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1 DESIGN CRITERIA:

1.1 DESIGN CODES & REFERENCES

2023 Florida building code

2021 Edition of the International Building Code

2021 Edition of the International Residential Code

ASCE 7-16

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

2021 IBC

Seismic Design Category: A

Wind Speed: 150 MPH
Wind Exposure: D

Snow Load (Roof): 0 psf

1.3 MATERIALS

Cold-Formed Steel Grade
-  ASTM A653 GRADE 33, TYPE H 33-43 mil GALV. STEEL
-  ASTM A 913 GRADE 50, TYPE H 54-97 mil GALV. STEEL



1.4 STRUCTURAL LOADS

Floor Live Load 40.00 psf

Floor Dead Loads

Finish 2 psf
Sheathing 2.2 psf
Floor Joists 2.8 psf
Insulation 1.0 psf
Add. flooring 3 psf
Misc. 4 psf
Total Floor Dead Load 15.00 psf
Roof Live Load 20.00 psf

Roof Dead Loads

Finish 2 psf
Sheathing 2.2 psf
Framing 3.8 psf
Insulation 2 psf
Solar panels 5 psf
Misc. 5 psf
Total roof Dead Load 20.00 psf

Exterior Wall Dead Loads

3” Gunite concrete 33.75 psf
Framing 2 psf
Insulation 2.05 psf
Drywall 2.2 psf
Misc. 5 psf

Total wall Dead Load 45 psf



Interior Wall Dead Loads

Drywall 2.2 psf
Framing 2 psf
Insulation 2.05 psf
Drywall 2.2 psf
Misc. 5 psf
Total wall Dead Load 13.45 psf

LOAD SUMMARY

Dead load (DL), psf

Live Load (LL), psf

Roof 20

20

Floor 15

40

Wall 45/13.45

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
KAFRCAN SDCIETY OF DML L‘JJE
Address: Standard:
No Address at This Location  Risk Category: |I

Soil Class:

ASCE Hazards Report

ASCE/SEI 7-22

Latitude: 27.197025
Longitude: -82.492757

Elevation: 9.19234437880068 ft (NAVD
88)

Wind

Results:
Wind Speed 150 Vmph
10-year MRI 78 Vmph
25-year MRI a9 Vmph
50-year MRI 113 Vmph
100-year MRI 125 Vmph
300-year MRI 140 Vmph
700-year MRI 150 Vmph




1,700-year MRI 160 Vmph

3.000-year MRI 168 Vmph

10,000-year MRI 178 Vmph

100,000-year MRI 207 Vmph

1,000,000-yvear MRI 227 Vmph
WIND LOADING

Using the directional design method

A

5T N

Tedds calcitabon version 2,1,03

¥ |
- 68 fi - - 57 ft >
Plan Elevation
Building data
Type of roof Hipped
Length of building b = 68.00 ft
Width of building d = 57.00 t
Helght to eaves H=23.00M
Pitch of main slope oo = 22,6 deg
Pitch of gable slope oo = 22,6 deg
Mean height h = 28.94 fi
General wind load requirements
Basic wind speed W =150.0 mph
Risk calegory Il
Velocity pressure exponent coef (Table 26.6-1) Ko = 0.85
Ground elevation above sea level Zg=01

Ground elevation factor
Exposure category (cl 26.7.3)
Enclosure classification (cl.26.12)

Ke = exp(-0.0000362 = zy/1ft) = 1.00
D
Enclosed buildings

45— »f



Internal pressure coef +ve (Table 26.13-1) GCop=0.18

Internal pressure coef —ve (Table 26.13-1) GCain=-0.18
Gust effect factor Gr=0.85
Minimum design wind loading (cl.27.4.7) pmin_r = B Ib/ft*
Topography

Topography factor not significant Ka=1.0

Welocily pressure eguation 0= 000256 = K:x Kax Kax V2= 1psiimph?

Velocity pressures table

z (ft) Kz (Table 26.10-1) gz (psf)
15.00 1.03 50.43
15.00 1.03 50.43
23.00 1.10 54.05
| 2894 | 1.15 56.38
Peak velocity pressure for internal pressure
Peak velocity pressure — internal {as roof press.) g = 56.38 psf
Pressures and forces
Met pressure p=0x Gix Cpe-qgix GCai
Met force Fu=px Am
Roof load case 1 - Wind 0, GCgi 0.18, -cps
Ref. Ext pressure | Peak velocity Net pressure Area Net force
Fone height coefficient cpe pressure gp P Avrer Fu
(f) (psl) ipsl) (1) iKips)
A-ve) 28.94 -1.33 56.38 -26.98 1219.65 -32.491
B (-ve) 28.594 (1,60 56.38 -38.90 1219.65 -47.45
Ci-ve) 28.594 -1.90) 56.38 -53.49 226.85 -12.13
D i-ve) 28.594 -1.90) 56.38 -33.13 68014 -36.14
E (-ve) 28.594 -1.50) 56.38 -34.26 B33.01 -29.22

Total vertical net force

Total horizontal net force

Fux = -145.69 kips
Fun = 5.59 kips




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

Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Lone height coefficient cp pressure gp p Aured Fu

(ft) (psf) (psf) (ft=) (kips)
A 15.00 (080} 30.43 24.14 020,00 2463
A 15.00 (080} 30.43 24.14 (.00 0.00)
A 23.00 (.80 3405 2661 S ) 1447
B 2894 -0.50 3638 -3 | 564.00 -53.35
cC 2894 -0.70 36,38 -43.69 1311.00 -57.28
(b 2894 -0.70 36,38 -43.69 1311.00 -57.28

Overall loading

Projected vertical plan area of wall
Projected vertical area of roof
Minimium overall horizontal loading
Leeward nel force

Windward net force

Puarwn = b= H=1564.00 ft

Pwar oo =bx o2 = tanfoo) - (d/2 = tan{oo)f { tan(om) = 469.30 2
Futatal_min = Pmin_w 3 Puert_w 0 + Poin_r 2 Ayert_r 0 = 28,78 Kips

Fi = Fase = -53.3 kips

Fw= Fumt 1 + Fawt_2 + Fuw 1 = 39.1 kips

Owerall horizontal loading Fuatal = max({Fw - Fi + Fuh, Fusas_mn) = 98.0 kips

Roof load case 2 - Wind 0, GC i -0.18, -0¢e

Ref. Ext pressure | Peak velocity Net pressure Area Net force
Lone height coelficient cpe | pressure qp p Arer Fuw
(ft) (psf) (psf) (ft*) (kips)
A (+ve) 28.94 (.10 5638 15.05 1219.65 18,35
B (+ve) 28.94 -0.60 5638 -1 8.60 1219.65 -22.69
C (+ve) 28.94 .18 56.38 1.52 226.85 (035
D (+ve) 28.94 .18 56.38 1.52 60,14 L.04
E (+ve) 28.94 .18 56.38 1.52 853.01 1.30
Total vertical net force Fux = -1.53 kips

Total harizontal net force Fuk = 15.79 kips
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Walls load case 2 - Wind 0, GCpi -0.18, -0cpe

Rel. Ext pressure | Peak velocity | Net pressure Area Net force
Fone height coefficient cpe pressure gp 1] Aref Fu

(ft) (psf) (psf) (f?) (Kips)
A 15,00 0.80 50,43 44 44 1020.00 4533
Az 15,00 0.80 50,43 44 44 0.00 0.00
As 23.00 0.80 54.05 46,90 344.00 25.52
B 28.94 -0.50 56,38 -13.81 1564.00 -21.60
C 28.94 -0.70 56,38 -23.40 1311.00 -30.67
D 28.94 -0.70 56,38 -23.40 1311.00 -30.67

Overall loading

Frojected vertical plan area of wall
Projected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Owerall horizontal loading

Auerw 0= b« H = 1564.00 ft2

Buer r o =bx df2 = tanfao) - (A2 = tanfoo))® / tanfox) = 469.30 ft?
Fuatal_min = Ppmn_w % Puert_w 0+ Prin_r % Aver 0 = 28.78 kips

Fi = Fuws = -21.6 kips

Fuw = Fawa 1 + Fuws_z + Faws 3 = T0.8 kips

Fuot = max(Fa - Fi + Fan, Fasta min) = 108.2 Kips

Roof load case 3 - Wind 90, GCp 0.18, -Cpe

Ref. Ext pressure | Peak velocity | Net pressure Areca MNet force
Lone height coefficient cpe pressure gp 1] Acrer Fw
(1id] (psf) (psf) ({ig)] (kips}
A (-ve) 28.04 -0.32 56,38 -25.37 RRO.00 2233
B (-ve) 28.04 .60 56,38 -38.90 RRO.00 -34.23
C (-ve) 28.04 -0.90 56,38 -53.28 226.85 -12.09
D (-ve) 28.04 -0.90 56,38 -53.28 af0.35 -36.25
E (-ve) 28.04 -0.50 56,38 3411 1421.17 4847
F {-ve) 28.04 -0.30 56,38 -24.52 110,94 2,72
Total vertical net force Fuy = =144.07 kips
Total horizontal net force Fun = 4.58 kips
Walls load case 3 - Wind 90, GCi 0.18, -Cps
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
ZLone height coefficient ¢pe Pressure qp p Aret Fw
(It (psh (psh (1% (Kips)
Al 15.00 080 5043 24.14 BE5.00 20,64




Ref. Ext pressure | Peak velocity Met pressure Area Met foree
Lone height coefficient cpe pressure qp 1] Aot Fu

(ft) {psh) (psf) (ft?) (kips)
Az 1.5.00 (.50 50,43 24.14 0.00 0,00
Az 23.00 (.50 34,05 26.61 456,00 12.13
B 28.94 -0.46 36,38 -32.26 1311.00 -42.29
C 28.94 -0.70 36,38 -43.64 1564.00 -68.34
(B] 28.94 -0.70 36,38 -43.64 1564.00 -68.34

Overall loading

Projected vertical plan area of wall

Projected vertical area of roof

Minimum overall honzontal loading

Leeward net force
Windward net force
Owerall horizontal loading

Roof load case 4 - Wind 90, GGy <0.18, +Cpe

Boarwan=d « H=1311.00 ft2

Avart r 0 = d44 = tan(oo) = 338.61 ft2

Fusatal_mn = Pmin_w % Avert_w_50 # Poin_r = Awvar_r ao = 23.68 kips
Fi = Fuws = -42.3 kips

Fuw=Fuws 1+ Fuwa 2 + Fawe 3= 32.8 kips

Fusatnt = max(Fw - Fi # Fuh, Fuiom min) = 79.6 kips

Ref. Ext pressure | Peak velocity Net pressure Area Net foree
Zone height coefficient cpe | pressure qp p Aret Fu
() (psl) {psl) () (Kips)
A(4ve) 28.94 0.15 56.38 17.29 AR0.00 15.22
B i+ve) 28.94 -(.60 56.38 -18.60 AR0.00 -16.37
C{+ve) 28.94 -0.18 56.38 1.52 226,85 .35
D (+ve) 28.94 -0.18 56.38 1.52 6R0.35 1.04
E i+ve) 28.94 -0.18 56.38 1.52 1421.17 2.16
Fi4ve) 28.94 -0.18 56.38 1.52 110,94 0.17
Total vertical net force Fuw.=2.36 kips

Total horizontal net force

Walls load case 4 - Wind 90, GCpi -0.18, *+cpe

Furn=12.16 kips

11

Ref. Ext pressure | Peak velocity Net pressure Area Net force
Zone height coefficient cpe Pressure gp P Arer Fu
{Ft) ipsf) (psf) ift2) {kips)
A 15.04) 080 5043 b B35.00 38.00
Az 15.04) 080 5043 b (.00 0,00
As 23.00 0,80 54.05 46,90 456.00 21.39
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B 28.94 -.46 56.38 -11.96 1311.00 -15.65%
C 28.94 A0.70 56.38 -23.40 1564.00 -36.59
(3] 28.94 A0.70 56.38 -23.40 1564.00 -36.59

Overall loading

Projected vertical plan area of wall
Frojected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Cwerall horizontal loading

Boar_w o =d = H = 1311.00 fi2
Buart r o = d3d = tan(oue) = 338.61 ft£

Fwaatal_min = Pmwin_a = PAuert_w oo + Pmin_r = Byar oo = 23.68 kipS

Fi= Fustt = -15.7 kips
Fuw = Fuma 1 + Fawn 2 + Fuwa_ 3 = 59.4 kips
Fatotat = max(Fw - Fi + Fan, Faa_min) = 87.2 Kips

AR
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« 57 ft > « 68 ft >

Side face Leeward face
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SEISMIC LOADS

ASCE

AMVERILAN SOCHTY OF OVL BIINETAE

Address:

Mo Address at This Location

ASCE Hazards Report

Latitude: 27187025

Longitude: -82.492757
Elevation: 9.19234437880068 ft (NAVD

Standard:
Risk Category: !l
Soil Class:

ASCE/SEI 7-22

Default

BE)

L1 1
5 Ozprey
g E ‘ u‘ \
' E:ll \
L
'l\ \
:1& ...... i
: -::;-':.
Site Soil Class: Default
Results:
PGA M- ﬂ'ﬂza TL b 8
Sps 0.077 Ss 0.057
Spm b: 0.056 S 0.026
SLJ-H i 0.051 Vﬁgu 260
S 0.038
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Seismic Design Category: A

a08 Multi-Period MCER Spectrum 0.06 Multi-Period Design Spectrum
0.08 & o "5
oot ® 005 §
0.07 . ® b
006 § D.04
L] [ 3
005 & Y [ ]
0.04 ? . 0.03 L] .
s » ooz ¥ \
0.02
= 0.01 L]
0.0 . L] . L ]
0 _ 4 o s ’
0o 2 | & & i0 i 2 f 8 10
Safg) vs Tis) Sa(g) vs T(s)
0.08 Two-Period MCE r Spectrum - Two-Period Design Spectrum
- q
o 'i 0.05 —
006 * 2
. oos T
D05 i
0o4 ¢ ooz §
: *
0039 0.02 %
0.02
D07 ¢ i
| !Fl
] 2 3 B 7 a L: 0 2 3 4 G T ] g
Salg) vs T(s) Sa(g) vs T(s)
MCEr Vertical Response Spectrum Design Vertical Response Spectrum
Vertical ground motion data has not yet been made Vertical ground motion data has not yet been made
available by USGS. available by USGS.
Data Accessed: Tue Jul 02 2024

Date Source:
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 two-story building is complexly shaped in plan. The building is 69' long and 58' wide. Some of the
second-floor walls are offset to the interior of the building resting on floor structures. Walls, floor, and roof
trusses are designed with LGS structural framing.

