F2.1.1-1).

Table of values

Lith 1' 6.000" ft
Sigmaey | 2849 ksi
Kk 1.00

Lt 1' 6000 ft
Sigmat | 217.5 ksl
Ch 1.12

S 0.340 inch?
Fere 485.5 ksi

Mate: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2.78 Fy,

weiFlexural Strength about Y-axis::..
Mominal Flexural Strength
According o article F3.1 and formula {F3.1-1).

fl i lambda rho bl Ia ds

f2 b2 Is
[ksi] [ksi] [inch] [inch] [inch#*] [inch]

1 0474 =330 |- - - - - - - - - -
-33.0 - - -

2 1.457 19.9 1.65 |46.708 |1066.6 |0.137 Logn |- 0.313 - - -
=33.0 1.457 0.728 -

3 3.457 19.9 100 4000 16.2 1.109 0,723 [2.499 - - - -
19.9 - - -

4 1.457 19.9 1.65 |46.708 10666 |0.137 1000 |- 0.313 - -
-33.0 1.457 0.728 -

5 0474 -33.0 |- - - - - - - - - -
-33.0 - - -

Sy 0.100 | nchd

Mo 2747 | Ibffit

Resistance factor | 0.90

Unity chieck 0.11 -

Lateral-Torsional Buckling Strength
According bo article F2.1 and formula (F2.1-1)(F2.1.1-1).

Table of values

| Sigrna,ex 1703.2 ksi
Kt 1.00

Lt 1' 60007 | ft
Sigma,t 217.5 ksi
Ch 1.00

Sfy 0.201 inch®
Fere 1803.7 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2,78 Fy.
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woitAxial Compression Strength::...
MNominal Axial Strength
According to article E2 and farmula (E2-1)

lamb<da rho b

be
[-] [-]
0.479 33.0 1.00

33.0 - - -

2 1.457 33.0 100 |4.000 |91.3 0.601 1.000 | 1.457 - - - -
33.0 - - -

3 3.457 33.0 100 |4.000 |16.2 1.426 0,593 | 2.050 - - - -
33.0 = = =

4 1.457 330 1.00 |4.000 |91.3 0.601 1.000 |1.457 - B . -
33.0 = - =

5 0.479 33.0 100 |0430 |91.0 0.a02 1.000 | 0479 - - - -
33.0 - - -

Table of values

Fn 33.0 ksi

A 0.255 inch?

Prio B402.0 If

Resistance factor | 0.85

Unity check 0,55 -

Buckling check

According o article E2 and formula [E2-1)
Flexural Buckling Strength

According bo article E2.1 and formulz  (E2.1-1}

Buckling parameters XX vy

Sway type Sweay Wy
Unbraced Length L 1 5/8 158 |i
| Effective Length factor K 1.00 1.00
Effective Length 1 5/8 158 |ft
Slenderness 12.97 3170
Flexural Buckling stress Fore | 17032 | 284.9 | ksi

Torsional (-Flexural) Buckling Strength
According to article E2.2, E2.3, E2.4

Sigma,ex 1703.2 | ksi
Sigma, ey 284.9 ksi
Kt 1.00

Lt 15/8 ft
Sigma,t 217.5 ksi |
Sigma, TF 206.3 ksi
Torsional (-Flexural) buckling stress Fore | 206.3 ksl

Fer lambda rho b bl 5 Ia ds
be b2 is
[-] [-] [ksi]  [-] [-] [imch] [inch] [-1 [inch*] [inch]
1 0474 309 100 0430 |[91.0 0.582 1.000 |0.479 - - - -
30.9 - = -
2 1.457 3.9 100 (4000 |91.3 0.581 L.000 | 1.457 - . . -
30.9 - - -
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Combined Compressive Axial Load and Bending
According to article HL.2 and formulas (H1.2-1)

3 3.457 30.9 100 | 4.000 |16.2 1.379 0608 | 2.107 - - -
30.9 - =

4 1.457 305 100 |4.000 (913 0.581 1000 | 1.457 - -
30.9 - -

5 0.47% 30.9 100 | 0.430 |91.0 0.582 1,000 |0.479 - - -
30.9 - -

Table of values

Fix 206.3 lesi

lambda, © 0.40

Fri 30.9 ksi

Ae 0.257 inch?

Pri 7933.0 IbF

Resistance factor | 0.85

Unity check 0.58 -

102

rho b 5
be Is
| [inch] [inch %]
0.479 12.7 -
12.7 - -
2 1.457 12.7 100 |4.000 |91.3 372 1000 | 1.457 -
12.7 -
3 3457 12.7 1.00 14000 (162 0.883 0.850 |2.540 - - -
12.7 - -
4 1.457 12.7 100 |4.000 (913 0.372 1.000 | 1.457 - - -
12.7 -
5 0.479 12.7 1,00 10430 (910 0,373 1000|0479 - - -
12.7 - -
Table of values
Centerling shift ex 0.036 inch
Centerline shift ey 0.000 inch |
Additional moment Mx 0.0 Ibfft
Additiomal mioment My -11.9 Ibfft
i 934.7 I fft
Mny 74,7 Ibfft
PEx 525600.6 Ibf
PEy 87926.9 Ibf Resistamce factor compression .85
Alfa x 0.99 Resistance factor bending x 0.90
Alfa y 0.96 Resistance factor bending v 0.90
Ex ggg Unity check = 0.58+0.05+0,10 = 0,72 - (H1.2-1}
P ?933_0 IhF Ul'llt‘gl' i;hE!:k = 0.55+0.05+0.11 = 0,71 -
Pro 8402.0 Ibf The member satisfies the chedk !



Header top chord level members unity check

External truss members unity check

Internal truss members unity check

Header bottom chord level members unity check

Unity check
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Combinations : LRFD-UIE {auto)

Case Member C55 mat dx un.check
[ft] [-]
LRFD-UIt {auto)/L Bl C53 - 2x5505150-54 AS9L13 grade 50 3° 0000 0.37
LFIFD-UIt {auto)2 B2 51 - 5505150-43 A913 grade 50 14" 0.000" (.40
LRFD-Ult {auto)/2 B3 C51 - 5505150-43 A913 grade 50 2 2,000 0.0
LRFD-UIt (auto)f2 B4 C51 - 5505150-43 AS13 grade 50 2" 2000 0.24
LRFD-UIt {auto)2 BS 51 - 5505150-43 A013 grade 50 0.000" 0.05
LRFD-UIt {auto)/2 B& 51 - 5505150-43 AD13 grade 50 0.000" (.04
LRFD-Ult {auto)/2 B7 51 - 550515043 A913 grade 50 0,000 0.08
LRFD-UIt {auto)f2 BR 51 - 550515043 A013 grade 50 0.000" 0.11
LRFD-UIt (auta)/2 | BY 51 - 5505150-93 2913 grade 50 0.000" 0.15
LRFD-Ult {auto)/2 B10 51 - 5505150-43 A913 grade 50 0.000" 0.17
LRFD-UIt {auto)/2 Bll 51 - 5505150-43 A013 grade 50 20 20007 0.21
LRFD-UIt {auto)/3 B12 51 - 550515043 A913 grade 50 2" 2,000 0.24
LRFD-UIt (auto)/2 | B13 51 - 5505160-43 A913 grade 50 2 2.000° 0.24
LRFD-Ult {auto)/3 Bl14 51 - 5505150-43 A013 grade 50 2 2000 0.34
LRFD-UIt (auto)/3 B15 C51 - 5505150-43 A913 grade 50 2" 7623 0.02
LRFD-Ult {auto)/2 BlG 51 - 5505150943 A913 grade 50 2 F6e23" 0.06
LRFD-UIt {auto)y2  [B17 51 - 5505150-43 AO13 grade 50 > 7623" 0.04
LRFD-Ult {auto)/2 Bl18 51 - 5505150-43 A913 grade 50 276237 0.14
LRFD-UIt {auto)/2 Bi9 C51 - 5505150-43 A913 grade 50 2" 7623 0.16
LRFD-UIt {auto)f2 B20 51 - 5505150-43 AOL13 grada 50 2 7R3 (.19
| LRFD-UIt {autc)3 B2l 51 - 5505150-43 A913 grade 50 2'7.623" 0.21
LRFD-Ult {auto)/2 B22 C51 - 5505150-43 A913 grade 50 2" 7623 0.23
LRFD-UIt {auto)/3 B23 C51 - 550515043 AD13 grade 50 27623 0.29
LRFD-UIt (auto)/3 | B24 51 - 5505150-43 2913 grade 50 2 7623 0.33
LRFD-Ult {auto)/2 B25 C51 - 5505150-43 AD13 grade 50 0.000" 0.04
LRFD-Ult {auto)2 B2& 51 - 5505150-43 AD13 grade 50 0.000" 0.08
LRFC-UIt (auto)f2 B27 51 - 550515043 A913 grade 50 0000 0.11
LRFD-UIt (auto)/2 | B28 €51 - 5505150-43 A913 grade 50 0.000" 0.15
LRFD-UIt {auto)/2 B29 (51 - 5505150-43 A913 grade 50 0.000" 0.17
LRFD-UIt (auto)f2 B30 C51 - 5505150-43 A913 grade 50 2" 2000 0.21
LRFD-UIE {auto)/3 B31 51 - 550515043 A913 grade 50 2 2000 0.24
LRFD=UIt {auto)/2 B3z 51 - 5505150-43 AT13 grade 50 2 2.000° 0.24
LRFD-Ut {auto)/3 B33 51 - 550515043 A913 grade 50 2 2000 0.34
LRFD-UIt {auto)/3 B34 C51 - 5505150-43 A913 grade 50 2" 7623 0.03
LRFD-UIt {auto)f2 B3s 51 - 5505150-43 A913 grade 50 276237 .06
LRFD-UIt {auto),2 B36 ol - 5505150-43 A913 grade 50 2 7.623" (.08
LRFD-Ult {auto)/2 B37 51 - 5505150-43 A913 grade 50 2" 7623 0.14
LRFD-UIt {auto)2 B3& CS1 - 5505150-43 A913 grade 50 276237 0.16
LRFD-UIt {auto)/2 B39 51 - 550515043 AS9L13 grade 50 2 7623 0.19
LFIFD-UIt {auto)/3 B40 51 - 5505150-43 A913 grade 50 2 ?.-533-" 0.21
LRFD-Ult {auto)/2 B4l C51 - 5505150-43 A913 grade 50 27623 0.23
LRFD-UIt {auto)/3 B42 51 - 550515043 A913 grade 50 2 7623 0.29
LRFD-UIt (auta)/3 | B43 51 - 5505150-43 A913 grade 50 2' 7.627" 0.43
LRFD-UIt (auto)/4 Bad 53 - 2x5505150-54 AD913 grade 50 28 6,000 0.66
LRFD-UIt {auto)/4 B45 C51 - 5505150-43 AS13 grade 50 21° 0,000 0.43
LRFD-UIt {auto)2 B4 51 - 5505150-43 A013 grade 50 1° 1.000" 0.08
LRFD-UIt {auto)/2 | B47 51 - 5505150-43 AD13 grade 50 1° 1.000" 0.18
LRFD-Ult {auto)/2 B4 51 - 550515043 A913 grade 50 0,000 0.05
LRFD-Ult {auto)f2 49 51 - 550515043 A013 grade 50 0.000" 0.02
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Case Member mat dx un.check
[ft] [-]
LRFD-UIt {auto)2 B50 51 - 5505150-93 AB13 grade 50 0.000" 0.04
LRFD-UIt (auto)2 | BSL 51 - 5505150-43 AS13 grade 50 1'1.000" 0.07
LRFD-Ul {auto) 2 B52 51 - 5505150-43 AD13 grade 50 1'1.000" 0.09
LRFD-Ult {auto) 2 B53 51 - 5505150-43 AS13 grade 50 1" 1.000" 0.13
LRFD-UlL {auto)f2 BS54 51 - 5505150-43 AG13 grade 50 1'1.000" .16
LRFD-LI {autn)/2 B55 51 - 5505150-93 AS13 grade 50 1'1,000" 0.19
LEFD-Ult {auto) 2 B35 51 - 5505150-43 AS13 grade 50 1" 1.000" 0.23
LRFD-Ult {auto)f2 B57 51 - 5505150-43 AS13 grade 50 1" 1.000" 0.27
LRFD-UNt {aute)/2 | BS8 C51 - 5505150-43 A913 grade 50 0. 000" 0.04
LEFD-Ul {auto) 2 B39 C51 - 5505150-43 AS13 grade 50 1' 10,204 0.05
LRFD-Ult {auto)f2 B0 51 - 5505150-43 AS13 grade 50 1" 10,204 0.10
LRFD-UIt {auto)2 B&L 51 - 5505150-43 AG13 grade 50 1' 10.204" 0.14
LRFD-LIK {(auto)/2 B&2 51 - 5505150-43 AZ13 grade 30 1' 10.204" 0.18
LRFD-Uk {auto)/2 BG3 51 - 5505150-42 AS13 grade 50 1' 10.204" 0.21
LRFD-UK {auto) 2 B4 51 - 5505150-43 AD13 grade 50 1' 10,204 0.26
LRFD-UIt {auto)2 BBS 51 - 5505150-43 AS13 grade 50 1' 10204 0.28
LRFD-LIK {auto)/2 BRG 51 - 5505150-43 AD13 grade 50 1' 10.204" 0.32
LRFD-UK {auto) 2 B&7 51 - 5505150-43 AS13 grade 50 1' 10.204" 0.37
LRFD-Ult {auto) 2 B&8 51 - 5505150-43 AS13 grade 50 0.000" 0.02
LRFO-UIE {auto)f2 B9 51 - 5505150-43 AS13 grade 50 0.000" .04
LRFD-LI {(autn)/2 B70 C51 - 5505150-93 AS13 grade 50 1'1,000" 0.07
LEFD-Ult {auto)/2 B7L 51 - 5505150-43 AS13 grade 50 1" 1.000" 0.0%
LRFD-UI (auta)/2  |B72 C51 - 5505150-43 AD13 grade 50 1" 1,000 0.13
LRFD-UIt {auto)/2 B73 C51 - 5505150-43 2913 grade 50 1" 1.000° 0.16
LRFD-Ulk {auto)/2 B74 C51 - 5505150-43 AD13 grade 50 1" 1.0007 0.19
LRFD-UIL {auto)/2 B7S C51 - 5505150-43 A913 grade 50 1" 10007 0.24
LRFD-UIt (auto)/2 | B76 51 - 5505150-43 4313 grade 50 1" 1.000° 0.28
LRFD-Ult {auto)/2 B77 C51 - 5505150-43 A913 grade 50 0.,000° 0,04
LRFD-UIL {auto)/2 B78 C51 - 5505150-43 A913 grade 50 1'10.2047 0.06
LRFD-UIE (auta)’2 B79 51 - 5505150-43 A913 grade 50 1' 102047 0.11
LRFD-UIE {auto)/2 BAD C51 - 5505150-43 AT 3 grade 50 1' 10.204° 0.14
LEFD-UIE {auto)/2 BE1 C51 = 5505150-43 A913 grade 50 1' 10,2047 0.19
LEFD-UIL {auto)/2 BR2 51 - 5505150-43 A913 grade 50 1' 10,2047 0.22
LRFD-UIE (auto))2 BA3 51 - 5505150-43 A913 grade 50 1'10.204% 0.26
LRFD-UIt {auto)y2 B84 C51 = 5505150-43 A913 grade 50 1' 10,2087 0.29
LEFD-UIE {auto)/2 B85 C51 - 5505150-43 A913 grade 50 1' 10,2047 0,35
LRFD-Ulk {auto)/2 BiG 51 - 5505150-43 A913 grade 50 1' 10,2047 0.45
LRFD-UIE {auto) 2 BR7 5] - 550515043 A913 grade 50 0,000 0,00
LRFD-UIt (auto)/3 Ba8 51 - 5505150-43 A913 grade 50 0,000° 0,05
LRFD-Ulk {auto)/3 B89 51 - 5505150-43 A913 grade 50 7000 0,22
LRFD-UIL {auto)/3 Ba0 C51 - 5505150-43 A913 grade 50 0.000" 0.01
LRFD-UIt (auto)/2 | B491 C51 - 5505150-43 AD3 grade 50 7.000" 0,12
LRFD-Ul {auto)/4 B92 51 - 5505150-43 AD13 grade 50 0,000 0.01
LEFD-UIL {auto)/2 B93 C51 - 5505150-43 A913 grade 50 Z.000" 0.04
LRFD-UIL (auto)/'4 B94 51 - 5505150-43 A913 grade 50 0.000" 0.01
LRFD-UI {auto)/2 | B95 51 - 5605150-43 AD13 grade 50 7.000° 0.02
LEFD-UIL {auto)/2 B9G C51 - 5505150-43 A913 grade 50 0.000° 0.01
LEFD-UIE {auto)/s B97 C51 - 5505150-43 4913 grade 50 7000 0.03
LRFD-Ult (auto))/2 Bag 51 - 5505150-43 4913 grade 50 0.000" 0.01
LRFD=UIE (auto)/2 B99 C51 - 550515043 A913 grade 50 7000 0.02
LREFD-UIE {auto)/4 B10D C51 - 5505150-43 A913 grade 50 0.000° 0,01




Case Member mat dx un.check
[ft] [-]
LRFD-UI (auta)2  [B101 51 - 5505150-43 A913 gracde 50 7.000" 0.04
LRFD-UIE (auto)/4 B102 51 - 5505150-43 2913 grade 50 1,000 0.01
LRFD-UIE {(auto)/2 B103 C51 - 5505150-43 4913 grade 50 .00 0,12
LRFD-UIE {auta))3 B104 51 - 5505150-43 AG13 grade 50 0.000" 0.01
LRFD-UIt (auto)/3 | B10S C51 - 5505150-43 A913 grade 50 7.000° 0.24
LEFD-UIE {autg)/3 B10& C51 - 5505150-43 A213 grade 50 0,000 0.04
LRFD-UIE {auto)'4 B10Y 51 - 5505150-43 A913 grade 50 2.000" 0.02
LRFO-UIt (auto)/3  |BLOB 51 - 5505150-43 2313 grade 50 1" 1.82%" 0.02
LRFD-UIt {auto)/3 | B109 51 - 5505150-43 A913 grade 50 1 1.829° 0.02
LEFD-UIE (auta)2 B110 51 - 5505150-43 A213 grade 50 1" 1.8297 0.06
LRFD-UIL (auto)/4 B111 51 - 5505150-43 A913 grade 50 1" 1.829" 0.08
LRFD-Ult {auto))/2 B112 51 - 5505150-43 A913 grade 50 1" 1.8247 0.13
LRFD-UI! [auto/4 B113 (51 - 5505150-43 AD13 grade 50 1' 1.13;9‘ 0,14
LEFD-UIL {(auto)/2 Bl114 C51 - 5505150-43 4913 grade 50 1'1.829" 021
LRFD-Ult {auto)/4 B115 51 - 5505150-43 A913 grade 50 1" 1.8297 0.22
LRFD-UIE (auto)/2  |BL16 51 - 5505150-43 A913 grade 50 1" 1.829" 0.31
LEFD-UIE {auto)/4 Bi17 51 - 5505150-43 A913 grade 50 1" 1.829° 0.35
LRFD-Ulk {auto)/2 B118 C51 - 5505150-43 4913 grade 50 1" 1.829" 0.57
LRFD-UIE {auto)2 B119 C51 - 5505150-43 A913 grade 50 1" 1.8297 0.05
LRFD-UI (auto)/4 | B120 C51 - 5505150-43 A913 grade 50 1'1.829" 0.08
LRFD-Ult {auto)/2 Bi121 C51 - 5505150-43 A913 grade 50 1" 1.829" 0,13
LRFD-UIL (auto)/4 B122 C51 - 5505150-43 8913 grade 50 1" 1.829" 0.14
LRFD-UIE {auta)2 B123 51 - 5505150-43 A913 grade 50 1" 1.829" 0.21
LRFD-UIt {auto)/4  |B124 C51 - S505150-43 A913 grade 50 1'1.829° 0.22
LEFD-UIE {auto)/2 B125 51 - 5505150-43 A913 grade 50 1" 1.8297 0.30
LRFD-UIL {auto)/4 B126 51 - 5505150-43 A913 grade 50 1" 1.829" 0.35
LRFD-UIt {auto)/2  |B127 €51 - 5505150-43 4913 grade 50 1'1.829° 0.60
LRFD-UIt {auto)y2 B128 52 - 3505150-43 An53 grade 33 0.000" 0,00
LRFD-UIL {(auto)/3 B129 C52 - 3505150-43 AG53 grade 33 0.000" 0.03
LRFD-Ulk (auto)/3 B130 (52 - 3505150-43 AB53 grade 33 0.000~ 0.00
LRFD-UIt (auto)/3  [B131 52 = 3505150-43 ARSI grade 33 0.000" 0.05
LRFD-UIE (auto)/3 Bl132 52 - 3505150-43 ABS3 grade 33 0.000" 0.01
LRFD-Ult {auto)/3 B133 52 - 3505150-43 AB53 grade 33 0.000" 0.07
LRFD-UIL {auto)/3 B134 (52 - 3505150-43 ABS3 grade 33 0.000~ 0.02
LRFO-UIt (auta)/3  |B135 C52 - 3505150-43 AB53 grade 33 0,000 0,09
LRFD-UIE {auto)/3 B136 52 - 3505150-43 ABS3 grade 33 0.000" 0.02
LREFD-UIL {auto)/3 B137 (52 - 3505150-43 A653 grade 33 0.000" 0.09
LRFD-UIL {auta)/3 B138 C52 - 3505150-43 ABS3 grade 33 0.000" 0.02
LRFD-UIt {auta)/3 B139 52 - 3505150-43 ARS3 grade 33 0.000" 0.09
LEFD-UIE {auto)/3 B140 C52 - 3505150-43 AB53 grade 33 0,000 0.02
LRFD-UIL {auto)/3 Bl41 52 - 3505150-43 AB53 grade 33 0.000" 0.09
LRFD-UIt (auta)/3  |B142 52 - 3505150-43 ARSI grade 33 0.000" 0,02
LRFD-UIE (auto)/3 B143 52 - 3505150-43 Ap53 grade 33 1,000 0.07
LEFD-UIE {(auto)/3 Bl44 C52 - 3505150-43 8653 grade 33 0.000 0.01
LRFD-UIE {auto)3 B145 (52 - 3505150-43 ABS3 grade 33 0.000" 0.05
LRFO-UI (auto)/2 | B146 52 - 3505150-43 A653 grade 33 0.000" 0.01
LRFD-Ult {auto)/3 Bl47 52 - 3505150-43 AA53 grade 33 0,000 0,04
LRFD-UIt (autc)/2 | B148 52 - 3505150-43 ABS3 grade 33 0.000" 0.04
LRFD-UIt {auto)/3 B14% 52 - 3505150-43 ARSI grade 33 0.000" 0.04
LRFD-Ult {auto)/3 B150D 52 - 3505150-43 AB53 grade 33 0.000" 0.04
LRFD-UIt {auto)/3 Bis1 52 - 350515043 ABS3 grade 33 0.000" 0.09
LRFO-UIt (autc)/2 | B1SZ 52 - 3505150-43 AB53 grade 33 0.000" 0.03

106




Case Member mat dx un.check
[ft] [-]
LRFD-LIt {auto)/3  [B153 52 - 3505150-43 ARSI grade 33 0.000" 0.12
LEFD-Ult {auic)/4 B154 C52 - 350515043 ABS3 grade 33 0.000" 0.07
LRFD-Ult {autc)/3 B155 C52 - 350515043 ABS3 grade 33 0.000" 0.15
LRFD-UIt {aute)3 B156 C52 - 3505150-43 ABS3 grade 33 0.000" 0.11
| LRFD-UIt {auto)/3 B157 C52 - 3505150-43 ARSI grade 33 0.000" 0.14
LRFD-Ult {auto)/3 B158 C52 - 350515043 ABS3 grade 33 0.000" 0.11
LRFD-UIt {autc)/3 B159 C52 - 350515043 ABS3 grade 33 0.000" 0.12
LRFD-UIt {autel/3 | BL6D C52 - 3505150-43 ARSI grade 33 0.000" 0.09
LRFD-UIt {aute)/2 Bl61 C52 - 3505150-43 ARSI grade 33 0.000" 0.04
LRFD-Ult {auic)/3 Bl62 C52 - 3505150-43 ABS3 grade 33 0.000" 0.12
LRFC-UIt {auto)/4 B163 C52 - 350515043 ABS3 grade 33 0.000" 0.07
LRFD-UIt {auto}/3 | B164 52 - 350515043 ABS3 grade 33 0.000" 0.15
LRFD-UIt {autn)/3 BE165 C52 - 3505150-43 ARS3 grade 33 0.000" 0.11
LRFD-UIt {autc)/3 Blo6 C52 - 3505150-43 ABS3 grade 33 0,000 0.15
LRFD-UIE {auto)/3 Bla¥ 52 - 350515043 ABS53 grade 33 0.000" 0.11
LRFD-UIt {auto)/3 Bl16E C52 - 3505150-43 ABS3 grade 33 0.000" 0.11
LRFD-Ult {auic)1 B169 C52 - 350515043 ARSI grade 33 13" 6,000 0.72
LRFD-Ult {auto)2 B170 C52 - 350515043 ABS3 grade 33 1" 1.000" 0.33
LRFD-UIt {auto)l/2 | B171 52 - 3505150-43 ABS3 grade 33 1 1.000" 0.06
LRFD-UIt {autn)2 Bl172 Ced - 3505150-942 ARSI grads 33 1°1.000" 0.09
LRFD-Ult {auto}/2 B173 52 - 350515043 ABS3 grade 33 1" 1.000" 0.12
LRFD-UIt {auto)2 B174 C52 - 3505150-43 ARS3 grade 33 1" 1.000" 0.12
LRFD-UIt {auto) 2 BL7% C52 - 3505150-43 ABS3 grade 33 1" 1.000" 0.11
| LRFD-LIt {auto)2 E176 (52 - 3505150-43 ARSI grade 33 1" 1.000" 0.12
LEFD-Ult {auto)2 BL77 C52 - 3505150-43 ABS3 grade 33 1" 1.000" 0.12
LRFD-UIt {auto)2 BL78 C52 - 3505150-43 ABS3 grade 33 1" 1.000" .09
LRFD-UIt {(aute)/3  |BL179 52 - 3505150-43 ARSI grade 33 1" 1.000" 0.01
LRFD-Ult {auto)2 B150 C52 - 350515043 ARSI grade 33 1" 1.000" 0.05
LRFD-UIt {auic)2 B151 C52 - 3505150-43 ABS3 grade 33 0,000 0.00
LRFD-UIt {auto) 2 B182 C52 - 3505150-43 ABS3 grade 33 0.000" 0.00
LRFD-UIt {auto)3 B183 (52 = 3505150-43 ARSI grade 33 0.000" 0.16
LREFD-UIt {auic)/3 Bl54 C52 - 3505150-42 ARSI grade 33 0,000 0.00
LRFD-Ult {autc)/4 B185 52 - 3505150-43 ABS3 grade 33 0.000" 0.07
LRFD-UIt {auto) 4 B186 52 - 3505150-43 ABS3 grade 33 0.000" 0.02
LRFD-UIIt {auto)/4 BlaY 52 - 3505150-43 ABS3 grade 33 0.000" 0.0:2
LRFD-Ult {zutc)/4 B188 52 - 3505150-43 ABS3 grade 33 0.000" 0.02
LRFD-UIt {auto) 2 B189 C52 - 350515043 ARSI grade 33 2" 5.530" 0.01
LRFD-UIt {auto}/4 | B190 €52 - 350515043 ABS3 grade 33 0.000" 0.02
LRFD-UIt {autn)3 E191 C52 - 3505150-43 ARSI grade 33 2 5,530" 0.01
LRFD-Ult {auto)/2 B192 C52 - 3505150-43 ARSI grade 33 0.000" 0.02
LRFD-Ult {auto)/2 B193 52 - 350515043 AB53 grade 33 2 5.530" 0.01
LRFD-UIt {auto)/4 | B194 52 - 350515043 ABSY grade 33 0.000" 0.02
LEFD-Ult {auic)/4 B195 C52 - 350515043 ABS3 grade 33 0.000" 0.02
LRFD-Ult {autc)/4 B196 C52 - 350515043 ABS3 grade 33 0.000" 0.02
LRFD-UIt {auto)/4 B197 C52 - 350515043 ABS3 grade 33 0.000" 0.07
LRFD-UIt {autol/4 | B198 C52 - 3505150-43 ARSI grade 33 0.000" 0.072
LRFD-Ult {auto}/3 B199 C52 - 350515043 ABS3 grade 33 0.000" 0.17
LRFD-Ult {auto)2 B200 C52 - 350515043 ARSI grade 33 0.000" 0.01
LRFD-UIt {auto) 2 B201 C52 - 3505150-43 ABS3 grade 33 0.000" 0.00
LRFD-UIt {auto)/2 [ B202 52 - 3505150-43 ARSI grade 33 0.000" 0.07
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2.3.1.7 CANTILEVER ROOF TRUSS DESIGN

General scheme

The top and bottom chord of the truss is reinforced with 5”x0.043” steel plates on both sides.

ol
N}

-—

4

Members number

N

Lo
B18
N
E13




Cross-sections properties

Typa

Detalled

Formcode

Shape type

Item meterial

Fabrication

Cabaaur

A [inch?]

Ay [inch?], A [inch?]

Ay [inch?finch], Ap
[inch?finch]

Cvucs [inch], czucs [inch]
a [deq]

Iy [inch?], I; [inch*]

iy [inch], iz [inch]

Wiy [Inch], Wa [inch3]
Wiy [inch?], Waie [inch]
Maiy+ [kipinch], Moty
[kipinch]

Moo [Kipineh], Mpe-
[kipinch]

dy [inch], d: [inch]

I, [inch*], T [inch®]

By [inch], B [inch]
Picture

Coéd formed C section

5.500; 1.500: 0.043; 0.065: 0,500
114 - Cold formed C section

Thin-walled
AS13 grade 50
cold farmed
|
(]
=
=
7=
7 5]
=
=
ey
B 1.500 |

0.395
0.130
1.84e+01

0.393
0.04
1.722
2.089
0.626
0.7a7
3.73e+01

7.39e+00
-1.010

0.000
0.000

¢ 0.500

0.243
1.84e+01

2.750

0.115
0.539
0.104
0.148
3.73e+01

7.39%+00
0.004

0721
5.8686
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Explanations of symbols

Formcode |s - Thickness iz Radius of gyration about the
r - Inner radius principal z-axis
b - Flange width Wely Elastic section modulus about the
h - Height principal y-axis
c - Lip Welz Elastic section modulus about the
A Area principal z-axis
Ay Shear Area in principal y-direction Woly Plastic section modulus about the
Az Shear Area in principal z-direction principal y-axis
AL Circumference per unit length Wiz Plastic section modulus about the
Ap Drying surface per unit length principal z-axis
Cv.ucs Centroid coordinate in Y-direction of Mpl.y.+ Plastic moment about the principal
Input axis system y-axis for a positive My moment
Cz.ucs Centroid coordinate in Z-direction of Mply.- Plastic moment about the principal
Input axis system y-axis for a negative My moment
Iv.ics Second moment of area about the Mpi.z.+ Plastic moment about the principal
YLCS axis Z-axis for a positive Mz moment
Iz.1cs Second moment of area about the Mpi.z.- Plastic moment about the principal
ZLCS axis z-axis for a negative Mz moment
Ivz.ics Product moment of area in the LCS dy Shear center coordinate in principal
system y-direction measured from the
a Rotation angle of the principal axis centroid
system dz Shear center coordinate in principal
Iy Second moment of area about the z-direction measured from the
principal y-axis centroid
I; Second moment of area about the It Torsional constant
principal z-axis L Warping constant
iy Radius of gyration about the By Mono-symmetry constant about the
principal y-axis principal y-axis
Bz Mono-symmetry constant about the

principal z-axis
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APPLIED LOADS

LOAD ON THE TOP CHORD OF TRUSS

Truss length, (ft) 8 Roof slope, o =]22.6
Loading width, (ft) 11.5
Load Distr. Load, psf| Liner Load, plf
Roof Dead Load 17.85 205.28
Roof LL 20.00 230.00
Roof Wind (up) 22.25 255.87
Roof Wind (down) 7.39 54.94
R vy
y Y Y Y

N

X

MAXIMUM FORCES

Name dx Case N v'p \F. Hg “y- Ml
[Ft] [Ibf] [IbF] [Ibf] [Ibfft] [Ibfit] [lIbfft]

B11 5.000°- LRFD-LIt -10.1 -2.3 0.0 0.0 0.0 0.5
[auto)/1

Bil 50007+ LRFD-UIE a97.3 -54.3 0.0 0.0 0.0 5.7
{auto)/2

B11l B.000"+ LRFD-LIE 36,3 252 0.0 0.0 0.0 -8.2
{auto)y/2

Bli 5.0007- LRFD-LIE 124.1 25.7 0.0 0.0 0.0 6.2
{auto)/2

B12 5.0007+ LRFD-LIE -30.9 264 oo 0.0 0.0 -2.9
{auto}/1

BL2 50007+ LRFD-UIE 3799 -291.1 0.0 0.0 0.0 31.9
{aLito) 2

B12 80007+ LRFD-UIE 140.2 69.3 0.0 0.0 0.0 -28.9
{auto}/2

B12 B.000"- LRFD-UIE 380.3 -201.1 0.0 0.0 0.0 -40.9
{auto)/2

BL3 5,000+ LRFD-UIE -2428.1 211 (ER 1] 0.0 0.0 4.9
{auto)/2

BL3 8.000"- LRFD-UIE 226.4 =22 0.0 0.0 0.0 -1.0
{auto)/1

Bi3 8.0007+ LRFD-UIE -1308.3 -40.3 0.0 0.0 0.0 16.8
{auto)/2

B13 8000+ LRFD-Ult 121.4 33 0.0 0.0 0.0 -1.6
{auto)/1
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Name dx Case N "ﬂl \F. M:q “y Ml

[Ft] [Ibf] [IbF] [Ibf] [Ibfft] [Ibfit] [lIbfft]

Bi4 8.000"- LRFD-UIE 106.3 -33.2 0.0 0.0 0.0 -4.0
{auta)/L

B14 B.000"+ LRFD-LIE -672.2 -87.2 0.0 0.0 0.0 363
{auto}/2

Bi4 50007+ LRFD-UIE -1121.0 360.8 0.0 0.0 0.0 -46.7
{auto)/2

Bl4 B.0007- LRFD=LIE =1120.6 360.8 0.0 0.0 0.0 43.5
[auto}/2

B15 B.000"+ LRFD-UIE 21.5 -0.6 0.0 0.0 0.0 0.5
{auto) 1

BlS 50007+ LRFD-UIE -211.8 -52,2 0.0 0.0 0.0 10.2
{auto)/2

B15 5.000"- LRFD-LIE -128.5 341 0.0 0.0 0.0 9.3
{auta)/2

B1S B.000%+ LRFD-UIE -219.4 7.2 0.0 0.0 0.0 -5.7
{auto)/2

Bl 4" 0.000"+ | LRFD-UIt 2889.4| -100.8 0.0 0.0 0.0 333
{auto)/2

Bl 4 0.000"- LRFD-UIE =317.1 -8.2 0.0 0.0 0.0 -3.3
{auta)/l

Bl 47 0.000"- LRFD-LE 3464.2 85.2 0.0 0.0 0.0 35.6
{auto}/2

B2 2" 0.000"+ | LRFD-UIE 994.3 -14.1 0.0 0.0 0.0 2.0
{auto)/2

B2 4° 0.000"- LRFD-LIE -1012.2| =-365.3 0.0 0.0 0.0 -52.0
{auto}/2

B2 4 0.000"+ |[LRFD-UIE -4285.6 358.8 0.0 0.0 0.0 -63.2
{auto)/2

B2 4°0,000"+ | LRFD-UIE 391.2 -32.7 0.0 0.0 0,0 5.8
{auto)/1

B16 8.000"- LRFD-LIE 70.6 -17.7 0.0 0.0 0.0 -2.1
{auto)/1

BlG 000~ LRFD-LIE -348.8 -49.7 0.0 0.0 0.0 0.0
[auto}/2

Bl6 5.000"+ LRFD-UIE -730.5 192.3 0.0 0.0 0.0 -25.5
{auto)/2

Ble B.0007- LRFD-=UIE -730.1 192.3 0.0 0.0 0.0 22.5
{auto)/2

B17 B.000"- LRFD-UIE 142.4 -46.4 0.0 0.0 0.0 5.6
{auto)/L

BL17 B.000%+ LRFD-LIIE -963.9| -119.8 0.0 0.0 0.0 49.9
{auto)/2

B17 5.0007+ LRFD-UIE -1513.1 504.0 0.0 0.0 0.0 -65.6
{auto)/2

Bi7 8.000"- LRFD-LIE =1512.7 504.0 0.0 0.0 0.0 60.4
(auto))/2

BL1E 50007+ LRFD-LIE =65.1 37.2 0.0 0.0 0.0 -4.8
{autol/1

B18 5000+ LRFD- 7515 -409.5 0.0 0.0 0.0 529
{auto)/2

BiS 00007 LRFD-LIE 436.,7 93.4 0.0 0.0 0.0 0.0
{auto)/2
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Name dx Case N "ﬂl \F. M:q “y Ml
[ft] [1bf] [Ibf] [Ibf] [Ibfft] [Ibfft] [Ibfft]

B18 8.000" LRFD-LIt 751.9 -4049.5 0.0 0.0 0.0 -49.5
{auto)/2

B19 5.000"+ LRFD-UIt -15.9 18.6 0.0 0.0 0.0 -2.3
{auto)1

B19 &.000"+ LRFO-UIt 217.9| -206.6 0.0 0.0 0.0 25.3
{auto)/2

BE19 B.000"+ LRFD-UIE 118.8 43.6 0.0 0.0 0.0 =18.2
{auto)/2

B19 8.000"- LRFD-LIt 218.3 -206.6 0.0 0.0 0.0 -26.3
{autn)/2

B3 6.805"+ LRFD-UIT -27.3 -8.6 0.0 0.0 0.0 1.4
{auto)/1

B3 . B05" LRFD-LIIt 138.0 -21.8 0.0 0.0 0.0 =12.2
{auto)2

B3 6.805"+ LRFD-LIt 314.6 91.5 0.0 0.0 0.0 -14.5
(autolf2

B3 10,887 LRFD-Ult 315.0 91.1 0.0 0.0 0.0 16.6
{auto)/2

B4 6.805"+ LRFD-UIt -B6.7 -16.0 0.0 0.0 0.0 2.8
{auto)/1

B4 6. B05"- LRFD-L11t 468.9 =-45.9 0.0 0.0 0.0 -25.9
{auto)/2

B4 6.805"+ LRFD-UIt G58.2 171.7 0.0 0.0 0.0 -29.6
{autolf2

B4 10.887- LRFD-LIt 958.6 171.3 0.0 0.0 0.0 2B.8
{auto)/?

BS 6.805"+ LRFD-LIt -147.1 -23.5 0.0 0.0 0.0 4.4
{auto)f1

BES 5.805"- LRFD-UIt 763.5 -75.6 0.0 0.0 0.0 -42.7
{auto)2

BS 6.805"+ LRFD-LIt 1615.4 253.3 0.0 0.0 0.0 -47.3
{auto)2

BS 10.8877- LRFD-LUIE 1615.8 2529 0.0 0.0 0.0 3B.8
{auto)/2

Bz 6.805"+ LRFC-LIt -129.3 -31.1 0.0 0.0 0.0 6.9
{auto)/1

B& 6.805"- LRFD-UIt 888.3 -89.7 0.0 0.0 0.0 -50.7
{auto)/2

BE& 6.805"+ LRFD-LIIt 1417.%| 335.8 0.0 0.0 00| =75.0
{auto)2

B& 10.887"- LRFD-UIt 1418.3 335.4 0.0 0.0 0.0 39.1
{auto)f2

B7 Ga05" + LRFD-LIIt -1865.4| -130.5 0.0 0,0 0.0 20.7
{auto)/2

B7 10.887- LRFD-UIt 171.7 11.3 0.0 0.0 0.0 2.1
{auto)/1

B7 10,887 LRFD-UIt -1865.0( -130.9 0.0 0.0 0.0 =23.7
{auto)?

B7 108877+ LRFD-UIt -851.6 51.7 0.0 0.0 0.0 -29.1
{autal/2




According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
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Name dx Case N "ﬂl \F. M:q “y Ml
[Ft] [Ibf] [IbF] [Ibf] [Ibfft] [Ibfit] [lIbfft]

BE 6.805"+ LRFD-LIIt -1306.8| -195.0 0.0 0.0 0.0 32.7
{auto)/2

BE 10,887 LRFD-LIt 120.4 17.2 0.0 0.0 0.0 3.0
{auto)1

B& 10887+ LRFD-LIt -532.9 57.7 0.0 0.0 0.0 -32.5
{auto}f2

Ba 10,8877 LRFD-LIt <1306.4| =195.4 0.0 0.0 00| =33.7
{auto)/2

B9 6.B0S"+ LRFD-LIIt -1238.0 0.2 0.0 0.0 0.0 15.1
{auto)/2

BS 10,887 LRFD-LIt 114.2 7.5 0.0 0.0 0.0 1.3
{auta)1

BY 10887 LRFD-LIIt 12376 -90.6 0.0 0.0 0.0 =157
{auto)/2

B9 10,8877+ LRFD-LIIt -511.4 35.7 0.0 0.0 0.0 -20.0
{auto)/2

B10 6805+ LRFD-LIt -563.0 -50.5 0.0 0,0 0.0 10,9
{auto}/2

B10 10,887~ LRFD-LIIt 52.1 349 0.0 0.0 0.0 0.5
{auto)/l

B10 10.887"- LRFD-LIIt -562.6 =50.9 oo 0o 0.0 6.4
{auto}/2

B10 0.000" LRFD-UIt -319.2 172.7 0.0 0.0 0.0 0.0
{auto)/2

B10 10.887"+ LRFD-LIt -190.6 i6.1 o0 0.0 0.0 -8.9
{auto)/2

MName Combination key
LRFD-UIt {autol'l | 0.90*0L1 + 0.90*DL2 + Wind Load (Up)
LRFD-Ult {auto)f2 | 1.20*DLL + L60=Lr + 1.20%DL2 + 0.50%Wind Load
(Down)
Displacement
Load case D + Lr, inch:
R CILIITT]]

N

N

The maximum deflection for a web header is 0.048”.

L=4’ x 2=96",

96/7/360=0.266".

0.042"< 0.266”. Deflection is OK!




STEEL MEMBER B1 CHECK
AISI 5100-16 LRFD Check

Member B1 Cold formed Csection A913 grade 50 LRFD-Ult (auto) 0.22

(5.500; 1.500; 0.043;
0.062; 0.500)

Yield stress Py 50.00 ksi

Tensile stress Fu | 65.00 ksi
fabrication cold formed

The critical check is on position 4,00 ft
Axls definition :

- lacal x- axis in this code check is referring to the local y axis in Scia Engineer
- local v- axis in this code check is referring to the local z axis in Scia Enginesr

Internal forces

Pu 3464.22 | IBF

Vux_ |B515  |Ibf
Vuy | -0.00 I
Mut_ | -0.00 [
Mux | 0.00 i

Muy [35.59 Iofft

MNominal Tensile Strength
According o article D2 and formula  (D2-1).

Tn 19741.3 [ Ibf
Resistance factor | 0.90
Inity check 0.15 =

«:iFlexural Strength about Y-axis::...
MNominal Flexural Strength
According to article F3.1 and formula  {F3.1-1).

[ [ [inch] linch4] [inch]

1 [0.395 [50.0 |1.00 |0.430 |133.6 |0.612 1.000 |0.395 |- - |- -
50.0 i . ;

3 [1.290 |46.2 |0.29 |10.843 |315.9 |0.382 1.000 |- 039z |- |- -
-13.3 1200 |0.645 -

5 |5290 |-17.1 |- g : - - . - S E
-17.1 . - -

7 |L290 [46.2 |0.29 |10.843 |315.9 |0.382 1000 |- 03ez |- |- -
-13.3 1200 |0.645 .

g |03%5 [S0.0 |1.00 |0430 1336 |0.612 1.000 |0395 |- - |-
50.0 i . .
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Table of values

Sye 0.104 | inch?®
My 432.3 | Ibfft
Resistance factor | 0.90

Unity check 0.0% -

Lateral-Torsional Buckling Strength
According to artcle F2.1 and formula (F2.1-1),(F2.1.2-1).

Table of values

Sigma,ex 2170.1 ksi
Kt 1.00

Lt 1' 0.000" | ft
Sigma,t G40.8 ksi
(s -1.00

CTF 0.74

Sy 0,104 inch?
i 3.031 inch
Fcre 29636 kel

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or egual to 2.78 Fy.
Distortional Buckling Strength
Accarding to article F4 and formula F4.1-2.

116

Sfy 0,104 inch*
My 432.2 Infft
L 1' 0,000 ft
Bela 1.04

k.phi,fe 282.4 Iof

k, i, we 141.1 Iof
k,phi 0.0 Iaf
k,phi,fg 0,006 inch?
b, phil,wig 0.008 inch#
Fd 29,1 ksi
SF 0,104 inch?
Mcrd 251.5 Ibfit
Lambda,d 1.31

Mn 274.4 IbFft
Resistance factor | 0,90

Unity check 0.14 -

Lim 1" 0.000" ft

Ler 1" 2.500" ft

hi 5.500 inch

Ixf 0.001 irch*

IyF 0.016 inch?

Tneyf 0,003 inch*

Cwif 0.000 inch®

Jf 0,000 inch?

x0f 0.510 inch

hxf -0.937 irch

Af 0.078 inch?

i -{.058 irch

Ksi,wah .00
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Number of compressed flanges: 2
Critical flange contains Initial shape parts: 2, 3, 1

Shear Strength
Aocording to article G2.1 and formula (G211}

‘?
g
g

Element ID  Aw [inch?]  Vn [Ibf]
3 0.055 1664.1
5 0.000 0.0
7 0.055 1664.1
Vnx 3328.2_| Ibf
Resistance factor | 0.95
Unity check 003 |-

Combined Bending and Shear
According to article H2 and formula  (H2-1)

Mo 432.3 it
Wnx 3328.2 | Ibf
Resistance factor shear (.95
Resistance factor bending v | 0.90

Unity check (My, V&) = sqri(0.01+0.00) = 0.10
Combined Tensile Axial Load and Bending

According to article H1.1 and formulas (H1.1-1), {H1.1-2)

Sty 0.292 inch?
Myt 1217.6 bt
My 2744 Ibrft
Tn 19741.3 | lbf
Resistance factor tension 0.55

Resistance factor bending v | 0.90

Unity check = 0.00+0.03+0.18 = 0.22 - (H1.1-1)
Unity check = 0.00+0.14-0.18 = -0.04 - [H1.1-2)

The member satisfles the check !




Unity check

AVEAN

F % AN

Combinations : LRFD-UIt [auba)

5

\

- -

Case Member mat dx un.check
[ft] [-1
LRFD-UIt (auto)fl | B11 5505150-43 - Cold formed C section A913 grade 50 3.000" 0.03
LRFD-UI {auto)fl  [B12 5505150-43 - Cold formed C section A913 grade 50 8.000" 0.15
LRFD-UI {auto)fl [ B13 5505150-43 - Cold formed C section AS13 grade 50 5.000" 0.27
LRFD-UI (auto)fl | B14 5505150-43 - Cold formed C section AS13 grade 50 5.000" 0.25
LRFD-UI {auto}f1l  [B15 3505150-43 - Cold formed C section A913 grade 30 3.000" 0.05
LRFD-Ul (auto)fl | Bl 5505150-43 - Cold formed C section AG13 grade 50 4" 0.000" 0.22
LRFD-UI (auto)fl [ B2 5505150-43 - Cold formed C section AY13 grade 50 4 0.000" 0.72
LRFD-UI {auto)'1 [ B16 5505150-43 - Cold formed C section A913 grade 50 5.000" 0.15
LRFD-Ul {auto)/l [B17 5505150-43 - Cold formed C section AG13 grade 50 5.000" 0.35
LRFD-UI {auto)fl [ E18 5505150-43 - Cold formed C section A913 grade 50 8.000" 0.19
LRFD-UI {auto)fl | B19 5505150-43 - Cold formed C section AS13 grade 50 &.000" 0.10
LRFD-Ul {auto)fl  [E3 53505150-43 - Cold formed C section AS13 grade 50 5.805" 0.05
LRFD-UI (auto}fl [ B4 5505150-43 - Cold formed C section AG13 grade 50 6.805" 0.13
LRFD-UI {auto)fl [ BS 5505150-43 - Cold formed C section A913 grade 50 G.805" 0.21
LRFD-UIt {auto)'l [ B6& 5505150-43 - Cold formed C section AB13 grade 50 6.805" 0.27 |
LRFD-UI {auto)f1l [ BE7 5505150-43 - Cold formed C section A913 grade 50 10.887" 0.27
LRFD-UI (auto)fl [ B8 5505150-43 - Cold formed C section AS13 grade 50 10.887" 0.23
LRFD-UI (auto)fl [ BS 5505150-43 - Cold formed C section AS13 grade 50 10.887" 0.17
LRFD-UIL {auto)l | B1D 5505150-43 - Cold formed C section AZ13 grade 50 B.805" 0.09
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2.3.1.8 PATIO ROOF BEAM AND COLUMN DESIGN

General scheme
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Members number

&2

Members cross-sections

3x550S5150-4

120



121

Box beam

Type

Shape type

Itemn material
Fabrication

Coloair

A [inch?]

Ay [inch?], Az [inch?]
AL [inch¥finch], Ap
[irch?{inch]

a [deg]

1, [inch1, L. [inch ]

iy [inch], & [inch]
Wery [inch#], Wiz [inch?]
Weey [inch?], Wpi: [inch )]
Mpiy+ [Kipinch], Mpie-
[kipineh]

Mpizs [Kipinch], Mgz,
[kipinch]

dy [inch], d: [inch]

Tz [imch#], Tw [nch®]
By [inch], e [inch]
Picture

Cross-sections properties

14005250-97+550T 150-68
Thin-walled
AD13 grade 50
cold formed
i
5.085
L5375
3.93e+01

1.673
0.00
151.132
5.452
21.382
25.250
1,26e+03

Fle+l2
0.004

60611
0.000

2917
B.63e+01

7.961

26.436
2.280
9.613

10.828

1.26e+03

5.41e+02
0,000

214,838
0,000
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Explanations of symbols

Formcode |s - Thickness iz Radius of gyration about the
r - Inner radius principal z-axis
b - Flange width Wely Elastic section modulus about the
h - Height principal y-axis
c - Lip Welz Elastic section modulus about the
A Area principal z-axis
Ay Shear Area in principal y-direction Woly Plastic section modulus about the
Az Shear Area in principal z-direction principal y-axis
AL Circumference per unit length Wiz Plastic section modulus about the
Ap Drying surface per unit length principal z-axis
Cv.ucs Centroid coordinate in Y-direction of Mpl.y.+ Plastic moment about the principal
Input axis system y-axis for a positive My moment
Cz.ucs Centroid coordinate in Z-direction of Mply.- Plastic moment about the principal
Input axis system y-axis for a negative My moment
Iv.ics Second moment of area about the Mpi.z.+ Plastic moment about the principal
YLCS axis Z-axis for a positive Mz moment
Iz.1cs Second moment of area about the Mpi.z.- Plastic moment about the principal
ZLCS axis z-axis for a negative Mz moment
Ivz.ics Product moment of area in the LCS dy Shear center coordinate in principal
system y-direction measured from the
a Rotation angle of the principal axis centroid
system dz Shear center coordinate in principal
Iy Second moment of area about the z-direction measured from the
principal y-axis centroid
I; Second moment of area about the It Torsional constant
principal z-axis L Warping constant
iy Radius of gyration about the By Mono-symmetry constant about the
principal y-axis principal y-axis
Bz Mono-symmetry constant about the

principal z-axis




APPLIED LOADS
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DIAGRAM OF POINT LOADS ON ROOF BEAMS
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POINT LOAD ON THE ROOF BEAM AT FOINT A

Truss length, (ft) 22,167

Loading width, (ft) 2

Load Distr. Load, psf] Liner Load, plf | Reactions, Ib

Roof Dead Load 17.85 35.70 395.68

Roof LL 20 40.00 443.34

Roof Wind (up) 23.12 46.24 512.50

Roof Wind (down) 8 16.00 177.34
POINT LOAD ON THE ROOF BEAM AT POINT B

Truss length, (ft) 4,167

Loading width, {ft) 2

Load Distr. Load, psf] Liner Load, plf | Reactions, Ib

Roof Dead Load 17.85 35.70 74.38

Roof LL 20 40.00 83.34

Roof Wind (up) 23.12 d6.24 96,34

Roof Wind (down) 8 16.00 33.34
POINT LOAD ON THE ROOF BEAM AT POINT C

Truss length, (ft) 22.167

Loading width, (ft) 1.416

Load Distr. Load, psf] Liner Load, plf | Reactions, Ib

Roof Dead Load 17.85 25.28 280.14

Roof LL 20 28.32 313.88

Roof Wind (up) 23.12 32.74 362.85

Roof Wind {down) 8 11.33 125.55
POINT LOAD ON THE ROOF BEAM AT POINT )

Truss length, (ft) [

Laading width, (ft) 12.125

Load Distr. Load, psf| Liner Load, plf | Reactions, |lb

Roof Dead Load 17.85 216.43 649.29

Roof LL 20 24250 727.50

Roof Wind [up) 23.12 28033 840.99

Roof Wind (down) 8 97.00 291.00




POINT LOAD FROM TRUSS TO TRUSS IN POINT P1

Truss length, (ft) 7.17

Loading width, (ft) 2.20

Load Distr. Load, psf| Liner Load, plf | Reactions, Ib
Roof Dead Load 17.85 39.27 140.72
Roof LL 20 44,00 157.67
Roof Wind {up) 23.12 50.86 182.26
Roof Wind (down) a 17.60 63.07

POINT LOAD FR

OM TRUSS TO TRUSS IN POINT P

Truss length, (ft) 7.17

Loading width, (ft) 5.50

Load Distr. Load, psf| Liner Load, plf | Reactions, Ib
Roof Dead Load 17.85 98,18 351.79
Roof LL 20 110.00 394.17
Roof Wind {up) 23.12 127.16 455.66
Roof Wind (down) 3 44,00 157.67

POINT LOAD ON THE ROOF BEAM AT POINT D

Truss length, (ft) 22.167

Loading width, (ft) 1

Load Distr. Load, psf| Liner Load, plf | Reactions, Ib
Roof Dead Load 17.85 17.85 197.84
Roof LL 20 20.00 221.67
Roof Wind {up) 23.12 23.12 256.25
Roof Wind (down) 8 3.00 88.67

TOTAL POINT LOAD ON THE ROOF BEAM AT POINT D

Truss length, {ft) X1 X2 x3
22.167 4,17 7.17 10.83
Load P1,1b P2, Ib Reactions D, Ib | TOTAL POINT LOAD, Ib
Roof Dead Load 140.72 351.79 286.19 484.03
Roof LL 157.67 394,17 320.66 542.33
Roof Wind (up) 182.26 455.66 370.69 626.94
Roof Wind (down) &63.07 157.67 128.27 216.93
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MAXIMUM FORCES

N Vy Vi My My Mz
[Ibf] [IbF] [1b§] [Ibffe] [Ibfit] [Ibffe]
B2 27 20007 LRFD-=LIt 0.00] 000 -8400.23 2532.18 0,00 0.00
{auta)/1
B2 0.000" LRFD-UIt 0.00| 0.00 7232.23| 2532.18 0,00 0.00
{autol'l
B2 14' 0.000°- LRFD-UIE 0.00] 000 -6H.56| -233.63 -4942.99 0.00
(auto)/2
B2 14" 0.000°+ | LRFD-Uit 0.00] 000 -3592.66 2532.18 54664.01 0.0
{auto)f1
Bl B 4.518% LRFD-LIt 219.96( 0.00( -10082.8B8 0.00 -55149.59 0.00
{auto)'l
El &' 4.518"+ LRFD-UIt -95.82| 0.00 4392.50 0.00| -55149.59 0.00
{auto)'L
Bl &' 4,518 LRFD-UIt -19.05| 0.00 8573.30 0.00 4854.91 0.00
{auto)/2
1 10' 0.0007 LRFO-UIt 1163.82| 0.00 240.00 0.00 0.00 0.00
(autol'2
L | 0.000" LRFD-UIE 740961  0.00 -315.00 .00 0,00 0.00
{auto}3
€1 10" 0.0007 LRFO-UIt -7377.37 | 0,00 315.00 0.00 (.00 0.00
{auto)3
1 5 0.000%- LRFD-UIt =7393.49 000 0.00 0.00 =7B7.50 0.00
{autol/3
C1 0.000" LRFD-LIt -14511.07 | 0.00 -157.50 .00 .00 0.00
{auto)/1
MName Combination key
LRFD-UIt (auta)/1 1204012 + 1.20%D13 + 1.60%Lr + 0.50%Wdown

LRFD-Uit (auto)/2

D.90*DI2 4 D.90*DIZ + Wup

LRFD-UIt_(auto)/3

1.20%D12 + 1.20%DI13 + Wdown

Displacement beam B2
Load case D + Lr, inch:

LSUIOLZ D

e I

&

uoul 1990

The maximum deflection for a web header is 0.661”. According to TABLE 1604.3 the code

s

IBC 2018, maximum member deflection should not exceed - L/180 for “Supporting nonplaster ceiling”.
L=6-4” x 2 =152”, 152”180=0.84". 0.661"< 0.84”. Deflection is OK!
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Displacement beam B1
Load case D + Lr, inch:

E—

The maximum deflection for a web header is 1.096”. According to TABLE 1604.3 the code
IBC 2018, maximum member deflection should not exceed - L/180 for “Supporting nonplaster ceiling”.
L=27-2" = 326", 326”/180=1.811". 1.096"< 1.811”. Deflection is OK!

STEEL MEMBER B1 CHECK
AISI 5100-16 LRFD Check

Member B1 14005250-97+550T150-68 A913 grade 50 LRFD-UR (auto) 072

Material data

Yield stress Fy | 50.00 ksi

Tensile stress Fu [ 65.0:4 ksi
fabrication cold formed

The critical check is on position 6.38 ft
Axis definition :

- local x- axis in this code check is referring to the local y axis in Sda Engineer
- local y- axis in this code check is referring to the local z axis in Scla Enginesr

Pu 219.96 IbF
Viax (0,00 Ibr
Vuy | -10082.87 | Ibf

Mut__|0.00 Ibft_|
Mux |-55213.43 | Ibfft

Muy | 0.00 Ibfft

Mominal Flexural Strength
According to article F3.1 and formula  (F3.1-1).

Ia ds

[inch] [inch] [inch#] [inch]

1 |0574 [-44.038 |- . - - -
-48.064 - - -

2 |2398 |48.302 |- - - - - - - |- -
-48.302 . - -

3 [11136 |[39.719 |0.97 |23.136 |50.589 0.886 0.848 |- 2382 |- |-
-38.378 9447 |2.423 -

4 [2398 |49.643 |L.00 |4.000 |525.055  |0.307 1.000 |2.398 |- - |- -
49.643 - - -
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5 0.574 48405 082 |0.459 377793 0.362 1000 0574 - - - -
45,378 - - -

] 0.085 50.000 0,99 |0.435 7328.238 0.083 1.000  [0.085 - - - -
49,405 - - -

7 0085 50.000 1.00 | 4.000 BFI53 BO7 | 0.027 1000|0085 - - - -
50.000 - - -

8 0.085 50.000 0,99 |4.024 67754.600 | 0027 1.000 |- 0.042 - - -
408405 0085 0.043 -

Q9 0085 -qE.064 |- - - - - - - - - -
-48.659 - - -

i0 | 0.085 -48.659 |- - - - - - - - - -
-48.659 - - -

11 | 0.085 -43.064 |- - - - - - - - - -
-48.659 - - -

12 | 0.574 40405 0,82 |4.164 3425.300 0.120 1.000 |- 0.276 - - -
45.378 0.574 0.298 -

13 | 2398 49,643 1.00 | 4.000 525.055% 0,307 1000 |- 1.199 - - -
40,643 2.398 1.199 -

14 |11.136 [|39.719 057 |23.136 | 50.589 0.886 0848 |- 2.382 - - -
-38.378 9447 2423 -

15 | 2.398 48302 |- = . = = = = . . =
-48.302 - - -

16 | 0.574 -44,038 |- - - - - - - - - -
48,064 = = -

17 | 0.466 -48.659 |- - - - - - - - - -
-48.659 - - -

23| 1.381 48405 0.80 | 4.407 1744.338 0.168 L0000 |- 0629 - - -
39.719 1.381 0.752 -

26 |1.381 -38.378 |- - - - - - - - - -
-48.064 - - -

30 | 0.085 50.000 1,00 | 4.000 67353807 | 0,027 1000 [0.085 - - - -
50.000 - - B

35 | 1.381 48,405 0.80 | 4.407 1744.338 0.168 1.000 |- 0.629 - - -
38.719 1.381 0.752 -

40 | 0.051 50,000 0,99 |4.014 BA0ETT 0,282 1000 |- 0.02% -
49,543 0.051 0.026 -

44 | 1.381 38,378 |- - - - - - - B - -
-48, 064 - - -

48 | 0.085 -48.659 |- = - - = = = = - =
48,659 - - -

Sxe 21.095 inch®

Mnxo A7RG7.35 It

Resistance factor 0,590

Unity check 0,70
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Lateral-Torsional Buckling Strength
According o article F2.1 and formdla (F2.1-1),(F2.1.1-1).

Table of values

Lith 1" 7.005" ft
Sigma, ey irf ksi
Kt 1.00

Lt 1' 7.005" ft
Sigma,t 4767276 | ksi
Cb 1.13

Sfx 21.383 inch?
Fera irif ks

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or egual to 2.78 Fy.

Shear Strength
fdccording to  article G2.1 and formula  (G2.1.1)
Shear force Vy

Element ID Aw [inch?] V¥n [Ibf]

1 0.058 1751.73

2 0.000 0.00

3 1.133 1322679

4 0.000 0,00

5 0.058 1751.73

& 0.006 173.09

7 0.000 (.00

g 0.006 173.09

9 0.006 173.09

10 0.000 0.00

11 0.006 173,04

12 0.058 1751.73

13 0.000 0.00

14 1.133 13226.79

15 0000 0.00

16 0.058 1751.73

17 0.000 0.00

22 0.234 7031.44

Pl 0.234 7031.44

30 0.000 0.00

35 023 703144
40 0.000 B.0L W,y 62284.62 1€
44 0.234 7031.44 Resistance factor | 0.95

48 0,000 0,00 Unity check 0.17 -

Combined Bending and Shear
According to article H2 and formula  (H2-1)

Mrixo g7897.35 | |bift
Wy G2284.02 Ibf
Resistance factor shear 0.95
Resistance factor bending x| 0.90

Unity check (Mx, Vy) = sqrt{0.49+0.03) = 0.72
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Combined Tensile Axial Load and Bending
According to artidle H1.1 and formulas (H1.1-1), (H1.1-2)

Table of values

St 21.382 irnch?
Mrixt 39052.31 bt
Mrix 87857.35 bt
Tn 254260.98 Iksf
Resistance factor tension 0.95

Resistance factor bending = | 0.90

Unity check = 0.69+0.00+0.00 = 0.6%9 - (H1.1-1)
Unity check = 0.70+0.00-0.00 = 0.70 - {H1.1-2)

The member satisfies the check !

Unity check

Linear caboulation, Extreme : Member
Selection : B2, B1
Combinations : LRFD-UIE {auto)

Case Member Cs5 mat dx

un.check
[ft] [-]
LRFD-UIt (auto)/l | B2 Box beam - 14005250-97+550T150-68 AD13 grade 50 14 0.000" 0.70
LRFD-UIt (auto)/l | B1 Bax beam - 14005250-974550T150-68 | A913 grade 50 &' 4.518" 0.72
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2.3.1.9 CORNER ROOF BEAM

General scheme

411 10

wr—

Members number

Members cross-sections

2y}
34
L
L
L

P
&
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Cross-sections properties CS3 - 2x1400S250-97 + 2x550S150-68

132

Type

Shape type

Item materlal
Fabrication

Calaur

A [inch?]