The stability of the building is provided by a vertical x-bracing strap and sprayed concrete shear wall.
The foundation is slab-on-grade with footings where required for LGS columns.

The structure's design is based on the requirements of the 2021 Edition of the International Building
Code and reference codes.

The analytical model is presented as a spatial model.

Structural rigidity in the longitudinal & transverse direction is achieved due to the sprayed concrete shear
wall and to the x-brace strap.

Structural analysis is done in SCIA Engineer 20 software. This software automatically determines 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 B2: Steel special concentrically braced frames.

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.
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2.2 APPLIED LOADS

Load cases
Name Description Spec Action type / Load type | Load Group | Direction | Duration
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
L Live Load Floor Variable / Static L Short
Lr Roof Live Load Roof | Variable / Static Lr Short
Wx+(+0.18) | Wind Load Variable / Static w Short
Wx+(-0.18) | Wind Load Variable / Static w Short
Wx-(+0.18) | Wind Load Variable / Static w Short
Wx-(-0.18) | Wind Load Variable / Static W Short
Wy+(+0.18) | Wind Load Variable / Static w Short
Wy+(-0.18) | Wind Load Variable / Static w Short
Wy-(+0.18) | Wind Load Variable / Static w Short
Wy-(-0.18) Wind Load Variable / Static w Short
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2.3 STEEL STRUCTURE CHECK
2.3.1 ROOF BEAM DESIGN

General scheme

/ TALE In /
/ ] 71

Fd rd

Members number

&

7110 in

Members cross-sections

RS Tt RB1




Cross-sections properties
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Type 1492, 5"K12GA + 5505150-54
Shape bvpe Thin-wallad
Itern material A913 grade 50
Fabrication cold formed
Colour [ |
A [inch®] 4,683
Ay [Inch#], A; [inch?] 1.460 2,750
A [InchZfineh], A 3922401 | 8B.62e+01
[inch #finch]
Crucs [inch], czucs [inch] 4.487 5.843
a [deg] 0.00
Iy [inch?], Ir [inch®) 136,415 74819
iy [inch], iz [inch] 5.397 2.302
Way [nch3], W [inch3] 19,330 8.025
Wiy [inch?], W Jinch®] 22.949 10,088
Mty e [Kipinch], MpLe.- 1.15403| 1.152+03
[Kipinch]
M+ [kipinch], M- 5.04e+02| 5.04e+02
[kipinch]
dy [inch], d; [inch] 0,000 0.000
I [inch*]; L [inchf] 58.329 165,707
By [Inchl, Bz [inch] 0000 0.000
Pictura

£

L

JiL




APPLIED LOADS

LOAD ON ROOF BEAM
Loading width, {ft) 15.563 Roof slope, a = 22.6
Load Distr. Load, psf Sina=22.6 Liner Load, pif
Roof Dead Load 20.00 311.25
Roof LL 20.00 31125
Roof Wind {up) -53.50 0.3848 -320.36
Roof Wind (down) 17.30 0.3848 103.59

Wind loads are applied perpendicular to the roof beam. Liner load with “-” - uplift.

MAXIMUM FORCES

1D internal forces

Lirear caleilation
Combination: LRFD-UIL (auta)
Coordingte system: Principal
Extreme 1D: Member

Salection: All
L ET dx Case ] Wy vz My My Mz
[ft] [Ibf] [lbf] [IbF] [Ibfft] [Ibfrt] [Ibfft]

RE1 17.833 | LRFD-UI 0.0 0.0 -7962.3 0.0 0.0 0.0
(auta)/1

RBL 0.000 LRFD-UIt 0.0 0.0 7962.3 0.0 0.0 0.0
[auta)f1

RE1 8.941 LRFD-Lk: 0.0 0.0 0.5 0.0) -1019.9 0.0
(auta)/2

RB1 8.941 LRFO-Lit 0.0 0.0 -21.9 00| 35499.3 0.0
[auta)/1

RE2 7.500 LRFD-LN 0.0 0.0 -3348.7 0.0 0.0 0.0
(auta)f1

RE2 0.000 LRFD-LIit 0.0 0.0 3348.9 0.0 oo 0.0
[auto)/1

RBE2 3.7%4 LRFD-UIE 0.0 0.0 1.2 0.0 -180.3 0.0
{aubo)/2

RB2 3.794 LRFO=LI 0.0 0.0 =39.3 0.0 6278.0 0.0
[auta)il

Name Combination key
LRFD-UIE (auto}/1 1.20"DL1 + 1.60¢Lr + 1.20*DL2 + 1.20°DL3 + 1.20*DL4
LRFD-UIE (auto}l/2 | 0.90*DL1 + 0.90°DL2 + 0.90*DL3 + 0.90*DL4 + Widown)




DISPLACEMENT
Load case DL + Lr, inch:

"’ T ===

The maximum deflection for a web header is 0.378”.
According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/240.
L=17"+10"=214", 214”/240=0.891". 0.378"< 0.891”. Deflection is OK!

STEEL MEMBER RB1 CHECK
AISI S100-16 LRFD Check

Member RB1 14"X2.5"X12GA -+ A913 grade 50 LRFD-UIt (auto) 0.50

5505150-54
Material data
Yield stress Fy 50.00 ksi
Tensile stress Fu [ 65.00 ksi
fabrication cold formed

The critical check is on position 8.94 ft

Awis definition

- local x- axis in this code check is referring to the local y axis in Scla Engineer
= local y- axis in this code check is referring to the local 2 axis in Scia Enginear

Pui 0.00 Ibf
Wux (0,00 Ibf
Wy [ -21.90 Ibf
Mut [ 0.00 |bFft

Mux | 35499.33 | Ibfft

Muy |0.00 TbFft

«iiFlexural Strength about X-axis::...
Nominal Flexural Strength
According to artide F3.1 and formula (F3.1-1).

[ksi] [ [inch]

1 [0576 |-43.8 |- - - - - -
-47.8 - - -

2  |z403  [-48.0 |- - - : : - - T -
-48.0 - - -

3 |1L.10B 397 |0.96 |22.942 |45.9 0.930 0.821 |- 2308 |- |- -
-38.0 9.117  |2.352 -

4 2,403 49.7 LO0 | 4,000 414.1 0.346 1000 |- 1.202 - - -
497 2403 |1.202 -



5 0.577 49.5 092 | 0459 340.9 0.381 1.000 | 0.577 - - . -
45.4 - - -

[ 0.075 50.0 099 |4.021 53930.0 |0.030 1.000 |- 0.038 - - -
49.5 0.075 0.038 -

7 0.076 50.0 1.00 | 4.000 536465 (0,031 1.000 | 0.076 - - . -
50.0 - - -

5 0.075 50.0 099 |4.021 539300 |0.030 1.000 |- 0.038 - - -
495 0.075 0038 -

Q 0.576 495 082 (0459 34049 0381 1.000 | 0.576 - - - -
45.4 - - -

10 2.403 407 L0000 | 4.000 414.1 0.346 1.000 |- 1.202 - - -
49.7 2403 1,202 -

11 [11.108 [39.7 [096 [22.942 [459 0.930 0.621 |- 2303 |- - -
-38.0 9.117  |2.352 -

12 |2.403 [-480 |- - - - - - - - - -
-48.0 - - -

13 |o576 [438 |- - - - - - - - . -
-47.8 - - -

14 [0075  [-478 |- - - - . - - - - -
-48.4 - - .

15 [0.07s |[-484 |- . - - - . - - - -
-48.4 - - -

16 |0.075 |-478 |- . . . . . - - . -
-48.4 - - .

17 |[owo7e  [484 |- - - - - - - - - -
-48.4 - - -

22 1398 495 080 [4.411 1350.1 0.191 1.000 |- 0.636 - . -
39.7 1395 |0.782 .

26 |1.398 [-380 |- - - - - - - - - -
-47.8 - - -

30 0,489 50.0 LO0 | 4.000 1278.8 0,198 1.000 |- 0,244 - - -
50.0 0.489 0,244 -

35 1.398 49.5 0850 |[4.411 1350.1 0.191 1.000 |- 0.636 - - -
39.7 1.398 0.762 -

39 0.076 50.0 L.00 | 4.0400 536465 |0.031 1.000 | 0.076 - - - -
50.0 - = =

44 1.398 -38.0 - - - - - - - - - -
-47.8 - - -

48 0.489 484 (- - - - - - - - - -
-48.4 - - -

Sxe 19.019 Inch 2

Mrie 792472 |

Resistance factor | 0,90
Unity chedk 0.50 -
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Lateral-Torsional Buckling Strength
According to article F2.1 and formula  (F2.1-1),(F2.1.1-1).

Table of values

Lith 2 0.0n" | ft
Sigma,ey | 2634.0 ksl
Kt 1.00

Lt 2'0.000" | ft
Sigma,t 4547.0 ksi
Cl 1.00

Sfx 19.339 inch?
Fere 4925.3 ksi

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

Unity check

Check of steel

Linear calculation, Extreme : Member
Selection : RB1, RB2

Combinations : LRFD-UIR (auto)

Case Member [

mat dx un.check
[ft] [-1
LRFD-Uk {auto)fl RB1 BOX BEAM 14"X5.57 - 14"%2.5"¥12GA + 5505150-54 AS13 grade 50 &' 11.294" 0.50
LRFD-UIE {auto)y/1 RB2 BOX BEAM 14"X5.5" - 14"%2 S"W12GA + 5505150-54 AS13 grade 50 3' 9.529" 0.0%

L
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2.3.2 FLOOR BEAM DESIGN

General scheme
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Members cross-sections
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Cross-section properties BOX BEAM 22"X8"

Type

Shape type

Item material

Fabrication

Colour

A [inch?]

Ay [inch?], As [inch?]

A [inch?finch], Az
[inchZfinch]

crucs [inch], ceues [Inch]
o [deg]

Iy [inch*], I [inch?]

iy [imch], i finch]

Wy [Inch?], Wez [inch?]
Wiy [Inch ], Wiz [inch]
M+ [kipinch], Mpy-
[kipinch]

Mu.z+ [kipinch], Mpz-
[kipinch]

dy [inch], ds [inch]

L [inch*], I [inch®]

By [inch], E: [inch]
Picture

22"¥ATN10GA + 8,125"X2"K14GA

Thin-walled
A913 grade 50
cold formed

B.965
3096
. 0ee+0]

5.222
0.00
648,945
B.508
58.633
63,249
3.46e+03

1.4le+03
0.000

242,067
0,000

BOX BEAM 22°XB"

5,255
1.33e+02

£.901

103.930
3.405
25,504
28,232
J.46e+03

Ladkle+03
0,000

2208.056
0.000
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Cross-section properties BOX BEAM 14"X5.5"

BOX BEAM 14"X5.5"
Type

Shape type

Item material

Fabrication

Calaur

A [inch?]

iy [inch?], Az [inch?]