Ay [inch?], A; [Inch?]

A [inchifinch], Ap
[nch?indh]

crucs [inch], czucs [inch]
a [deq]

Ty [inch®]; Ix [inch®)

by [inch], i [inch]

Weiy [Inch ¥}, W= [Inch3]
Wy [inch?] Wiz [inch?]
My [Kipinch], My
[kipindh)

Hgﬂ.‘:.d- [k.lmehL Mpl.r.-
[Rpirach ]

dy [inch], ds [inch]

I [inch ], T [inch®]

By [Inch], B [inch]
Picture

2x14005250-97 + 2x550T150-68

Thin-walled
ASFZ grade 50
cold formed
]
Z
I

4.508
1.737
3.92a+01

4.222
0.00
146,863
5470
20,778
24479
1.22e+03

5.22e+02
0.000

0.097
.0a0

2.840
9.73e+01

6.854

25.481
2.279

0. 266
10.436
1.22e403

5.22e+02
0.0:00

0.0:00
0.0




APPLIED LOADS

LOAD ON ROOF BEAM
Beam length, (ft) 8 Roof slope, a =22.6
Loading width, (ft) 11.5
Load Distr. Load, psf Liner Load, plf

Roof Dead Load 17.85 205.28

Roof LL 20.00 230.00

Roaof Wind {up) 24.10 277.15

Roof Wind (down) 8.00 92.00

MAXIMUM FORCES

Name dx Case N Vy V: M My M

[ftl [Ibf]  [ibf] [Ibf] [ibfft] [ibfft]  [ibffe]

Bl 14 Q000" | LRFD-UIE 0.0 0.0| -3277.5 0.0 -4308.9 0.0
{auto)/1

Bl 4 0.000"+ | LRFD-Ult 0.0 0.0 3500.1 0.0| -5422.0 0.0
{auto)/1

Bl 9 3529 LRFD-LIE 0.0 0.0 -88.0 0.0 3609.9 0.0
{auto)/1

Combination key
LRFD-UIE {auto)fl L2001 + 1.60%Lr + 1.20*DL2 + 0.50*Wind Down
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Displacement
Load case D + Lr, inch:

!
.vul'

!

0.00

The maximum deflection for a web header is 0.005”.

According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/360.
L=10'=120", 120”/360=0.334". 0.005"< 0.334”. Deflection is OK!

STEEL MEMBER B1 CHECK
AISI 5100-16 LRFD Check

Member Bl 2x14005250-97 + ASY2 grade 50 LARFD-UIt (auto) 0.13

2%550T150-68
Material data
Yield stress Fy 50.00 ks
Tensile stress Fu | 65.00 ksi
fabricabion cold formed

The critical check is on position 4.00 ft

Axis definition

- local - axis in this code check is referring to the local y axis in Scia Engineer
- local y- axis in this code check is referring bo the local z axis In Scia Engineer

NLErT

Pu 0.00 It

Yux | 0.01 IEsf
Vuy | 3500.08 Ibf
Mut | 0.00 Ifit

Mux | -5422.03 | Ibfft

Muy |-0.01 Ibft
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«.;iFlexural Strength about X-axis::...
Nominal Flexural Strength
According to arbicle F3.1 and formula (F3.1-1).

Lateral-Torsional Buckling Strength
According to artide F2.1 and formulz (F2.1-1),(F2.1.1-1).

[inch*] [inch]

1 0.576 49.5 092 | 0.457 3396 (0382 1.000 | 0.576 . -
45.7 - - -

2 2403 49.5 1.00 | 4.000 1709 | 0.,538 1.000 | 2403 - - -
449.5 - .

3 13903 |49.5 085 |20.284 |25.9 1.382 0608 |- 2.199 - -
-41.9 8.457 4,239 -

4 2403 -41.9 |- - - - - - - - -
-41,9 -

5 0.577 =381 |- - - - - - - - -
-41.9 - - -

3 0.576 38,1 - - - -
-41.9 -

7 2403 -41.9 (- - - - - - - - -
-41.9 - - -

8 13903 |49.5 085 |20.284 |259 1.382 0.608 |- 2,199 -
-41.9 8.457 4.229

9 2.403 44,5 1.00 | 4.000 1704 | 0.,538 i000 |- 1.201 - -
49.5 2403 1.202 -

10 | 0.576 49.5 0.4 | 0457 3396 (0382 1.000 | 0.576 - -
45,7 - = -

11 | 1.466 -328 |- - - - - - - - -
-42.4 - - -

12 |5.432 -42.4 - - - -
-47.4 = = =

13 | 1.466 -328 |- - - - - - - - -
-42 .4 - - -

14 1.466 50.0 081 | 0.504 8.4 1.327 0.629 |0.922 -
40.4 - = -

15 |5.432 50.0 1.00 | 4.000 16.4 1.74 0501 |- 1.361 - -
50.0 271 1.361

16 |1.466 50,0 051 | 0.504 84 1.327 0.629 |0.922 - - -
40,4 - - -

Sxe 17.508 inch?

Mrixo 72949.0 | Ibfft

Resistance factor .90

Unity check 0.08 =



0.576 435

40.1 = - =

2 2.403 43.5 100 [4.000 1709 [0.505 1000 | 2,403 - - - -
43.5 - - -

3 13.903 435 0.88 |[21.038 |26.8 1.273 0650 |- 2.329 = = =
-38.3 9,035 4.517 -

4 [2403  [-383 |- - - - - - - - |- -
-38.3 - - -

5 (0577 |-349 |- - - - - - E - |- -
-38.3 - - -

6 |0576 |-349 |- - - - - - - - |- -
-38.3 - - -

7 (2403 |-383 |- - - - - - E |- -
-38.3 - - -

& 13.903 435 0.88 [(21.038 |26.8 1.273 0.650 |- 2.329 - - -
-38.3 5,035 4.517 -

| 2403 435 1.00  [4.000 1709 [0.505 1.000 |- 1.202 - - -
43.5 2,403 1.202 -

10 (0576 435 0.92 [0.4958 339.9 | 0.358 1.000 | 0576 - - - -
40.1 - - =

11 1466 |-30.1 |- - - - - - - . - -
=38.7 = - =

12 5432 -38.7 - - - - - - - - - -
-38.7 - - -

13 [1.466 =301 |- - - . . - - . . -
-38.7 - - -

14 [1.466 44.0 0.80 |[0.505 28.5 1.242 0662 |0.971 - - - -
354 - - .

15 [5.432 44.0 100 [4.000 16,4 1.636 0329 |- 1.437 - - -
44.0 2.874 1.437 -

16 [1.466 44.0 0.80 [0.505 28.5 1.242 0662 |0.971 - - - -
35.4 - - -

Lith 10" 0.000° | ft

Sigma,ey 103.2 ksi

KE 1.00

Lt 10° 0.000° ft

Sigma,t 6.3 ksi

Ch 1.87

Sy 20,778 Inch -

Foe B6.7 ksi

Fc 44.0 ksi

S0 18.235 inch

M F6835.9 IEafft

Resistance factor | 0,90

Unity check 0.09 -

136



«iiShear Stren
Shear Strength

gth::...

According to article G2.1 and formula (G2.1.1)

Shear force Wy

Element ID  Aw [inch2]  Vn [Ibf]
1 0.056 1677.6
2 0,000 0.0

3 1.349 01924
4 0,000 0.0

5 0056 1677.6
[=] 0.056 16776
7 0,000 0.0

& 1,349 9192.4
Q 0,000 0.0

10 0.056 1677.6
11 0. 100 2990.6
12 0,000 .0

13 0,100 2990.6
14 0. 100 2990.6
15 0,000 .0

16 0, 100 2990.6
vy 370578 | Iof
Resistance factar | 0.95

Unity check 0.10 -

Combined Bending and Shear
According to article HZ and formula  (H2-1)

Minxg 72049.0 | Ibfft
Wy 370578 | Ibf
Resistance factor shear 0.95
Resistance factor bending x| 0.90

Unity check (Mx, W) = sart{0.01+0.01} = 0.13

The member satisfies the check !

Unity check
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2.3.2 WALL STUD DESIGN
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2.3.2.1 EXTERIOR WALL STUD 10 FT HIGH (TYPICAL) DESIGN

Wall stud spacing - 24”. Stud high - 10 ft.
Stud Cross-sections properties

Type Cold formed C secticn

Detalied 5.500; 1.50d; 0.043; 0,062; 0.500

Formcode 114 - Cold farmed C section

Shape bype Thin-walled

Item material 8913 grade 50

Fabrication codd formed

Colour ]

A [inch?] 0.395

Ay [inch ], A; [inch?] 0.125 0.237
Ac [inch#finch], Ao 1.85a+01 | 1.852+01
[inch?finch]

cyucs [inchl, czucs [inch] 0.393 2.750
a [deq] 0.00

Iy [inch?), Iy [inch "] 1.724 0.115
iy [inch], iz [inch] 2,090 0.539
Wy [inch3], W [inch?] 0.627 0.104
Wy [Inchi], Wiz [inchd] 0.747 0.148
Mpiy+ [Kipineh], Mo 3.74e+0]1 | 3.749e+01
[Kipinch]

Mpiet [kipinch], Mo - 740e+00 | 7.40e+00
[kiplnch]

dy [inch], d: [inch] -1.001 0.000
Iy [inch#], Iy [inch®] 0.000 0.694
By [inch], B: [Inch] 0.000 5.866
Picture

J 50,043

500

| ¢ 0.500

SIS

| B 1.500 |
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APPLIED LOADS

LOAD PER STUD 51
Load Distr. Load, psf| Stud spacing, ft | Load width, ft| Load, Ib or plf
Roof Dead Load 22.85 2 12.50 571.25 |lb
Roof LL 20 2 12.50 500,00 |lb
Roof Wind (up) 23.12 2 12.50 578.00 |lb
Wall Wind 16 2 32.00 |plf
Roof Wind (down) g 2 12.50 200,00 |lb
Wall Wind 21.04 2 42.08 |plf
Y.
D =

MAXIMUM FORCES

Name dx Case N 'Iﬂ. 'J: Hx “y "|
[ft] [Ibf] [1bf] [1bf] [Ibfft] [Ibfft]  [Ibfft]
51 10" Qo0 | LRFD-Ule 64.10| 0.00 160.00 0.00 0.00 0.00
{auto)/1
51 0,000 LRFD-LIE <801.33| 0,00] -210.40 0,00 0.00 0,00
{auto)f2
51 10" 0.o00" | LRFD-Ule -B85.20| 0.00 210.40 (.00 0.00 0.00
{auto)/2
51 5" 0.000"- | LRFD-UIE -893.27| 0.00 0.00 0,00 -526.00 0,00
{auto)2
51 0,000 LRFD-LIE =1601.33( 000 =105.20 0,00 0.00 0.00
{auto)/3
Name Combination key
LRFD-UIE {awto)f1 0.90"D41 + 0.90"MM2 + Wind up
LRFD-UIE (auto)/2 | 1207041 + 1.20=D42 + Wind down
LRFD-UIE {auta)/3 L20=0H1 + 120042 + L.60=Lr + 0.50%Wind down
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Displacement
Load case W, inch:

0.192 inch

The maximum deflection for the Exterior wall is 0.192”. According to TABLE 1604.3 the code IBC
2018, maximum member deflection should not exceed - L/360.

L=10"=120", 120”/360=0.334". 0.192"< 0.334”. Deflection is OK!

STEEL MEMBER S1 CHECK
AISI $100-16 LRFD Check

Member S1 Cold formed C section
(5.500; 1.500; 0.043;

A913 grade 50 LRFD-Ult (auto) 0.42

0.062; 0.500)

Yiekl stress Py 50.00
Tensile stress Fu | 65.00 ksi
fabrication cold formed

The critical check is on position 5.00 ft
Axis definition :

- local x- axis in this code chedk is referring to the local v axis in Scia Engineer
- local y- axis in this code chedk is referring to the local z axis in Sca Enalnesr
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NIErnal 7o

Fu -1143.27

Ibf
Yux | 0.00 Ibf
Wy | 0.00 IbF
Mut | 0.00 It

Mux |-526.00 | Ibfe |

Muy | 0.00 Ibffe

«iiFlexural Strength about X-axis:i...
Mominal Flexural Strength
According to article F3.1 and formula (F3.1-1).

[ [-] [ [inch] [inch *]

1 0.395 48,508 | 0.85 | 0.484 150.332 | 0.568 L0000 | 0.238 - - - -
41,453 - - -

3 1.2%90 50,000 1.00 |2.858 83.266 0.775 0924 [1.192 0.360 30.83 [0.000 0.238
50,000 - 0.833 0,000

5 5,250 48,500 | 0.9% 22677 | 39282 1.111 0722 |- 0.967 - - -
=45,980 3.818 1.909

7 1.290 47471 |- - - - - - - - - -
-47.471 - - .

9 0.395 =38.924 |- - - . . - . - . -
-45.980 - - -

Sxe 0.587 inch?

Mo 2444.18 | Ibift

Recistance factor | 0.90

Unity check 0.24 -

Lateral-Torsional Buckling Strength
According to article F2.1 and formula  (F2.1-1),(F2.1.1-1}.

LItk 2" 60007 ft
Sigma, ey 92.521 ksi
KE 1.00

Lt 2' 6000 ft
Sioma, 99.968 ksi
Chb 1406

Sfx 0.627 inch?
Fcre 152965 ks

Mote: Lateral-Torsional buckling is not governing since Fe is greaber than or equal to 2.78 Fy.
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Distortional Buckling Strength
According to article P4 and formula F4.1-32.

Mumber of compressed

flanges: 1

Critical flange contains Initial shape parts: 2, 3, 1

«itAxial Compression Strength::...
Mominal Axial Strength
According to artlcle E2 and formula (E2-1)

Sfy 0.627 inch? k,phi,wa 0,001 inch<
My 2611.93 | Ibit Fd 56,393 ksi
L 1' 2.500" [ ft 5¢ 0,627 inch?
Beta 1.09 Mord 2045.80 | Ibft
k,phi,fe 140.58 Ibf Lambda,d 0.54

k,phi, wie 132.79 16§ Mn 2125.79 | Eafift
k.phi 0.00 b Resistance factor | 0.90

k,phi,fg 0.004 inch? Unity check 0.27 -
L 2 6.000" | ft

Lcr 12500 [ #

ho 5.500 inch

Inf 0.001 inch?

Tyf 0.016 inch?

Duyf 0.003 inch?

Cwif 0.000 inch®

I 0.000 inch?

wOF 0.510 inch

hf -0.937 inch

Af 0.078 inch?

wilf -0.058 inch

Ksiweb | 2.00

Ia ds
Is
[inch?] [inch]
0.385 530,000 oo -
50,000 - - -
3 1.260 50000 | 1.00 (2858 83266 0.775 0924 [1.192 0.360 30,83 |0.000 0,238
50,000 = 0.833 0.000
5 5.250 50000 | L.00 (4000 |6.529 2.685 0,342 [1.808 - - - -
50,000 - - -
7 1.290) 0000 | 1.00 (2858 |&32eb6  |0.775 0.924 [1.192 0.360 30,83 | 0.000 0.238
20,000 - 0,833 0,000
9 0.3485 50000 | 1.00 (0430 |133.588 |0.612 1000 (0238 - - - -
50,000 = - -
Fn 50,000 kisi
A 0.223 inch?
Pno 11164.21 1bf
Resistance factor | (.85
Unity check 0.12 -



Buckling check
According to articke  E2 and formula  (E2-1) Torsional (-Flexural) Buckling Strength
Flexural Buckling Strength According to article E2.2, E2.3, E2.4

According to artiche E2.1 and formula (E2.1-1) T —

Buckling parameters b+ 4 Yy Sigma,ex 86806 | ksi
Sway ype SWay Sway Sigmia, ey 92,521 ksi
Unbraced Length L 10 212 ft Kt 1.00

Effective Length factor K 1.00 1.00 Lt 2142 ft
Effective Length 10 21/2 ft Sigma,t 00,968 | ksi
Slenderness 57.43 55.63 Sigma, TF 63,182 ksi
| Flexural Buckling stress Fore |B6.806 92,521 |ksi Torsional (-Flexural) buckling stress Fore | 65.182 | ksi

.395 36.269 . . 133.558 . .
36,269 - - -
3 1,290 36,269 [1.00 |3.312 |96.480 613 1000 (1.290 0.645 36.20 | 0.000 0.355
36.269 - 0.645 0.000
5 5.290 36,269 (100 |4.000 |6.929 2. 288 0.395 |[2.090 - - - -
36,269 - - -
7 1.290 36,260 (100 |3.312 |96.480 0.613 1.000 (1.290 0.645 36.20 | 0,000 0.395
36.269 - 0.645 0.000
9 .395 36,269 (100 |0.430 133598 (0521 1.000 | 0.395 - - - -
36.269 - - -
Table of values
Fe 65182 ksi
lambda, © 0.58
Fri 36.269 ksi
A 0.257 ineh £
Pri 9332.17 | Iof
Resistance factor | 0.83
Unity chieck 0.14 -
Distortional Buckling Strength
According to article B4 and formula  (E4.1-2).
Table of values t:: f jggg: E
Py 19741.27 | Iof ho | 5.500 inch
L 140367 L | 0.001 inch?
k,phi,fe 37,52 ol Iyf | 0.016 inch*
“*'J::'WE gﬁdg” :g Lo | 0.003 inch?
. .
oo —{her|  [cfom fe
k,phi,wg 0.005 inch? O DISID inch
Fd 21.4491 ksi -
Pord §485.06__ | Ibf hod 1-0937 | Inch
Af 0.078 inch
Lambda,d 123 0F_| -0.058 inch
Pn 10102.77 | Ibf ¥ :
Resistance factor | 0.85 Mumber of compressed flanges: 2
Unity check 0.13 - Critical flange contzins Initial shape parts: 2, 3, 1
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Combined Compressive Axial Load and Bending
According to articke H1.2 and formulas  (C5.2.1-3)

Unity check = 0,1440.2740,00 = 0.42 - (C5.2.1-3)

The member satisfies the chedk !

Unity check
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0.395 289 (1.00 |0430 |133.598 000 | 0.3495

2.595 - - =

3 1,290 2890 [1L.00 (<4000 |116.521 |0.158 1,000 [1,290 0,545 128,11 |- 0.395
2.806 - 0.545 0.000

5 5,290 2.89% (100 (4000 |6.929 0.646 1,000 [5.290 - - - -
2.896 - - -

7 1.290 2.806  [1.00 (4000 |116.521 |0.158 1.000 |1.290 0,545 128.11 |- 0.395
2856 = 0.545 0.000

9 0.395 2896 100 (0430 | 133598 |0.147 1.000 [0.395 . - - -
2.805 - - =

Mrix 212579 | Ibfft

Pn 0332.17 | Ibf

Resistance factor compression 0.85

Resistance factor bending x 0.90




2.3.2.2 GARAGE DOOR OPENING EDGE STUD DESIGN

Garage door opening width - 18ft. Stud high - 10 ft.

Stud Cross-sections properties

Type 2xG505150-43
Shape type Thir-walled
Itern material ASLE grade 50
Fabrication cold formed
Colour it
A [inch ] 0.7430
Ay [inch 7], A; [inch?] 0.241 0474
AL [inchifinch], Ao 2178401 3.53e+01
[inchfinch]
evues [inch], crucs inch] 0.752 0.000
a [deg] 0.00
Iy [inch 4], I: [inch#] 3.448 0.674
Iy [inch], & [inch] 2.090 0.924
Wiy [inch?], War [inch?] 1.254 0363
Wey [inch®], Wz [inch3] 1.4095 0.5082
Maiy+ [Kipinch], Mgty 7.47e+01 | 7.47e+01
[Kipinch]
Mpiz+ [kipinch], Mgz, 2.96e+01 | 2.96e+01
[kipinch)
dy [irch], d: [irch] -0.821 .00
I [inch#], 1w [Inch®] 0.822 2.050
By [inch], Bz [inch] 0.00K) 2.959
Picture :

|

l
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APPLIED LOADS

LOAD PER 5TUD GS1

Load Distr. Load, psf | Stud spacing, ft | Load width, ft| Load, Ib or pif
Roof Dead Load 22.85 10 12.50 2856.25|lb
Roof LL 20 10 12.50 2500.00]Ib
Roof Wind (up) 23.12 10 12.50 2890.00|Ib
Wall Wind 16 10 160.00 |plf
Roof Wind {down) 8 10 12.50 1000.00]lb
Wall Wind 21.04 10 210.40 |plf
Y.
&3l

MAXIMUM FORCES
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N Vy V: My M
[Ibf] [1bf] [Ibf] [Ibfit] [Ibfit]
G51 10' 0.000" | LRFD-Ult 286.00 ( 0.00 B00.00 0.00 0.00 0.00
{auto)1
G51 0.000% LRFD-UIE 446427 000 =-1052.00 0,00 0.00 0,00
{auto}/2
G51 10' 0.000" | LRFD-UIt -4432.00 | 0.00 1052.00 0,00 0.00 0,00
{auto)/2
G51 3 0,000°- | LRFD-UIt 444513 0,00 0.00 0,00 -2630,00 0,00
{auto)f2
G51 0.000™ LRFD-LIE =7964.27 | 0.00 -526.00 0.00 0.00 0.00
(auto)/3
Name Combination key
LRFD-Ult {auto)1 0.90*DI1 + 0.90*DI2 + Wind up

LRFD-UIt_(auto)/2

1.20*D11 + 1.20*DM2 + Wind down

LRFD-UIt (auto)/3

1205001 + 1.20%(M2 + 1.60*%Lr + 0.50*Wind down




Displacement
Load case W, inch:

'ill“ M.

0.288 Inch

The maximum deflection for the Exterior wall is 0.288”. According to TABLE 1604.3 the code
IBC 2018, maximum member deflection should not exceed - L/360.
L=10’=120", 1207/360=0.334". 0.288"< 0.334”. Deflection is OK!

STEEL MEMBER GS1 CHECK
AISI $100-16 LRFD Check

Member G51 2x5505150-43 A913 grade 50 LRFD-UIt (auto) 0.87

Yigld stress Fy 50.00 ksi
Tensile stress Fu | 65.00 ksi
fabrication cold formed

The critical check is on position 5.00 ft

Axls definitlon :
= local x- axis in this code check is referring to the local v axis in Scia Engineer

= local y= axis in this code check is referning to the local z axis in Scia Engineer

Pu -5698.13  |Ibf

Wux | 0.00 If
Vuy | =0.00 53
Mut | 0.00 IbfTt

M |-2630.00 | Ibfft

Muy |-36.85 | Ibfft

Mote: Mux andfor Muy include additional moments as defined in art. H1.2
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iiFlexural Strength about X-axis::...
MNominal Flexural Strength
According ko article F3.1 and formula (F3.1-1).

Ia ds

Is

[ [inch] [inch?4] [inch]

1 0.4749 50,000 |0.83 ([4.358 3691.052 (0116 1.000 (- 0.220 - - -
41,303 0.47% 0.258 -

2 1.457 50,000 100 | 4.000 91.341 0.740 0.950 [1.384 - - - -
50,000 = . =

3 5.457 50,000 |0.98 (23.581 |38.386 1.141 0707 |- 0.969 - - -
-49.188 3.860 1.930 -

4 1.457 -49.188 |- - = = = - = = = -
.q.g_w;ﬂ - . -

5 0.478 -40.491 |- - - - - - - - - -
-49.188 - - -

[ 0479 500000 |0.83 [0.4996 104.947 05490 0987 (0472 - - -
41,303 - - -

7 1.457 50,000 1.00 | 4.000 91.341 0.740 0.950 [1.384 - - - -
50.000 - - -

B 4,500 41,303 098 234893 |58.240 0.857 0867 |- 0.981 - - -
-40.491 3.903 1.952 -

9 1.457 -40.188 |- - - - - - - - - -
-39, 188 - - -

10 |0.478 =4.491 |- . - - . - . - -
-49.188 - - -

Sxe 1.244 inch?

Mincom 5181.73 | Ibfft

Recctance factor | 0.90

Linity check 0,56 -

Lateral-Torsional Buckling Strength
According o article F2.1 and formula (F2.1-1),(F2.1.1-1).

Table of values

LIek 2 6.000" ft
Sigma,ey 271.454 ks
Kt 1.00

Lt 2" 6.000" ft
Sigma,t 2111.583 ksi
Cb 1.06

Sfx 1.254 inch?
Frre 1228.934 ke

Mote: Lateral-Torsional buckling s ot governing since Fe is greater than or equal to 2.78 Fy.
«iFlexural Strength about Y-axis::...
Mominal Flexural Strength
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According to article F3.1 and formula (F3.1-1).

Fer Ia ds

Is

[kesi] [inch] [inch] [inch*] [inch]

1 0,479 -2.882 - - - - - - - - - -
-2.882 - - -

2 1.457 44,237 (0,05 |B412 | 192.095 0480 1.000 |- 0.478 - - -
-2, 196 1.457 0,979 -

3 5.457 44,237 1.00 14000 |6.511 2,606 0.351 |1.917 - - - -
44,237 - - -

4 1.457 44,237 |0.05 |8.412 | 192,095 0480 1.0000 |- 0.478 - - -
=2 196 1.457 0,979 -

5 0.478 -2.882 - - - - - - - - - -
-2.882 - - -

] 0.47% -50.000 |- - - - - - - - - -
-50.000 - - -

7 1.457 -3.567 - - - - - - - - - -
-50.000 - - -

] 4,500 -3.567 - - - - - - - - - -
-3.567 - - -

9 1.457 -3.567 - - - - - - - - - -
-50.000 - - -

10 | 0.478 -50.000 |- - - - - - - - - -
=50.000 - - -

Sye 0.284 inch?

Mriyo 1182.88 | Ibfit

Resistance factor .90

Unity check 0.03 -

Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2.1-1),{F2.1.1-1).

Sigmaex | B6.BDG ksi
Kt 1,00

Lt 2 6.000" ft
Sigma,t 2111.583 ksi
Ch 1.00

Sfy 0.590 inch?
Fcra 1392.143 ksi

Mote; Lateral-Torsional buckling is not governing since Fe is greater than or egual to 2,78 Fy.
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Mominal Axial Strength
According to article E2 and formulz  (E2-1)

1 0.479 50,000 |1.00 (4000 |3387.513 [0.121 1.000 | 0.479
50,000 - -

2 1.457 50,000 [1.00 [4.000 91341 0.740 0.950 |1.384 - -
50,000 -

3 5.457 50,000 |1.00 (4000 |6.511 2.771 0,332 |1.813 -
50,000 - -

4 1.457 50,000 (100 [4.000 91341 0.740 0,950 |1.384 - -
50,000 -

5 0.478 50,000 |1.00 (4000 |3387.513 [0.121 1.000 | 0.478 - -
50,000 - -

[ 0.479 50,000 100 0430 91039 0.741 0.94% | 0.454 - -
50,000 -

7 1.457 50,000 | 100 |4.000 |91.341 0.740 0,950 |1.384 - -
50,000 - -

B 4.500 50,000 | 1.00 [4.000 |9.575 2.285 0.395 |1.780 - -
50,000 -

9 1.457 50,000 | 100 |4.000 |91.341 0.740 0,950 |1.384 - -
50,000 - -

10 | 0478 50,000 100 0430 |91.039 0.741 0,949 | 0.454 -
50.000 - -

Fn 50000 ksi

b 1.514 inch?

Pno 25716.73 [

| Resistance factor | 0.85

Unity check .26 -

Buckling check

According to article E2 and formula (E2-1)

Flexural Buckling Strength

Acocording to article E2.1 and formula (E2.1-1)

Buckling parameters XK ¥y

Sway type Swiay Sway

Unbraced Length L 10 212 ft

Effective Length factor K 1.00 1.00

Effective_Length 10 212 ft

Slenderness 5743 32.48

Flexural Buckling stress Fore | 86.806 | 271.454 | ksi

Torsional (-Flexural) Buckling Strength
According to article E2.2, E2.3, E24

Table of values

Sigma,ex 86,806 ksi
Sigma,ey 271,454 ki
Kt 1.00

Lt 212 f
Sigma,t 2111.583% | ksl
Sigma, TF 86,384 kesi
Torsional (-Flexural) buckling stress Fore | 86,3584 ksi
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Combined Compressive Axial Load and Bending
According to articke H1.2 and formulas (H1.2-1)

b1 Ia
b2 Is
[inch] [inch 4]
0,479 39,243 4,000 3387513 - -
39.243 - - -
2 1.457 359,243 | L00 | 4000 [91.341 01,655 1,000 | 1457 - -
39,243 - - -
3 5.457 39,243 | 100 |4.000 (6511 2.455 0,371 |2.024
39.243 - - -
4 1.457 359,243 | L0D | 4.000 [91.341 0.655 1.000 |1.457 - -
39,243 -
5 0.478 39243 100 | 4000 |3387.513 |0.108 1,000 |0.478 - -
39.243 - - -
B 0.475 35,243 | L00 | 0430 [91.039 0.657 1000|0479 - =
39,243 -
7 1.457 39,243 | 1.00 |4.000 (91.341 0,655 1.000 | 1.457 - -
39.243 - - -
& 4,500 39,243 | L00 |4.000 |9.575 2,024 0,440 | 1.981
39.243 -
9 1.457 39,243 1100 [4.000 |91.341 0.655 1.000 |1.457 - -
39.243 - - -
10 |0.478 39,243 | L00 | 0430 ([91.039 0,657 1000|0478
39.243 -
Fa B6.384 ksi
lambda, ¢ 076
Fri 39.243 ksl
A 0.547 irech?
Pn 21456.99 IBF
Resistance factor 0.85
Uniky check 0.31

1 0479 7216 (L00 |4.000 |3387.513 |0.046 .CIIIH} 0.47%
2 1.457 ;gig 1.00 |4.000 |91.341 0.281 1.000 :1.45?
3 5.457 ;ﬂg L00 |4.000 |6.511 1.053 0.751 ;l.lﬂﬂl
4 1.457 ;g‘ig .00 |4.000 |91.341 0.281 1.000 :1.45?
5 478 ;gig L.00 |4.000 |3387.513 |0.046 1.000 EI.‘I?E:
6 0,479 ;g‘ig .00 | 0430 |91.039 0.282 1.000 EI.4?5I
7 1.457 ;ii: L00 |[4.000 |91.341 0.281 1.000 i.dE?
& 4.500 ;%ig 100 |4.000 |5.575 0.568 0.860 ;r.E?D
9 1.457 ;gig L.00  |4.000 [91.341 0.281 1.000 i.45?
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k Fer lambda rho Ia ds

Is

[-1 [-1 [ksil [-1 [-1 [inch] [inch] [inch*] [inch]

7216 - - -

i | 0478 7216 [1.00 (0430 [91.039 0.282 1000 [0.478 - - - -
7.216 - -

Table of values

Centerling shift ex 0.078

Centerline shift ey 0.000 inch

Additional moment My 0.00 Ibfit

Additional moment My -36.85 Ibfft |

M 51H1.73 137455

My 1182.88 Ibfft

PEx 6E546.20 Ibf

PEy 21435387 lbf

Alfa x 0,92

Alfa v 0.57

Crmx 0.85

Crmvy (.85

P £1456.99 It

Prio 25716.73 Ibf

Resistamce factor compression 0.85

Resistance factor bending x 0.90

Resistance factor bending v 0.90

Unity check = 0.31+0.52+0.03 = 0.87 - (H1.2-1)
Unity check = 0.26+0.56+0.03 = 0.86 -

The member satisfies the check !

Unity check
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2.3.2.3 SLIDING DOOR OPENING EDGE STUD DESIGN

Sliding door opening width - 10ft. Stud high - 10 ft.

Stud Cross-sections properties

Type 2x5505150-43
Shape Lype Thin-walled
Item matarial AS13 grade 50
Fabrication cold formed
Colour |
A [inch 4] 0.790
Ay [inch®], Az [inch?] 0.241 .474
&L [inchfinch], Ao 217e+01| 3.53=+01
[inchfinch]
oy s [Inch], Crues [inch] 0.752 0.000
a [deg] 0.00
Ty [inch 4], Iz [inch*] 3.448 0.674
iy [inch], & [inch] 2.080 0.924
Wiy [inch?], W [Inch?] 1.254 0.363
Wy [inch], Wz [inch) 1.495 0.592
Maty+ Ripinch], Mty 7ATe+01| 7A47e+01
[Kipirch]
Mpiz+ [kipinch], Mpz. 2.96e+01 | 2.96e+01
[kipinch]
dy [irnch], d: [irch] -0.821 0.004
Iy [inch*], 1w [inch®] n.§22 2.050
By [inch], B [inch] 0.000 2.959
Picture .

|

l
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APPLIED LOADS

LOAD PER STUD 53
Load Distr. Load, psf | Stud spacing, ft | Load width, ft| Load, Ib or pif
Roof Dead Load 17.85 6 14.25 1526.18|Ib
Roof LL 20 6 14.25 1710.00)lb
Roof Wind (up) 23.12 =] 14.25 1976.76 |lb
Wall Wind 16 [ 96.00 |plf
Roof Wind {down) 8 [ 14,25 684.00 |lb
Wall Wind 21.04 ] 126.24 |plf
I
o
m =
MAXIMUM FORCES
Mame dx Case N Vy ¥z Mx My Mz
[ft] [Ibf] [Ibfl  [Ibf]  [Ibfft]  [Ibfft]  [Ibfft]
53 10 0.000" | LRFD-Uk 603.00| 0.00 480,00 0.00 0.00 0.00
[auto)/1
53 000" LRFD-UIt -2553.26| 0.00| -635.00 0.00 0,00 0.00
{auba)/2
53 10 0.000" | LRFD-Uit -2521.00 0.00 635.00 0.00 0,00 0.00
(auta)/2
53 5 0.000" | LRFD-UIE -2537.13| (.00 0,00 0.00( -1587.50 0.00
{auba)/Z
53 0.00)" LRFD-Lit -4946.76 | 0.00 -317.50 0.00 0,00 0.00
(autal/3
LRFD-LIE {auto) 1 0.20%DIL + 0.90%DI2 + Wind up
| LRFD-UIt (a2uto)/2 1.20*%DI1L + 1.20%DI2 + Wind down
LRFD-LIE {auto)3 L20%DIL + L.20*DI2 + 1.60*Lr + 0.50*Wind down
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Displacement
Load case W, inch:

0.174 inch

The maximum deflection for the Exterior wall is 0.174”. According to TABLE 1604.3 the code
IBC 2018, maximum member deflection should not exceed - L/360.

L=10=120", 1207/360=0.334". 0.174"< 0.334”. Deflection is OK!

STEEL MEMBER S3 CHECK

AISI 5100-16 LRFD Check

Member 53 2x5505150-43 A913 grade 50 LRFD-Ult (auto) 0.50
Material data

Yield stress Fy S0.00 ksi
Tensile stress Fu  [65.00 ks
fahrication cold formed

The critical check is on position 5.00 ft
Axis definition :

- local x- axis in this code dhedk is referring to the local y axis in Scia Engineer
- local y- axis in this code chedk is referring to the local z axis in Scia Enginesr

niema OTCEs

Pu -3352.13 | Ibf

Wux | 0.00 Ibf
Wuy | -0.00 Ibf
Mut | 0.00 Ibfft

Mux | -1587.50 | [offt

Muy [-9.82 Ibfft

Mote: Mux and/or Muy indude additional moments as defined in ark. H1.2
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Mominal Flexural Strength
According to article F3.1 and formula  ({F3.1-1).

ds

[-1 [imch] [inch]

1 0.479 50.004 0.83 |4.358 3691.052 |0.116 1000 |- 0.220 . - .
41.303 0.479 0,258 -

2 1.457 50.000 1.00 | 4.000 91341 0.740 0.950 |1.384 - - - -
50.000 = = =

3 5457 50.000 0.98 |23.581 [38.386 1.141 0707 |- 0.969 - -
-49,.185 3.860 1.930 -

4 1.457 -49.188 |- - - - - - - - - -
49 188 - - -

5 0478 -40,491 |- - . - - . - . -
-49.185 - - -

[ 0479 50.004 0.83 | 0.496 104,047 0,690 0.987 |0.472 - - - -
41.303 . - -

7 1.457 50.004 1.00 | 4.000 91341 0,740 0.950 |1.384 - - - -
50.004 - - -

8 4.500 41.303 0098 |23.493 |56.240 0.857 0.867 |- 0.581 - - -
40,4491 3.403 1.8952 -

q 1.457 -49.188 |- - - - - - - - - -
-49.185 - - -

10 | 0478 40491 |- - - - - - - - - -
49,188 . - .

Sxe 1.244 inch® |

Mnxo 5181.73 Ibfit

Resistance factor 0.%0

Lnity check 0.34

Lateral-Torsional Buckling Strength
Acecarding o article F2.1 and formula (F2.1-1),(F2.1.1-1).

LIkb: 2' 6.000" ft
Sigma, ey 271.459 Ksi
Kt 1.00

Lt 2' 6.000" fit
Sigma,t 2111.583 ks
Cb 1.06

Sfx 1.254 inch3
Fere 1228.934 ksi

Mote: Lateral-Torsional buckling s not governing since Fe is greater than or egual to 2.78 Fy.
.2:Flexural Strength about Y-axis::...
Mominal Flexural Strength
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According to article F3.1 and formula {F3.1-1).

[inch] [inch] [inch*]

1 0.479 -2.882 - - - - - - - - - -
-2 882 . - -

2 1457 44,237 005 (8412 192095 |0.480 1000 |- 0.478 = = =
-2.196 1.457 01.97% -

3 5.457 44,237 L.00 |4.000 |6.511 2.606 0.351 [1.917 - - - -
44,237 - . .

4 1.457 44,237 005 (8412 | 192095 |0.480 1000 |- 0.478 - - -
2,196 1457  |ogm -

5 0.478 -2 882 - - - - - - - - - -
=2 882 - - -

[ 0.479 -50.000 |- - - - - - - - - -
-50.000 - - -

7 1457 -3.567 - - - - - - - - - N
-50.000 - - -

8 4,500 -3.567 - = - - - - = - - -
-3.567 - - -

] 1.457 -3.567 - - - - - - - - - N
=20.000 - - -

10 | 0478 -30.000 |- - - - - - - - - -
-50.000 - - -

Sye 0.284 inch? |

Mryo 1182.88 | Ibfft

Resistance factor 0.90

Unity check 0.01 -

Lateral-Torsional Buckling Strength
According to article F2.1 and formula  (F2.1-1),(F2.1.1-1).

 Sigrma, ex 6. B06 ksi
49 1.00

Lt 2' 6000 i
Sigmat | 2111583 | ks
Ch 1.00

Sy 0.550 inch?
Fore 1392.143 ksl

Maote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2.78 Fy.
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Nominal Axial Strength
According to article E2 and formula (E2-1)

[ [inch4]  [inch]

1 0.479 S0.000 | 100 |4.000 (3387513 (0,121 1,000 |0.479 - - - -
50.000 - - -

2 1.457 50,000 |[1.00 |4.000 |91.341 0.740 0.950 [1.3849 - - - -
50,000 - - -

3 5.457 S0.000 (100 (4000 |6511 2. 0.332 [1.813 - - -
50.000 - - -

4 1.457 S0.000 | 100 |4.000 |[91.341 0.740 0.950 [1.384 - - = -
S0.00 - - -

5 0.478 S0.000 | 100 |4.000 (3387513 |0.121 1.000  |0.478 - - - -
50,000 - - -

[ 0.479 50,000 |1.00 |0.430 |91.039 0.741 0.9499 (0,459 - - - -
50,0040 - = =

7 1.457 SO.000 [ L0000 |4.000 | 91341 0.740 0,950 [1.389 - - - -
50.0040 - - -

| 4.500 50.000 | 100 |4.000 |[9.575 2.285 0.395 |[L.780 = = = E
2000 - - -

k| 1.457 50000 [ 100 | 4.000 | 91341 0.740 0,950 (1.384 - - - -
50.0040 - - -

10 0478 50000 |1.00 |0.430 |91.039 0.741 0949 [0.45%9 - - -
50.0040 - - -

Fn 50,000 ksi

A 0.514 inch

Pricy 25716.73 |f

Resistance factor | 0.85

Unity check 0.16 -

Buckling check

According to article E2 and formula  (E2-1)
Flexural Buckling Strength

According to article E2.1 and formula (E2.1-1)

Buckling parameters XK vy

Sway typs Sway Sway
Unbraced Length L 10 212 ft
Effective Length factor K 1.00 1.00
Effective Length 10 2172 ft
Slendermess 57.43 32.48
Fexural Buckling stress Fore | Bo.B06 [ 271.454 | ksi
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Torsional (-Flexural) Buckling Strength

According to artidle  E2.2, £2.3, E2.4

Sigma, ex 86,806 Ksi
Skgma, ey 271.454 ksi
Kt 1.00

Lt 21§12 ft
Sigma,t 2111.583 ksi
Sigma, TF 86,384 ksi
Torsional (-Flexural} buckling stress Fore | 86,3584 ksi

Combined Compressive Axial Load and Bending
According to artide H1.2 and formulas (H1.2-1)

0479 39.243 NI 3387.513 000

39,243 - - -

2 1.457 39.243 | 1.00 [4.000 91341 0,655 1.000 | 1.457 - - -
39.243 - - -

3 5457 39.243 | 100 [4.000 6511 2455 0371 | 2.024 - - -
39243 - - -

4 1.457 39.243 | 1.00 (4000 91341 0,655 1.000 | 1.457 - - -
39.243 - - -

5 0478 39.243 | 100 [4.000 |[3387.513 [0.108 1.000 (0478 - - -
39.243 - - -

G 0.479 39.243 | 1.00 (0430 |91.039 0,657 1.000 (0479 - - -
39.243 - - -

7 1.457 39243 | 100 [4.000 [91.341 0.655 1.000 [ 1.457 - .
39.243 - - -

B 4,500 39.243 | 100 [4.000 |[9.575 2,024 0440 |1.981 - - -
39.243 - - -

k] 1.457 39243 | 100 [4.000 |[91.341 0.655 1000 [L.457 - - -
39.243 - - -

10 | 0.478 39.243 | 100 (0430 |91.039 0.657 1.000 |(0.478 - - -
39.243 - - -

Fe B384 ki

lambda, ¢ 0.76

Fni 39.243 ks

e 0.547 inch?

Pn 21456.59 Ibf

Resistance factor | 0.85%

Unity check 0.19 -

lambda rho b bl Ia ds
be b2 Is
[-1 [-] [inch] [inch] [inch?] [imch]
00 3387.513 ) -
4.296 - - -
2 L.457 4,206 [1.00 |4.000 |91.341 0.217 L0000 | 1.457 - - -
4,296 - =
3 5,457 4,296 [1.00 (4000 |6.511 0,812 0.898 (4,899 -
4.206 - - -




Unity check

161

Unity check = 0.19+0.3040.01 = 0.50 - {H1.2-1)
Unity check = 0.16+0.344+0.01 = 0.50 -

The member satisfies the check !

4 1.457 4.296 [1.00 (4000 |51.341 0.217 1.000 | 1.457
4. 296 -

5 0.478 4296 | 1.00 (4000 |3387.513 |0.036 1.000 | 0478
4.296 -

& 0.47% 4,296 |1.00 (0430 |91.039 0.217 1000 | 0479
4,205 -

7 1.457 4206  [1.00 (4000 |91.341 0.217 1.000 | 1.457
4.296 -

B 4.500 4206 [1.00 [4.000 |9.57% 0.670 1000 | 4.500
4. 296 -

9 1,457 4296 |1.00 [4.000 91,341 0.217 1.000 | 1,457
4. 256 -

10| D.478 4,29 (L1000 (0430 |91.039 0.217 1,000 | 0478
4.206 -

Table of values

Centerline shift ex 0.03% inch

Centerline shift ey 0.000 inch

Additional moment Mx 0.00 Ibfft

Additional moment My -9.82 It

Mz 5181.73 Iafft

My 1182.88 Ibfit

PEx 68546.20 Ibf

PEY 214353.87 IbF

Alfa x 0.95

Alfa v 0.98

Crnz 0.85

Crmwg .85

Pn 21456,99 Ibf

Prio 2571673 Ibf

Resistance factor compression 0.85

Resistance factor bending x 0.50

Resistance factor bending v 0.90




2.3.2.4 EXTERIOR WALL STUD 11’-8” HIGH DESIGN

Wall stud spacing - 24”. Stud high - 11°-8’..

Stud Cross-sections properties

Type Cold formed C section

Detalied 5.500; 1.500; 0.043; 0,062; 0.500

Formcode 114 - Cold farmed C section

Shape type Thin-walled

Itern material 4913 grade 50

Fabrication codd formed

Colour [ |

A [inch?] 0.395

A, [inch?], A; [inch?] 0.125 0.237
Ac [inch#finch], Ao 1.85e+01| 1.852+01
[inch?/finch]

cvucs [inch], czucs [inch] 0.393 2.750
a [deqg] 0.00

Iy [inch?], Iy [inch "] 1.724 0.115
iy [inch], iz [inch] 2,090 0.539
Wiy [inch?], W [inch®] 0.627 0.104
Woiy [Inch?], Wiz [inch] 0.747 0.148
Mp{.‘r,v [lemh]; le.r.— 3.74e+0] 3.74e+01
[Kipinch]

Mpi.e+ [Ripinch], Mo 7.40e+00 |  7.40e+00
[kipinch]

dy [inch], d [inch] -1.001 0.000
1y [inch4], Ty [inch®] 0.000 0.694
By [inch], B: [Inch] 0.000 5.866
Picture

J 50,043

H 5,500
00

3

| € (0.

|SFE

| B 1.500 |
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APPLIED LOADS

LOAD PER STUD 55
Load Distr. Load, psf| Stud spacing, ft | Load width, ft| Load, Ib or plf
Roof Dead Load 17.85 2 12.50 446,25 |lb
Roof LL 20 2 12.50 500.00 |b
Roof Wind {up) 23.12 2 12.50 578.00 |Ib
Wall Wind 16 2 32.00 |plf
Roof Wind (down) 8 2 12.50 200.00 |b
Wall Wind 21.04 2 42.08 |plf
%
MAXIMUM FORCES
Name dx Case Wy Vz My My M
[ft] [Ibf] [Ibf] [Ibf] [Ibfft]  [Ibfft]  [Ibfft]
55 11" 8.000" | LRFD-UIt 173.00| 0.00 156.67 0.00 0.00 0.00
{auko)/1
55 0.000" LRFD-UIE -75H.82 000 -245.47 .00 0.00 0L00
(auta)/2
55 11" 8.000" | LRFD-Ult -740,00 [ 0.00 245.47 0.00 0.00 0.00
{auto)/2
55 510571 | LRFD-UIt 749,33 0.00 2.00 0.00| -715.90 0.00
{auka)/2
55 0.000" LRFD-UIt -1458.82 ( 0.00 -122.73 0.00 0.00 0.00
{auta)/3
Name Combination key
LRFO-Ul (auto)fl | 0.90°DIL + 0.90%DI2 + Wind up
LRFD-Ult (auto)/2 1.20%D11 4+ 1.20%DI2 + Wind down
LRFD-UlE {auwto)}f3 L2001 + 1.20%DI12 + 1.60%Lr + 0.50*Wind down
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Displacement
Load case W, inch:

0.212 inch

e T e

The maximum deflection for the Exterior wall is 0.212”. According to TABLE 1604.3 the code
IBC 2018, maximum member deflection should not exceed - L/360.
L=11’-8"=140"”, 1407/360=0.389”. 0.212"< 0.389”. Deflection is OK!

STEEL MEMBER S5 CHECK

AISI 5100-16 LRFD Check
Member 55 Cold formed Csection A913 grade 50 LRFD-UIt (auto) 0.52

(5.500; 1.500; 0.043;
0.062; 0.500)

Material data

Yiedd stress Py 50.00 ksi

Tensile stress Fu [ 65.00 ksi
fabrication cold formed

The critical check is on position 5.88 ft
Axis definition

- local x- axis in this code chedk s referring to the local y axis in Sciz Engineer
- local y- axis in this code chedk is referring to the local 7 axis in Scia Engineer

nLerna OrCes

Pu 999,33 | b

Vux [ 0,00 Ibf
Wuy | 2,00 [bF
Mut  [0.00 [ttt
Mux |-71590 |Ibft

Muy |0.00 ot
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«iFlexural Strength about X-axis::...
Nominal Flexural Strength
According to article F3.1 and formula (F3.1-1)

LE] ds

Is
[inch*] [imch]

0.395 48.509 85 |0.484 150,332 568 1.000 |0.238

41.453 - - .

3 1.290 50000 1.00 |2.858 83.266 0.775 0.924 11,192 0.360 30,83 | 0.000 0.238
50,000 - 0.833 0000

5 5.290 48.509 |0.85 |22677 |39.282 1.111 072z |- 0.967 - -
-45.980 3.818 1.909 -

7 1.290 -47471 |- - - - - - - - - -
-47.471 - - -

9 0.395 =38.924 |- - - - = - - = - N
-45.980 - - .

Sxe 0.587 inch?

Mnxo 2444.18 | Ibfit

Resistance factor 0.90

Unity check 0.33 =

Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2.1-1),(F2.1.1-1),

Ia ds

Is

[ | [ [ [inch4] [inch]

1 0,395 46800 0.85 0484 150,414 | 0558 1.000 | 0258 - - - .
39,963 - - -

3 1.2490 48.245 1.00 (2022 85106 0.753 0.940 [1.213 0.397 31.39 | 0.000 0.258
48.245 - 0.816 0.000

5 5.2490 44800 0.96 |22.891 |39.654 1.086 0.734 |- 0.982 - -
-44. 764 3.883 1,542 -

7 1.2480 -46.209 |- - - - - - - - - -
-46.209 - - -

9 0,395 =37.927 |- - - - - - - - -
-44. 764 - - -

LItk 3 0.000" | ft

Sigma,ey 64,251 ksi

KL 1.00

Lk 3 0.000" | f

Sigma,t 69,780 ksi

Ch 1.05

Sfx 0.627 inchd

Fera 105,552 ksi

Fi 48,245 ksi

SCx 0,553 inch?

M 2385.58 Ibfft

Resistance factor | 0.90

Unity chieck 0.33 -
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Distortional Buckling Strength
According to article P4 and formula F4.1-2.

Table of values
Sfy 0.627 inch? . "
My 261163 | Ibit Lm 2 0000 | ft
i T Th Lor 12500 [ft
— o ho 5.500 inch

- 1
k,phife 14058 |16 L’: E'gtl'; :ﬁ,
k, phi, we 132.7% Ibf TogF 0003 e
k,phi 0.00 Ibf o B —
k,phi, g 0.004 inch? 5 5,000 nch
k, pohi, wig 0.001 inch? 0 0-510 inch
Fd 55,657 ks o T -
Sf 0.627 inch? — !

- Af 0.078 inch?
Mcrd 200742 | Ib#t - 00 o
Lambda.d 0.95 Ot 0058 1]
Mn 2116.08 | bt Ksiweb | 2.00
Resistance factor | 0.90 Mumber of compressed flanges: 1
Unity check 0.38 - Critical flange contains Initial shape parts: 2, 3, 1

MNominal Axial Strength
According to article  EZ and formula {E2-1)

Ia
Is
[inch*]
50,000 -
50,000 = - =
3 1.250 30,000 |1.00 |2.858 |83.266 0.775 0,924 |1.192 0.360 30,83 | 0.000 0,238
50,000 - 0.833 01.000
5 5.290 50,000 | 1.00 |4.000 |6.929 2.6HA 0.342 | 1.808 - - - -
20,0040 - - -
7 1.2040 50,000 (100 |2.85B |&83.266 0.775 0.924 |1.192 0.360 30.83 | 0.000 0.238
50,000 - (0.833 (1000
9 0,385 20,000 [ L.00 0430 ) 133598 |0.612 L0000 | n238 - - - -
50,000 - - -
Fn 5000 ksi
Ap 0.223 inch?
Pric 11164.21 I
Resistance factor | 0.85
Unity check 0.11 -

Buckling check

According to article E2 and formula (E2-1)
Flexural Buckling Strength

According to article E2.1 and formula (E2.1-1)

Buckling parameters XX Yy

Swaay type sway Swiay
Unbraced Length L 11 3/4 |3 ft
Effective Length factor K 1.00 1.040
Effective Length 11 3/4 |3 ft
Slenderness 6700 G, 75
Flexural Buckling stress Fore | 63,776 [ 64251 | ksi
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Torsional (-Flexural) Buckling Strength
According to artide  E2.2, E2.3, E2.4

Table of values

Sigma,ex 63.776 ksi
Sigma, ey 64.251 ksi
Kk 1.00

LE 3 ft
Sigma, t £9.780 ksi
Sigma, TF 46.841 ksi
Torsional (-Flexural) buckling stress Fore | 46.841 ksi

f1 psi  k b1

f2 b2

[kesi] [ § [inch] [inch*] [inch]
1 0.3095 31984 |1.00 (0430 |133.598 |0.480 1.000 |0.395 - - - -
31,984 = . .
3 1.290 31984 100 (3312 |96.480 0.576 1.000 | 1.290 0,645 38,55 (0,000 0.395
31.984 - 0.545 0.000
5 5.290 31984 |1.00 (4000 |6.229 2.148 0.418 |2.210 - - - -
31,984 - - -
7 1.290 31984 (100 (3312 |96.480 0.576 1.000 | 1.290 0,645 38,55 (0,000 0.395
31.984 - 0.545 0.000
9 0.395 31984 |1.00 (0430 133598 |0.480 1.000 | 0.395 - - - -
31,984 - - .
Table of values
Fa 46.541 kesi
lambda, ¢ 1.03
Fn 31.984 ksi
fe 0.262 inch?
Pn B395.09 [ Ibf
Resistance factor | 0.85
Unity check 0.14 -
Distortional Buckling Strength
According Lo article E4 and formula (E4.1-2).
Table of values Lm 3: D.IDDIZI: ft
Ler 1" 4,038 Tt
Py 19741.27 | Ibf -
i W hi 5.500 inch
L 1' 4.036 ft ——
- Isf 0.001 inch
k.phi,fe 97.82 Ibf -
Iyf 0016 inch*
k. phi,we 76.80 Ibf
k,phi 0.00 Iof Loyt | 0.003 Inch
= - — Cwf | 0,000 inch®
k. phi,fg 0.004 inch ——
- —— ) 0.000 inch
k. phiwg 0.005 inch -
- xlf 0.510 imch
Fd 21.491 ksi
hif 0,937 irch
Perd B485.06 [f ——
Af 0.078 inch
Lambda,d 1.53 oF 0,058 ch
Pn 10102.77 | Iof ¥ - e
Resistance factor | 0.85 Mumber of compressed flanges: 2
Unity check 0.12 - Critical flange contzins Initial shape parts: 2, 3, 1
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Combined Compressive Axial Load and Bending
According to article H1.2 and formmulas {C5.2.1-3)

b1 5 Ia ds
be b2 Is
[inch] [inch] [-] [inch*] [inch]
0,395 K1) 133,598 - - -
2.531 - - -
3 1.250 2.531 (100 [4000 |116.521 |0.147 1000 | 1.290 0.545 137.03 |- 0.395
2.531 - 0.545 0.000
5 5.290 2531 [l.00 (4000 |6.929 0.604 1000 | 5.290 . - . -
2.331 - - -
7 1.290 2531 [1L.00 (4000 |116.521 |0.147 1.000 | 1.290 0.545 137.03 |- 0.395
2.531 - 0.545 (.00
9 0,395 2531 (100 0430 | 133555 0,135 1000|0395 - - - -
2.531 - - -
Mrix 211608 | Ibfft
Pr B385.09 | Ibf
Resistance factor compression .BS
Resistance factor bending x 90

Unity check = 0,1440.38+0.00 = 0.52 - {C5.2.1-3)
The member satisfies the check |

Unity check
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2.3.2.5 EXTERIOR WALL STUD 16’-2” HIGH DESIGN

Wall stud spacing - 24”. Stud high - 16’-2’..

Stud Cross-sections properties

Type 5505150-43
Shape type Thin-walled
Itemn material A913 grade 50
Fabrication cold formed
Calour ]
A [inch] 0,790
Ay [inchi?], A [inch?] 0.255 0.474
& [inch?finch], Ap 2.63e+01| 2.463e+01
[inch*finch]
evucy [inch], ¢zoes [inch] -0.391 0.000
o [deg]) 0.00
1, [inch#], I [inch4] 3.448 0.352
Iy [Inch], iz [inch] 2.080 0.667
Wiy [inch?], Waz [inch] 1.254 0.234
Wiy [inch], Wi [inch3] 1.495 0.310
Moty + [Kpinch], Maly.- 7aTe+01| F47e+01
[kipinch]
Mpiz.s [kipinch], Mps 155401 | 1.55e+01
[kipinch]
dy [inch], d: [inch] 0.000 0.000
1: [ineh 1], I [Inch®] 0.001 2.850
By [inch], Bz [inch] 0.000 0.000
Picture 2

|
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APPLIED LOADS

LOAD PER STUD 56
Load Distr. Load, psf | Stud spacing, ft | Load width, ft| Load, Ib or plf
Roof Dead Load 17.85 2 2.00 71.40 |lb
Roof LL 20 2 2.00 80.00 |lb
Roof Wind (up) 23.12 2 2.00 92.48 |lb
Wall Wind 16 2 32,00 |plf
Roof Wind (down) 8 2 2.00 32.00 |lb
Wall Wind 21.04 2 42.08 |plf
Y

-

MAXIMUM FORCES
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H "n',— \F; Hl_ H' "!
[Ib#] [Ib4] [Ib§] [Ibfft] [Ibfft] [Ibfft]
16" 3,000° | LRFD-UIt 28.20| 0.00 260.00 0.00

(auto)f1

56 (0.000" LRFD-LIt 17083 000 -341.25 0,00 0.00 0,00
{auto)/2

56 16" 30007 | LRFD-UR -118.40( 0,00 341,25 0,00 0.00 0,00
{auto)f2

56 g 2,077 LRFD-LiI -144.46(  0.00 2.02 000 -1386.28 0,00
{auto)2

56 [ER 1V LRFD-LIE -282.83| 0.00 -170.63 0,00 0.00 0.00
(auto}i3

LRFD-Ul (auko)/l [ 0.90*D11 + 0.90*D12 + Wind up

LRFD-Ult (auta)2 1.20%DI1 + 1.20%DI2 + Wind dawn

LRFD-Ult (auto)/3 | 1.20*DI1 + 1.20%DI12 + 1.60*Lr + 0.50*Wind down




Displacement
Load case W, inch:

0.397 inch

e T TR T TETRm

The maximum deflection for the Exterior wall is 0.397”. According to TABLE 1604.3 the code
IBC 2018, maximum member deflection should not exceed - L/360.

L=16’-2"=200", 2007/360=0.556". 0.397"< 0.556”. Deflection is OK!

STEEL MEMBER S6 CHECK
AISI 5100-16 LRFD Check

Member 56 5505150-43 A913 grade 50 LRFD-Ult (aute) 0.31

Wield stress Fy 50.00 ksi
Tensile stress Fu [ 65.00 ksi
fabrication cold formed

The critical check is on position B.17 ft
Axis definition :

- local ¥- axis in this code check s reforring to the local v axis In Scia Engineer
- local y- axis in this code check is referring to the local 2 axis in Scia Engineer

Pui -184.46 |af
Yux  [0.00 IbF
Wy | 202 IbF
Mut | 0.00 |baffL

Mux |-13860.28 ||Dfit

Muy [0.00 | afft
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wiiFlexural Strength about X-axis:i...
Mominal Flexural Strength
According to artidle F3.1 and formula (F3.1-1).

104,943

2 1.457 50,000 | L00 | 4.000 91.341 0740 0.950 |1.384 .
50,000 - -

3 5.457 50,000 [0.98 |23.567 |153.455 |0.571 100D |- 1.370 - -
-449.161 5.457 2,729 -

4 1.457 -49,161 - - - . -
-49.161 - - -

5 0.478 -40.466 |- - - - - - - - -
-44. 161 -

& 0.478 ~4.466 - - - -
-49.161 - - -

7 1.457 -49.161 |- - - - - - - - -
-449.161 - - -

8 1.457 500000 | L.00 |4.000 91.341 0740 0.950 | 1.384 -
50,000 - - -

9 0.479 50,000 |0.83 |04% 104.943 | 0,650 0.987 | 0472 - - -
41,305 -

SEe 1.243 inch

Mrxo 518029 | Ibfft

Resistance factor | 0.90

Unity check 0.30 -

Lateral-Torsional Buckling Strength

According to artide F2.1 and formula  (F2.1-1),(F2.1.1-1).

| Lith 3 0.000" | f#
Sigma, ey 98.364 ksi
Kt 1.00
Lt 3 0.000" | f
Sigma, i 169,527 ksi
Cb 1.01
Siw 1.254 inch?
Fera 180,023 ki

Mote: Lateral-Tarsicnal buckling is not governing since Fe is greater than or egual to 2.78 Fy.

«s:AXial Compression Strength::...
Nominal Axial Strength
According to artide E2 and formula (E2-1)

b b1 5 Ia ds
be b2 Is
[ | [inch] [inch] [-] [inch*] [inch]
1 0.479 50,000 [Lo0 |0430 |91.03% |0.741 0.949 | 0.454 - - - -
50,000 .
2 1.457 50,000 [1.00 |4.000 |91.341 |0.740 0950 |[1.384 - - - -
50.000 - - -




3 5.457 50,000 (100 |4.000 |26.046 |[1.386 0607 |[3.313 - - - -
50,000 - - -

4 1.457 50,000 (100 |4.000 (91341 (0.740 04950 [1.384 - - - -
20,000 - - -

5 0.478 50,000 [1.00 (0430 |91.03% |[0.741 0.949 [ 0.454 - - - -
50,000 - - -

5] 0.478 0000 (100 (0430 | 91039 (0.741 0,949 [0.954 - - - -
50,000 - - -

7 1.457 50,000 (100 |4.000 |91.341 |[0.740 0950 [1.384 - - - -
50,000 - - -

] 1.457 20,000 (100 |4.000 (91341 (0.740 0950 |[1.384 - - . -
50,000 - - -

5 0.479 50,000 [L.00 |0.430 |91.03% |[0.741 0.949 | 0.454 = - = =
50,000 - . .

Table of values

Fri 50000 ksi

Ae 0601 inch?

Pno 30067.90 Ibf

Resistance factor .85

Unity check 0.01 -

Buckling check

According to artide E2 and formula (E2-1) Torsional (-Flexural) Buckling Strength

Flexural Buckling Strength According ko article  E2.2, E2.3, E2.4

fecording to arbde E2.1 and formua (E21°1)

Buckling parameters xx ¥y Sigma, ex 32873 kesi

Sway type SWay Sway | Sigma ey 98,364 ksi

Unbraced Length L 16 1/4 |3 ft Kt 1.04

Effective Length factor K 1.00 1.00 Lk 3 fit

Effective Length 16 1/4 |3 ft Sigmat 160.527 | ksl

Slendernass 93.32 53.95 | Sigma, TF 32873 ks

Flexural Buckling stress Fore | 32873 98364 | ksi Torsional (-Flexural) bueckling stress Fore | 32.873 kisi
fl lambda rho b b1 s 1a
f2 be b2 Is
[kesi] [-] [inch] [inch] [-] [inch#]

0,479

26.454 = - =

r 1.457 26454 (1.00 |4.000 [91.341 |0.538 Looh | 1.457 - - - -
26,454 - - -

3 5.457 26454 [ 1.00 |4.000 |26.046 |1.008 0776 |4.233 - - - -
26,454 - - -

4q 1.457 20454 (100 4000 [91.341 | 0.538 Lood | 1.457 - - - -
26,454 - - -

5 0.478 26,454 (1000 |0.430 |91.03% |0.539 1000 | 0478 - - - -
26,454 = - -

G 0.478 260454 | 1.00 |0.430 |91.039%9 |0.539 1000 (0478 - - . -
26.454 - - -

7 1.457 26451 (100 |4.000 |91.341 |0.538 1.000 | 1.457 - - - -
26,454 - - -

] 1.457 26454 (100 (4000 |91.341 |0.538 1.000 | 1.457 - - - -
26.454 - - -

5 0.479 26.454 (100 |0.430 |91.03% |0.539 100D | 0479 - - = =
26.454 - - -
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Table of values

Fe 32.873 ksi
lambda, ¢ 1.23

Fn 26.454 kel
A 0.697 inch?
Pr 18445.30 |kt
Resistance factor 0.85

Uity check 0,01

Combined Compressive Axial Load and Bending
According to article H1.2 and formulas  (C5.2.1-3)

Is
[ [inch] [inch*] [inch]

1 0.479 0.234 (100 (0430 |91.03% |0.051 1.000 | 0.479 - - - -
0.234 - - -

2 1.457 0.234 [1.00 (4000 |91.341 |0.051 1,000 | 1.457 - - - -
0.234 - - -

3 5.457 0.234  [L00 (4000 |26.046 |0.095 1000 | 5457 - - - -
0.234 - . -

4 1.457 0.234 (100 (4000 |91.341 |0.051 1,000 |1.457 - - - -
0.234 - - -

5 0478 0.234 [L00 (0430 |51.03% |0.051 1000 | 0478 - - - -
0.234 - . -

& 0.478 0.234 [1.00 |0430 |91.039 |0.051 1,000 | 0478 . = - =
0.234 - - -

7 1.457 0.234  [1.00 (4000 |51.341 |0.051 1.000 | 1.457 - - - -
0.234 . . .