AL [inchfinch], Ap
[inch?inch]

erus [inch], czucs [inch]
a [deg]

Iy [inch*]; I [inch]

iy [ineh], iz [inch]

Waiy [inch3], Waz [inch?]
Wiy [inch*1, Waiz [inch?]
Masy.r [Kipinch], Moy
[kipinech]

Mpiz.= [kipl-n';hl Mpi.z-
[kapinch]

dy [inch], d: [inch]

Tt [inch#], Lw [inch®]

By [inch], B. [inch]
Plcture

14"%2 5 X1 2GA + 5505150-54

Thin-walled
A913 grade 50
cold formed

|

i

JIL

4,73
L4800
3.92e+01

4,487
0.00
138,348
5.407
19513
23.255
1.16e+03

3.05e+02
0.000

38,329
0.000

2.765
B.72e+01

0.843

24,822
2.2%0
9.026

10,059

1.16e+03

3.05e+02
.0040

165,849
0.0040




Cross-section properties BOX BEAM 12"X5.5"

30

Type 12"M2 5" 14GA + 5505150-54
Shape type Thin-walled
Item material £913 grade 50
Fabrication cold formed
Colowr [ ]
A [inch2] 3.309
Ay [Inch?], A [inch?] 1.197 1.7
Ay [inch#inch], A 3.52e+01 | 7.72e+01
[inch?{inch]
cvues [inch], czies [Inch] 4.487 10.843
o [deg] 0.00
Iy [inch*], Iz [inch] 76.771 16,838
iy [Inch], i [inch] 4.817 2.256
Wty [inch?], Waz [Inch?] 12 681 6.123
Wity [inch?], Waa [inch?] 14,672 6,906
Mgy [Kipinch], Moy, 7.34e+02 | 7.34e+02
[kipinch]
Meir+ [kipinch], Mpz- I45e+02 | IF45e+02
[kipinch]
d, [inch], d: [inch] 0.000 0.000
I; [inch*], L [inch®] 35672  103.427
By [inch], B: [inch] 0.000 0.004
Ficture

Z

L

1L
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Cross-section properties HDR

Type Sx5505150-54

Shape type Thin-walled

Item material AS72 grade 50
Fabrication cald farmed

Colour ]

A [inch?] 2 456
Ay [inch ], A: [Inch?] 1.314
A, [inch?finch], An 5.04e401
[inch?finch]

ty.uee [inch], czues [inch] 1322
a [deq] 0.00
Iy [inch 3], I [inch®] 14,396
Iy [inch], i: [inch] 2421
Weiy [inch®], Wa: [inch?] 3.928
Weiy [inch?], Wi [inch3] 5311
My [ipinch], Mgy 2.60e+02
[kipinch]

Mae - [Kipinch], Mpiz- 1.58e+02
[kipanch]

dy [inch], d: [inch) 0,000
I; [inch*], Tw [inch®] 0.009
By [inch], P [inch] 0.634
Picture

1k

_%

0,859
6.082+01

-0.372

6.806
1.665
2.475
3160
2.660e+02

1.58e+02
-0.043

61.705
(000
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APPLIED LOADS

Wind loads are applied perpendicular to the roof beam. Liner load with

- uplift.

LOAD ON FLOOR BEAM B2, B13

Foof slope 5: 12, a= 226

Load Distr. Load, psf |Loading width, {ft) Sina=22.6 Liner Load, plf MNote:
Floor Dead Load 15 1.00 15.00
Wall Dead Load 45 5.33 240.03
Roof Dead Load 20.00 8.58 177.50
Floor Live Load 40.00 1.00 40,00
Roof Live Load 20.00 8.68 177.50
Roof Wind (up) -53.50 8.88 0.3848 -182.70
Roof Wind {down) 17.30 8.58 0.3848 58.08

LOAD ON FLOOR BEAM B3, B27
Roof slope 5:12, a= 226

Load Distr. Load, psf |Loading width, (ft) Sina=22.6 Liner Load, plf Note:
Floor Dead Load 15 4 67 70,00
Wall Dead Load
Roof Dead Load
Floar Live Load 40.00 4 67 186.67
Roof Live Load
Roof Wind (up) -53.50 4.50 0.3848 -92 .64 only for B27
Roof Wind {down) 17.30 4,50 0.3848 29.96 only for B27

LOAD ON FLOOR BEAM B5
Roof slope 5 : 12, a= 2286

Load Distr. Load, psf |Loading width, (ft)] Sina=22.6 Liner Load, plf Note:
Floor Dead Load 15 1.00 15.00
Wall Dead Load 45 10.00 450.00
Roof Dead Load 20.00 2.00 40.00
Floor Live Load 40.00 1.50 60.00
Roof Live Load 20.00 2.00 40.00
Roof Wind (up) -53.50 2.00 0.3848 -41.17
Roof Wind {down) 17.30 2.00 0.3848 13,31




LOAD ON FLOOR BEAM B8

Roof slope 5:12, 0 =226

Load Distr. Load, psf |Loading width, (ftj]] Sina=22.6 Linar Load, plf Mote:
Floor Dead Load
Wall Dead Load 45 1.33 G0.00
Roof Dead Load 20.00 4,00 80.00
Floor Live Load
Roof Live Load 20.00 4.00 a80.00
Roof Wind (up) -53.50 4,00 0.3848 -G2.34
Roof Wind (down) 17.30 4.00 0.3848 26.63

LOAD ON FLOOR BEAM B10
Roof slope 512, a =226

Load Distr. Load, psf |Loading width, (ft) Sina=22.6 Liner Load, plf MNote:
Floor Dead Load 15 T.75/2 #YALUE!
Wall Dead Load 45 10.00 450.00
Roof Dead Load 20.00 13.00 260.00
Floor Live Load 4000 10.40 A416.00
Roof Live Load 20.00 13.00 260.00
Roof Wind (up) -53.50 13.00 0.3848 -267.61
Roof Wind {down) 17.30 13.00 0.3848 86.54

LOAD OM FLOOR EEAM B12
Roof slope 5 : 12, a =226

Load Distr. Load, psf |Loading width, (ft)] Sina=22.6 Liner Load, plf Note:
Floor Dead Load 15 3.88 58.13
Wall Dead Load 45 10.00 450.00
Roof Dead Load 20.00 3.00 60.00
Floor Live Load 40.00 .88 155.00
Roof Live Load 20.00 3.00 60.00
Roof Wind (up) -53.50 3.00 0.3848 -61.76
Roof Wind (down) 17.30 3.00 0.3848 19.97
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LOAD ON FLOOR BEAM B14

Roof slope 5:12, a =226

Load Distr. Load, psf |Loading width, {ft)] Sina=22.6 Liner Load, plf Note:
Floor Dead Load 15 6.58 28.70
Wall Dead Load 45 10,00 450.00
Roof Dead Load 20,00 12.88 2a7.50
Fleor Live Load 40.00 6.58 263.20
Roof Live Load 20000 12.88 267.50
Roof Wind (up) -53.50 12.88 0.3848 -265.04
Roof Wind (down) 17.30 12.88 0.3848 85.70

LOAD OM FLOOR BEAM B15
Roof slope 5:12, a =226

Load Distr. Load, psf |Loading width, {ft) Sina=22.6 Liner Load, plf Note:
Floor Dead Load 15 5.67 85.00
Wall Dead Load 45 10,00 450.00
Roof Dead Load 20,00 2.00 40.00
Floor Live Load 40,00 5.60 224,00
Roof Live Load 20000 2.00 40.00
Roof Wind {up) -53.50 2.00 0.3848 -41.17
Roof Wind (down) 17.30 2.00 0.3848 13.31

LOAD ON FLOOR BEAM B16
Roof slope 5: 12, a = 226

Load Distr. Load, psf |Loading width, (ft)|] Sina=22.6 Liner Load, plf MNote:
Floor Dead Load 15 2.00 30.00
Wall Dead Load 45 10.00 450.00
Roof Dead Load 20.00 4.00 &0.00
Floor Live Load 40.00 2.00 80.00
Roof Live Load 20.00 4.00 80.00
Roof Wind (up) -53.50 4.00 0.3848 -82.34
Roof Wind (down) 17.30 4.00 0.3848 26.63




LOAD ON FLOOR BEAM B16.1

Roof slope 5: 12, a=226

Load Distr. Load, psf |Loading width, (ft)] Sina=226 Liner Load, pif Note:
Floor Dead Load 15 1.00 15.00
Wall Dead Load 45 10.00 450.00
Roof Dead Load 20.00 4,00 80.00
Floor Live Load 40.00 1.00 40.00
Roof Live Load 20.00 4,00 B0.00
Roof Wind {up) -53.50 4.00 0.3548 -2
Roof Wind {down) 17.30 4.00 0.3848 26.63

LOAD ON FLOOR BEAM B17
Roof slope 5: 12, a =228

Load Distr. Load, psf |Loading width, (ft)] Sino=22.6 Liner Load, plf Mote:
Floor Dead Load 15 6.58 88.70
Wall Dead Load
Roof Dead Load
Floor Live Load 40.00 6.58 263.20
Roof Live Load
Foof Wind (up)
Foof Wind (down)

LOAD ON FLOOR BEAM B18
Roofslope 5: 12, a=226

Load Distr. Load, psf |Loading width, (ft}] Sino=22.6 Liner Load, plf Note:
Floor Dead Load
Wall Dead Load 45 10.00 450.00
Foof Dead Load 20.00 4.00 80.00
Floor Live Load
Roof Live Load 20.00 4.00 80.00
Roof Wind {up) -53.50 4,00 0.3848 -82.34
Roof Wind (down) 17.30 4,00 0.3848 26.63
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LOAD ON FLOOR BEAM B19

Roof slope 512, a=22.6

Load Distr. Load, psf |Loading width, (ft) Sina=226 Liner Load, plf Note:
Floor Dead Load 15 5.67 85.00
Wall Dead Load 45 10,00 450.00
Roof Dead Load 20.00 2.00 40.00
Floor Live Load 40.00 5.60 224.00
Foof Live Load 20.00 2.00 4000
Roof Wind {up) -53.50 2.00 0.3848 -41.17
Roof Wind (down) 17.30 2.00 0.3848 133

LOAD ON FLOOR BEAM B21
Roof slope 512, a=22.6

Load Distr. Load, psf |Loading width, {ft) Sina=226 Liner Load, plf MNote:
Floor Dead Load 15 1.00 15.00
Wall Dead Load 45 10.00 450.00
Roof Dead Load 20,00 2.50 50.00
Floor Live Load 40.00 1.00 40.00
Roof Live Load 20.00 2.50 50.00
Roof Wind {up) -53.50 2.50 0.3848 -51.46
Roof Wind (down) 17.30 2.50 0.3848 16.684

LOAD ON FLOOR BEAM B22
Roof slope 5012, a=226

Load Distr. Load, psf |Loading width, (ft) Sina=226 Liner Load, plf Note:
Floor Dead Load 15 9.29 139.38
Wall Dead Load 45 10.00 450,00
Roof Dead Load 20.00 13.50 270.00
Floor Live Load 40.00 8.29 37167
Roof Live Load 20.00 13.50 270,00
Roof Wind {up) -53.50 13.50 0.3848 -277.91
Roof Wind (down) 17.30 13.50 0.3848 §9.87
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LOAD ON FLOOR BEAM B23

Roofslope 5:12. a=226

Load Distr. Load, psf |Loading width, {ft)] Sina=22.6 Liner Load, plf Mote:
Floor Dead Load 15 1.00 15.00
Wall Dead Load 45 10,00 450.00
Roof Dead Load 20.00 4.00 80.00
Floor Live Load 40.00 1.00 40.00
Roof Live Load 20,00 4.00 80.00
Roof Wind (up) -53.50 4.00 0.3848 -82.34
Roof Wind {down) 17.30 4.00 0.3848 26.63

LOAD ON FLOOR BEAM B25, B26
Roofslope 512, a=226

Load Distr. Load, psf |Loading width, (ft) Sina=226 Liner Load, plf Mote:
Floor Dead Load 15 1.00 15.00
Wall Dead Load 45 5.33 240.03
Roof Dead Load 20,00 1017 203.33
Floor Live Load 40,00 1.00 40.00
Roof Live Load 20.00 1047 203.33
Roof Wind (up) -53 50 10.17 0.3848 -209.29
Roof Wind (down) 17.30 1047 0.3848 G7.68




MAXIMUM FORCES

N Vy V. M, M, Mz
[Ibf] [Ibf] [Ibf] [Ibfrt] [1bfit] [Ibfft]
B15 17 20007 LRFD-UIE 0.0 -0.8| -12845.0 388.0 0.0 0.0
{auto}/1
B15 0.000" LRFD-Lilt 0.0 32.3 19181.3 388.0 0.0 0.0
{auto)/1
B15 0,000 LRFD-LIt 0.0 12.0 67956 143.5 0.0 0.0
{auto)/2
B15 4" 0,000"- LRFD-Llt 0.0 323 187621 IA8.0 75887.1 129.3
{auto)/1
B17 0.000" LRFD-UIt -1.6 0.0 933.3 0.0 0.0 0.0
[ET e
B17 17 10.000" LRFD-LIIt -4,2 0.0 -5003.8 0.0 0.0 0.0
{auto)/1
E17 o 0.000"- LRFD-UIt -4.2 0.0 -46.7 0.0 22307.4 0.0
{auto}/L
B17 0.0a0" LRFD-LIIE 4,2 0.0 5003.7 0.0 0.0 0.0
{auto)/1
B10 0.000" LRFD-UIt 0.0 0.0 7602 0.1 0.0 0.0
{auto)/2
BE1i0 19" 11.200"- | LRFD-LIE 0.0 00| =-15186.2 03| =-29670.9 0.1
{auto)/1
B10 12" 0L000™- LRFD-UIt 0.0 0.0 -375.6 0.3 32059.5 0.1
{auto)1
E10 4 11.199"+ LRFD-LIt 0.0 0.0 12817.0 0.3 =11899.7 =0.3
{auto)1
B10 4" 11.1949"- LRFD-LIt 0.0 0.0 -5361.3 0.3 -11899.7 0.1
{autolfL
BlG 20 9.103° LRFD-LIt 0.0 0.0 -4913.5 0.0 0.0 0.0
{auto)l/1
B16 0.000" LRFD-Llt 0.0 0.0 5087.3 0.0 0.0 0.0
{auto)/1
B1& 10" 0,000"- LRFD-LIE 0.0 0.0 -15.1 0.0 18010.1 0.0
{auto)/1
Bl4 17 10,0007 LRFD-UIt 0.0 0.0| -13883.8 -2908.0 0.0 0.0
{autol1
Bi4 0,000 LEFD-UIt 0.0 0.0 138838 -2908.0 0.0 0.0
{auto}/L
Bi14 &' 0.000"- LRFD-Lt 0.0 0.0 -1269.7|( -2008.0 61894.3 0.0
{auto)/1
Bi4 0,000 LRFD-UIE 0.0 0.0 4357.8| -1079.0 0.0 0.0
{auto)f2
B16.1 20" 9,103 LRFD-Lt 0.0 0.0 -4462.6 0.0 0.0 0.0
{auto}3
Bi6.1 0.000" LRFD-UIt 0.0 0.0 4232.3 0.0 0.0 0.0
{auto)/3
Blé.1 11° 0.000%- LRFD-LIIE 0.0 0.0 =393.9 0.0 33242.2 0.0
{auto)/3
BS 9 10075 LRFD-LIt 0.0 0.0 -3647.2 0.0 0.0 0.0
{auto}fl
BS 0.000" LRFD-LIIt 0.0 0.0 3647.2 0.0 0.0 0.0
{auto)/1
BS 4" 11.037" LRFD-UIt 0.0 0.0 0.0 0.0 8971.7 0.0
{auto)/1
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Name dx Case N Vi V: Mx My M,
[ft] [Ibf] [IbT] [If] [Ibffe] [Ibffe] [Ibffe]