8 1.457 0.234 (100 (4000 |51.341 |0.051 1,000 | 1.457 - - - -
0.234 - - -

9 0,479 0.234  [1.00 (0430 |91.03% |0.051 1000 | 0479 . - - -
0.234 - - -

Table of values

Mnx 5180.29 Ibfit

Pri 18445.30 Ibf

Resistance factor compression 0.85

Resistance factor bending x 0.50

Unity check = 0.01+0.30+0.00 = 0,31 - (C5.2.1-3)
The member satisfies the check |

Unity check
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2.3.2.6 EXTERIOR WALL STUDS 21’-2” HIGH DESIGN
Wall stud spacing - 24”. Stud high - from 15-6” to 21°-2’.

General scheme

A

211L27n

n

16 7

151161
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Stud Cross-sections properties

177

Type

Shape type

Item material
Fabrication

Cabour

& [inch]

Ay [inchi?], & [inch?]

AL [inchfinch], Ao
[inch*finch]

evues [inch], ezucs [inch]
o [deg]

Iy [inch*], L [inch*]

by [inch]; iz [inch]

Waty [inch?], Waz [inch?]
Weiy [inch=], Wiz [inch]
My [Kipinch], M-
[kipinch]

Mpizs [Kipinch], M.
[Kipinch]

dy [inch], ds [inch]

It [inch 4], T [Inch®]

By [inch], Bz [inch]
Picture

5505150-43
Thin-walled
A913 grade 50
cold formed
]
0,790
0,255
2.63a+01

-0.391
0.00
3448
2.000
1.254
1.495
T4a7e+01

1.55e+01
0.000

0.001
0.000

0.474
263e+01

0.000

0.352
0.667
0.234
0.310
T47e+01

1.55e+01
0.000

2.850
0.000




APPLIED LOADS
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LOAD PER STUD 57
Load Distr. Load, psf| Stud spacing, ft | Load width, ft| Load, Ib or plf
Roof Dead Load 17.85 2 2.00 71.40 |lb
Wall Dead Load 16 2 32.00 |plf
Roof LL 20 2 2.00 80.00 b
Roof Wind (up) 23.12 2 2.00 92.48 |lb
Wall Wind 16 2 32.00 |plf
Roof Wind (down) 8 2 2.00 32.00 |lb
Wall Wind 21.04 2 42.08 |plf
|
| |
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L |
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L] f -;' |
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- |
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MAXIMUM FORCES
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MName dx Case N Vy Ve M My M:
[ft] [1bf] [Ibf]  [Ibf]  [Ibfft]  [Ibfft]  [Ibff]
56 0.000" LRFD-Ult -1490.1 4.1 -158.1 0.0 0.0 0.0
(auto)/1
56 21" 2.0007 LRFD-UIE -8.7 0.6 219.8 0.0 0.0 0.0
{autol/2
511 9 50007+ LEFD-Ult -476,5| -56.9 197.5 0.0 -2315.8 22,5
{auto}/3
51 16" 0.0007+ | LRFD-UIE -158.7| 101.4 -3.3 0.0 0.5 -14.0
(auto}4
52 0,000 LRFD-LIE -1374.9 -3.6| -362.3 0.0 0.0 0.0
(auto}/3
51 16" 1.6567 LRFD-UIE -59.7 19.7 546.4 0.0 0.0 0.0
{auto}/5
56 14" 3.6927 LRFD-UIE -418.6 2.8 0.4 0.0 -5a0.7 -2.3
{auto}/s
512 0.000" LRFD-UIE 0838 -3.5 -268.1 0.0 0.0 0.0
{auto)/s
51 S 50007+ LRFD-LIE -349.5 -29.3 405.2 0.0 -3197.9 116
{auto}/s
51 g 5,000+ LRFD-LIE -730.2 2.6 =35 0.0 23.4 =29
{auto}fa
53 18" 0,000 LRFD-UIE -340.6 -10.1 -1.2 0.0 02 -14.1
{auto}/6
Name Combination key

LRFD-UIt (auta)/1

1.20%0L1 + LG0*Lr + 1.20%DL3 + L.20%DL2 + 0.50%Wind

{dowin)

LRFD-Ult (auto)/2

0.90*0L1 + 0.90*DL3 + 0.90°DL2 + Wind {up)

LRFD-UIt (auto)/3

1.20%001 + 0.50%Lr + 1L.20%DL3 + 1.200DL2 + Wind

{dowin)

[LRFD-UIt (auto)/4

1.40%DL1 + 1.40%DL3 + 1.40%DL32

LRFD-ULt_(auto)/5

0.90*DL1 + 0.90°DL3 + 0.90°DL2 + Wind {down)

LRFD-UIt_(auto)/&

1.20%001 + 1.60%r + 120013 + 1.20*DL2
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Displacement
Load case W,

000°0 ‘
| 4

B, e A B R NS T eon i

Deflection is OK!

Doo0
R =g
B RN, LR, RAT ACRY SR, RN, e -

0.530"< 0.705".

0000 ‘

et S SRS, LS VUERY B e N S RN, N

0.705”.

The maximum deflection for the Exterior wall is 0.530”. According to TABLE 1604.3 the code
254”1360

IBC 2018, maximum member deflection should not exceed - L/360.

L

21°-27=254”,
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STEEL MEMBER S6 CHECK
AISI $100-16 LRFD Check

Member 56 5505150-43 A913 grade 50 LRFD-Ult (auto) 0.30

Material data

Yiekd stress Fy 50.00 ksi

Tensile stress Fu [ 65.00 ksi
fabrication cald formed

The critical check is on position 8.00 ft
Axis definition :

- local x- axls in this code check s referring to the local v axis in Scla Engineer
- local - axis in this code check is referring to the local z axis in Sca Engineer

Pu -018.68 Ibf
Vux |[B.84 Ibf
oy | 20.75 Ibf
Mut (0,01 |BFft

Mux |-1178.03 |Ibft

Muy | 8.90 [t

«iiFlexural Strength about X-axis::...
MNominal Flexural Strength
According bo article F3.1 and formula  (F3.1-1).

0474

2 1.457 50.0 1.00 | 4.000 91.3 0,740 0.950 |1.384 - - - -
50.0 - - -

3 5.457 50.0 098 23567 1535 |0.571 1000 |- 1.370 - -
-449.2 5.457 2728 -

4 1.457 -49.2 |- - - - - - - - - -
-49,2 - - -

5 0478 405 |- - - - - B - - -
-49.2 - - -

7] 0.478 -40.5 |- - - - - - - - - -
-44.2 . - -

7 1.457 =497 |- . . - . . - . .
-49.2 - - -

] 1.457 50.0 1.00 | 4.000 41.3 0,740 0.850 |- 0.692 - - -
50.0 1.384 0,692 =

9 0,478 50.0 0.83 |0.4%6 104.9 [ 0,690 0.987 |0.472 - - - -
41.3 - - -

Sxe 1.242 inch?

Mrixo 5175.1 bt

Resistance factor .90

Unity check 0,25
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Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2.1-13,(F2.1.1-1},

Lt 2" 0.000" | fit
Sigma,ey 221.1 ksl
Kt 1.00

Lt 20000t | ft
Sigma,t 3926 k=i
Ch 1.01

Sy 1,252 inch?
Fcra 409.5 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or egual to .78 Fy.

Mominal Flexural Strength
According o article F3.1 and formula (F3.1-1).

§ [ § [inch] [inch*] [inch]

1 0.479 50.0 100 10430 (910 0,741 0,949 | 0.454 - - -
50.0 = =

2 1.457 50,0 001 | 7.885 (1801 0527 1000 |- 0,488 - - -
0.7 1.457 0.969 -

3 5.457 . - 8000|521 . 1000 |- 1.81%9 - - -
- 5457 3.638 -

4 1.457 50.0 001 |7.885 (1801 0527 1.000 |- 0.488 - - -
0.7 1.457 0.965 -

3 0.478 0.0 1.00 |0.430 |91.0 0.741 0,949 | 0.454 - - . -
50.0 - - -

& 0.478 -50.0 |- - - - - - - - - -
-50,0 - - -

i 1.457 -0.7 - - . . - - - - . -
-50.0 - - =

8 1.457 -0.7 - - - - - - - - - -
-50.0 - - -

9 0.475 50,00 |- - - - . - - . . -
-50.0 - - -

Sye 0.233 | inch?

My G728 | Ibift

Resistance factor | 0.90

Unity check 0.01 -

Lateral-Torsional Buckling Strength

According to article F2.1 and formula (F2.1-1),(F2.1.1-1).

Sigma,ex a97.5 ksi

Kt 1.00

Lt 2 0.000" | R

Sigma,t 392.6 ksi

Ch 1.00

Sfy 0.234 inch?

Fera 1449.3 ksi

Mote: Lateral-Torsional buckling is nob governing since Fe is greater than or agual to 2.78 Fy.
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Table of values

«iiAxial Compression Strength::...
Mominal Axial Strength
According to article

E2 and formula (E2-1)

Ia ds
) ]
[inch*] [inch]
0.479 - -
2 1.457 50,0 100 |[4.000 |91.3 0.740 0.950 |1.384 -
50,0 - -
3 5457 0.0 1.00 |4.000 |26.0 1.385 0607 (3313 - -
50.0 - -
4 1.457 50,0 100 |4.000 |91.3 0.740 0950 |1.384 - -
50,0 - -
5 0.478 50,0 1.00 |D430 |91.0 0.741 0.949 | D454 - -
50,0 - -
[ 0.478 50.0 1.00 0430 (9140 0.741 0.949 | D454 -
50.0 - -
7 1.457 S0.0 1.00 | <4000 |91.3 0.740 0950 |1.384 - -
50.0 - -
3 1.457 50.0 100 14000 |91.3 0.740 0.950 [1.384 -
S0.0 - -
9 0.478 S0.0 1.00 |0.4320 |91.0 0.741 0.949 | 0.454 - -
50.0 - =
Table of values
Fn 50.0 ksi
Ag 0,601 inch?
P 30067.9 | Ibf
Resistance factor | (.85
Unity check 0.04
Buckling check
According to article E2 and formula (E2-1)
Flexural Buckling Strength
According to article 2.1 and formula (E2.1-1)
Buckling parameters xX ¥y
Sway type Sway | SWay
Unbraced Length L 912 |2 ft
Effective Length fackor K 1.00 1.00
Effective Length 912 (2 ft
Slenderness 54.09 [35.28
Flexural Buckling stress Fcre |97.9 221.1 |ksi

Torsional (-Flexural) Buckling Strength
According to articke E2.2, E2.3, E2.4
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Sigmia,ex 7.9 ksi
Sigrma, ey 221.1 ksi
Kt 1.00

Lt 2 ft
Shgna,t 3926 | ksi
Sigma, TF 97.9 ksi
Torsional (-Flexural) buckling stress Fore | 87.9 ksi
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0.479 40.4 .00 0430 910 0.666 000 [0.479

40.4 - - -

2 1.457 40.4 1.00 [4.000 |91.3 0.665 1.000 | 1.457 - - -
40,4 - - -

3 5.457 40.4 1.00 |4.000 |26.0 1.245 0.BBL | 3.609 - -
40,4 - - -

4 1.457 40.4 1.00 [4.000 |91.3 0.665 1.000 | 1.457 - - -
40.4 - - _

5 0,478 40.4 1.00 |0.430 [91.0 0.666 1.000  |0.478 - -
40.4 - - -

& 0.478 40,4 100|430 | 910 0.666 L0 |0.478 - - -
40.4 . - -

7 1.457 40.4 1.00 14000 [91.3 0.665 1.000 | 1.457 - - -
40.4 - - -

8 1.457 40.4 100 [4.000 |91.3 0.665 L.000 | L1457 - - -
40.4 . - -

9 0,478 40.4 1.00 |0.430 |91.0 0.666 1.000 |0.478 - - -
40.4 - - -

Table of values

Fa 97.9 ksi

larmbda, ¢ 0.71

Fn 40.4 ksi

Az 0.644 inch?

Pn 25083.1 Ibf

Resistance factor | 0.85%

Unity check 0.04 -

Combined Compressive Axial Load and Bending

According to article HL.2 and formulas (C5.2.1-3)

Is

[-1 [ [inch] [inch*] [inch]
1 |0479  [12  |1.00 |0430 [91.0 [0.113  |1.000 |0.479 |- . -
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8 1.457 ig 100 |(4.000 (913 0.113 1.000 1.45? : . -
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Table of values

Mri 5175.1 Ibfft
Mry 9728 It
Pn 25GH3.1 [

Resistance factor compression 0.85
Resistance factor bending x 0,90
Resistance Factor bending v (.90

Unity chedck = 0.04+40.25+0.01 = 0.30 - (C5.2.1-3)
The member satisfies the check |
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2.4 LATERAL ANALYSIS

2.4.1 BUILDING SEISMIC WEIGHT

186

Building Seismic Weight

Type of constr. | horw, ft| L, ft | Area, ft2 |Weight, psf |Weight, kip
47.00 |47.83| 224817 17.85 4013
48.83 [12.50] 61042 17.85 10,90
48.83 ]12.50] 610.42 17.85 10.90
Roof 69.25 |17.00| 1177.25 17.85 21.01
69.25 17.00] 1177.25 17.85 21.0
3575 |41.75] 149256 22.85 3411
2433 |24.92| 606.31 22.85 13.85
Total roof seismic weight: 151.91
16.5 10,0 165.0 22.34 3.69
66 10.0 | 660.0 22.34 14.74
36 10.0 ] 360.0 22.34 8.04
5 46.5 10,0 ] 4650 22.34 10.39
ﬂ?; 19.6 10.0 196.0 22.34 4 38
{_I-'»‘ 12 10.0 | 120.0 22.34 2.68
=] 19.6 10.0] 196.0 22.34 4.38
E 48 83 11.6 565.7 2234 12.64
i 48.83 | 11.6]| 5657 22,34 12.64
42 10.0 | 420.0 22.34 9.38
41 10.0] 410.0 22.34 916
43 10.0 ] 430.0 22.34 9.61
Total wall seismic weight: 101.72
Total seismic weight: 253.63




2.4.2 SEISMIC BASE SHEAR FORCES ANALYSIS (ASCE 7-16)
2.4.2.1 SEISMIC BASE SHEAR FORCES, EQUIVALENT LATERAL FORCE ANALYSIS

Site parameters

Design Spectral Response Acceleration at 0.2 sec SDS= 192
Design Spectral Response Acceleration at 1.0 sec Sp1 = 0.094
Seismic Design Category B

Seismic occupancy category Il

Approximate fundamental period

Top of wall hn= 142 ft

Structure type; All ather systems

Bullding period parameter Ct; Cit= 0.028

Building period parameter x; ¥»= 0.75

Approximale fundamental period (Eq 12.8-7); Ta =Ct((hn)*X) x 1sec/ (1ft)= 0.1805 sec
Building fundamental period (Sect 12.8.2); T=Ta= 0.181 sec

Long-period transition period; TL= 12 sec

Seismic response coefficient
Seismic force-resisting system (A-16 per Table 12.2-1 ASCET);

Light-frame [cold-formed steel) walls sheathed with wood structural panels rated for shear resistance or steel

sheets

Response modification factor; R= 6.5
Seismic importance factor; la = 1
Seismic response coefficient (Sect 12.8.1.1)

Calculated (Eq 12.8-3); Cs_calc=5Sps/(R/le)=  0.0295

Maximum {(Eq 12.8-3)); Cs_max =501/ {(T/1sec)x(R/le)}= 0.0801
Minimum: (Eg9.5.5.2.1-3)

Cs_min1 = max(0.044 x Sps x le, 0.01)= 0.010
Seismic response coefficient; Cs= 0.030

Seismic base shear (Sect 12.8.1)

Effective seismic weight of the structure W= 253.63 kips
Seismic response coefficient; Cs= 0.0295
Seismic base shear (Eq 12.8-1); VM=CsxWs= 7.49 kips

187



2.4.2.2 WIND BASE SHEAR FORCES

Wind ) - ] Wind load | Total wind
Direction Surface pressure on w“-.'d load | Wind liner w"fd load per su::cn h.::i: shear,
type suriace, psf height, ft load, plf weight, ft type, Ibs Ibs
Wall 27.5 9 247.50 22.75 5630.63
@ Wall 275 6 165.00 19.50 3217.50
g Wall 27.5 B 165.00 28.50 4702.50 2048917
E Wall 275 11.33 311.58 31.25 9736.72
= Wall 275 B.25 171.88 11.42 1962.24
Wall 275 6.25 171.88 24.67 4239.58
Wall 275 6 165.00 24.50 4042.50
Roof a 125 3646 24 50 942 31
Roof 8.5 12.5 40.87 24.50 1001.21
Wall 275 6 165.00 24.50 4042.50
Roof ] 12.5 38.46 2450 842 31
E Roof 8.5 12.5 40.87 24.50 1001.21
E Roof 239 18.83 173.12 24.50 4241.51 43432.37
o Wall 27.5 2 55.00 45.00 2475.00
5 Roof 8 18.83 57.95 45.00 2607.71
Roof 8.5 18.83 61.57 45.00 277069
Wall 275 5 137.50 32.63 4485 94
Roof 8 36.00 6.03 32.83 196.77
Wall 275 5 137.50 3283 448594
Roof 8 36.00 6.03 32.63 196.77
Total wind shear:
Transverse direction wind base shear 33.43 kip
Longitudinal direction base shear 29.49 kip
Seismic base shear 7.49 Kkip

According to the calculation results, wind actions affect the calculation in longitudinal and transverse
directions.
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2.4.3 SHEAR WALL ANALYSIS AND DESIGN

SWE
il

T SN 52
12,5 %

W2
1411
S ——————

=N
an
—

W3
101

SWAZ
21#t

Wi
21t

Shear wall location

189



2.4.3.1 SHEAR WALL FORCES ANALYSIS DESIGN
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2.4.3.2 SHEAR WALL DESIGN
The report shows the most loaded shear walls

SW4 - SHEAR WALL DESIGN

Panel details Loading details

1/2" 0SB Structural Sheathing Shear wind load, W
Panel height, H; 15.70 ft W= 5850.00 Ibs
Panel length, L; 10.00 ft

Design criteria V < dvVn

From AISI240 table B5.2.2.3-2  Fastener S5pacing at Panel Edges/Field (inches) 612

In AlSI240 there is no nominal shear value for 1/2" O5SB, we take the calculated shear value for
7/16" 0SB as the calculated shear value.

Nominal unit shear capacity for wind design Vn= 910 Ib/ft

LRFD design for LRFD gv=  0.65

Available Strength capacity for wind design pvWn= 5915 Ib/ft

From AISI240 table B5.2.2.3-2, Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio H/B; 2.0
Shear wall aspect ratio H/B; 1.57
The unit shear force, V = W/L, (Eq. B5.2.4-2) V= 5850 Ib/ft

W = Shear force determined in accordance with applicable ASD, LRFD
L = Length of shear wall, ft

585.0 Ib/ft < 591.5 Ib/ft PASS!

SW9 - SHEAR WALL DESIGN

Panel details Loading details f#t of shear Shear wind load per
1/2" 058 Structural Sheathing Shear wind load, W panel panel, W
Panel height, H; 10.00 ft W= 4737.00 Ibs 2 2368.50 |bs

Panel length, L; 5.17 ft
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Design criteria V < ¢w\in

From AISI240 table B5.2.2.3-2  Fastener Spacing at Panel Edges/Field (inches) 6/12

In AISI240 there is no nominal shear value for 1/2" 0SB, we take the calculated shear value
for 7/16" OSB as the calculated shear value.

Mominal unit shear capacity for wind design Vin = 910 Ib/ft

LRFD design for LRFD ¢v=  0.B65

Available Strength capacity for wind design dvWn= 5915 Ib/ft

From AISI240 table B5.2.2.3-2, Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio H/B; 2.0
Shear wall aspect ratio H/E; 1,94
The unit shear force, V = W/L, (Eq. B5.2.4-2' V= 4584 Ib/ft

W = Shear force determined in accordance with applicable ASD, LRFD
L = Length of shear wall, ft
458.4 Ib/ft < 5915 Ib/ft PASS!
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2.4.4 DIAPHRAGM DESIGN

2.4.4.1 ROOF DIAPHRAGM DESIGN ANALYSIS
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2.4.4.2 ROOF DIAPHRAGM FORCES ANALYSIS DESIGN

Wind Wind Wind Total
Shear Surface | pressure wind
Direction load liner
wall mark type on wall, load. plf liner
pst | height, f] 103G P yooq, pif
Transverse Wall 27.5 9 247.50 247.50
D1 Wall 275 6 165.00
Longitudinal Roof 8 12.5 3846 244.33
Roof 8.5 12.5 40.87
Transverse 27.5 =} 165.00 165.00
D2 Wall 27.5 3] 165.00
Longitudinal Roof a8 125 38.46 244.33
Roof 8.5 12.5 40.87
Transverse Wall 27.5 11.33 311.58 311.58
Wall 275 2 55.00
D31 o
Longitudinal Roof 8 18.83 57.95 174.52
Roof 8.5 13.83 61.57
— Roof 239 18.83 173.12
D3.2 Longitudinal m— 55 583 5157 234.69
Transverse Wall 27.5 6.25 171.88 171.88
D4 Longitudinal Wall 275 5 137.50 143.53
Roof 8 36.00 6.03
2.4.4.3 ROOF DIAPHRAGM DESIGN
D1 - ROOF DIAPHRAGM DESIGN
Diaphragm Dimensions
Diaphragm Length L= 40.25 ft
Diaphragm Width B=  22.50 ft
Distributed linear load in transverse directio Wt= 247.50 Ib/ft
Distributed linear load in longitudinal directi WiL= 244.33 Ib/ft

15/32" 0SB Sheathing (per AISI240 Tahle B5.4.2-1 Unblocked Wood Structural Panel Diaphragms)
Fastener Spacing Edge/Field - 6/12
MNominal shear capacity for wind design Vn = 615 Ib/ft
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The design factors for wind Design LRFD¢v=  0.65 (AISI240 Section B5.4.3 )

Design shear capacity for wind design dvVnw= 399,75 Ib/ft

Design criteria V< dvn

The maximum diaphragm wind shear in the roof diaphragm is:

Transverse direction Vi=(Wt*B}/2L= 6£9.18 Ib/ft
Longitudinal direction Vi=(WL*L)/2B= 218.54 Ib/ft
Shear capacity for wind loading;

max(Vt; VL) € v Vnw 218.54 Ib/ft

218.54 Ikt < 399.75 b/ ft PASS5!

D2 - ROOF DIAPHRAGM DESIGN
Diaphragm Dimensions

Diaphragm Length L= 46.92 ft
Diaphragm Width BE= 46.50 ft
Distributed linear load in transverse directio Wt= 165.00 Ib/ft
Distributed linear load in longitudinal directi Wo=244.33 Ib/ft

15/32" 0SB Sheathing (per AISI240 Table B5.4.2-1 Unblocked Wood Structural Panel Diaphragms)
Fastener Spacing Edge/Field - 6/12

Mominal shear capacity for wind design Vin= 615 Ib/ft

The design factors for wind Design LRFD ¢w=  0.65  [AISI240 Section B5.4.3 )
Design shear capacity for wind design dvVnw= 399.75 Ib/ft

Design criteria V < dvWn

The maximum diaphragm wind shear in the roof diaphragm is:

Transverse direction Ve=(W:*B)/2L= 81.77 Ib/ft
Longitudinal direction Vi=(WL*L)/2B= 123.26 Ib/ft
Shear capacity for wind loading;
max(V; VL) £ dv Vinw 123.26 Ib/ft
123.26 Ib/ft < 399.75 Ib/ft PASS!
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D3.1 - ROOF DIAPHRAGM DESIGN
Diaphragm Dimensions

Diaphragm Length L= 40.58 ft
Diaphragm Width B= 3125 ft
Distributed linear load in transverse directio Wt= 311.58 Ib/ft
Distributed linear load in longitudinal directi W.= 174,52 Iby/ft

15/32" 0SB Sheathing (per AISI1240 Table B5.4.2-1 Unblocked Wood Structural Panel Diaphragms)
Fastener Spacing Edge/Field - 6/12

Mominal shear capacity for wind design Vn= 615 Ib/ft

The design factors for wind Design LRFD ¢w = 0.65  [AISI240 Section B5.4.3 )
Design shear capacity for wind design dvVnw= 399,75 Ib/ft

Design criteria V< dvn

The maximum diaphragm wind shear in the roof diaphragm is:

Transverse direction Vi= (Wie*B)/2L= 119,96 Ib/ft

Longitudinal direction Vi=(Wo*L)/2B= 113.32 Ib/ft

Shear capacity for wind loading;
max(Vt; VL) £ dwv Vnw 119.96 Ib/ft

119.96 Ib/ft < 399.75 Ib/ft PASS!

D3.2 - ROOF DIAPHRAGM DESIGN
Diaphragm Dimensions

Diaphragm Length L= 24.50 ft
Diaphragm Width B= 31.25 ft
Distributed linear load in transverse directio Wt= 0.00 Ib/ft
Distributed linear load in longitudinal directi W= 234.69 Ib/ft

15/32" 0SB Sheathing (per AISI240 Table B5.4.2-1 Unblocked Wood Structural Panel Diaphragms)
Fastener Spacing Edge/Field - 6/12

Mominal shear capacity for wind design Vin = 615 Ib/ft

The design factors for wind Design LRFD ¢wv=  0.65 (AI5I1240 Section B5.4.3)
Design shear capacity for wind design dvVnw= 399,75 Ib/ft

Design criteria V < dwVn
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The maximum diaphragm wind shear in the roof diaphragm is:

Transverse direction Vi=(Wt*B)/2L=  0.00 Ib/ft
Longitudinal direction Vi=(WL*L)/2B= 92.00 Ib/ft
Shear capacity for wind loading;
max(Ve; VL) € v Vnw 92.00 Ib/ft
92.00 Ib/ft < 399.75 Ib/ft PASS!
D4 - ROOF DIAPHRAGM DESIGN
Diaphragm Dimensions
Diaphragm Length L= 64.67 ft
Diaphragm Width B= 24.33 ft
Distributed linear load in transverse directiol Wt= 171.88 Ib/ft
Distributed linear load in longitudinal directi WiL= 143.53 Ib/ft
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15/32" 05B Sheathing (per AlSI1240 Table B5.4.2-1 Unblocked Wood Structural Panel Diaphragms)

Fastener Spacing Edge/Field - 6/12

Nominal shear capacity for wind design Vn= 615
The design factors for wind Design LRFD dw = 0.65
Diesign shear capacity for wind design dvVnw= 399,75
Design criteria V< dvVn

The maximum diaphragm wind shear in the roof diaphragm is:
Transverse direction Vis(Wi*B)/2L= 32,34
Longitudinal direction Vi=(WL*L)/2B= 190.72

Shear capacity for wind loading;
max(We; VL) = v Vnw 150.72

190.72 Ib/ft < 399.75

Ib/ft

Ib/ft

Ib/ft
Ib/ft

Ib/ft
lb/ft

(AIS1240 Section B5.4.3 )

PASS!
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2.5 CONNECTION DESIGN

2.5.1 RIDGE RAFTER CONNECTION DESIGN
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Project:
Project no:
Author:

Project data

Project name

Project numbear

Author
Dascription
Date

Dasign code

Material

Steel
Design

Mame
Deascription
Analysis

Design code

Beams and columns

Mame

5 - 14005250-
97{CFC355x63)

5 - 14005250-
g7(CFC355x63)

Cross-section

Hawkins

24-111

oz

Ridge rafter connection
5/29/2024

AISC 360-16

AD13 Gr.al

Hwkns

Stress, strain/ loads in equilibrium
AISC - LRFD 2016

B- y- a-
Direction Pitch Rotation
[°] [ [
Q0.0 227 0.0
-90.0 22.7 0.0

Offsat
ex

[in]

(.000

0,000

Offsat
[in]

(.000

(.000

[[a[=]=] StatiCa"
CHTEEE paRteriny s ppmBE
Offset Forces X
oz in [in]
[in]
0,000 Bolts 10.423
0,000 Bolts 10.500



Cross-sections

5 - 14005250-
97(CFC355x63)
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Material

A13 Gr50



Cross-sections

Namae

5 - 14005250-
97(CFC355x63)

Bolts
Name

172 A325

Material

AS13 Gr.50

Bolt assembly

1/2 A325

Load effects (forces in equilibrium)

Name

LE1 =
B1

Check

Summary

Mame
Analysis
Plates
Bolts
Buckling
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N
(Ibsf]
1000.000

-1000.000

Value

100.0%

3.9 <50%
95.3 < 100%
Mot caleulated

|

14.000

e

Diameter
[in]
0.500
Vy Vz
[Ibf] (1]
0.000 0.000
0.000 0.000

Drawing

[ksi]
120.0

Mx
[If.f1]

0.00
0.00

Gross area
[in)

My
[IbF.ft]

2012000
20120.00

Check status

0.196

Mz
[IbF.f]

0.00
0.00



Plates

f
¥
Mame [Ksi]

B 50.0

B1 50.0

SP2 a0.0
Design data

Material
A3 Gr.50

Symbol explanation
Ep
OCEg

TEd

fy

Zfim

Overall check, LET
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Thickness
[in]

Loads

178 LE1
178 LE1
&M16 LE1

Plastic strain
Contact stress
Eqg. strass

Yield strength

Limit of plastic strain

[ksi]

OEd
[ksi]

48.0
46.1
45.0

50.0

£p|
[%]

a8
3.9
0.1

OCEd

[ksi]
0.0 CK
0.0 OK

1.7 OK

Check status

Elim
[*]

5.0
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Sirain check, LET

Equivalent stress, LET

[%]
— 150%

35.0

30.0

25.0

20.0

15.0

10.0

50

0.00

[ksi]



Bolts

Shape Item Grade Loads HE:‘I [I:lI ¢R"['|E‘;.]“'W ;';;5 l[;';;? I[JJE? Status
B1 1/2 A325-1  LE1 3097.035  4924.010 5674509 234 B68 - OK
B2 1/2 A325-1  LE1 1479313 3495.754 5674509 11.2 616 - OK
B3 1/2 A325-1  LE1 1078.686  3496.281 5674509 B1 616 - 0K
Bd 112 A325-1  LE1 1921.397  5006.836 5674.509 145 B8.2 - 0K
BS 1/2 A325-1  LE1 2443210 4831.986 5674509 184 B6.9 - OK
BG 12 A325-1  LE1 1310.087  3554.985 5674509 99 626 - OK
BT 1/2 A3256-1  LE1 1651494  3742.092 5674.509 125 659 - OK
B& 1/2A325-1  LEA1 2578.208 5257672 5674509 195 927 - QK
B9 1/2 A325-1  LE1 3621554 5145420 5674502 273 907 - OK
B10 1/2A325-1 LE1 1743.625 3582118 5674509 13.2 633 - OK
B11  1/2A325-1 LE1 1120.688  3507.779 5674509 B85 61.8 - 0K
B12 1/2A325-1 LE1 2019.690 5097171 5674.509 153 B9.8 - 0K
j3 B13 1/2A325-1 LE1 2718126 5200128 5674509 205 816 - OK
B14 1/2A325-1 LE1 1612.423  3696.157 5674509 114 65.1 - OK
B15 1/2A325-1 LE1 2090.038  3834.016 5674509 158 676 - OK
B16 1/2A325-1 LEA1 3282.009 5405471 5674509 248 953 - QK
Design data
R
Grade ¢ n[.rlgﬁslnn ¢"H1['rr|.;;|nr
112 A325 -1 13242 639 7945.584

Detailed result for B16
Tension resistance check (AISC 360-18: J3-1)

PRy, = ¢ Fye - Ay = 13242639 Ibf =2 Fr = 3282009 |bf

Where:
F,; =839ksi - nominal tensile stress from AISC 360-16 Table J3.2

A =0196in? - gross bolt cross-sectional area

¢ =075 - resistance factor
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Shear resistance check (AISC 3680-16; J3-1)

Bl = ¢ Fy - Ay = 7945584 Ibf = V = 5405471 |bf

Where:
F.. =54 0ksi - nominal shear stress from AISC 360-16 Table J3.2

Ay = 0186 in? - gross bolt cross-sectional area

¢ = 0.75 - resistance factor

Bearing resistance check (AISC 360-16: J3-6)
R,=120-1.-¢t-F, = 240-d-t-F,

dR, = 5874509 Ibf = V = 5405471 Ibf

Where:

[. = 14.743in - clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent
hole or edge of the material

L =0.097in ~ thickness of the plate

d=0500in - diameter of a bolt

F, = 650ksi - tensile strength of the connected material

¢ =075 ~ resistance factor for bearing at bolt holes
Interaction of tension and shear check (AISC 360-18: J3-2)

The required stress, in either shear or tension, is less than or equal fo 30% of the corresponding available stress and the effects of
combined stresses need nof to be investigated.
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2.5.2 ROOF RAFTER TO WALL STUD CONNECTION DESIGN
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Project: ROOF RAFTER TO WALL STUD CONNECTION DESIGN
Project no: 24-111
Author: DZ

Project data

Project name Hawkins
Project number 24-111
Author DE
Description ROOF RAFTER TO WALL STUD CONMECTION DESIGN
Date 5/30/2024
Design code AlISC 36016
Material
Steal AB13 Gr.50
Design
Mame COM1
Description
Analysis Stress, strain/ simplified loading
Design code AISC - LRFD 2016

Beams and columns

B- y- a- Offset Offset
Mame Cross-section Direction Pitch Rotation ax ay
'] '] '] [in] [in]
3 - 5505150-
c A3(CFC130x38) 0.0 80.0 0.0 0.000 -0.055
g 414005250 00 227 00 0000  0.000

97(CFC355x63)

[[=[=]=] StatiCa"
EwraiED pRrteriay R pAEmERE

Offset Forces X
ez . ;
[in] in [in]
0.000 Mode 0.000
0.000 Bolts 8.386
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Cross-sections

Name

3 - 5505150~
43(CFC139x38)

4 - 14008250~
97(CEC355x63)

Bolts

Mame

1/2 A325

Material

A913 Gr.50

A913 Gr.50

Bolt assembly

Load effects (equilibrium not required)

Name
LE1 B
LEZ B

Member

N
[Ibf]

-1560.000
-B60.000

b

14.000

)

Diameter
[in]
Vy
[1ieA]
0.000
0.000

L#
ﬂ}}d
G

. 5500
11'
0 ggq 4713,
= =

o

0.500

Vz

[lif]
-1430.000
-2172.000

Drawing

[ksi]
120.0

Mx
[Ibf.f]

0.00
0.00

Gross area
[in®]
0.196
My Mz
[Ibf.ft] [Ibf.ft]
0.00 0.00
0.00 0.00



Check

Summary

Name
Analysis
Plates
Bolls
Buckling

Plates

M ¥
oL [ksi]

c 50,0

B 50,0

SP2 20.0
Design data

Material
A913 Grso

Symbol explanation
£p|
UCEU
OEd

fy

EHW

Value
100,0%
24 <50%
826 < 100%

Mot calculated

Thickness
fin] Loads
116 LE1

18 LEZ

14 LE1

[k=i]

Plastic strain
Conlact stress
Eq. stress
Yield strength

Limit of plastic strain

0K
oK
OK
OEd £p
[ksi] [%)]
457 24
450 0.0
19,2 0.0

50,0

Check status

OCEg

[ksi]
0.0 OK
0,0 OK
3,7 Ok

Chack status

Elim

(%]
5.0
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o}

&

Owverall check, LE?