B2 0.000" LRFD-LIt -15.6 0.0 9493.7 £4.5 0.0 0.0
{auto)2

B2 o' 2.440" LRFD-LIt -40.0 0.0 -38B9.0 0.3 0.0 0.0
{auto)4

B2 0.000" LRFD-UIt -40.0 0.0 3889.0 9.3 0.0 (i3]
{auto)/4

B2 0.0:00" LRFD-LIt -22.9 0.0 1605.6 73.5 0.0 0.0
{auto)/s

B2 §' 3,109" LRFD-UIt -40,0 0.0 -555.6 93 8765.2 0.0
{auto)/4

B2 0.0:00" LRFD-LIE -42.2 0.0 3149.5 -201.0 0.0 0.0
{auto}/1

B3 200 0.0007 LRFD-UIt 0.o| -27.8 -3924.7 -333.0 0.0 00
{auto)/1

B3 0.000" LRFD-LIt 0.0 14.4 4617.5 -333.0 0.0 0.0
{autalf1

B3 13" 2.000"+ | LRFD-UIt oo 278 -3791.0 -333.0 26361.2 189.6
{auto)/1

B3 0,000 LRFD-LIE 0.0 53 937.2 -123.2 0.0 0.0
{auto)/2

B3 11' 2.000"- LRFD-Le 0.0 14.4 155.6 -333.0 26648.6 160.8
{auto)/1

BB 200 7920 LRFD-LIE 0.0 0.0 -3399.7 -400.5 0.0 0.0
{auto)/4

BA 0000 LRFD-LE 0.0 0.0 3399.7 =400.5 0.0 0.0
(auto)/4

Ba 0,000 LRFD-Li 0.0 0.0 2351.2 -422.1 0.0 0.0
{auto)/L

B4 0,000 LRFD-LAE 0.0 0.0 6065 -156,1 0,0 0.0
{auto)/2

BB 10" 3.960"- LRFD-LIE 0.0 0.0 0.3 -300.5 17558.7 0.0
{auta)/4

B2 0,000 LRFD-LiE -2.6 0.0 8426 0.0 0.0 0.0
(auto)/2

B2& 7 10.440" LRFD-L -5.5 0.0 -3649.8 0.0 0.0 0.0
{auto)/4

B26 o.oon LRFD=LIE 6.6 0.0 3649.8 0.0 0.0 0.0
{auto)/4

B26 311220 LRFD-Li -6.6 0.0 0.0 0.0 7181.0 0.0
{auta)/4

B26 0,000 LRFD-Lt -7.0 0.0 2880.5 0.0 0,0 0.0
{autol/1

B27 0.000 LRFD-LE 00| -24.8 2861.2 -B03.9 0.0 9.5
{auto)/1

B27 0,000 LRFD-LIE 0.0 -9.2 555.3 -287.3 0.0 15
[auto)/2

B27 7' 1.980" LRFD-Ul 00| -24.8 0.0 -B03.9 10250.3 -168.4
{auto)f1

B27 14' 3.960" LRFD-LIE 00| -24.8 -2861.2 -803.9 0.0 -346.4
{auto)/1
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Name dx Case N Vi V: Mx My M,
[ft] [Ibf] [IbT] [If] [Ibffe] [Ibffe] [Ibffe]

B19 14' 3.960" LRFD-LIE 0.0 0.0 -7805.1 389.9 0.0 0.0
{auto}/l

B19 0.000 LRFD-UIE 0.0 0.0 7805.1 389.9 0.0 0.0
{auto)/L

BL19 000" LRFD-LIE 0.0 0.0 3518.0 145.4 0,0 0.0
{auto)/2

B19 (000 LRFD-UIt 0.0 0.0 63470 402.6 0.0 0.0
{auto)/3

B19 T 1.980" LRFD-LIE 0.0 0.0 0.0 389.9 27961.7 0.0
{auto}/1

B22 (000 LRFD-UIE -1.5 -15.6 2996.4 -187.5 0.0 0.0
{auto)/3

B22 5 10.200"+ | LRFD-UIE 2.9 10.9 4975.1 130.3 -8723.2 =70.7
{autol/s

B22 5" 10.200"+ | LRFD-Ult 1.8 12.7 6969.7 152.0 -11073.6 -82.5
{auto)/l

B2l 2 4,080" LRFD-UIE -1.4| -159 -860.6 -190.6 2847.8 -37.2
{auto}/1

B22 5" 10.200"- LRFD-UIt -1.4 -15.9 -7093.4 -190.6| -11111.4 -92.9
{auta)L

B23 3" B.400" LRFD-LIE 0.0 0.0 -1508.7 0.0 0.0 0.0
{auto)}/3

B23 000 LRFD-UIt 0.0 0.0 1508.7 0.0 0.0 0.0
{auto)/3

B23 2' 5.600" LRFD-LIE 0.0 0.0 -502.9 0.0 1240.5 0.0
{auto)/3

H1 5" 2.880" LRFD-LIE 0.0 0.0 -2139.3 0.0 0,0 0.0
{auto)/4

Hi 0,000 LRFD-UIE 0.0 0.0 3730.9 0.0 0.0 0.0
{auto)/3

H1 1" 6.480"- LRFD-LIE 0.0 0.0 3174.0 0.0 5316.8 0.0
{auto}/3

B12 11" B.004" LRFD-UIE 0.0 0.0 -13165.3 0.0 0.0 0.0
{auto)/L

B12 7 7.000"+ LRFD-LIE 0.0 0.0 -11707.8 0.0 50787.6 0.0
{autol/1

B12 (000" LRFD-LIE 0.0 0.0 9464.5 0.0 -0.3 0.0
{auto}/1

B21 10 3.840" LRFD-LIIE 0.0 0.0 -3940.6 168 0.0 0.0
{auto}/L

B21 0.000 LRFD-UIE 6.9 0.5 2181.6 5.6 -82.3 -3.1
{auto)/2

B21 0.oon™ LRFD-LIE -15.9 1.4 4485.5 16.8 -190.6 9.3
{auto)/1

B21 B 7.440"+ LRFD-LIE 0.0 0.0 -3570.5 16.8 13905.7 0.0
{auto)/1

B21 0000 LRFD-UIt -15.6 1.5 4463.2 i7.5 -187.5 -9.6
{auto)/3
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Name dx Case N Vi V: Mx My M,
[ft] [Ibf] [IbT] [If] [Ibffe] [Ibffe] [Ibffe]

B2% 15" 3.960" LRFD-LIE -235.1 216 -13326.2 2593 0.0 6.9
{auto)/1

B25 0.000" LRFD-L -234.7 216 10119.1 258.8 -3321.6 -337.5
{auto)/3

B25 9 2440+ LRFD-LIt -235.1 21.6 45162 259.3 54960.0 -139.3
{auto)/1

B25 0.000" LRFD-it -235.1 216 9301.7 259.3 -3327.5| -338.1
{auto)/1

B25 15' 3.960" LRFD-LIE -87.0 8.0 -4543.2 85.9 0.0 -2.5
{auto)/2

B1& 0.000" LRFD-it 0.0 0.0 29551 -30.6 0.0 0.0
{auto)/2

BiE 18 7.920"+ | LRFD-Ult 0.0 0.1 6536.3 -78.5 -11478.9 =0.2
(Buto)/4

B18 17 0.920"- LRFD-LIt 0.0 0.1 -7873.4 -78.5| -18228.1 1.5
(auto)/4

Bi8 73960 LRFD-LIE 0.0 (1 | -104.2 -78.5 20649.2 0.6
{auto)/4

B1S 18" 7.920"+ | LRFD-Ult 0.0 0.1 5655.0 -82.7 -G8415,1 -0.2
(auto)/1

Bi3 17' 0.920"- LRFD-L 0.0 0.1 -6866.0 -82.7 -15824.6 1.6
{auto)/1

BL3 0,000" LRFD-LIE 7.0 0.0 2693,2 0.0 0.0 0.0
{auto)/1

B13 7 10.440" LRFD-LI 6.5 0.0 -3325.5 0.0 0.0 0.0
{auto)/4

B13 0.000" LRFD-LIE 6.6 0.0 3325.5 0.0 0.0 0.0
[auto)/4

B13 3 11.220" LRFD-LE 6.5 0.0 0.0 0.0 6543.0 0.0
{auto)/4

BL13 0.000” LRFD=LIIt 2.6 0.0 849.7 0.0 0.0 0.0
{auto)/2

Name Combination key
LRFD-Ult (auto)f1 L20=DL1 + 1.60*%L + 0.50%Lr + L.20#DL2 + 1.20+¥DL3 +
1.20%DL4
LRFD-LIE (awta)f? | 0.90°0L1 + 0.90%DL2 + 0.90°0DL3 + 0.90*0L4 + Wiup)

LRFD-UIt (auta)/3

L20*DL1 + 0.50°L + 1.60%Lr + 1.20°DLE + 1.20%DL3 +
1.20*DL4

LRFD-UIL (aute)/d

L20*DL1 + L&0*Lr + 1.20%DL2 + 1.20%DL3 + 1.20*DL4
+ 0.50=W{down)

LRFD-UIt (auta)/5

L20*DL1 + L.20°DL2 + 1.20"DL3 + 1.207DL4 + Wiup)

LRFD-UIt_(auta)/6

140%0L1 + L40*DL2 + L40*DL3 + 1.40*DL4




DISPLACEMENT
Load case DL + Lr, inch:
Maximum displacement per beam B16.1

LT[

518

The maximum deflection for a web header is 0.518”.

According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/240.
L=20'+9"7=249", 249”/240=1.037". 0.518"<1.037”. Deflection is OK!

STEEL MEMBER B15 CHECK

AISI $100-16 LRFD Check

Member B15 22"X4"X10GA +  A913 grade 50 LRFD-UIt (auto) 0O.44
B8.125"X2"X14GA

Material data

Yield stress Fy 50,00 ksi
Tensile stress Fu  [65.00 ksi
fabrication cold formed

The critical check is on position 4.00 ft
Axls definition :

- local x= axis in this code check is referring to the local y axis in Saa Engineer
= local y- axis in this code check is referring to the local 7 axis in Scia Engineser

QLE= g )% L oD
Fu -0.00 73
W 32.33 IbF
Vuy [18762.11 | IBF

Mut | 387,95 Isff
Mux |75887.11 | Ibfft

Muy | 125,33 [4ji

Combined Bending and Torsional Loading
According to article H4 and formula  (H3-1)

Critical fibre 23

Sigma Mx 156 | ksi
| Sigma_My 0.1 ksl
f banding 15.7 | ksi
Tau t 0.1 ksi
f torsion -0.1 ksl
Composad Stress | 15.7 [ ksi
R 1.00 | -
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«itFlexural Strength about X-axis::...
Mominal Flexural Strength
According to article F3.1 and formula (F3.1-1).

[inchl [inch] [inch*] [inch]

1 0.941 -41.7 - - - - - - - - -
—45.8 - - -

2 3882 =46.0 - - - - - - - -
46,0 - - -

3 18,136 [41.4 0o1 (21,738 | 24.1 1.310 0635 |- 2.046 - -
-37.7 11.517 3.086 -

L 882 49,7 1,00 |[4.000 240.7 0.455 1000 [3.882 - - -
49.7 - = -

5 0.941 49.6 0,92 (0460 189.5 0.512 1000 [(0.941 - - -
45.5 - = -

& 0.841 496 0,92 | 0.460 189.5 0.512 1000 | 0.941 - - -
45.5 - - -

7 3.882 49.7 1.00 [4.000 240.7 0,455 1000 |- 1.541 - -
49.7 3882 1.941 -

8 18,136 [41.4 091 (21.738 |24.1 1.310 0635 |- 2.946 - -
-37.7 11,517 3.086 -

9 3882 -46.0 - - - - - - - - -
=46.0 - = =

10 |0.941 41,7 - - - - - - - -
-45.8 - - -

11 | 0.083 50.0 0.99 |[4.016 56293.5 |0.030 1000 |- 0.046 - -
49.6 0.063 0.047 -

12 |0.093 50.0 1.00  [4.000 SeDE6.0 | 0,030 1.000  (0.093 - - -
50.0 - - -

12 |0.083 0.0 0.99 |[4.016 562035 |0.030 1000 |- 0.046 - -
9.6 0.093 0.047 -

14 |0.083 -45.8 - - - - - - - - -
—46.2 - - -

15 0,083 062 - - - - - - - -
-46.2 - - -

16 0093 |-458 |- - - - - - - - -
-46.2 - -

17 |oe3 [«e2 |- - - - - - - - -
-46.2 - - -

2 (1873 49.6 084 |[4.338 1121.7  |[o.210 1000 |- 0865 -
41.4 1.873 1.008 -

26 1.873 -37.7 - - - - - - - - -
-45.8 - - -

30 |03z 50.0 1.00 |4.000 |27830.3 |0.042 1000|0132 - -
50.0 - - -

35 0,083 50.0 1.00 | 4.000 56066.0 | 0.030 1.000 | 0.093 - - -
50.0 - -

40 | 1.873 49.6 084 |4.338 1121.7 0,210 1.ooo |- 0.865 -
41.4 1.873 1.008 =

44 1.873 -37.7 - - - - - - - - -
458 - -

48 0.132 46,2 = = = = - -
-46.2 - - -




Table of values

Sxe 56,037 inch?
Moo 2334806 |bift
Reskstance factor | 0.90

Linity check 0.36 -

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

Table of values

Lith 2 0000” | f
Sigma, ey 57621 ksi
Kt 1.00

Lt & 00o0” | f
Sigma,t 3119.0 ksi
Ch 1.25

Sf 58.633 irch*
Fere G594, 9 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greater than ar equal to 2,78 Fy.
«itFlexural Strength about Y-axis::...
Lateral-Torsional Buckling Strength

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

Table of values

Slama, ex 485.4 ksl
Kt 1.00

LE 2 0.000" |t
Sigma,t 5115.0 ksi
Ch 1.040

Shy 25.504 inch?®
Fcre 5093.1 ksi

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

weis3hear Strength::..
Shear Strength
According to  arbide G2.1 and formula (G2.1.1)

Shear force Vy

Element ID  Aw [inch2]  Vn [Ibf]
1 0,111 3331.1
2 0,000 0.0

3 2.140 12686.0
4 0,000 0.0

S 0.111 3331.1
[ 0,111 3331.1
7 0,000 0.0

8 2,140 12686,0
9 0,000 0.0

10 0.111 3331.1
11 0,006 189.7
|12 0.000 0.0

13 0,006 189.7
14 0,006 189.7
15 0,000 0.0
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16 0.006 189.7
17 0.000 0.0

27 D.348 104513
6 0.348 10451.3
£ 0.000 0.0

35 0.000 0.0

40 0.348 10451.3
a4 0.348 10451.3
28 0.000 0.0
iy 81260.8 | Iof
Resistance factor | 0.95

Unity check 0.24 -

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

Mnxo 233480.6 | Ibfft
Wiy B1260.8 Iaf
Resistance factor shear 0.95

Resistance factor bending x | 0.90

Unity check (Mx, Vi) = sqrt(0.13+0.06) = 0.44

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

Table of values
Mnx 233480.6 IFft
My H4041.2 it

Resistance factor bendimg x | 0.90
Resistance factor bending v | 0.90

Unity check = 0.00+0.36+0.00 = 0.36 - (C5.2.1-3)
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STEEL MEMBER B22 CHECK

AISI $100-16 LRFD Check

Member B22

5505150-54
Yield stress Fy 50.00 ksi
Tensile stress Fu | 65,00 ksi
fabrication cold formed

The critical check is on position 585 ft

Axis definition

12°X2.5"X14GA + A913 grade 50

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

Pu_ |-1.40 Ibf
Vux | -15.88 Ik
Vuy | -7093.37 | Ibf
Mut | -190.58 IbFft
Mux |-11111.41 | Ibfit
Muy | -92.91 Ibft

Critical fibse 45

| Slgma Mx 10,5 | ks

| Sigma My 0.2 ksi |
T bending 10.7 | ksi
Tau t 0.1 ksl

T torsion 0.1 kesi
Composed Stress 10.7 | ksi
R 1.00 | -

«oiFlexural Strength about X-axis::...
Mominal Flexural Strength
Accarding to article F3.1 and formula  (F3.1-1).

Combined Bending and Torsional Loading
According to article H4 and formula [(H4-1)

LRFD-UIt (auto) 0.31

1 |0591 [495 |0.90 |0.466 |161.7  |0.553 1000 |0.591 |-
4.6 - -
2 |2432 (497 |1.00 |4.000 |263.9 |0.434 1000 |- 1.216
49.7 2432 |1.216
3 |5.108 378 |L00 |24.000 |35.1 1.038 0758 |- 1.729
-37.8 6915 |3.458
4 |2432 [-497 - - - -
-40.7 - -
5 |0.591 |-44.6 |- - - - - - -
-49.5 - -
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1 0.061 485 |- - . . - .
-50.0 - -
7 0.061 S50 |- - - - - - -
-50.0 - -
8 0.061 -49.5 |- - - - - -
-50.0 - -
g 0.591 -44.6 |- - - - - - -
-49.5 - -
10 | 2.432 487 |- - - - - -
-49.7 - -
11 |9.108 37.8 1.00 (24000 |35.1 1.038 0,759 |- 1.729
-37.8 6.915 3458
12 | 2.432 49.7 1.00 [4.000 263.9 0.434 1.000 |- 1.216
49.7 2.432 1.216
13 |0.591 49.5 090 0466 161.7 0.553 L0000 [0.591 -
44.6 - -
14 | 0.061 50.0 0,99 14.020 B2597.8 | 0.025 1000 |- 0.030
49.5 0.061 0.031
15 | 0.06l 50.0 1.00 |4.000 821818 |0.025% Lood |- 0.031
50.0 0.061 0.031
16 | 0.061 50.0 0899 |4.020 B25O7 8 | 0025 Lo0o |- 0.030
449.5 0.061 0.031
17 | 0.061 50.0 1,00 | 4.000 82181.8 | 0,025 1000 | 0.061 -
50.0 - -
2 | 1.412 378 |- - . -
-49.5 - -
26 | 1.412 49.5 0.76 | 4.500 BE0.7 0.237 1000 |- 0.631
37.8 1.412 0.781
30| 0.460 -a0.0 |- - - -
-50.0 - -
35 | 1412 -378 |- - - - - - -
-9 5 -
39 | 0.061 =500 |- - - -
-50.0 - -
44 | 1.412 49.5 0.76 |4.500 BE0.7 0.237 1.000 |- 0.631
7.8 1.412 0.781
45 | 0.460 50.0 1.00  |[4.000 1445.2 0,186 1000 |- 0,230
50.0 0.460 0.230
SxE 12 GHL inch?
Mrixo 52830.6 | Ibfft
Resistance factor | 0.90
Unity chieck 0.23 =




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

Table of values

Lt 5 10.200° [ f
Slgrna, ey inf ks

KE 1.00

Lt 310200 [ R
Sigma,t 4330.6 ksi

Ch 270

Shx 12,681 inch® |
Fere inf ksi

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

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

[ [imch]

1 0,591 9.9 1.00 0,430 1492 0.257 L1000 (0,591 - - - -
9.9 - - -

2 2.432 45.0 0.20 6.617 436.6 0.335 LoD |- 0.869 - - -
9.9 2.432 1.563 -

E] 9.108 49.0 1.00 4,000 5.8 2.896 0.319 (2,906 - - - -
49.0 - - -

4 2.432 45.0 0.20 B.6LT 436.6 0.335 1000 |- 0.8609 - - -
99 2437 1.563 -

E 0,591 9.9 1.00 0430 149.2 0.257 LoD (0,521 - - - -
9.9 - - -

5] 0.061 s0.0 1.00 4,000 821818 0.025 L0000 (0061 E = = =
EDD = . -

7 0.061 LS00 0.98 4,039 820803 0.025 1000 |- 0.030 - - -
49.0 0.061 0.031 -

a8 0,061 -37.7 - - - - - - - - -
=-37.7 - - -

9 0,591 2.5 1.00 0431 149.7 0.128 1000 (0591 - - - -
2.5 - - -

10 | 2432 25 14.95 |H148.664 |537609.5 |0.002 1.000 |- 0.136 - -
-36.7 2,432 1.216 -

11 [9.108 -36.7 - - - - - - - - - -
-16.7 - - -

12 |2.432 2.5 14.95 |Bl48.664 |537009.5 |0.002 1.000 |- 0.136 - -
-36.7 2,432 1.216 -

13 0,591 2.5 1.00 0430 149.2 0.128 L0000 (0591 - - - -
2.5 = = =

14 |0.061 =377 |- . - B . - . - -
-37.7 - - -

15 (0061 -36.7 - - - - - - - - - -
-37.7 - - -

16 (0061 S0.0 1.00 4,000 821818 0.025 1000 (0Del = - - =
S0.0 - - -
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Resistance factor | 0.90

Linity check

0.01

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

Table of valuas

sigmaex | 1347.9 ksi
Kt 1.00

Lt 5 10.200" | ft

| Sigrna, b 43396 ksi
ch 1.00

Sfy 6.123 inch*
Fere 6951.9 ksi

. 0.061
37 |1.412  |495 |1.00 [4.000 782.9 0.251 1000 |- 0.706
495 1412 [0.706
26 |1.412 |495 [1.00 |4.000 782.9 0.251 1000 |- 0.706
405 1412 [0.706
30 |0.460 |99  |0.25 |6.349 72940  |0.066 1000 |- 0.167
2.5 0460 |0.293
35 |1.412  [-374 |- - - - - - -
-37.1 - -
39 |0.061  |-36.7 - - - -
-37.7 : :
44 1412 |-371 |- - - - - - -
-37.1 - -
48 |0460 (9.9 |05 |6.349 72940  |0.066 1.000 |- 0.167
2.5 0460 |0.293
Sye 4.351 inch?_|
Mnyo 18124.8_| Ibift

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

«iiShear Strength::...

Shear Strength

According to article G2.1 and formula (G2
Shear force Vy

Element ID Aw [inch?] V¥n [Ibf]
1 0.040 1205.6
i 0.0:00 0.0

3 0.619 4834.2
4 0.000 0.0

5 0.040 12056
& 0.003 98,8

7 0.000 0.0

B 0.003 93.8

9 0.040 12056
10 0000 0.0

11 0.619 4334.2




1z 0.000 0.0

13 0.040 1205.6
14 0.003 98.8
15 0.000 0.0

16 0.003 98.8
17 0000 0.0

22 0.172 5167.9
24 0.172 5167.9
30 0.000 0.0

35 0.172 51679
39 0.000 0.0
44 0.172 5167.9
48 0.0400 0.0
My 355579 | lbf
Resistance factor | 0.95

Unity check 0.21 -

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

Mrixo 528306 | Ibfft
Wy 35557.9 Ibf
Resistance factor shear 0.85
Resistance factor bending x| 0.90

Unity check (Mx, Vy) = sqrt{0.05+0.04) = 0.31

Combined Compressive Axial Load and Bending
According to artide H1.2 and formulas {C5.2.1-3)

lambda rho b

l:‘n
0.0 - - -
3 (2432 oo |00 |4000 [2639 |00 (1000 |24 |- — -
T tsms oo {To0 (3000 [58 G005 (1000 (5108 |- —- .
T Trar oo T a0 oo Tomr—Tow o — -
s—tomr (oo (too om0 [ (oo (o0 fosor |- — -
N TS [ Y Y YW LT Y e S :
T—Tomer oo TTo0 [vo00 Tezers Tomor—TToo0 Tomer T — .
s Tomer—Too—To0 Taoo0 Tessr Tomoo—{ToonTomer—T- — .
s Tomr oo [moo o0 [mes [oooe (o0 Toser - T .
0 |2432 EE o0 4000 (2655 [ooor 1000 (242 |- — :
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Unity check = 0.0040.2340,01 = 0.24 - (C5.2.1-3)

The member satisfies the check !