(%]

150%

| 100%
(5,00




Bolts

Shape

.

P

Design data

Grade

172 A325 -1

211

Item

B1
B2
B3
B4
BS
B&
B7
Ba

Grade

172 A325 -1
1/2 A325 -1
1/2 A325 -1
142 A3325 -1
1/2 A325 -1
1/2 A325 -1
142 A3325 -1

112 A325 -1

F

Loads [Ib:']
LE1 341,654
LEZ 14976,662
LE2 167,199
LEZ 182,244
LEZ2 730,995
LE2 897,790
LEZ 639,439
LE2 731,941

$R tonsion

[bf]

v
[ibf]

789437
539 266
620 462
432,730
2037 143
956,118
890,857

2077673

13242.639

[ksi]
45,00

40,0
35,0
30,0
250
20,0
15,0
10,0

50

0.00

PR, bearing
[1bf]
RET4 509

5&74,500
5674,509
5674.509
2515,504
2515,504
2515,504

2515,504

ut,
(%]

26
14,9
13
14
55
53
4.8

55

't'Rn,shnr

u‘&
[%a]

13,9

85
10,9

1.6
81,0
8.0
354

826

(k]

Utys
[%]

Status

OK
Ok
OK
OK
Ok
OK
OK
OK

T945.584
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Symbol explanation
Ft
v
R beari ng
Uty
Utg
Utis
L Rn.tf:nsiv::un

¢Rn.she~ar

Detailed result for BE

Tension force

Resultant of shear forces Vy, Vz in haolt
Baolt bearing resistance

Utilization in tension

Utilization in shear

Utilization in tension and shear

Bolt tension resistance AISC 360-16 J3.6
Bolt shear resistance AISC 360-16 - J3.8

Tension resistance check (AI1SC 360-16: J3-1)

R, = - Foe - Ay = 13242639 Ibf = F. = 731,941 Ibf

Where:

F,; = 89,0 ksi

— nominal tensile stress from AISC 360-16 Table J3.2

Ay = 0,196 in? — gross bolt cross-sectional area

¢ = 0,75

— resistance factor

Shear resistance check (AISC 360-16: J3-1)

¢R, = F, - Ay = 7945584 Ibf = V = 2077673 Ibf

Where:

F,., = 540ksi

— nominal shear stress from AISC 360-16 Table J3.2

A, — 0,196 in? - gross bolt cross-sectional area

¢ =075

— resistance factor

Bearing resistance check (AISC 360-18: J3-6)
Ro=1,20-1.-t-F, < 2,40.d-t-F,

Bl = 2515504
Where:
[, =2328in

bf = V = 2077673 Ibf

- clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent

hole or edge of the material



{=0043in - thickness of the plate
d=08500in - diameter of a bolt
I, = 650ksi - tensile strength of the connected material

=075 - resistance factor for bearing at bolt holes

Interaction of tension and shear check (AISC 380-18: J3-2)
The required stress, in either shear or tension, s less than or equal to 30% of the corresponding available stress and the effects of

combined stresses need nof to be investigated.

2.5.3 ROOF RAFTER TO ROOF BEAM CONNECTION DESIGN

Project: Hawkins ~

-  J
Project no: 24111 EEEE? StatiCa
Authur: DZ CHRE PRILSTHED AR TR

Project data

Project name Hawkins
Project number 24-111
Author DZ
Description 2.5.3 ROOF RAFTER TO ROOF BEAM COMMECTION DESIGN
Date SM32024
Design code AISC 360-16
Material
Siael AS13 Gr.50, A3G
Design
MName Hwkns
Description
Analysis Stress, strain/ simplified loading
Design code AISC - LRFD 2016
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Beams and columns

B1

M3

Cross-section

9 - BOX1400-
68(RHS355x%139)

5 - 14005250-
A7 (CFC355x63)

3 - L3x3X1/4

B- Y-
Direction Piteh
'l [l
0.0 0.0
-80.0 -22.7
-80.0 0.0

o=

Rotation

[l

0.0

0.0

0.0

Offset
ex

(in]
0.000

0.000

-8.000

Offset

ey
(in]

0.000

0.000

0.760

Offset
ez

[in]
0.000

0.563

3.580

Forces
in

Node

Bolts

Bolts

X
(in]

0.000

10.750

6.250
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Cross-sections

9 - BOX1400-
G68(RH5355x139)

Material

AD13 Gr.50

Drawing
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Name Material Drawing

5 - 14005250-
97(CFC355%63) ARTS B0
F-L3x3IXA/4 AdG
Bolts
Diameter fu
Name Bolt assembly fin] [ksi]
1/2 A325 102 A325 0.500 12000
Load effects (equilibrium not required)
M Wy Vz Mx
Mame Member [ibf] [1bf] [1bf] (1B ]
LE1 B1 -1560.000 0.000 -1430.000 0.00
M3 0.000 0.000 0.000 0.00
LE3 B1 -860.000 0.000 -2172.000 0.00
M3 0.000 0.000 (.000 0.00

Gross area
[in?)
0.196
My Mz
[Ibf ] [Ibf.f]

533.33 0.00
0.00 0.00
533.33 0.00
0.00 0.00
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Check

Summary
Mame
Analysis
Flates
Bolts
Buckling
GMNA
Plates
Mame Material
B AS13 Gr.50
B1 A913 Gr.50
M3-bfl 1 A6
M3-w 1 A6
S5P1 A6
Design data
Material
A3 Gr.e0
A3E

Value
100.0%
0.1 <5.0%
23.9 < 100%
Mot calculated
Calculated
[:;i] Th“E::;BES Loads
50,0 116 LE3
50.0 1/8 LE3
36.0 1/4 LE3
36.0 1/4 LE3
36.0 14 LE3
[::i.]

oK
OK
OK

Tgd
[ksi]

450
3z
12.0
137
154

50.0
36.0

Ep|
[%]

01
0.0
0.0
0.0
0.0

Check status

TCEeg
[ksi]

0.0
0.0
6.5
1.6
4.3

OK
OK
0K
OK
OK

Ejim

[%]

Check status

5.0
5.0
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e

Overall check, LE3

e

Strain check, LE3

[%]
— 150%

100%
(5.00)

"'.1"| _uﬁ
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Egquivalent strass, LE3

Bolts

Shape

f,-“-T'-"gE
J
:itlz " E

L+ £
.

Item

B1
B2
B3

Grade

112 A325 -1
1/2 A325-1
1/2 A325 -1
112 A325 -1
1/2 A325 -1
112 A325 -1
112 A325 -1
112 A325 -1

1/2 A325 -1
1/2 A325-1
112 A325 -1

112 A325 -1

Loads

LE3
LE3
LE3
LE1
LE3
LE3
LE3
LE3

LE3
LE3
LE3
LE3

Fy

[Ibf]
7131786
103.211
38.578
146.055
1493.244
461.183
446.758
280.278

1669.264
180136
151.033

321.308

v
(Ibf]

519.276
585.567
613.900
969.848
1114.003
025.895
834.099
560.120

949.897
612.346
611.694

809.962

*Rn.baaring

[ibf]
13053.385
13053.395
13053.305
13053.395

5674.509
5674.509
5674.509
5674.500

agrva.cor
3978.007
3978.007

agya.ooy

45.00
400
35.0
30.0
250
20.0
15.0
100

50

0.00

Ut,

(%]
5.4
0.8
0.3
1

11.3
35
34
20

12.6
1.4
1.1
2.4

[ksi]

Ut,
[%]
6.5
7.4
7.7
12.2
19.6
16.3
14.7
9.9

239
15.4
154

2249

Ut
[%]

Status

OK
OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK



Design data

PRy tension
Grade :
I}
112 A325 -1 13242.639
Detailed result for BS
Tension resistance check (AISC 360-16: J3-1)
PR, = - Fo- Ay = 13242639 Ibf 2 F, = 1660.264 |bf

Where:

F.,, = 83%9ksi - nominal tensile stress from AISC 360-16 Table J3.2
Ay = 0196in? - gross bolt cross-sectional area

¢ = 0.75 - resistance factor

Shear resistance check (AISC 360-16: J3-1)

PRy = ¢ Fiyy - Ay = 7945584 Ibf = V = 949807 Ibf
Where:
F,. =540 ksi = nominal shear stress from AISC 36018 Table J3.2
Ay = 0.196in? - gross bolt cross-sectional area
¢ = 0.75 - resistance factor
Bearing resistance check (AISC 360-16: J3-8)
R,=120-1.-t-F, = 240-d-1-F,

$R, = 3978.007 Ibf = V = 040897 |bf

Where:

‘¢En,shcar
[1bf]

7945584

[, = 15688 in —clear dislance, in the direction of the force, between the edge of the hole and the edge of the adjacent

hale or edge of the material
t = 0.068 in — thickness of the plate

d =0.500in —diameler of a bolt
F, =6850ksi —tensile strength of the connected material

@ =075 — resistance factor for bearing at bolt hales

Interaction of tension and shear check (AISC 360-16: J3-2)

The required stress, in either shear or tension, (s less than or equal to 30% of the corresponding available strass and the effects of

combined stresses need not fo be investigated.
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2.5.4 EMBED PLATE DESIGN
HAWKINS EMBED PLATE

Anchor bolt design in accordance with ACI318-14

Anchor bolt geometry
Anchor bolt

Diameter of anchor baolt

Number of bolts in x direction

Mumber of bolts in y direction

Total number of bolts

Total number of bolts in tension
Spacing of bolts in » direction

Spacing of bolts in y direction

Effective cross-sectional area of anchor
Embedded depth of each anchor bolt

Foundation geometry

Member thickness

Dist center of baseplate to left edge foundation
Dist center of baseplate to right edge foundation
Dist center of baseplate to bol. edge foundation
Dist center of baseplate to top edge foundation

Material details

Minimum yield strength of steel
Nominal tensile strength of steal
Compressive strength of concrete
Concrele modification factor

Cast-in headed stud anchor

da = 0.625 in

Moais = 2

Mooy = 2

Maatal = (Moone 2 2) + (Moory - 2) = 2 =4
Mians = (Mooih = 2) + (Moo - 2) = 2
Spoi: = 10 in

staty = 10in
Aee == de? /4 = 0.307 in?
hat = B in
ha = 48 in
Xee1 = 150N
Heez = 1500
Yee1 = 48 in
Yeez = 48 in
fya = 36 ksi
futa = 58 ksi
fe =3 ksi
h=1.00

Maodification factor for cast-in anchor concrete failure

Strength reduction factors
Tension of steel element
Shear of stesl elemant
Concrete tension

Concrete shear

Concrete tansion for pullout
Concrete shear for pryout

ha=1.0= L=1.00

s = 0.75
$ve=0.70
$1e = 0.65
fve=0.70
fer = 0.70
fves = 0.70



Anchor forces

Number of bolt rows in tension My = 1

Axial force in bolts for row 1 M1 = 9.48 kips

Taotal axial force on bolt group MNr = 9.48 kips

Maximum axial force fo single bolt Mmaxs = 4,74 Kips
Ececentricity of axial load (from bolt group centroid)  &’w = 0,00 in

Shear force applied to bolt group W =3.95 kips

Steel strength of anchor in tension (17.4.1)

Mominal strength of anchor in tension M:ia = Asa = fum = 17.79 kips
Steel strength of anchor in tension hMsa = drs = Msa = 13.35 Kips

PASS - Steel strength of anchor exceeds max tension in single bolt

Check concrete breakout strength of anchor bolt in tension (17.4.2)
[y

3 T.o"

8 48 kips

A 3.95 kips — —

",

- i —

.,
o
:-1—3' ?.I'.'I"4n| 100" -
I:
« s

b 2
—» 100" «10.0% 100" |4 - 26 —»
Plan on foundation Section A-A
Concrete breakout - tension
Coeff for basic breakout strength in tension ko= 24
Breakoul strenagth for single anchor in tension Mo = Kex hax V(fex 1psit= he'%x 10" = 29,74 kips
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Projected area for groups of anchors Anc = T48 in?

Projected area of a single anchor Anee =9 % he® = 576 in®

Min dist center of anchor fo edge of concrate Camn = 1000

Meod factor for groups loaded eccentrically weer = min(1 /(1 + ({2 = e'w)/ (3 = ha)), 1) = 1.000
Modification factor for edge effects wedt = 0LF + 0.3 = (Camn [ (1.5 ha)) = 0.950
Modification factor for no cracking at service loads  yen = 1.000

Madification factor for cracked concrete wepn = 1.000

Mominal concrete breakout strength Mg = Ame [ Anco = yedM = YoM = yeaix Mo = 36.70 Kips
Concrete breakout strength aMeng = e = Mepg = 23.85 Kips

PASS - Breakout strength exceeds tension in bolts
Pullout strength (17.4.3)

Met bearing area of the head of anchor Abrg = 11007

Mod factor for no cracking at service loads wer = 1.000

Pullout strength for single anchor Ma=8 = Parg « F= = 24.00 kips
Mominal pullout strength of single anchor Man = wep = Mo = 24.00 kips
Pullout strength of single anchor hMeon = diee = Mpn = 16.80 kips

PASS - Pullout strength of single anchor exceeds maximum axial force in single bolt

Side face blowout strength (17.4.4)
As her <= 2.5 x minfca1, caz) the edge distance is considered to be far from an edge and blowout strength need not be
considered

Steel strength of anchor in shear (17.5.1)
Built-up grout pads are used so nominal strength will be multiplied by 0.8 (17.5.1.3)

Effective number of anchors in shear Moy = 4
Mom strength of anchor in shear Waa = (L8 0 MNporw = Ase = fus = 56.94 Kips
Steel strength of anchar in shear f'Waa = s x Vea = 38,86 kips

PASS - Steel strength of anchor exceeds shear in bolts



Concrete breakout strength in shear - Case 1. Half of shear resisted by front bolts (17.5.3)

Y
O
N
b
9.48 kips
ry
A : {| ._“ A 395 kips -
l-:! i I
J = i “ -
. o i o
* Il L ¥
% 5
e~
m
¥y v
—» 10.0" «10.0% 10.0" 4 - 26—
Plan on foundation Section A-A
Concrete breakout - shear
Applied shear Wapp =V (2 = 1.98 kips
Edge distance x for shear near corner cat = 10 in
Edge distance y for shear near corner Caz = Miniycel, Yeez) = {({{Meoty = 1V2) = Sboy) = 43 in
Load bearing length of anchor le = minfhet, 8 « da) =5in
Basic concrete breakout strength Vi =7 % (lef da)™® = "‘vllfda} % hax V(fox 1psi) = (ca1)'¥ = 14.53 kip:
Wiz =9 x dax {{fox 1psi= 1in)= (ca:)'® = 15.59 kips
Basic concrete breakout strength Ve = Min(WVi1, Vaz) = 14.53 kips
Projected area of a single anchor Buce =45 = car? = 450 in?
Projected area of a group of anchors Ave = 600 in
Maod factor for edge effect wedw = 1,000 = 1.000
Eccentricity of loading ev=10iIn
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Modification factor of eccentric loading weacw = mind 1, 1001+ ((2 = ev) /{3 = ca1)))) = 1.000

Modification factor for cracking ey = 1,400

Modification factor for edge distance v = 1.0 =1.000

Mominal concrete break out strength in shear Webg = Ave [ Bven = Yaoy 2 Yledv 2 wew x yny = Ve = 2712 Kips
Concrete break out strength in shear by = e Webg = 18.98 Kips

PASS - Shear breakout perpendicular to edge strength exceeds shear in bolis

Concrete breakout strength in shear parallel to edge - Case 3. All shear resisted by front bolts ( parallel to edge - Case
3. All shear resisted by front bolts)

- x

o
5
=
0.48 kips
&
A ¥ A 3.95 kips >
o A o -
=
[

-
' —
(I————11]
- 8"

3 T.0"

Y Y | .
»| 10.0" «10.0% 100" |« - 26" »|

Plan on foundation Section A-A
Concrete breakout - side shear

The anchors are influenced by three or more edges where any edge distance is less than 1.5¢ 1, 50 value of a1 is
limited to ¢'s1.p

Bolt offset for limiting shear yuip = 11.00 in
Limiting edge distance Catp=32in
Applied shear Wapp =W = 3.95 kips
Edge distance x for shear near corner Catp =43 10N
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Edge distance y for shear near cormner
Load bearing length of anchor
Basic concrete breakout strength

Basic concrate breakout strength

Projected area of a single anchor

Projected area of a group of anchors

Maod factor for edge effect

Eccentricity of loading

Modification factor of eccentric loading
Modification factor for cracking

Modification factor for edge distance

Mominal concrete break out strength in shear

Concrete break out strength in shear

Pryout strength of anchor in shear (17.5.3)
Coefficient of pryout strength

Mominal pryout strength of anchor in shear
Pryout strength of anchor in shear

Interaction of tensile and shear forces
Critical design strength in tension

Critical applied tensile force

Critical design strength in shear
Critical applied shear force

Interaction

Cazp = MiN(Xca1, ¥ea2) = ({{Mocix = TH2) = Soeix) = 10000
la = min(het, & = da) =5 in
Vot = 7% (lof da)®2 5 W{da) e o= W[fex 1psi)= (a10)'5 = B3.17 kips
Vepr =9 = hax V{fox 1psix 1in) = (caip)'® = 89.23 kips
Vep = Min(Vop1, Vigz) = B3.17 kips
Bucop = 4.5 % ¢larp® = 4608 in?
A = 1440 in®
Wed vp = 1,000
gve=01in
wesve = min{1, 1/ {1+ ([2 = &vp) F {3 caig)))) = 1.000
weyw = 1.400
whwp = 1.0=1.000
Viengp = 2 % Avcp { Avcop ® Weckip ¥ Wadva® wew x whipx Vop = TLTT kips
$WVengp = e = Vebgn = 50.94 kips
PASS - Shear breakout strength parallel to edge exceeds shear in bolis

koo = 2.0
Wepg = Kep = Mg = 73.39 Kips
d,'N'q:-g = OwohB I'l.l"-:p;; = 51.37 kips
PASS - Pryout strength of anchor exceeds shear in bolis

#Nn = Mg = 23,85 kips
Mus = Nr = 8,48 kips
Mua { dMe = 0,397
Ve = §Vgr = 18,98 kips
W = abs(V) = 3.95 kips
Woa [ hWn = 0,208
Vua / Vo > 0.2 and Nus / $Nn > 0.2,
Interaction check is in accordance with 17.6.3 requirements
le = Mua / fMn + Yia § 6V0 = 0.606
FPASS - interaction of forces is less than or equal to 1.2



2.5.5 HSS COLUMN TO FOUNDATION CONNECTION DESIGN
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m Anchor Designer™

Software

[

1.Pr i r ion

Cuslamer company:
Custormer contact name:
Customer e-mail;
Comment:

& Input Data & Anchor Parameters

General
Design method:ACI 318-19
Unitz: Imperial units

Anchor Information:

Anchor type: Bonded anchar
Material: F1554 Grade 36
Diameter {inch): 0.625

Effective Embedment depth, ha {inch): 10.000
Code report: 1CC-ES ESR-405T
Anchor category: -

Anchor ductility: Yes

Nein {inchy; 11,38

Cac (inch): 22.57

Comn finch) 1.75

Sien (nch): 3.00

Recommended Anchor

Anchor Mame: SET-3G™ - SET-3G w! 5/8"0 F1554 Gr. 36

Code Report: ICC-ES ESR-4057

Load and Geometry

Load facior source: ACH 318 Section 5.3
Load combination: not set

Seismic design. No

Anchors subjected to sustained lension: No
Apply antire shaar load at front row: No

Anchors only resisting wind and/or seismic loads: Mo

Company: Date: | 22272023

Enginaar: Page: | 176

Project: Hawkins

Address:

Phone:

E-mail:

Projact description:

Lacation:

Fastening description: HSS COLUMN TO FOUNDATION
CONMECTION DESIGN

Base Material

Concrete; Normal-weight

Concrete thickness, h {inch): 18.00

State: Uncracked

Comprassive slrength, I'c (psi): 2500

Wew: 1.4

Reinfarcement condition: Supplementary reinforcement not present
Supplemental edge reinforcement;. No

Reinforcement provided at comers: Yes

lgnore concrete breakout in tansion: No

Ignore concrate breakout in shear: Mo

Hala candition; Dry caoncrete

Inspection: Continuous

Tempergtura range, ShortfLong: 150/110°F

Reduced installation torque (for AT-3G) Mot applicable
lgnare Gdo reguirement: Not applicable

Build-up grout pad: No

Base Plate
Length x Widih x Thickness (inch): 5.00 = 500 x 0.50
Yield stress; 36000 psi

Profile typefsize: HSS55X5X1/4
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Strength level loads:

Nua [Ib]: 4200
Wi [I]: GEO
Vuay [Ib]: 200
Mus [ft-Ib]: O
M., [fi-Io]: O

<Figure 1>

42001b

0 ft-lb
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<Figure 2=

Q0 (00]
3. Resulting Anchor Forces
Anchor Tension load, Shear ioad x, Shear Inad v, Shear load combined,
Mua (Ib) WViax {IB) Wy {lB) W WVuae P+ {Mume ) (1)
1 4200.0 BE0.0 200.0 BBO.6
Sum 42000 660.0 200.0 689.6
Maximum concrete comprassion strain (%) 0.00 <Figure 3>
Maximum concrete comprassion strass (psi): 0
Resultant tension force (lb): 4200
Resultant comprassion forca (b 0
Eccentricity of resultant tension forces in x-axis, &'w. {inch): 0.00
Eccenfricity of resultant tension forces in y-axis, &'wy (inch): 0.00
Eccentricity of resultant shear forces in x-axiz, 'v (inch): 0.00

Eccenfricity of rasultant shear forces in y-axis, @'y, (Inch): 0.00

Alaa (10 o #sa (IB)

13110 075 9833




230

5, C e B s th of 2 in Tension (Sec, 17.6.2)
Vo ko 't (Eq1T.62.21)

ko Ao Fo (psi) b (i) Mo (1)
24.0 1,00 2500 10.000 a7047
#MNzo = g (Ancd Anco) oo Fon Peonle (Sec, 17.5.1.2 & Eq. 17.6.2.1a)
Ao (in?) Arzo (IN7) Gamin (M) Waan Won Foon Mo (I ] e (1)
800,00 S00.00 1.000 1.00 1.000 Iroay 0.65 24666
Tremer = Trunerlshort-tereban(: / 2 5007
T uner (PSi) Farari-ram [ i (psi} N Thumer (P8I
2162 1.00 1.00 2500 0.35 2162
Mon = 4 afunerdlabie (Eq. 17.6.5.2.1)
A Tomer (DS ta (in) hei (i) Mas (I}
1.00 2162 063 10,000 42451
#Na = ¢ {Awa/ Awac) Fooma Fopnalee [Sec, 17.5.1.2 & Eg. 17.6.5.1a)
Ars (in2) Awio (in?) ava (i) Camin (in) Yo L. Mea (IB) ¢ i (b}
30710 anT.n B.76 - 1.000 1.000 42451 0.65 27593

8. Steel Strength of Anchor in Shear (Sec. 17.7.1)
Via (Ib) oot i framugtVisn (IB)
THES 1.0 0.65 5112

10, Concrete Pryout Strength of Anchor in Shear (Sec. 17.7.3)

#Ven = dminfkaaNe ;. KNt = & min| kel Ana £ Anan) Facivn P rislis | KeplAne S Aee) Wea i P n Yoo nlNe| (Sec. 17.5.1.2 & Eq. 17.7.3.1a)

Han A (i} A (In?) Pt . Plga (1) Pla (1)
2.0 30710 30710 1.000 1.000 42451 42451
Ape (InF) Ariea (INF) L om Yoo e (1) Mas (1B) ¢ #Wen (b}
900.00 S00.00 1.000 1.000 1.000 7047 7947 0.70 53126
11, Resulis
Interaction of Tensile and Shear Forces (Sec. 17.8)
Tension Factored Load, Mua (Ib) Design Strength, @i {lb)  Ratio Status
Steel 4200 9833 0.43 Pass (Governs)
Concrala braakout 4200 24566 017 Pass
Adhasive 4200 27543 0.15 Paszs
Shear Factored Load, V.. (Ib) Design Strength, eV (lo)  Ratio Status
Steel 690 5112 0.13 Pass (Governs)
Pryout B0 51126 0.01 Pass
Interacthion check Mo/ Visfd Vi Combined Ratia FPermissible Status
Sec. 17.8.1 043 0.00 42 7% 10 Fass

SET-3G wi 5/8"@ F1554 Gr. 36 with hef = 10.000 inch meets the selected design criteria.