11 [5.108 0.0 1.00 | 4000 |58 0,009 1.000 |9.108
0.0 -

12 [2.432 0.0 100 (4000 |263.9 0.001 1.000 |2.432
0.0 -

13 | 0591 0.0 100 | 0430 |149.2 0.002 1,000 |0.591
0.0 -

14 | 0061 0.0 1.00 | 4.000 (521818 |0.000 1,000 | 0.051
0.0 -

15 | 006l 0.0 1.00 | 4000 (821818 |0.000 1000 |0.061
0.0 =

16 | 0061 0.0 1.00 | 4,000 (521818 |0,000 1.000 | 0.061
0.0 -

17 | 0061 0.0 100 | 4000 (821818 |0.000 1000 |0.061
0.0 -

22 (1412 0.0 1.00 4000 |782.9 0,001 1,000 |1.412
0.0 -

26 (1412 0.0 L0g |4.000 |7E2.9 0.001 1.000 |1.412
0.0 =

300 (D460 0.0 1.00 | 4.000 |[1445.2 0.001 1,000 | 04560
0.0 -

35 (1412 0.0 100 |4.000 |[782.9 0.001 1.000 |1.412
0.0 -

39 (0051 0.0 1.00 | 4000 (821818 |0.000 1.000 |0.061
0.0 -

44 (1412 0.0 100 | 4000 |782.9 0,001 1.000 | 1412
0.0 =

48 (0460 0.0 1.00 | 4.000 |[1445.2 0.001 1,000 | 04460
0.0 -

Table of values

M 52830.6 |t

Mny 18124.8 Ibfft

P 117414.9 Ibf

Resistance factor compression 0.85

Resistance factor bending x 0.90

Resistance factor bending v 0.20




STEEL MEMBER B25 CHECK
AISI $100-16 LRFD Check

Member B25 14"X2.5"X12GA + A913 grade 50 LRFD-UIt (auto) O.77
5505150-54

Material data

Yield stress Fy 50,00 ksi

Tensile stress Fu [ 65.00 ksi
fabrication cold formed

The critical check is on position 9.20 ft
Axis definition :

- lacal x- axis in this code check is referring to the local y axis in Scia Engineer
- local y- axis in this code check is referring to the local z axis in Scia Enginesr

Pu_ |-235.14 [Ibf
Vux_|21.61 IbF
Vuy [-461623 [Ibf |
Mut_|259.28 |Ibfit

Mux | 54960.02 | Ibfit

Muy [-139.25 Ifft

Combined Bending and Torsional Loading
According to artide H4 and formula  (H4-1)

Critical fibre 47

Sigma Mx -33.6 | ksi
Sigma My -0.2 ksi
f bending -33.9 | ksi
Tau k 0.1 ksi
f torsion 0.1 ksi
Composed Stress | 33.9 ksl
R 1.00 =

«oiFlexural Strength about X-axis::...
Nominal Flexural Strength

According to article  F3.1 and formula (F3.1-1).

Ia
Is
[inch] i [inch4] [inch]

[ksi]

1 |0702  |429 |- - - - - - |-
47.8 - - -

2 |2403 |-480 |- - - - - - - - - -
-48.0 - - -

3 [11.108 397 |096 |22.954 |45.9 0.930 0.821 |- 2308 |- |- -
-38.1 9119 [2.351 -

4 [2403 [49.7 |100 4000 [4141 |0.396 1,000 |- r201 |- |- -
49.7 2403 [1.202

5 0702 495 |090 |0.466 |2335  |0.460 Lo0o (0702 |- - - -
44.6 - - -
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3] 0.076 50.0 099 |4.021 53930.1 | 0.030 1000 |- 0.038
49.5 0.076 0.038
7 0.07% 50.0 100 | 4.000 53646.5 [0.031 1.000 | 0.075 -
50.0 - -
8 0.076 50.0 099 |4.021 53930.1 | 0.030 1.000 |- 0.038
40.5 0.07& 0.038
G 0.701 449.5 040 | 0466 2335 0460 1000|0701 -
446 - -
i | 2.403 40.7 100 | 4.000 414.1 0.346 1.000 |- 1.202
49.7 2.403 1.202
11 11108 |39.7 0498 |22.954 459 0.930 0821 |- 2.303
=38.1 9,119 2.351
12 | 2403 -4a.0 |- - - - - - -
-48.0 - -
13 |0.m 429 - - - - -
-47.8 - -
14 | 0.075 478 |- - - - - - -
-4 - -
15 | 0.075 48,4 - - - - =
-48.4 - -
16 | 0.075 -478 |- - - - - - -
48,4 - -
17 | 0.075 -484 |- - - - - - -
-48.4 - -
22| 1.397 48.5 0.80 |4.411 1350.1 0.151 1000 |- 0.636
39.7 1.397 0.762
26 | 1.398 =381 |- - - - - - -
-47.8 - -
30 | 0.489 50.0 100 | 4.000 12788 0.158 1000 |- 0.245
50.0 (1.489 0.245
35 | 1.397 49.5 0.80 |4.411 1350.1 0.191 1.000 |- 0.636
39.7 1.397 0.762
3 | 0.07s 50.0 100 | 4.000 536465 (00031 1000|0075 -
50.0 - -
44 | 1.398 -1 |- - - - - - -
-47.8 = =
48 |0.489 [-484 - - - - -
-48.4 - -
Sxe 19.292 ircih?
Mrixo 80384.5 It
Resistance factor 0,90
Unity chedk 0.76 -
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Lateral-Torsional Buckling Strength

According to article FL1 and formula (F2.1-1),(F2.1.1-1}.

LItk B 1.520" | ft
Sigma,ey 2778 ksi
Kt 1.00

Lt 6 1.520° |t
Sigma,t 40421 ksi
Ch 1.47

Sfx 19.613 inch®
Fere 22104 ksi

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

wiiFlexural Strength about Y-axis::...
MNominal Flexural Strength
Mccording ko article F3.1 and formula (F3.1-1)

bl
b2
[ [inch] linch*]l [inch]

1 0.702 10.8 1.00 | 0.430 2155 0.223 1.000 | 0.702 . . -
10.8 - - -

2 2403 48.8 0.22 6.506 6735 0.269 1000 |- 0865 - -
10.8 2,403 1.538

3 11,108 [45.8 1.00 4,000 5.0 2.470 0,369 | 4.006 - - -
48.8 - - -

4 2,403 488 0.22 6.506 673.5 0.269 1.000 |- 0.865 - -
10.8 2.403 1.538

5 0,702 10.8 1.00 0,430 Z15.5 0,223 1,000 | 0,702 - - -
10.8 - - -

[ 0.076 50.0 1.00 4,000 53646.5 0.031 1.0oo |- 0,038 =
20,0 0,076 0,038

7 0.075 50.0 0.98 4,048 L4288.1 0.030 1.000 |- 0.037 - -
48.8 0.075 0.038 -

] 0.07& -36.2 - - - - -
-36.2 -

9 0.701 3.0 1.00 0.431 216.2 0.118 1000 | 0,701 - - -
3.0 - - -

10 | 2.403 30 11.5% [4025.175 |[416895.8 |0.003 1000 |- 0,165 -
-35.0 2.403 0.026 -

i1 11,108  [-350 |- - - - - - - - -
-35.0 - - -

12 2.403 3.0 1159 4025175 |416695.8 |0.003 L.ooo |- 0165 -
-35.0 2.403 0.026 -

13 0,701 3.0 1.00 0.430 215.5 0.118 1.000 | 0.701 - - -
3.0 = - -

14 | 0.075 -36.2 - - - -
-36.2 - - -

15 0.075 =350 (- - - - - - - - -
-36.2 - -

16 0.07% 50.0 1.00 4,000 53646.5 0.031 1.000 |- 0,038 =
50.0 0.075 0,038 -




lambda rho ]

17 | 0.075 50.0 0.98 4,048 54288.1 0.030 1000 |- 0.037 - - -
45.8 0,075 0.038 -

22 1.397 40,2 1.00 4,000 1224.3 0.201 1.000 |- 0.699 - - -
49,2 1.397 0.699 =

26 [ 1.398 9.2 100 | 4.000 12243 0.201 1.000 |- 0.699 - - -
49,2 1,398 0.699 -

30 0.489 10.8 0.28 6.183 1976.8 0.074 1.000 |- 0180 - - -
3.0 0.489 .50 -

3L | 1.397 =354 |- - - - . - . - - -
-35.4 - - -

3 |oo?s  [-350 |- - - - - - - - - -
-36.2 - - -

44 |1.398 [-354 |- - - - - - - - - -
-35.4 - - -

48 0.489 10.8 0.28 6183 1976.8 0.074 1.000 |- 0180 - - -
3.0 0.459 0309 -

Sye 6.153 inch? |

Mo 25637.0 |bfft

Resistance factor .90

Unity check 0.01 -

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

Sigma, ex 247.3 ksi
Kt 1.00
Lt 6 1.520" | ft

| Sigmat 4042.1 ki
Ch 1.00
Sfy 9.026 inch?®
Fere 3078.1 ksi

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

LiShear Strength::...
Shear Strength
fdccording to  article G2.1 and formula  (G2.1.1)
Shear force Vy
Element ID  Aw [inch?®] Vn [Ibf]
1 0.068 2041.4
2 03,000 0.0
3 1,077 11505.4
4 0,000 0.0
5 0.068 2041.4
& 0,004 122.3
7 0,000 0.0
8 0,004 122.3
) 0.068 2041.4
10 0.000 0.0
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i1 1.077 11505.4
12 0,000 0.0

13 0.068 2041.4
14 0,004 122.3
15 0,000 0.0

16 (0.004 122.3
17 03,000 0.0

22 0.211 65330.7
26 0.211 6330.7
30 {3.000 0.0

35 0.211 5330.7
39 0,000 0.0
44 0.211 6330.7
48 0,000 0.0
VY SE98E. 1 Ibf
Resistance factor | 0.95

Unity check 0.09 -

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

Mnxo B0384.5 | Ibfit
Wiy SRO88.1 Ibf
Resistance factor shear 0.95
Resistance factor bending = [ 0.90

Unity check (Mx, V) = sqrt{0.58+0.01) = 0.76

Buckling check

Aocording to article E2 and formulz  (E2-1)
Flexural Buckling Strength

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

Sway type sway SWay
Unbraced Length L 1538 |[61/4 |ft
Effective Length factor K 1.00 1.00
Effactive Length 1538 |61/4 |ft
Slendermness 34.02 | 32.10
Flexural Buckling stress Fere [ 247.3 2778 [ksi

Tarsional (-Flexural) Buckling Strength
According to article  E2.2, E2.3, E24

Table of values

Sigma,ex 247.3 ksi
Slama, ey 2778 ksi
KE 1.00

Lt 6 1/4 ft
Sigma,t 4042.1 | ksi
Slgma, TF 2473 ksi
Torsianal [-Flexural) buckling stress Fore | 247.3 ksi
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lambda

-]

rho

[-]
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Fe 247.3 ksi
lambda, ¢ 0.45

Fru 45.9 ksi
Ag 3.474 inch
Pri 1595914 It
Resistance factor (.85

Unity check 0.0

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

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

1 0.702 0.0 1.00 |0430 |2155 0.015 1000 (0702 - - - -
2 2.403 gg 100 |4.000 |414.1 0.011 1.000 _2.‘103 : - : -
3 11.108 gg 100 |4.000 |80 0.079 10040 _11_1IJ=E : - :
4 2.403 gg 1,00 |4.000 |414.1 0.011 1.00d0 _2.‘103 : - : -
T o fem T — Tt —
B 0.076 gg 1,00 |4.000 |53646.5 |0.001 1.00d0 _'I}.ﬂ?ﬁ : - : -
7 0.075 gg 100 4000 |53646.5 (0.001 1.004 4-1.']?5 : - :
s Toore oo [ro0 [ao00 [s365 Todor [Too foms |- - —
5 [0.701 g:g T00 (0430 (2155 [oois  [tow [osor |- —- =
10 2403 gg 100 |4.000 4141 0.011 1.00d4 _2.-'“:!3 : - : -
11 11.108 gg 1.00 14000 | 8.0 0.079 1.0040 -11.106 : - : -
12 2,403 gg 100 |4.000 |414.1 0.011 1.00d0 _2.-'“33 : - : -

0.0 - - -
13 0701 0.0 1.00 |0.430 2155 0.015 1.000 (0.701 - - - -
14 0.075 gg 1.00 | 4.000 |53646.5 |0.001 1.000 EJ.U?E j - - -
15 0.07% gg 100 [4.000 |53646.5 | 0,001 1,000 EI.DTE : - - -
16 0.075 gg 1.00 | 4.000 |53646.5 |0.001 1,000 EJ.U?S : - : -
17 0.07% gg 100 |4.000 |53646.5 | 0.001 1.000 -U.DTE : - - -
22 1.397 gg 1.00 |4.000 |1224.3 0.006 1.000 1.3‘9? : - : -
3% 1398 E:E 00 [4000 [12243 ooo6  [1.0%0 (1398 |- — -
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Unity check = 0.00+0.76+0.01 = 0.77 - (C5.2.1-3)

The member satisfies the check |

3| Dasg 0.0 100 14000 |1278.8 0.006 1.000 | 0459
0.0 -

35 [1.397 0.0 1.00 14000 |1224.3 0.006 1.000 |1.397
0.0 =

39 (0075 0.0 1.00 | 4.000 (536465 |0.001 1,000 | 0075
0.0 -

44 [1.398 0.0 100 | 4000 |1224.3 0.006 1,000 |1.398
0.0 -

43 (0489 0.0 1.00 14000 |[1278.8 0.006 1,000 | 0489
0.0 -

Table of values

Mrix B0384.5 I

Mriy 25637.0 Ik

Pri 15495491 .4 =

Resistance factor compression 0.85

Resistance factor bending = 0.90

Resistance factor bending y .90




STEEL MEMBER H1 CHECK

AISI 5100-16 LRFD Check
Member H1  5x5505150-54 A913 grade 50 LRFD-Ult (auto) 0.37

Material data

Yield stress Fy 50.00 ksi

Tensile stress Fu [ 65.00 ksi |
fabrication cold formed

The critical check is on position 1.54 ft
Axis definition

- local x- axis in this code chedk is referming to the local y axis in Scia Enginser
- local y- axis in this code chedk is referring to the local z axis in Sca Engineer

NLEITE 3 £
Pu -0.00 Isf
Wux [ -0.00 if
Vuy |3174.02 | lbf

Mut  {-0.00 Ibfft
Mux |[5316.81 |Ilofft

Muy |-0.00 Ibfft

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

lambda rho ds

[ [-1 [inch] [inch?] [inch]

1 0.473 271 1.00  |0.430 146.9 0,430 1.000  |0.473 - . . -
27.1 - - -

2 1.446 47.0 0.58 |4.297 182.7 0.507 1.000 |- 0.597 - - -
27.1 1.446 0.849 -

3 1.250 470 1.00 | 4.000 195.7 0,490 1000 | 1.250 - - - -
47.0 - - -

4 1.446 47.0 0.58 |4.997 1827 0.50F 1.000 |- 0.597 - - -
27.1 1.446 0,845 -

5 0.473 271 1.00 |0.431 147.4 0,429 1.000 | 0.473 - - - -
271 - - -

4] 0.473 46.3 0.86 |0.482 164.7 0.530 1.000 |0.473 = = - =
9.8 - - -

7 1.446 46,7 1.00 | 4.000 585.0 0.282 1.000 | 1.444 = . - =
46.7 - - -

| 5.446 46.3 062 |15.715 |162.0 0.534 1.000 |- 1.505 - - -
=286 5.446 2723 -

9 1.446 -29.4 - - - - - - - - - -
-29.4 - - -

10 |0.473 =221 - - - - - - - - - -
-28.6 - - -




11 0473 =221 . = - - - - -
28,6 - -
12 | 1446 -29.4 - - - - - - -
-29.4 - -
13 | L4a4e 46.7 1.00 | 4.000 585.0 0.282 1.000 |Ll.446 -
6.7 - -
14 0473 46.3 0.86 |0.482 164.7 0.530 1.000 (0473 -
39.8 - -
15 0.473 -9.5 - - - - - - -
9.5 - -
16 | l446 -9.5 - - - - - - -
-29.4 = -
17 1.250 =29.7 . - . . - - .
-29.7 - -
18 | 1446 -9.5 - - - - - - -
-29.4 = =
19 0473 9.5 - - - - - - -
-9.5 - -
20 0473 -50.0 - - - - - - -
-50.0 - -
21 1.446 -30.1 - - - - - - -
-50.0 - -
22 ]1.250 -28.7 - - - - - - -
-29.7 - =
23 1.444 =30.1 - . . - - . -
-50.0 - -
24 0473 -50.0 0 |- - - - - - -
-50.0 - -
25 | 0.054 47.0 1,00 [ 4.000 104869.2 | D.021 1000 (0.054 -
47.0 - -
38 | 0.054 -29.7 |- - - - - - -
-29.7 . -
47 1.250 47.0 1.00 [ 4.000 195.7 0.490 1.000 [ 1.250 -
47.0 - -
Sxie 3.931 inch?
M 16380.1 Ibfft
Resistance factor 0.90
Unity check 0.36 -

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

Lith 1' 6.480" | it
Sigma,ey | 23234 ks
Kt 1.00

Lt 1'6.480" | ft
Sigma,t 2443.9 ksi
Ch L&7

Sfx 4.181 inch?
Fore HB855.8 ksi

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

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

Element ID Aw [inch2?] Vn [Ibf]
1 0.000 0.0

2 0.078 13425
3 0.000 0.0

4 0.078 2342.5
5 0,000 0.0

5 0.026 766.3
7 0.000 0.0

& 0.588 17645.0
9 0.000 0.0

10 0.026 766.3
11 0.026 766.3
12 0.000 0.0

13 0,000 0.0

14 0.026 766.3
15 0.000 0.0

16 0.078 2342.5
17 0,000 0,0

18 0.078 2342.5
19 0.000 (.0

20 0,000 0,0

21 0.078 2342.5
22 0.000 0.0

23 0.078 2342.5
249 0,000 0.0

25 0.000 0.0

38 0,000 0.0

47 0.000 (.0
Wiy 347652 | Ibf

| Resistance factor | 0,95

Unity chedk 010 -

Combined Bending and Shear

According to artide H2 and formula (H2-1)

Mrixo 16380.1 Ibfit
Wiy 34765.2 Ibf
Resistance factor shear 0.95
Resistance factor bending « | 0.90

Unity check (Mx, Vy) = sqri(0.13+0.01) = 0.37
The member satisfies the check |



Unity check

A

=X
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0.14

[ &)
=
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Check of steel

Linear calculation, Extrerme : Member

Selection ; All
Combinations @ LRFD-Ult (auta)
Case Member Cs5 mat dx un.check
[ft] [-]

LEFD-UIE {auta)/1 E15 BOX BEAM 22"KE" - 22"¥A"X10GA + 8.125"¥2"K14GA A913 grade 50 4' 0.000" 0.44
LRFD=UIE (auta)fl  [B17 BOX BEAM 14"X5.5" = 147672 5"X12GA + 5505150-54 A913 grade 50 8 12.000" 0.31
LRFD-LIE {auto)i1 E10 B BEAM 22"XE" - 22"H4"X10GA + 8.125"K2"K14GA A913 grade 50 19 11.200" 0,24
LRFD-UIE {awko)/1 Bl& BOX BEAM 14"X5.5" - 14"%2,5"K12GA + 5505150-54 4913 grade 50 10" 0.000" 0.25
LEFD-UIE {auto)f 1 BE14 BOX BEAM 22"X8" - 22"¥4"X10GA + 8.125"X2"X14GA A913 grade 50 8" 12.000" 0.30
LRFD-UIE (auta)/2  [B16.1 BOX BEAM 14"X5.5" - 14752, 5"X12GA + 5505150-54 A913 grade 50 10° 12.000" 0,46
LRFD-LIE {awto}i1 B BOX BEAM 14'"X5.5" - 14"K2,5"X12GA + 5505150-54 A913 grade 50 4 11.037" 0.12
LEFD-LIE (auto)y3 B2 BOX BEAM 12"X5.5" - 12"¥2.5"X14GA + 5505150-54 4913 grade 50 3" 11.331" 0.19
LRFD-LIE {auta)y1 B3 BOX BEAM 14"X5.5" - 1472 5"X12GA + 5505150-54 A913 grade 50 13" 2.000" 0.37
| LRFD-LIE (aubo)/3 Ba BOX BEAM 14"%5.5" - 14"¥2.5"¥12GA + 5505150-54 A913 grade 50 10' 3.960" 0,24
LEFD-LIE {auto)3 B26 BOX BEAM 12"X5.5" - 12°X2.5"X14GA + 5505150-54 A913 grade 50 3 11.220" 0.15
LEFD-IE {auto)/1 B27 BOX BEAM 14"X5.5" - 14"X2.5"X12GA + 5505150-34 A913 grade 50 7' 1.580" 0.14
LRFD-LIE {auta)/1 [ B19 BOX BEAM 14"X5.5" - 147%2 5"K12GA + 5505150-54 A913 grade 50 7' 1.980" 0,39
LEFD-LIE {auto)i1 B2 BOX BEAM 12"X5.5" - 127X2.5"X145GA + 5505150-54 A913 grade 50 5" 10.200" 0.31
LEFD-LIE {auto)/2 B23 BOX BEAM 12"X5.5" - 127%2.5"X14GA + 5505150-34 4913 grade 50 0.000" 0.04
LEFD-UIE {auto)/2 H1 HDR - 5x5505150-54 A913 grade 50 1' 6.480" 0.37
LAFD-UIL (autay/l  [B12 BOX BEAM 22"X8" - 22"¥4"X10GA + 8.125"X2"X14GA A913 grade 50 7 7.000" 0.29
LRFD-Ult {auto}/1 B2l BOX BEAM 12"%¥5.5" - 1272, 5"¥K14GA + 5505150-54 913 grade 50 6 7.440" 0,31
LRFD-LIE {auto)1 B25 BOX BEAM 14"X5.5" - 147K2,5"X12GA + 5505150-54 8913 grade 50 9' 2.440" 0.77
LEFD-UIE {auto)y3 B18 BOX BEAM 14"X5.5" - 147X2.5"X12GA + 5505150-54 A913 grade 50 17'0.920" 0.29
LRFD-UIt (autoy/3 [ B13 BOX BEAM 12"X5.5" - 12°2 5"X14GA + 5505150-54 A913 grade 50 3 11.220" 0.14
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Members number




Members cross-sections
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Cross-section properties 2X550S150-54

Shape type
Item material

Fabrication

Colour

A [inch?]

Ay [inch?], A Tinch?®]

Ax [inch?finch], Ao
[inch?finch]

crycs [inch], czucs [inch]
o [deg]

Iy [inch?], Iz [inch1]

iy [inch], iz [inch]

Wy [inch¥], Weie [inch¥]
Wy [Inch?], Wi [Inch3]
Mpy.e [kipinch], Mpy.
[kipinch]

My 2+ [Kipinch], Mpz-
[kipinch]

dy [inch], d: [inch]

It [inch#], Tw [inch®]

By [inch], B: [inch]
Picture

Thin-walled
AS13 grade 50
cold formed
|
0.982
0318
2 16e+01

0.65%
0.00
4,251
2.080
1.546
1.B50
9.25e+01

3.68=+01
-1.457

0.090
0.000

0,607
3.51a+0]

4.800

0831
0.920
0.447
0.737
9.25e+0]

3.682+01
0.000

2.759
4.222

Cross-section properties 3X550S150-54

Shape typa

Ttem matarial
Fabrication

Codour

A [Inch?]

Ay [inch?], Az [inch?]
AL [inch2finch], Ao
[inch #inch]

d [deg]

Ty [inch#], I: [inch]

Iy [inch], E [inch]
Wy [inch?], Was [inch¥]
Weiy [inch3], Wps [inch]
Mply.+ [kipinch], Moy
[kipinch]

Mpiz+ [Kipinch], Mgz
[kipinch]

dy [inch], d: [inch]

I: [inch?], Tw [Inch®]
By [inch], B [inch]
Picture

Thir-walled

A913 grace 50

cold formed
<]

1.473
0.533

2.04e+01

1648

0,00
6.376
2.080
2.319
2.774

1.39e+02

1.00e-+02

0.155
0408
0.000

0.210
5.20e+01

4800

3.850
1.616
1.625
2.004
1.39e+02

1.00e+02
0.000

26.734
0.145
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Cross-section properties 4X550S150-54

Shape type

Item material

Fabrication

Colour

& [inch?]

Ay [inch?], A; [inch]

A [inch?/inchi, Ap
[inch?finch]

cy.ucs [inch], czucs [inch]
a [deg]

Iy [inch®], L [inch®]

iy [inch], i: [inch]

Wiy [inch?], Waz [Inch?]
Wy [Inch?], W [inch®]
Moy+ [Kipinch], Moy
[kipirech]

H;d.z.-! I:k\illflll'llﬂ'l_lr Mpl.:.—
[ipinet]

dy [inch], d: [inch]

I; [inch #], Ty [inch¥]

By [inch], B [inch]
Picture

Thin-walled

AS13 gradae 50

cold farmed

1.965
0.765
237401

2.338
.00
8.501
2.080
3.081
3699
1.85e+02

1.65e+012
0.204

0.457
0.000

1.213
6582401

4.800

7.853
1.999
2470
3.298
1.85e+02

1.65e+{2
0.000

50,957
0.14%

Cross-section properties 4X350S150-43

Type

Shape type
Item material

Fabrication

Caolour

A [inch?]

&y [inch?], &, [inch]

A Tinch2finch], Ao
[inchfinch]

cvucs [inch], czucs [inch]
a [deg]

1y [imch#], Iz [Inch ]

by [inch], iz [inch]

Wy [inch3], We: [inch3]
Wheiy [Inch?], Wi [inch?]
Mpiye [Kipinch], Mpy.
[Kipinch]

M;l.:.-; [kjphch], Mp.;r_-
[kipinch]

dy [inch], d [inch]

It [inch#], Tw [inch®]

By [inch], Be [inch]
Picture

3x3505150-43
Thin-walled
AS13 grade 50
cold formed

1.241
0.595
1.94e+01

2284
0.00
2.400
1.391
1.371
1.5492
796+

1.01=+02
0187

0.248
0.000

0.651
5.31e+01

4.800

4,657
1.937
1.4590
2018
7 96e-+01

1.01e+02
0.000

14.699
-0.041
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Cross-section properties 5X350S150-43

5X3505150-43

Type

Shape type

Itern material
Fabrication

Colour

A [inch?]

Ay [inch?], A [inch?]

AL [inch¥finch], Ao

[irch 2finch]

cvucs [inch], czucs [indi]
a [deg]

L, [inch9], I: [Inech9]

iy [inch], & [inch)

Wiy [inch?], Wiz [inch?]
Wiy [inch®], Whie [inch?]
Mpiy+ [Ripinch], Moy
[kipinch]

Mtz [kipinch], Mgz
[kipinch]

dy [inch], gz [inch]

I: [inch*], Tw [inch®]

By Linch], P [inch]
Plcture

Sx3505150-43
Thin-walled
AS13 grade 50
cold formed

1.551
0.745
2.26e+01

3.110
0.00
3.000
1.391
1.714
1.950
9,95e+0L

1.63e+02
0.080

0.301
0,000

0.514
6.60e+01

4.800

H.96E8
2.407
2.365
3.252
9.95e+01

1.63e+02
0.000

23.876
0.000
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Cross-section properties 10X550S150-54

Shape type

[termn material

Fabrication

Colour

A [inch2]

Ay [inch ¥, Az [inch?]