Base Plate Thickness
Required base plate thickness: 0,403 inch

Steal 36000 psi
Maximum siress 32407 psi
Calculated plate thickness 0,403 inch
Strass distribution

r "
(S

For ACI and C3A design methods, maximum base plate stress is limited to 0.9 times yield siress.
For ETAG design method, maximum baze plale stress s limited to yield stress divide by 1.5,
Plate stress s derlved using WVon Mises theory.
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2.6 CONCRETE WALL DESIGN

Analytical view / Walls numbers

APPLIED LOADS

1. DL1 - Dead weight of concrete wall (automatically)

2. DL2 - Roof dead loads

494 k
-4.94 k
494 K
-4.94 k

494k %
— 075k

075k
075K
D75k

-0.75 k
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3. Lr - Roof live load

-345k
345k
345k

-345k

4. WLZ (Wind up)

) L it =R .\ 75 i)
o g 1.83 N

1.83

345k
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5. WLZ (Wind down)

-1.16k

6. Wx+ (shear)

3.35k____._-—-—-—"‘r'__ - o \_\
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7. Wx- (shear)

e

BLC

RLL
RLL

365k
WP 1.\. : )
.\' - _('. -\\_' : \\\
N \-\
¥ VAN i ____,_/
) ff/
ffff_f
e
Basic Load Cases
BLC Description  Category X Gravity Y Gravity Z Gravity Nodal
1 DL1 DL -1
2 DL2 DL 31
3 Lr RLL 10
4 Windup WLZ 10
5 Wind down WLZ 10
6 Wi+ (shear) WLX 2
7 Wx- (shear) WLX 2
Load Combinations
Description Solve  P-Delta SRSS  BLC Factor  BLC Factor  BLC Factor  BLC Factor

1 IBC21/ASCE Strength 3 (b) (a) Y DL 12 RLL 16 WX 05
2 IBC 21/ASCE Strength 3 (b) (b) Y DL 12 AL 16 Wiz 05
3 IBC 21/ASCE Strength 3 (d) (a) Y DL 12 WLX 05
4 IBC 21/ASCE Strength 3 (d) (b) Y DL 12 wLz 05
5 IBC 21/ASCE Strength 4 (a) (a) Y DL 12 WLX 1 L 05 us 1
6 IBC 21/ASCE Strength 4 (3) (b) Y DL 12 WLz 1 L 05 LLS 1
7 IBC 21/ASCE Strength 4 (b) (a) Y DL 12 WLX 1 Tl 05 LLS 1
8 IBC 21/ASCE Strength 4 (5) (b) Y DL 12 Wiz 1 w 05 Ls 1
9 IBC 21/ASCE Strength 5 (a) ¥ oL 09 WX 1
10 IBC21/ASCE Strength 5 (b) Y DL 09 WLz 1

235
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CONCRETE WALLS CHECK

Detail Report: WP1

Concrete Wall

N2 Rs R4 R2 N3

=

w R8 R5 R3 R1

o

-

R7
=N1 =N4
52.75 ft
CRITERIA GEOMETRY MATERIALS
Code: ACI 318-19 Total Height (ft): 12.5 Material Set: Conc4000NW
Design Rule: CsSwW Total Length (ft): 52.75 Concrete f'c (ksi): 4
Seismic Rule: None Thickness (in): 30 Concrete E (ksi): 3644
Loc of r/f: Each Face Int Cover (-2) (in): 1 Concrete G (ksi): 1584
Outer Bars: Vertical Ext Cover (+2) (in): 1 Conc Density (k/ft3): 0.145
Vert Bar Size: #7 Cover Open/Edge (in): 2 Lambda: 1
Horz Bar Size: #7 K: 1 Conc 5tr Blk: Rectangular
Transfer In?: Mo Use Cracked?: Yes Vert Bar Fy (ksi): 60
Transfer Out?: Mo In lcr Factor: 0.7 Horz Bar Fy (ksi): 60
Group Wall?: No Qut lcr Factor: 0.35 Steel E (ksi): 29000
REGION RESULTS
UC Max UC Shear Delta Max UC Max UC Shear Delta Max

Region In Plane LC In Plane LC In Plane(in) LC Out Plane LC Out Plane LC Out Plane(in)
R1 0.021 1 0.003 1 0 1 0.161 6 0.065 6 0.021
R2 0.002 1 0.001 1 0 8 0.007 6 0.038 6 0.012
R3 0.02 1 0.003 1 0 1 0.141 6 0.058 6 0.019
R4 0.005 1 0.002 1 0 1 0.004 b 0.01 6 0.01
RS 0.009 1 0.002 1 0 1 0.087 6 0.039 6 0.013
RE 0.001 8 0.002 8 0 1 0.003 6 0.004 6 0.005
R7 0.005 1 0.004 1 0 1 0.036 6 0.035 6 0.008
R8 0.012 1 0.002 8 0 1 0.033 6 0.02 6 0.007
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REINFORCEMENT RESULTS

Region Vertical Reinforcement Horizontal Reinforcement Diagonal Reinforcement
R1 #7@18in ocef. #/@18in oc e.f. N/A
R2 #7@18in ocef. #/@18in oc e.f. N/A
R3 #7@18in ocef. #/@18in oc e.f. N/A
R4 #7@18in ocef. #/@18in oc e.f. MN/A
R5 #7@18in ocef. #/@18in oc e.f. N/A
RE #7@18in ocef. #/@18in oc e.f. N/A
R7 #7@18in ocef. #/@18inocelf N/A
R8 #7@18in ocef. #/@18in oc e.f. N/A

Detail Report: WP1 (In-Plane, Region R1)

CRITERIA GEOMETRY MATERIALS

Code: ACI 318-19 Total Height (ft): 12.5 Material Set: Conc4000NW
Design Rule: CSW Total Length (ft): 7.75 Concrete f'c (ksi): 4

Seismic Rule: None Thickness (in): 30 Concrete E (ksi): 3644

Loc of r/f: Each Face Int Cover (-2) (in): 1 Concrete G (ksi): 1584
Outer Bars: Vertical Ext Cover (+2) (in): 1 Conc Density (k/ft3]: 0.145

Vert Bar Size: #7 Cover Open/Edge (in): 2 Lambda: 1

Horz Bar Size: #7 K: 1 Conc Str Blk: Rectangular
Vert Bar Spac (in): 18 Use Cracked?: Yes Vert Bar Fy (ksi): 60

Horz Bar Spac (in): 18 lcr Factor: 0.7 Horz Bar Fy (ksi): 60

Group Wall?: Mo Steel E (ksi): 29000
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ENVELOPE DIAGRAMS
k

P

Min: 9.138 at 12.5 ft
Max: 59.832 at 0 ft

ACI 318-19 Code Check

AXIAL/BENDING DETAILS

UC Max: 0.021
Location (ft): 12.5
Gov Pu (k): 0
SHEAR DETAILS

UC Max: 0.003
Location (ft): 0
Gov Vu (k): -1.923

DEFLECTION DETAILS
Delta max (in): 4.978e-5

Deflection Ratio: H/10000

238

phi*Pn:
Gov Mu (k-ft):
phi*Mn (k-ft):

phi*Vn (k):
Vnmax (k):

Ve (k):

Location (ft):

Gov LC:

v

Min: -1.923 at 3.75 ft
Max: 0.901 at 10.625 ft

NC
25.478
1207.968

646.754
1411.641

489.521

phi eff.:

Gov LC:

Vs (k):

Gov LC:

M
Min: -12.135 at 8.125 ft
Max: 25.478 at 12.5 ft

0.9

372.819
1
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REINFORCEMENT DETAILS

As Provided (H) (inz): 10.824 rho min (H): 0.002 As min (V) (inz]: 4.185
rho Provided (H): 0.002 As Provided (V) (inz): 6.013 rho min (V): 0.002
As min (H) (inz): 9 rho Provided (V): 0.002
WALL SEGMENT SECTION PROPERTIES
Total Length (ft): 7.75 Icracked (in4): 1.408e+6 KL/r: 5.587
A [inz): 2790 Cracked Mom, Mcr (k-ft): 1709.409
Igross (in4): 2.011e+6 r (in): 22.462
SLENDER BENDING SPAN RESULTS
KL/r in Cmin Lu in (ft) Pc (k) deltaNS M act (k-ft) M2 min (k-ft)
5.587 0.715 12.5 0 N/A 0 0
IN-PLANE WALL INTERACTION DIAGRAM
= Mn
L — @®*Mn
T — Cap. Line
S
T

8000 = e, T

6000 =

4000 -

2000-

361 it | i I ]

& i} 2000 4000 6000 8000 5735

M (k-ft)

Mec in (k-ft)
N/A



CROSS SECTION DETAILING

. #7 (@ 18in oc
Interior Face

1 in cover 26.06 in

__\J f l

A EJ () I N . b
7 :
1in cover 2in cover

Exterior Face

®
Ll

30 in

#7 @ 18in oc

Detail Report: WP1 (Out-of-Plane, Region R1)

CRITERIA GEOMETRY MATERIALS

Code: ACI 318-19 Total Height (ft): 12.5 Material Set: Conc4000NW
Design Rule: CSW Total Length (ft): 7.75 Concrete f'c (ksi): 4

Seismic Rule: Mone Thickness (in): 30 Concrete E (ksi): 3644

Loc of r/f: Each Face Int Cover (-z) (in): 1 Concrete G (ksi): 1584
Outer Bars: Vertical Ext Cover (+2) (in): 1 Conc Density (k/ft3]: 0.145

Vert Bar Size: #7 Cover Open/Edge (in): 2 Lambda: 1

Horz Bar Size: #7 K: 1 Conc Str Blk: Rectangular
Vert Bar Spac (in): 18 Use Cracked?: Yes Vert Bar Fy (ksi): 60

Horz Bar Spac (in): 18 lcr Factor: 0.35 Horz Bar Fy (ksi): 60

Group Wall?: Mo Steel E (ksi): 29000
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ENVELOPE DIAGRAMS
K/t

P

Min: 1.179 at 12.5 ft
Max: 7.72 at 0 ft

SHEAR DETAILS
UC Max: 0.065
Location (ft): 8.125

AXIAL/BENDING DETAILS

UC Max Int (-2): 0
Location (ft): 0

Gov Pu Int (-2) (k/ft): 0
phi*Pn Int (-z) (k/ft): 659.316
Gov Mu Int (-2) (k-ft/ft): 0
phi*Mn Int (-z): MNC

kift

v

Min: 0.488 at 11.875 ft
Max: 0.659 at 3.75 ft

Gov Vu (k/ft):
phi*Vne (k/ft):

phi eff. Int (-z):
Gov LC Int (-2):
UC Max Ext (+2):

Location (ft):

Gov Pu Ext (+z) (k/ft):

phi*Pn Ext (+2):

659.143
1014851

0.65
10
0.161

NC

k-ftift

Min: 0.009 at 12.5 ft

phi*Vns (k/ft):
Gov LC:

Gov Mu Ext (+z) (k-ft/ft):

phi*Mn Ext (+2) (k-ft/ft):

phi eff. Ext (+2):
Gov LC Ext (+2):

Max: 8.067 at 0 ft

8.067
50.049
09
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DEFLECTION DETAILS

Delta max (in): 0.021 Location (ft): 12.5
Deflection Ratio: H/7138 Gov LC: 6
REINFORCEMENT DETAILS
As Provided (V) (in®):  6.013 As min (V) (in): 4185
rho Provided (V): 0.002 rho min (V): 0.002
WALL SEGMENT SECTION PROPERTIES
Total Width (in): 18 lcracked {in4): 14175 KL/r:
A [inz): 540 Cracked Mom, Mcr (k-ft): 551422
Igross (in4): 40500 r (in): 5.123
SLENDER BENDING SPAN RESULTS
KL/r out Cm out Lu out (ft) Pc (Ib/ft) deltaNs M act (k-ft/ft)
Interior 17.321 0.6 12.5 0 N/A 0
Exterior 0 N/A 0
OUT-PLANE WALL INTERACTION DIAGRAM
Interior (-z) Face Wall Interaction Diagram
— Mn
P (k/ft S prion
12687 = s L

S00—

300

M (k-ftift

M2 min (k-ft/ft)
0
0

17.321

Mc out (k-ft/ft)
N/A(Df)
N/A{Oft)



Exterior (+2) Face Wall Interaction Diagram

CROSS SECTION DETAILING

243

30in

P (ki/ft)
1268 ~—
1200 ™~

= Mn
- ®*Mn
— Cap. Line

900~

600+

300+

) #7 @ 18in oc
Interior Face
1in cover
oW N N
£
(1=}
f+]
@
(3]
| = 3'!\ Y L
1in cover
Exterior Face .
#7 @ 18in oc

28.56 in
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Detail Report: WP1 (In-Plane, Region R2)

CRITERIA

Code: ACI 318-19
Design Rule: CSwW
Seismic Rule: MNone
Loc of r/f: Each Face
Quter Bars: Vertical
Vert Bar Size: #7

Horz Bar Size: #7

Vert Bar Spac (in): 18

Horz Bar Spac (in): 18
Group Wall?: Mo
ENVELOPE DIAGRAMS

k

P

GEOMETRY
Total Height (ft):
Total Length (ft):
Thickness (in):

Int Cover (-2) (in):

Ext Cover (+2) (in):

Cover Open/Edge (in):

K:
Use Cracked?:

lcr Factor:

v

3.5

30

Yes

0.7

MATERIALS
Material Set:
Concrete f'c (ksi):
Concrete E (ksi):
Concrete G (ksi):

Conc Density (k/ft3]:

Lambda:

Conc 5tr Blk:

Conc4000NW
4

3644

1584

0.145

1

Rectangular

Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
Steel E (ksi): 29000

]

Min: 4.96 at 0 ft
Max: 8.202 at 1.925 ft

ACI 318-19 Code Check
AXIAL/BENDING DETAILS

UC Max: 0.002
Location (ft): 3.5
Gov Pu (k): 0

Min: -0.265 at 1.75 ft
Max: 0.146 at 1.75 ft

phi*Pn: MNC phi eff.:
Gov Mu (k-ft): 1.293 Gov LC:
phi*Mn (k-ft): 744115

Min: 0.662 at 0 ft
Max: 1.293 at 3.5 ft

0.9
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SHEAR DETAILS

UC Max: 0.001
Location (ft): 1.75
Gov Vu (k): -0.265

DEFLECTION DETAILS

Delta max (in): 2.173e-5
Deflection Ratio: H/10000
REINFORCEMENT DETAILS

As Provided (H) (inz): 6.013
rho Provided (H): 0.005
As min (H) (in): 252

WALL SEGMENT SECTION PROPERTIES

Total Length (ft): 6
A (in%): 2160
Igross (in®): 9.331e+5

SLENDER BENDING SPAN RESULTS
-Slenderness(P - Little Delta) and minimum moment considerations are only done for full - height regions.

IN-PLANE WALL INTERACTION DIAGRAM

phi*Vn (k):
Vnmax (k):

Ve (k):

Location (ft):

Gov LC:

rho min (H):

As Provided (V) (in):

rho Provided (V):

Icracked (in4):

Cracked Mom, Mcr (k-ft):

r (in):

523.849

1092.883

409.831

12.5

0.002
4811

0.002

6.532e+5

1024.578

17.39

?616?-‘.(_5}

6000 -

2000~

2000

4000

— Mn

—_—

n
— Cap. Line

5915
M (k-ft)

Vs (k):
Gov LC:

As min (V) (in%):

rho min (V):

KL/r:

288.634
1

3.24
0.001

2.021



CROSS SECTION DETAILING

CRITERIA
Code:

Design Rule:
Seismic Rule:
Loc of r/f:
Quter Bars:
Vert Bar Size:
Horz Bar Size:

Vert Bar Spac (in):

Horz Bar Spac (in):

Group Wall?:

246

Interior Face

30in

#7 @ 18in oc
1in cover
i i
o ! 2
1'\ () = L
1in cover 2 in cover

Exterior Face

#7 @ 18in oc

Detail Report: WP1 (Out-of-Plane, Region R2)

ACI 318-19
CSW

None

Each Face
Vertical

#7

#7

18

18

No

GEOMETRY
Total Height (ft):
Total Length (ft):
Thickness (in):

Int Cover (-2) (in):

Ext Cover (+2) (in):

Cover Open/Edge (in):

K:
Use Cracked?:

ler Factor:

3.5

30

Yes

0.35

MATERIALS
Material Set:
Concrete f'c (ksi):
Concrete E (ksi):

Concrete G (ksi):

Conc Density (k/ft3]:

Lambda:

Conc Str Blk:
Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Conc4000NW
4

3644

1584

0.145

1

Rectangular
60

60

29000
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ENVELOPE DIAGRAMS
kit

P

Min: 0.827 at 0 ft
Max: 1.367 at 1.925 ft

AXIAL/BENDING DETAILS

UC Max Int (-z): 0.001
Location (ft): 3.5
Gov Pu Int (-z) (k/ft): 0
phi*Pn Int (-z): MNC
Gov Mu Int (-z) (k-ft/ft): -0.046
phi*Mn Int (-z) (k-ft/ft): 51.649
SHEAR DETAILS

UC Max: 0.038
Location (ft): 3.5

DEFLECTION DETAILS

Delta max (in): 0.012
Deflection Ratio: H/3570
REINFORCEMENT DETAILS

As Provided (V) (inz}: 4.811

rho Provided (V): 0.002

kift

vV

Min: 0.022 at 0 ft
Max: 0.382 at 3.5 ft

phi eff. Int (-2): 0.9
Gov LC Int (-2): 6

UC Max Ext (+2): 0.007
Location (ft): 175

Gov Pu Ext (+z) (k/ft): 0

phi*Pn Ext (+2): MNC

Gov Vu (k/ft): 381.58
phi*Vnc (k/ft): 9927.974
Location (ft): 0.625
Gov LC: 4]

As min (V) (in’): 3.24
rho min (V): 0.001

k-ftfft

Min: -0.046 at 3.5 ft
Max: 0.366 at 1.75 ft

Gov Mu Ext (+z) (k-ft/ft): 0.366
phi*Mn Ext (+2) (k-ft/ft): 51.649
phi eff. Ext (+2): 09
Gov LC Ext (+2): 6
phi*Vns (k/ft): 0

Gov LC: 6



WALL SEGMENT SECTION PROPERTIES

Total Width (in): 18 leracked (in4): 14175 KL/r: 4,85
A [inz): 540 Cracked Mom, Mcr (k-ft): 426.907
Igross (in4): 40500 r (in): 5.123

SLENDER BENDING SPAN RESULTS
-Slenderness(P - Little Delta) and minimum moment considerations are only done for full - height regions.
OUT-PLANE WALL INTERACTION DIAGRAM

Interior (-z) Face Wall Interaction Diagram

— Mn
1265 0 K/ft) — ®*Mn
1200 L — — Cap. Line

900+

600

300+

[t
-48

Exterior (+z) Face Wall Interaction Diagram

— Mn
P (kift) — ®*Mn
12001~ — Cap. Line

900+

600

300+
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CROSS SECTION DETAILING

CRITERIA
Code:

Design Rule:
Seismic Rule:
Loc of r/f:
Quter Bars:
Vert Bar Size:
Horz Bar Size:

Vert Bar Spac (in):

Horz Bar Spac (in):

Group Wall?:

Interior Face

30in
28.56 in

Exterior Face

#7 @ 18in oc

#7 @ 18in oc
1in cover

] 2 2|+
\ £
w
w
=)
(3]

J\ (D) = d s ||

1 in cover \

Detail Report: WP1 (In-Plane, Region R3)

ACl 318-19
CSwW

None
Each Face
Vertical

#7

#7

GEOMETRY

Total Height (ft):
Total Length (ft):
Thickness (in):

Int Cover (-2) (in):

Ext Cover (+2) (in):
Cover Open/Edge (in):
K:

Use Cracked?:

ler Factor:

12.5

MATERIALS
Material Set:
Concrete f'c (ksi):
Concrete E (ksi):

Concrete G (ksi):

Conc Density (k/ft3]:

Lambda:

Conc Str Blk:
Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Conc4000NW
4

3644

1584

0.145

1

Rectangular
60

60

29000
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ENVELOPE DIAGRAMS
k

P

Min: 9.122 at 12.5 ft
Max: 62.752 at 0 ft

ACI 318-19 Code Check
AXIAL/BENDING DETAILS

UC Max: 0.02
Location (ft): 12.5
Gov Pu (k): 0
SHEAR DETAILS

UC Max: 0.003
Location (ft): 10.625
Gov Vu (k): -1.983

DEFLECTION DETAILS

Delta max (in): 7.042e-5
Deflection Ratio: H/10000
REINFORCEMENT DETAILS

As Provided (H) (inz): 10.824
rho Provided (H): 0.002
As min (H) (in’): 9

v

Min: -1.983 at 10.625 ft
Max: -0.467 at 12.5 ft

phi*Pn:
Gov Mu (k-ft):
phi*Mn (k-ft):

phi*Vn (k):
Vnmax (k):

Ve (k):

Location (ft):

Gov LC:

rho min (H):

As Provided (V) (in’):

rho Provided (V):

NC
-23.965
1181.585

612.12
1366.104

455.368

125

0.002
6.013
0.002

™
Min: -23.965 at 12.5 ft
Max: 3.582 at 0 ft

phi eff.: 09
Gov LC: 1

Vs (k): 360.792
Gov LC: 1

As min (V) (in%): 405
rho min (V): 0.002
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WALL SEGMENT SECTION PROPERTIES

Total Length (ft): 7.5 lcracked (in4): 1.276e+6 KL/r:
A [inz): 2700 Cracked Mom, Mcr (k-ft): 1600.903
Igross (in4): 1.822e+6 r (in): 21.737
SLENDER BENDING SPAN RESULTS
KL/r in Cmin Lu in (ft) Pc (k) deltaNS M act (k-ft)
5774 0.54 12.5 0 N/A 0
IN-PLANE WALL INTERACTION DIAGRAM
— Mn
P (k) — 0o'M
SR, e — Cap.nLine
=
——
8000 —+ T
6000 -~
4000
2000 -
-351% 2000 ii}tmn éﬁmo slooo sl1 76
M (k-ft)
CROSS SECTION DETAILING
: #7 @ 18in oc
Interior Face
1in cover 26.06 in
- f {
) o o 2
£ )
=
[y \
1 :g\ 5, T —. !|_|
/ 1in cover \ 2 in cover
Exterior Face
#7 @ 18in oc

5.774

M2 min (k-ft)
0

Mc in (k-ft)
N/A
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Detail Report: WP1 (Out-of-Plane, Region R3)

CRITERIA
Code: ACl 318-19
Design Rule: CsSW
Seismic Rule: MNone
Loc of r/f: Each Face
Quter Bars: Vertical
Vert Bar Size: #7
Horz Bar Size: #7
Vert Bar Spac (in): 18
Horz Bar Spac (in): 18
Group Wall?: Mo
ENVELOPE DIAGRAMS
kift
P
Min: 1.216 at 12.5 ft
Max: 8.367 at 0 ft
SHEAR DETAILS
UC Max: 0.058
Location (ft): 8.125

Gov Vu (k/ft):
phi*Vnc (k/ft):

GEOMETRY
Total Height (ft):
Total Length (ft):
Thickness (in):

Int Cover (-2) (in):

Ext Cover (+2) (in):

Cover Open/Edge (in):

K:
Use Cracked?:

ler Factor:

12.5
7.5
30

Yes

0.35

kift

Vv

Min: 0.405 at 11.25 ft
Max: 0.595 at 3.75 ft

595.324
10240.804

MATERIALS
Material Set:
Concrete f'c (ksi):
Concrete E (ksi):
Concrete G (ksi):

Conc Density (k/ft3]:

Lambda:

Conc Str Blk:
Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Conc4000NW
4

3644

1584

0.145

1

Rectangular
60

60

29000

M

Min: 0.02 at 125 ft
Max: 7.29 at O ft

phi*Vns (k/ft):
Gov LC:
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AXIAL/BENDING DETAILS

UC Max Int (-2): 0 phi eff. Int (-z):
Location (ft): 0 Gov LC Int (-2):

Gov Pu Int (-z) (k/ft): 0 UC Max Ext (+2):
phi*Pn Int (-z) (k/ft): 660.077 Location (ft):

Gov Mu Int (-2) (k-ft/ft): 0 Gov Pu Ext (+z) (k/ft):
phi*Mn Int (-2): NC phi*Pn Ext (+2):
DEFLECTION DETAILS

Delta max (in): 0.019 Location (ft):
Deflection Ratio: H/7945 Gov LC:

REINFORCEMENT DETAILS
As Provided (V) (in%):  6.013 As min (V) (in):

rho Provided (V): 0.002 rho min (V):

WALL SEGMENT SECTION PROPERTIES

Total Width (in): 18 Icracked {in4):
A [inz): 540 Cracked Mom, Mcr (k-ft):
Igross (in®): 40500 r (in):

SLENDER BENDING SPAN RESULTS

KL/r out Cm out Lu out (ft) Pc (Ib/ft)
Interior 17.321 0.601 12.5 0
Exterior 0
OUT-PLANE WALL INTERACTION DIAGRAM
Interior (-z) Face Wall Interaction Diagram
P (k/ft)
1269 —___
1200+ ——

deltaNS

0.65 Gov Mu Ext (+z) (k-ft/ft): 7.29
phi*Mn Ext (+z) (k-ft/ft): 51.649
0.141 phi eff. Ext (+z): 0.9
Gov LC Ext (+2): 6
4.05
0.002
14175 KL/r: 17.321
533.634
5.123
M act (k-ft/ft) M2 min (k-ft/ft) Mc out (k-ft/ft)
N/A 0 0 N/A{Oft)
N/A 0 0 N/A(Oft)

— Mn
— ©*Mn
— Cap. Line

500~

500~

300+

P
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Exterior (+z) Face Wall Interaction Diagram

CROSS SECTION DETAILING
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Detail Report: WP1 (In-Plane, Region R4)

CRITERIA

Code: ACI 318-19

Design Rule: CSW

Seismic Rule: None

Loc of r/f: Each Face

Quter Bars: Vertical

Vert Bar Size: #7

Horz Bar Size: #7

Vert Bar Spac (in): 18

Horz Bar Spac (in): 18

Group Wall?: Mo
ENVELOPE DIAGRAMS

k

P

Min: -0.3 at 3.5 ft
Max: 5.018 at 0 ft

ACI 318-19 Code Check
AXIAL/BENDING DETAILS

UC Max:
Location (ft):

Gov Pu (k):

0.

005

245

0

GEOMETRY

Total Height (ft): 3.5
Total Length (ft): 7
Thickness (in): 30
Int Cover (-2) (in): 1
Ext Cover (+2) (in): 1
Cover Open/Edge (in): 2
K: 1
Use Cracked?: Yes
ler Factor: 0.7

v

Min: -0.066 at 0 ft
Max: 1.181 at 1.925 ft

phi*Pn: MNC
Gov Mu (k-ft): 5.798
phi*Mn (k-ft): 1086.201

MATERIALS

Material Set: Conc4000NW
Concrete f'c (ksi): 4

Concrete E (ksi): 3644
Concrete G (ksi): 1584

Conc Density (k/ft’): 0.145
Lambda: 1

Conc Str Blk: Rectangular

Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
Steel E (ksi): 29000

Min: 1.144 at 3.5 ft
Max: 5.798 at 2.45 ft

phi eff.: 0.9

Gov LC: 1
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SHEAR DETAILS

UC Max: 0.002
Location (ft): 1.8925
Gov Vu (k): 1.181
DEFLECTION DETAILS

Delta max (in): 2.89%e-5
Deflection Ratio: H/10000
REINFORCEMENT DETAILS

As Provided (H) (inz): 6.013
rho Provided (H): 0.005
As min (H) (in): 252

WALL SEGMENT SECTION PROPERTIES

Total Length (ft): 7
A (in?): 2520
Igross (in®): 1482e+6

SLENDER BENDING SPAN RESULTS

phi*Vn (k): 611.157
Vnmax (k): 1275.03

Ve (k): 478136
Location (ft): 12.5

Gov LC: 1

rho min (H): 0.002

As Provided (V) [inz): 6.013

rho Provided (V): 0.002
Icracked (in*): 1037e+6
Cracked Mom, Mcr (k-ft): 1394.564
r (in): 20.288

-Slenderness(P - Little Delta) and minimum moment considerations are only done for full - height regions.

IN-PLANE WALL INTERACTION DIAGRAM

8908?&}

8000 —

6000+
4000+

2000+

2000 4000

6000

= Mn
— ®*Mn
— Cap. Line

M (k-ft)

Vs (k):
Gov LC:

As min (V) (in%):

rho min (V):

KL/r:

336.739
1

3.78
0.002

1.732



CROSS SECTION DETAILING

CRITERIA
Code:

Design Rule:
Seismic Rule:
Loc of r/f:
Quter Bars:
Vert Bar Size:
Horz Bar Size:

Vert Bar Spac (in):

Horz Bar Spac (in):

Group Wall?:

Interior Face

30in

Exterior Face

#7 (@ 18in oc
1in cover
i i
o] 2 )
1'\ D) = [\ L
1in cover 2 in cover
#7 @ 18in oc

Detail Report: WP1 (Out-of-Plane, Region R4)

ACI 318-19
csw

None
Each Face
Vertical

#7

#7

GEOMETRY
Total Height (ft):
Total Length (ft):
Thickness (in):

Int Cover (-z) (in):

Ext Cover (+2) (in):

Cover Open/Edge (in):

K:
Use Cracked?:

ler Factor:

35

30

Yes

0.35

MATERIALS
Material Set:
Concrete f'c (ksi):
Concrete E (ksi):

Concrete G (ksi):

Conc Density (k/ft3]:

Lambda:

Conc Str Blk:
Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Conc4000MNW
4

3644

1584

0.145

1

Rectangular
60

60

29000
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ENVELOPE DIAGRAMS
kift

P

Min: -0.043 at 3.5 ft
Max: 0.717 at 0 ft

AXIAL/BENDING DETAILS

UC Max Int (-2z): 0
Location (ft): 35
Gov Pu Int (-z) (k/ft): 0
phi*Pn Int (-2): NC
Gov Mu Int (-z) (k-ft/ft): -0.013
phi*Mn Int (-z) (k-ft/ft): 55.188
SHEAR DETAILS

UC Max: 0.01
Location (ft): 1.925

DEFLECTION DETAILS

Delta max (in): 0.01
Deflection Ratio: H/4151
REINFORCEMENT DETAILS

As Provided (V) (inz): 6.013

rho Provided (V): 0.002

kit

vV

Min: 0.013 at 0 ft
Max: 0.105 at 2.1 ft

phi eff. Int (-z): 0.9
Gov LC Int (-2): 6

UC Max Ext (+2): 0.004
Location (ft): 1.225

Gov Pu Ext (+z) (k/ft): 0

phi*Pn Ext (+2): MNC

Gov Vu (k/ft): 105.769
phi*Vnc (k/ft): 10152.432
Location (ft): 0.625
Gov LC: 4]

As min (V) (in%): 378
rho min (V): 0.002

Min: -0.013 at 3.5 ft
Max: 0.215 at 1.05 ft

Gov Mu Ext (+z) (k-ft/ft):
phi*Mn Ext (+z) (k-ft/ft):
phi eff. Ext (+z):
Gov LC Ext (+2):

phi*Vns (k/ft):
Gov LC:

0.215
55.188
0.9

6



REINFORCEMENT DETAILS
As Provided (V) (inY):  6.013 As min (V) (in?): 378

rho Provided (V): 0.002 rho min (V): 0.002

WALL SEGMENT SECTION PROPERTIES

Total Width (in): 18 Icracked (in4): 14175 KL/r: 4.85
A [inz): 540 Cracked Mom, Mcr (k-ft): 498.059
Igross (in4): 40500 r (in): 5.123

SLENDER BENDING SPAN RESULTS
-Slenderness(P - Little Delta) and minimum moment considerations are only done for full - height regions.
OUT-PLANE WALL INTERACTION DIAGRAM

Interior (-z) Face Wall Interaction Diagram

= Mn
12?3P (kift) — ®*Mn
100 — — Cap. Line

900+

600

300+

Exterior (+2) Face Wall Interaction Diagram

— Mn
L — O"Mn
1500l — — Cap. Line

900

600

300+
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CROSS SECTION DETAILING

CRITERIA
Code:

Design Rule:
Seismic Rule:
Loc of r/f:
Quter Bars:
Vert Bar Size:
Horz Bar Size:

Vert Bar Spac (in):

Horz Bar Spac (in):

Group Wall?:

: #7 @ 18in oc
Interior Face
1 in cover
T O, 2 2| T
£
£ |g &
1 ©
@ |= <
(]
e -!\ D) | |
1in cover
Exterior Face "
#7 @ 18in oc
Detail Report: WP1 (In-Plane, Region R5)
GEOMETRY MATERIALS
ACI 318-19 Total Height (ft): 12.5 Material Set:
CSW Total Length (ft): 17 Concrete f'c (ksi):
Mone Thickness (in): 30 Concrete E (ksi):
Each Face Int Cover (-2) (in): 1 Concrete G (ksi):
Vertical Ext Cover (+2) (in): 1 Conc Density (k/ft3]:
#7 Cover Open/Edge (in): 2 Lambda:
#7 K: 1 Conc 5tr Blk:
18 Use Cracked?: Yes Vert Bar Fy (ksi):
18 lcr Factor: 0.7 Horz Bar Fy (ksi):
Mo Steel E (ksi):

Conc4000NW
4

3644

1584

0.145

1

Rectangular
60

60

29000
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ENVELOPE DIAGRAMS
k

P

Min: 17.581 at 12.5 ft
Max: 113.779 at 0 ft

ACI 318-19 Code Check
AXIAL/BENDING DETAILS

UC Max: 0.009
Location (ft): 0
Gov Pu (k): 0
SHEAR DETAILS

UC Max: 0.002
Location (ft): 4375
Gov Vu (k): 2.993

DEFLECTION DETAILS

Delta max (in): 8.267e-5
Deflection Ratio: H/10000
REINFORCEMENT DETAILS

As Provided (H) (inz): 10.824
rho Provided (H): 0.002
As min (H) (in): g

V

Min: 0.179 at 11.25 ft
Max: 2.993 at 6.25 ft

phi*Pn:
Gov Mu (k-ft):
phi*Mn (k-ft):

phi*Vn (k):
Vnmax (k):

Ve (k):

Location (ft):

Gov LC:

rho min (H):

As Provided (V) (in):

rho Provided (V):

NC
55.117
6383.049

1484.238
3096.502

1161.188

12.5

0.002
14.432
0.002

k-ft

Min: 19.69 at 10.625 ft
Max: 55.117 at 0 ft

phi eff.: 0.9
Gov LC: 1

Vs (k): 817.796
Gov LC: 1

As min (V) (in%): 9.18
rho min (V): 0.002
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WALL SEGMENT SECTION PROPERTIES

Total Length (ft): 17 Icracked (in4): 1.486e+7 KL/r:
A [inz): 6120 Cracked Mom, Mcr (k-ft): 8225.084
Igross (in4): 2.122e+7 r (in): 438271
SLENDER BENDING SPAN RESULTS
KL/r in Cmin Lu in (ft) Pc (k) deltaNS M act (k-ft)
2.547 0.746 12.5 0 N/A 0
IN-PLANE WALL INTERACTION DIAGRAM
- M
21625 7! = 89“""']_-
20000+ T — R
—
—
15000 —
10000 ~
5000+
Lt =T- | | | |
-866 ¢ 10000 20000 30000 40000 46998
M (k-ft)
CROSS SECTION DETAILING
. #7 @ 18in oc
Interior Face
1in cover 18.56 in
— L | |
o 2 2
c \
E )
a {
il 3 ®© T !I—q
1in cover 2in cover
Exterior Face 2
#7 @ 18in oc

2.547

M2 min (k-ft)
0

Mc in (k-ft)
N/A
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Detail Report: WP1 (Out-of-Plane, Region R5)

CRITERIA

Code: ACI 318-19

Design Rule: csw

Seismic Rule: None

Loc of r/f: Each Face

Outer Bars: Vertical

Vert Bar Size: #7

Horz Bar Size: #7

Vert Bar Spac (in): 18

Horz Bar Spac (in): 18

Group Wall?: Mo
ENVELOPE DIAGRAMS

k/ft

]

Min: 1.034 at 12.5 ft
Max: 6.693 at 0 ft

SHEAR DETAILS
UC Max: 0.039
Location (ft): 9.375

GEOMETRY

Total Height (ft): 12.5
Total Length (ft): 17
Thickness (in): 30
Int Cover (-2) (in): 1
Ext Cover (+2) (in): 1
Cover Open/Edge (in): 2

K: 1
Use Cracked?: Yes
ler Factor: 0.35

kit

vV

Min: 0.372 at 1.875 ft
Max: 0.4 at 6.25 ft

Gov Vu (k/ft): 398.589
phi*Vnc (k/ft): 10314172

MATERIALS

Material Set: Conc4000NW
Concrete f'c (ksi): 4

Concrete E (ksi): 3644
Concrete G (ksi): 1584

Conc Density (Il/ft)):  0.145

Lambda: 1

Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60

Horz Bar Fy (ksi): 60

Steel E (ksi): 29000

k-ft/ft

M

Min: -0.035 at 12.5 ft
Max: 4.74 at O ft

phi*Vns (k/ft): 0
Gov LC: 5]



AXIAL/BENDING DETAILS

UC Max Int (-2): 0.001 phi eff. Int (-z): 0.9 Gov Mu Ext (+2) (k-ft/ft): 474
Location (ft): 12.5 Gov LC Int (-2): 6 phi*Mn Ext (+2z) (k-ft/ft): 54.564
Gov Pu Int (-z) (k/ft): 0 UC Max Ext (+2): 0.087 phi eff. Ext (+2z): 09
phi*Pn Int (-2): NC Location (ft): 0 Gov LC Ext (+2): 6

Gov Mu Int (-2) (k-ft/ft): -0.035 Gov Pu Ext (+z) (k/ft): 0

phi*Mn Int (-2) (k-ft/ft): 54.564 phi*Pn Ext (+2): NC

DEFLECTION DETAILS

Delta max (in): 0.013 Location (ft): 12.5
Deflection Ratio: H/10000 Gov LC: 6
REINFORCEMENT DETAILS

As Provided (V) (in%):  14.432 As min (V) (in%): 9.13
rho Provided (V): 0.002 rho min (V): 0.002

WALL SEGMENT SECTION PROPERTIES

Total Width (in): 18 lcracked {in4): 14175 KL/r: 17.321
A [inz): 540 Cracked Mom, Mcr (k-ft): 1209.571
Igross (in4): 40500 r (in): 5.123

SLENDER BENDING SPAN RESULTS

KL/r out Cm out Lu out (ft) Pc (Ib/ft) deltaNS M act (k-ft/ft) M2 min (k-ft/ft) Mc out (k-ft/ft)
Interior 17.321 0.597 12.5 0 N/A 0 0 N/A(12.5ft)
Exterior 0 N/A 0 0 N/A(Oft)

OUT-PLANE WALL INTERACTION DIAGRAM

Interior (-z) Face Wall Interaction Diagram

— Mn
17, P 1K) — @"Mn
T — Cap. Line
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Exterior (+z) Face Wall Interaction Diagram

CROSS SECTION DETAILING

265

30in

P (kift)
1272
1200+ ™

= Mn
= 0*Mn
— Cap. Line

300

600

300+

) #7 @ 18in oc
Interior Face
1in cover
2 | 2 2
E
2|)
o |
o4 Y
Sl EJ ) X L
1in cover
Exterior Face )
#7 @ 18in oc

28.56 in
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Detail Report: WP1 (In-Plane, Region R6)

CRITERIA

Code: ACI 318-19

Design Rule: CsSW

Seismic Rule: MNone

Loc of r/f: Each Face

Quter Bars: Vertical

Vert Bar Size: #7

Horz Bar Size: #7

Vert Bar Spac (in): 18

Horz Bar Spac (in): 18

Group Wall?: Mo
ENVELOPE DIAGRAMS

k

P

Min: -0.898 at 3.5 ft
Max: 1.608 at 0 ft

ACI 318-19 Code Check
AXIAL/BENDING DETAILS

UC Max:
Location (ft):

Gov Pu (k):

0
0
0

001

GEOMETRY
Total Height (ft): 3.5
Total Length (ft): 4
Thickness (in): 30
Int Cover (-2) (in): 1
Ext Cover (+2) (in): 1
Cover Open/Edge (in): 2
K: 1
Use Cracked?: Yes
ler Factor: 0.7
k
v

Min: -0.539 at 1.75 ft
Max: -0.264 at 3.5 ft

phi*Pn: NC
Gov Mu (k-ft): 0.278
phi*Mn (k-ft): 389.806

MATERIALS
Material Set: Conc4000NW
Concrete f'c (ksi): 4
Concrete E (ksi): 3644
Concrete G (ksi): 1584
Conc Density (k/ft’): 0.145
Lambda: 1
Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
Steel E (ksi): 29000

k-ft

M

Min: -0.199 at 3.5 ft
Max: 0.278 at 0 ft

phi eff.: 0.9
Gov LC: 8
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SHEAR DETAILS

UC Max: 0.002
Location (ft): 1.75
Gov Vu (k): -0.539

DEFLECTION DETAILS

Delta max (in): 4.624e-5
Deflection Ratio: H/10000
REINFORCEMENT DETAILS

As Provided (H) {inz): 6.013
rho Provided (H): 0.005
As min (H) (in): 2,52

WALL SEGMENT SECTION PROPERTIES

Total Length (ft): 4
A (in?): 1440
Igross (in®): 2.765e+5

SLENDER BENDING SPAN RESULTS

-Slenderness(P - Little Delta) and minimum moment considerations are only done for full - height regions.

IN-PLANE WALL INTERACTION DIAGRAM

phi*Vn (k):
Vnmax (k):
Ve (k):

Location (ft):

Gov LC:

rho min (H):

As Provided (V) (in?):

rho Provided

(V):

lcracked {in4):

Cracked Mom, Mcr (k-ft):

r (in):

349.233
728.589

273.221

12.5

0.002
3.608

0.003

1.935e

+5

455,368

11.593

Pk
5100--.(,)

4000+

2000+

600

|
1200

|
1800

— Mn
— ©*Mn
— Cap. Line

.
24002676
M (k-ft)

Vs (k):
Gov LC:

As min (V) (in%):
rho min (V):

KL/r:

192.423
8

2.16
0.002

3.031



CROSS SECTION DETAILING

Interior Face

1in cover

30in

'L
1in cover 2 in cover

Exterior Face .
#7 @ 18in oc

Detail Report: WP1 (Out-of-Plane, Region R6)

CRITERIA GEOMETRY MATERIALS

Code: ACI 318-19 Total Height (ft): 3.5 Material Set: Conc4000NW
Design Rule: CsSwW Total Length (ft): 4 Concrete f'c (ksi): 4

Seismic Rule: Mone Thickness (in): 30 Concrete E (ksi): 3644

Loc of r/f: Each Face Int Cover (-2) (in): 1 Concrete G (ksi): 1584
Outer Bars: Vertical Ext Cover (+2) (in): 1 Conc Density (k/ft3]: 0.145

Vert Bar Size: #7 Cover Open/Edge (in): 2 Lambda: 1

Horz Bar Size: #7 K: 1 Conc Str Blk: Rectangular
Vert Bar Spac (in): 18 Use Cracked?: Yes Vert Bar Fy (ksi): 60

Horz Bar Spac (in): 18 ler Factor: 0.35 Horz Bar Fy (ksi): 60

Group Wall?: Mo Steel E (ksi): 29000

268
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ENVELOPE DIAGRAMS
kift

P

Min: -0.224 at 3.5 ft
Max: 0.402 at O ft

AXIAL/BENDING DETAILS

UC Max Int (-2): 0
Location (ft): 0

Gov Pu Int (-2) (k/ft): 0
phi*Pn Int (-z) (k/ft): 663.027
Gov Mu Int (-2) (k-ft/ft): 0
phi*Mn Int (-z): NC
SHEAR DETAILS

UC Max: 0.004
Location (ft): 1.75

DEFLECTION DETAILS

Delta max (in): 0.005
Deflection Ratio: H/8884
REINFORCEMENT DETAILS

As Provided (V) (inz): 3.608

rho Provided (V): 0.003

kift

v

Min: -0.008 at 0 ft
Max: 0.037 at 1.75 ft

phi eff. Int (-2): 0.65
Gov LC Int (-2): 10
UC Max Ext (+2): 0.003
Location (ft): 0.875

Gov Pu Ext (+z) (k/ft): 0

phi*Pn Ext (+2): NC

Gov Vu (k/ft): 36.713
phi*Vnc (k/ft): 10296.563
Location (ft): 0.625
Gov LC: 4]

As min (V) (in%): 2.16
rho min (V): 0.002

Min: 0.021 at 3.5 ft
Max: 0.16 at 1.05 ft

Gov Mu Ext (+2) (k-ft/ft): 0.161
phi*Mn Ext (+2) (k-ft/ft): 57.84
phi eff. Ext (+2): 09
Gov LC Ext (+2): B
phi*Vns (k/ft): 0

Gov LC: 6
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WALL SEGMENT SECTION PROPERTIES

Total Width (in): 18
A (in?): 540
Igross (in®): 40500

SLENDER BENDING SPAN RESULTS

-Slenderness(P - Little Delta) and minimum moment considerations are only done for full - height regions.

OUT-PLANE WALL INTERACTION DIAGRAM

Interior (-z) Face Wall Interaction Diagram

Exterior (+2) Face Wall Interaction Diagram

lcracked (in4):

Cracked Mom, Mcr (k-ft):

r (in):

14175

284.605

5.123

P (k/ft)
1275
1200+ —

900+

600-

300+

— Mn
= ®*Mn
— Cap. Line

S4g7 qp 180 270 /0 438
M (k-ft/ft
— Mn
12?5" (kift) — @*Mn
1200:“‘“ 2 — Cap. Line

900~

600

300+

[
54g™ " 90

I
270

4|38
M (k-fe/ft

KL/r:

4.85



CROSS SECTION DETAILING

Interior Face

1 in cover

30in
28.56 in
28.56 in

~|F A V. 1l

1in cover

Exterior Face
#7 @ 18in oc

Detail Report: WP1 (In-Plane, Region R7)

CRITERIA GEOMETRY MATERIALS

Code: ACI 318-19 Total Height (ft): 3 Material Set: Conc4000NW
Design Rule: CSW Total Length (ft): 4 Concrete f'c (ksi): 4

Seismic Rule: Mone Thickness (in): 30 Concrete E (ksi): 3644

Loc of r/f: Each Face Int Cover (-2) (in): 1 Concrete G (ksi): 1584

Quter Bars: Vertical Ext Cover (+2) (in): 1 Conc Density (k/ft3]: 0.145

Vert Bar Size: #7 Cover Open/Edge (in): 2 Lambda: 1

Horz Bar Size: #7 K: 1 Conc Str Blk: Rectangular
Vert Bar Spac (in): 18 Use Cracked?: Yes Vert Bar Fy (ksi): 60

Horz Bar Spac (in): 18 ler Factor: 0.7 Horz Bar Fy (ksi): 60

Group Wall?: No Steel E (ksi): 29000
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ENVELOPE DIAGRAMS
k

P

Min: 5.675 at 3 ft
Max: 12.915at 0 ft

ACI 318-19 Code Check
AXIAL/BENDING DETAILS

UC Max: 0.005
Location (ft): 3
Gov Pu (k): 0
SHEAR DETAILS

UC Max: 0.004
Location (ft): 0
Gov Vu (k): 141

DEFLECTION DETAILS

Delta max (in): 2.336e-5
Deflection Ratio: H/10000
REINFORCEMENT DETAILS

As Provided (H) (inz): 4,811
rho Provided (H): 0.004

As min (H) (in®): 2.16

v

Min: 1.084 at 3 ft
Max: 1.41 at 0 ft

phi*Pn:
Gov Mu (k-ft):
phi*Mn (k-ft):

phi*Vn (k):
Vnmax (k):

Ve (k):

Location (ft):

Gov LC:

rho min (H):

As Provided (V) (in?):

rho Provided (V):

NC
1.958
389.806

349.233
728589

273.221

0.002
3.608

0.003

k-ft

M

Min: -0.353 at 0 ft
Max: 1.958 at 3 ft

phi eff.: 0.9
Gov LC: 1

Vs (k): 192.423
Gov LC: 1

As min (V) (in%): 216
rho min (V): 0.002



WALL SEGMENT SECTION PROPERTIE

Total Length (ft): 4
A (in): 1440
Igross (in®): 2.765e+5

SLENDER BENDING SPAN RESULTS

S

lcracked (in*): 1.935e+5 KL/r:
Cracked Mom, Mcr (k-ft): 455,368
r (in): 11.593

-Slenderness(P - Little Delta) and minimum moment considerations are only done for full - height regions.

IN-PLANE WALL INTERACTION DIAGRAM

CROSS SECTION DETAILING

30in

273

P (k
5100«&_}

4000

— Mn
— ®*Mn
— Cap. Line

2000
o | | 1
-216 g 600 1200 1800 24002676
M (k-ft)
Interigr Face
1in cover
2 2 Y
I\ T . 'L
1in cover 2in cover
Exterior Face .
#7 @ 18in oc

2.598
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Detail Report: WP1 (Out-of-Plane, Region R7)

CRITERIA
Code: ACl 318-19
Design Rule: CsSW
Seismic Rule: None
Loc of r/f: Each Face
Quter Bars: Vertical
Vert Bar Size: #7
Horz Bar Size: #7
Vert Bar Spac (in): 18
Horz Bar Spac (in): 18
Group Wall?: Mo
ENVELOPE DIAGRAMS
kfft
P
Min: 1.419 at 3 ft
Max: 3.229 at 0 ft
SHEAR DETAILS
UC Max: 0.035

Location (ft):

phi*Vnc (k/ft):

GEOMETRY
Total Height (ft): 3
Total Length (ft): 4
Thickness (in): 30
Int Cover (-2) (in): 1
Ext Cover (+2) (in): 1
Cover Open/Edge (in): 2
K: 1
Use Cracked?: Yes
ler Factor: 0.35
kit
v
Min: 0.299 at O ft
Max: 0.361 at 3 ft
Gov Vu (k/ft): 361.498
10424.956

MATERIALS
Material Set:
Concrete f'c (ksi):
Concrete E (ksi):

Concrete G (ksi):

Conc Density (k/ft3]:

Lambda:

Conc Str Blk:
Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Conc4000NW
4

3644

1584

0.145

1

Rectangular
60

60

29000

k-ft/ft

M

Min: 0.828 at 3 ft
Max: 2.063 at 0 ft

phi*Vns (k/ft):
Gov LC:
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AXIAL/BENDING DETAILS

UC Max Int (-2): 0 phi eff. Int (-2): 0.65 Gov Mu Ext (+2) (k-ft/ft):
Location (ft): 0 Gov LC Int (-2): 10 phi*Mn Ext (+z) (k-ft/ft):
Gov Pu Int (-z) (k/ft): 0 UC Max Ext (+2): 0.036 phi eff. Ext (+2):

phi*Pn Int (-z) (k/ft): B63.027 Location (ft): 0 Gov LC Ext (+2):

Gov Mu Int (-2) (k-ft/ft): 0 Gov Pu Ext (+z) (k/ft): 0

phi*Mn Int (-z): NC phi*Pn Ext (+2): NC

DEFLECTION DETAILS

Delta max (in): 0.008 Location (ft): 11.875
Deflection Ratio: H/4344 Gov LC: 6
REINFORCEMENT DETAILS

As Provided (V) (in®):  3.608 As min (V) (in’): 2.16
rho Provided (V): 0.003 rho min (V): 0.002

WALL SEGMENT SECTION PROPERTIES

Total Width (in): 18 lcracked {in4): 14175 KL/r:
A [inz): 540 Cracked Mom, Mcr (k-ft): 284,605
Igross (in4): 40500 r (in): 5.123

SLENDER BENDING SPAN RESULTS
-Slenderness(P - Little Delta) and minimum moment considerations are only done for full - height regions.
OUT-PLANE WALL INTERACTION DIAGRAM

Interior (-z) Face Wall Interaction Diagram

— Mn
7P (K0 — @'Mn
1200:"‘“— — — Cap. Line

300+

600-

300+

=%

-54

2.063
57.84

4.157



Exterior (+2) Face Wall Interaction Diagram

CROSS SECTION DETAILING
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30in

P (ki/ft)
1275
1200+ B

— Mn
— @*Mn
— Cap. Line

900+

600

300+

[
_54\-&-’1 gl

270 360 4|38
M (k-Ft/ft

Intenior Face

1in cover

Ik

28.56 in

™

1in cover

Exterior Face

#7 @ 18in oc

28.56 in
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CRITERIA

Code:

Design Rule:
Seismic Rule:

Loc of r/f:

Outer Bars:

Vert Bar Size:
Horz Bar Size:
Vert Bar Spac (in):
Horz Bar Spac (in):
Group Wall?:

Detail Report: WP1 (In-Plane, Region R8)

ENVELOPE DIAGRAMS

Min: 0.331 at 12.5 ft
Max: 18.795 at 0 ft

ACI 318-19 Code Check
AXIAL/BENDING DETAILS

UC Max:
Location (ft):

Gov Pu (k):

0

0
0

GEOMETRY MATERIALS
ACI 318-19 Total Height (ft): 12.5 Material Set:
CSW Total Length (ft): 3.5 Concrete f'c (ksi):
Mone Thickness (in): 30 Concrete E (ksi):
Each Face Int Cover (-2) (in): 1 Concrete G (ksi):
Vertical Ext Cover (+2) (in): 1 Conc Density (k/ft3]:
#7 Cover Open/Edge (in): 2 Lambda:
#7 K: 1 Conc Str Blk:
18 Use Cracked?: Yes Vert Bar Fy (ksi):
18 lcr Factor: 0.7 Horz Bar Fy (ksi):
Mo Steel E (ksi):
k k
P v
Min: 0.074 at 9.375 ft
Max: 0.603 at 10.625 ft
012 phi*Pn: MNC phi eff.:
Gov Mu (k-ft): -3.917 Gov LC:
phi*Mn (k-ft): 318.775

Conc4000NW
4

3644

1584

0.145

1

Rectangular
60

60

29000

k-ft

M

Min: -3.917 at 0 ft
Max: 3.401 at 8.75 ft

0.9
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SHEAR DETAILS

UC Max: 0.002
Location (ft): 10.625
Gov Vu (k): 0.603
DEFLECTION DETAILS

Delta max (in): 4,012e-5
Deflection Ratio: H/10000
REINFORCEMENT DETAILS

As Provided (H) (inz): 10.824
rho Provided (H): 0.002
As min (H) (in): 9

WALL SEGMENT SECTION PROPERTIES

Total Length (ft): 3.5
A (in%): 1260
Igross (in): 1.852e+5

SLENDER BENDING SPAN RESULTS

KL/r in Cm in

12372 0.544

IN-PLANE WALL INTERACTION DIAGRAM

phi*Vn (k): 245.811 Vs (k): 168.37
Vnmax (k): 37.515 Gov LC: 8
Ve (k): 159.379
Location (ft): 12.5
Gov LC: 1
rho min (H): 0.002 As min (V) (inZ): 1.89
As Provided (V) [inz): 3.608 rho min (V): 0.002
rho Provided (V): 0.003
lcracked {in4): 1.297e+5 KL/r: 12.372
Cracked Mom, Mcr (k-ft): 348.641
r (in): 10.144
Pc (k) deltaNS M act (k-ft) M2 min (k-ft)
0 N/A 0 0
— Mn
PP — O°Mn
B = — Cap. Line
—

3600 =
2700~
1800~

900

[t —— 1
216 @ 500 1000 1500 20IF6
M (k-ft)

Mec in (k-ft)
N/A



CROSS SECTION DETAILING

Interior Face

1in cover
] 2
=
(=]
=
1 E\ b . 'L
1in cover 2 in cover
Exterior Face N
#7 @ 18in oc
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ENVELOPE DIAGRAMS

kift

P

Min: 0.095 at 12.5 ft
Max: 5.37 at 0 ft

AXIAL/BENDING DETAILS

UC Max Int (-2):
Location (ft):

Gov Pu Int (-z) (k/ft):
phi*Pn Int (-z) (k/ft):

Gov Mu Int (-2) (k-ft/ft):

phi*Mn Int (-z):

SHEAR DETAILS
UC Max:

Location (ft):

DEFLECTION DETAILS

Delta max (in):

Deflection Ratio:

0
666.82

NC

H/10000

v

Min: -0.121 at 0 ft
Max: 0.213 at 10 ft

phi eff. Int (-2):
Gov LC Int (-2):
UC Max Ext (+2):

Location (ft):

Gov Pu Ext (+z) (k/ft):

phi*Pn Ext (+2):

Gov Vu (k/ft):
phi*Vnc (k/ft):

Location (ft):

Gov LC:

k-ft/ft

Min: 0.079 at 12.5 ft
Max: 2.15 at 3.75 ft

0.65 Gov Mu Ext (+z) (k-ft/ft): 2.15
10 phi*Mn Ext (+2) (k-ft/ft): 65.783
0.032 phi eff. Ext (+z): 0.9
3.75 Gov LC Ext (+2): 6

0

NC

213.315 phi*Vns (k/ft): 0
10906.129 Gov LC: 6

11.875

6
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DEFLECTION DETAILS

Delta max (in): 0.007 Location (ft): 11.875

Deflection Ratio: H/10000 Gov LC: 6

WALL SEGMENT SECTION PROPERTIES

Total Width (in): 18 Icracked {in4): 14175 KL/r: 17.321

A [inz): 540 Cracked Mom, Mcr (k-ft): 249,029

Igross (in4): 40500 r (in): 5.123

SLENDER BENDING SPAN RESULTS

KL/r out Cm out Lu out (ft) Pc (Ib/ft) deltaNS M act (k-ft/ft) M2 min (k-ft/ft) Mc out (k-ft/ft)

Interior 17.321 0.62 0 N/A 0 0 MN/A[Oft)

Exterior 0 N/A 0 0 N/A(3.75ft)
OUT-PLANE WALL INTERACTION DIAGRAM
Interior (-z) Face Wall Interaction Diagram

— Mn
P (k/ft) — @M
12824 i — Cap.nLine

1200~

900~

300~

M (k-fiift)



Exterior (+2) Face Wall Interaction Diagram

= Mn
12527 70 —O"Nin
12000~ —_ Cap. Line

900~

600+

300+

CROSS SECTION DETAILING

Interior Face

1 in cover
| x 2 2 2
z
=
c |o
= |2
® &
| S i'\ T s
f 1in cover
Exterior Face .
#7 @ 18in oc
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3.0 FOUNDATION ANALYSIS
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3.1 FOOTINGS ANALYSIS & DESIGN

FOOTING F1 ANALYSIS & DESIGN

Pad Fuut_ing Calculation

Reactions on Footing D L E W T‘“'
F1 Load 4.08 4 52 1.81  kips
suUM: 405 452  0.00 1.81 Kkips
Required Strength: U= 130 kips
U=120+16L ASD: P= 8.6 kips
U=12D+16L +0.5W P=D+L B
U=12D+1.6W +05L P=D+06W P =D+ 0.75[L+0.6W]
U=12D+1.0E+10L P=D+0.7E P =D + 0,75[L+0.7E] 11111t
1:Inll
Pad Footing Design Parameters: .
Allowable Bearing Pressure = 1500 psf per sails rep. by VANN ENG. {Project 27683}
Seismic or Wind Loading? —= M — 1500 psf
Footing Width Design:
Try Sguare Footing Width, B = 30 inches
Qoo = 1371.2 psf
aow = 1500.0 psf
Qatkored Fpear = 1.09
Reinforcement Design:
Mu = 0.04 kips-in
Qu= 0.01 psi
Agreqs  0.000078 in”

Reinforcement Req'd
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(3) #5 Bars Spaced Evenly (12" ox )




FOUNDATION WF1 ANALYSIS & DESIGN

Footing Exterior Wall Foundation WF1
Description DL LL
of Variables: 1r =1 ft of roof trib Roof 17.85 20 psf
2f = 2 ft of floor trib Floor 0 0 psf
3g = 3 fi of garage frib Garage 0 o psf
41 = 4 ft of Igs wall trib LGS Wall 2234 o psf
Bw = 5 ft of wall trib Wall 0 0 psf

Conventional Footing Design Parameters:

Allowable Bearing Pressure 1500 psf per soils rep. by VANN ENG. (Project 27683)
FT TRIB Wdl | Wil w
Lot

(ft) (pif) | (pif) ¢
WF1 235 419 4708
0.0 f 0 ]
0.0 g 0
10.0 w 223 b |
0.0 w 0 o]

TL 643] 470| H
[WERRRART]
W 1113 pif q
Try Footing Width, w = 16 inches .

Opear 835 psf
Quiow 1500 psf
1.80 Footing OK

i
Ualiow! bear

285
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Footing Exterior wall Foundation WF1
P. kips
Reactions on Footin D L E W
Load 0.6 0.5 0.0 0.0 kips
Total 0.6 0.5 0.0 0.0 kips

1.5 kips 1
Required Strength: ASD: 1.1 kips A A4 AL
U=12D+16L P=D+L al
U=120+16L+05W P=D+08W P=D+0.75L+0.6W] _ W .
U=12D+16W+0.5L P=D+0YE P=D+075]L+0.7TE] Footing Width
U=12D+10E+10L

nventional Footing Design Param -
Allowable Bearing Pressure 1500 psf per soils rep. by VANN ENG. (Project 27683) W
Seismic or Wind Loading? M —> 1500 psf
Footing Width 16  inches
A 07 ft
L.y 0.6 ft
Model Foundation as Fixed/Fixed Member
Egn. 1: M,=PL/8 P, kips
M,= 0.106 k-t ;
Stee| Reinforcing Design: Mrj Mr_ /
- ] ':

Steel Depth 9 in

Bar size (#) 4 bar
# of bars 3

amM, = 225 kip-ft
M= 0.106 kip-ft
@Mn/Mu = 2121 OK

{Design Cap.)
{From Egn. 1)

Therefore use 16 inch x 12 inch footing, with (3) #4 bar bottom. See Details.



FOUNDATION WF2 ANALYSIS & DESIGN

Footing Exterior Wall Foundation WF2
Description DL LL
of Variables: 1g = 1 ft of garage roof trib Garage Roof 2285 20  psf
2r = 2 ft of roof trib Roof 17.85 20 psf
3f = 3 ft of floor trit Floor 1} o psf
4] = 4 ft of Igs wall frib LGS Wall 22.34 ] psf
5 =5 fi of roof wind trib Wall 1] ] psf
Conventional Footing Design Parameters:
Allowable Bearing Pressure 1500 psf per soils rep. by VANN ENG. (Project 27683}

FT TRIE wdl | Wil o, ,,
(ft) iplf) | (plf) ¢
WF2 5049 114 100
16.1 1 288 323
0.0f 0
31.3 w 700 0
0.0 w 0 ]
TL 1102 423 7|—'”,|L
Laneeeg
Wy, 1525 plf
Try Footing Width, w = 24 inches G

Qoear 762 psf
qaluw 1500 pSf
qalhw'rqb-qar 1.9? FDG[iI‘lg DK
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Footing Exterior wall Foundation WF2

P, kips
Reactions on Footin D L E w
Pt Load from F1 1.1 0.5 0.0 0.0 kips
Total 1.1 0.5 0.0 0.0 kiEs
U= 21 kips J
Required Strength: ASD: P= 1.6 kips AAAALAg
U=12D+16L P=D+L -
U=12D+16L+05W P=D+06W P=D+075L+0.6W] _ W .
U=1.2D+1.6W + 0.5L P=D+07E P=D+0.75L+0.7E] Footing Width
U=12D+10E+1.0L
Conventional Footing Design Parameters:
Allowable Bearing Prassure 1500 psf per soils rep. by VANN ENG, (Project 27683) W
Selsmic or Wind Loading? M - 1500 psf
Footing Width 24  inches
Mg 10
Leg 0.5 ft
0 inn Fi /Fi Memb
Egn. 1: M,=PL/8 P, kips
Steel Reinforcing Design: \ ) o ol
Steel Depth 9 in | L
Bar size (#) 5 bar
# of bars 4
M, = 457 kip-ft (Design Cap.)
M= 0.136 kip-ft (From Egn. 1)
@mMnMu = 3365 OK

Therefore use 24 inch x 12 inch footing, with (4} #5 bar bottom. See Details.
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FOUNDATION WF3 ANALYSIS & DESIGN

Footing Exterior Wall Foundation

Description
of Variables:

WF3
DL
1r=1 ft of raof trig Roof 17.85
2f = 2 ft of floor trib Floor ]
3g = 3 fi of garage 1rib Garage ]
de = 4 of concrete wall irib Concrete Wall  3s2.5
Sw = 5 ft of wall frib Wall i}

LL

o = e B v ]

psf
psf
psf
psf
psf

Conventional Footing Design Parameters:

Allowable Bearing Pressure 1500 psf
FT TRIB Wdl | Wil o,
(ft) (pif) | (pIf) * '
WF3 16.1r 288 323
0.0 f 0 of
0.0 g of
125w | 4531 of
0.0 w 0 DI
TL 4819 323] .,i«L,I;
LLatetty
Wy 9142 plf
Try Footing Width, w = 42 inches B
Quear 1469 psf
Qaiww 1500 psf
QatowdQpear 1.02 Footing OK
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Footing Exterior wall Foundation WE3

Reactions on Footin D L
Load 48 0.3

0.0 kips

Total 4.8 0.3 0.0 0.0 hieﬁ

Conventional Footing Design Parameters:
Allowable Bearing Pressure 1500 psf
Seismic or Wind Loading? M — 1500 psf

Footing Width 42  inches
Agg 34 1
Ly 1.0 fi
| Fi i ixediFi m

Egn.1: M,=PLSE
M,= 0.772 k-ft

6.3 kips
Required Strength: ASD: 51 kips
U=120+16L P=D+L
U=1.20+16L+0.5W P=D+06W P=D+0.75[L+0.6W]
U=1.2D+1.6W +0.5L P=D+07E F=D+075[L+0.7E]
U=120+1.0E+1.0L

P. Kips

.l.ll.l.l‘q'

W

" Footing Width '

per soils rep. by VANN ENG. (Project 27683) W

; kips

Steel Reinforcing Design: . it
-
Steel Depth 8 in
Bar size (#) 5 bar
# of bars &
aM,, = 58.6 kip-ft (Design Cap.)
M= 0772 kipft (FromEgn. 1)
PMn/Mu = 75.9 OK

Therefore use 42 inch x 12 inch footing, with (5) #5 bar bottom. See Details.



3.2 SLAB ON GRADE REINFORCEMENT ANALYSIS

For Grade 60 reinforcing bars:

As =F L w/2fs where F (friction factor) = 1.5 (commonly used value), L = 30 ft, w = 40 psf and

fs = 2/3 fy where fy is 65,000 psi.

As = 0.024 sq.in./ft of slab width, required each way.

Use W1.4 (ASTM A185) wire at 6-in, spacings in each direction, designated as: 6 x 6 - W1.4 x W1.4
As =2 x 0.014 sq.in./ft = 2 x 0.028 sq.in./ft.
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