A [inch?finch], Ap
[irch?finch]

cyues [Inch], czues [inch]
o [deg]

Iy [inch*), I [inch]

iy [inch], i: [inch]

Wiy [inch], Weis [inch ]
Wiy [inch ], Wiz [inch?]
Mpp+ [kipinchl, Mpy.
[kipinch]

Hp]_L-r wm}, M,ﬁ_‘g_-
[Kipinch]

dy [inch], d: [inch]

1, [inch*], Ly [inch®]

By [Inch], B: [inch]
Pictura

Thin-walled
A913 grade 50
cold formed

4.911
2,29%
4.35e+01

£.731
0.00
21.253
2080
7718
4,248
4.62e+02

9.38e+02
238

1.072
(.00

10X5505150-54

3,033
1.70e+02

4,800

97.531
4,456
12526
18.769
4.62e+02

5.38e+02
0.000

494.843
-1.096

APPLIED LOADS

Loads on columns are transmitted from floor and roof beams, see sections 2.3.1, 2.3.2.
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MAXIMUM FORCES

MName dx Case N Vy Ve M My M.
[fr] [Ibf] [Ibf] [Ibf] [Ibfft] [Ibffe] [Ibfft]

C1 12' 0.000" | LRFD-UI -2358.1 0.0 0.0 0.0 0.0 0.0
{auto}f1

Ci 0.000" LRFD-UIE -4985.8 0.0 0.0 0.0 0.0 0.0
{auto)f2

2 0.000" LRFD-LIIE -814.3 0.0 0.0 0.0 0.0 0.0
{auto}f1

c2 12" 0.000" | LRFD-Ult 233.2 0.0 0.0 0.0 0.3 0.0
{auto)f2

2 0,000~ LRFD-LIE -1014.0 0.0 0.0 0.0 0.0 0.0
{auto}f3

Cc3 12" 0.000" | LRFD-Ul -3263.0 0.0 0.0 0.0 0.0 0.1
{auto)f4

c3 0.000" LRFD-LIE -9536.8 0.0 0.0 0.0 0.0 0.0
{auto)f2

C3 12" 0.000" | LRFD-UIE -9464.6 .0 0.0 0.0 0.0 -0.3
{auto)f2

4 12 0.000° | LRFD-LIE =-6704.4 0.0 0.0 0.0 0.0 0.0
{auto)4

C4 0.000" LRFD-LIE -19254.5 0.0 0.0 0.0 0.0 0.0
{auto}/2

C5 23" 6,000" | LRFD-UIE 227.6 0.0 0.0 0.0 0.0 0.0
{auto)/5

Cc5 0.000" LRFD-UIE =22940,3 0.0 0.0 0.0 0.0 0.0
{auto}f2

Cb 23" 6,000" | LRFD-UIE 323.2 0.0 0.0 0.0 0.0 0.0
{auto)fs

CB 0.000" LRFD-UIE -13921.4 0.0 0.0 0.0 0.0 0.0
{auto}/a

c7 12' 0.000" | LRFD-UIE -2316.0 0.0 0.0 0.0 0.0 0.0
{auto)f1

v 0.000" LRFD-LIE -4534.9 0.0 0.0 0.0 0.0 0.0
{auto}e

ca 12" 0.000" | LRFD-UIE -B332.5 0.0 0.0 0.1 0.0 0.0
{auto)f1

ca D.ooo0® LRFD=LIE =23361.8 0.0 0.0 0.4 0.0 0.0
{auto)f2

Co 12" 0.000" | LRFD-Ult -7809.5 0.0 0.0 0.1 0.0 0.0
(auto)4

g 0000~ LRFD-UIE =26035.4 0.0 0.0 0.2 0.0 0.0
{auto}f2

C10 12" 0.000" | LRFD-UIE -2100.7 0.0 0.0 0.0 0.0 0.0
{auto)f1

C10 0.000" LRFD-LIIE -3719.4 0.0 0.0 0.0 0.0 0.0
{auto)f2

Cii 12" 0.000" | LRFD-Ule -2100.7 0.0 0.0 0.0 0.0 0.0
{auto)f1

Cii 0,000~ LRFD-LIE -3719.4 0.0 0.0 0.0 0.0 0.0
{auto)f2
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Name dx Case N vg 'fl Mu My M:
[ft] [IbF] [Ibf] [Ibf] [Ibffe] [Ibffe] [Ibffe]

C12 12' 0.000" | LRFD-Ule -2393.6 (.0 0.0 0.0 0.0 0.0
{auto)/1

Ci2 0.000" LRFD-LIE -5040.7 | -1506.8 0.0 0.0 0.0 18082.0
{auto)f?

C12 0.000" LRFD-UIE -9903.5 0.0 0.0 0.0 0.0 0.0
{auto}/2

C12 0.000" LRFD-UIE -5040.7 1506.8 0.0 0.0 0.0 -18082.0
{auto)/8

C13 12' 0.000" | LRFD=UI -543.1 0.0 0.0 0.0 0.0 0.0
{auto}f1

C13 (000" LRFD-LIE -1854.8| -1514.2 0.0 0.0 0.0 18170.4
{auto)f7

C13 0.000" LRFD-LJIE -4164.7 0.0 0.0 0.0 0.0 0.0
{auto}f2

C13 0.000" LRFD-UIE -1854.8 1514.2 0.0 0.0 0.0| -18170.4
{auto)/8

Cl4 12' 0.000% | LRFD-UlE -2004.4 0.0 0.0 0.0 0.0 0.0
{auto)f1

Ci4 (000" LRFD-UIE -4318.2 | -1506.8 0.0 0.0 0.0 18082.1
{auto)7

Ci4 0.000" LRFD-LIE -B498.9 0.0 0.0 0.0 0.0 0.0
{auto)/&

Ci4 0.000" LRFD-LIIE -4318.2 1506.8 0.0 0.0 0.0 -18082.1
{auto)/8

C15 12' 0.000" | LRFD-Ule -3858.3 0.0 0.0 0.0 0.0 0.0
{auto)1

Ci5 0.000" LRFD-LIE -5059.6| -1512.1 0.0 0.0 0.0 181455
{auto)/7

C15 0.000" LRFD-UIE -12276.8 0.0 0.0 0.0 0.0 0.0
(auto)2

C15 0.000" LRFD-LIE -5059.6 1512.1 0.0 0.0 0.0 =181455
{auto)/8

C16 12' 0.000" | LRFD-Ulk -3518.0 0.0| -12.2 0.0 -146.0 0.0
{auto)1

Ci5 12' 0.000" | LRFD-UIE -6347.0 0.0 =335 0.0 -402.4 0.0
{auto)/6

Cl6 0.000" LRFD-UIE =7901.4 0.0 -32.3 0.0 0.0 0.0
{auto)/2

Ci7 12' 0.000" | LRFD-Ulk -4723.5 0.0 0.0 0.0 0.0 0.0
{auto)/L

c17 f.o00” LRFD-UIE -13615.4 0.0 0.0 0.0 0.0 0.0
{auto)f2

C18 12' 0.000" | LRFD-Ule -2181.6 0.5 -6.9 31 -82.3 5.6
{auto)f L

Cis 12 0.000" | LRFD-LIIE -4485.5 14| -159 93] -190.6 16.8
{auto)/2

C18 00007 LRFD-LIE -4557.7 1.4 -15.9 9.3 0.0 0.0
{aiito)2

C18 13 0.000" | LRFD-LIE 44532 1.5 -15.6 9.6 -187.5 17.5
{auto)/a
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Name dx Case N vg 'fl Mu My M:
[ft] [IbF] [Ibf] [Ibf] [Ibffe] [Ibffe] [Ibffe]

{auto)/6

C14 0.000% LRFD-LIIE -4318.2 1506.8 0.0 0.0 0.0| -18082.1
{auto)/8

C15 12' 0.000" | LRFD-Ule -3858.3 0.0 0.0 0.0 0.0 0.0
{auto)y L

Ci5 0.000° LRFD-LIIE -5059.6| -1512.1 0.0 0.0 0.0 181455
{auto)7

C15 0000~ LRFD-LIE -12276.8 0.0 0.0 0.0 0.0 0.0
(auto)/2

C15 0,000 LRFD-LIE -5059.6 1512.1 0.0 0.0 0.0| -181455
{auto)/8

C16 12' 0.000" | LRFD-Ulk -3518.0 0.0 -12.2 0.0 -146.0 0.0
{auto)/1

Ci6 12' Q000" | LRFD-UIE -6347.0 0.0 =335 0.0 -402.4 0.0
{aufo)/6

Cl6 0000 LRFD-LUIE -7901.4 00| -32.3 0.0 0.0 0.0
{auto)/2

Ci7 12' 0.000" | LRFD-Ulk -4723.5 0.0 0.0 0.0 0.0 0.0
{auto)/L

C17 0,000 LRFD-LIE -13615.4 0.0 0.0 0.0 0.0 0.0
{auto}f2

C18 12' 0.000" | LRFD-Ulk -21B81.6 0.5 -6.9 3.1 -82.3 5.5
{auto)fL

Cis 12 0.000" | LRFD-LIE -4485.5 14| -15.9 93| -190.6 16.8
{auto)2

C18 0,000 LRFD-LIE -4557.7 14| -159 9.3 0.0 0.0
{auto)2

C18 13 0.000" | LRFD-LIE 4463.2 1.5| -156 9.6 -187.5 17.5
{auto)fa

C19 12' 0.000" | LRFD-Ulk -1199.4 0.0 0.0 0.0 0.0 0.0
{auto) 1

C19 0.000° LRFD-UIE -3779.1 0.0 0.0 0.0 0.0 0.0
{auto )/

220 12" 0.000" | LRFD-Ule -615.2 0.0 0.0 0.0 0.0 0.0
{auto)/1

C20 0,000~ LRFD-LIE -2187.5 0.0 0.0 0.0 0.0 0.0
{auto)'9

C21 12' 0.000" | LRFD-Ule -772.6 0.0 0.0 0.0 0.0 0.0
{auto)f 1

C21 0,000 LRFD-LIE -1581.0 0.0 0.0 0.0 0.0 0.0
{auto)/6

C22 12' 0.000" | LRFD-Ule -4286.6 -2.2 12.3 -4.5 148.0 -26.4
{auto)/1

C22 0,000 LRFD-LIE -14135.3 -3.2 8.6 -10.4 0.0 0.0
{auto)/2

22 12" 0.000" | LRFD-Ulk -14063.1 -3.2 28.6| -10.4 342.6 -37.8
(auto)/2

C22 12' 0.000" | LRFD-Ulk -12337.2 -4.1 26.8 0.8 321.3 -48.7
{auto )9

c23 12' 0.000" | LRFD-Ulk -1610.8 1.7 -5.5 -4.4 -65.7 20.8
{auto)/1

C23 0,000 LRFD-LIE -4576.0 1.7| -11.% 9.6 0.0 0.0
{auto)/10
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Name dx Case N vg 'fl Mu My M:
[ft] [IbF] [Ibf] [Ibf] [Ibffe] [Ibffe] [Ibffe]

Ca3 12" 0.0D0" | LRFD-LIIE -4H45 5 18| -12.7| -10.2| -152.0 210
{auto)/2

C23 0.000" LRFD-UIE -4917.8 1.8 -12.7 -10.2 0.0 0.0
{auto)f2

C23 12' 0.000" | LRFD-=LIIE -3601.3 2.9 -10.9 -8.8 =130.3 34.2
{auto)/1l

C24 12' 0.000" | LRFD-Ule -4362.4 0.0 0.0 0.0 0.0 0.0
{auto)f1

C24 0000~ LRFD-UIE ~13237.5 0.0 0.0 0.0 0.0 0.0
{auto)/2

25 23" 6.000" | LRFD-Ult §5.5 0.0 0.0 0.0 0.0 0.0
{aute)fs

C25 0,000~ LRFD-LIIE -3468.8 0.0 0.0 0.0 0.0 0.0
{auto)/12

C26 12' 0.000" | LRFD-Ule 1998.8 0.0 0.0 0.0 0.0 0.0
{auto)f11

C25 12" 0.000" | LRFD-UIE 1952.4 0.0 0.0 0.0 0.0 0.0
{auto)/8

C26 12' 0.000" | LRFD-Ulk 1952 .4 0.0 0.0 0.0 0.0 0.0
(auto)/7

C26 0.000" LRFD-LIIE 1154.0 0.0 0.0 0.0 0.0 0.0
{auto)/s

27 12' 0.000" | LRFD-Ule -3808.8 0.0 0.0 0.0 0.0 0.0
{auta)/1

27 12 0.000° | LRFD-UIIE -5515.2 0.0 0.0 0.0 0.0 0.0
{auto )7

c27 12' 0.000" | LRFD-Ule -5515.2 0.0 0.0 0.0 0.0 0.0
{auto)/s

27 00007 LRFD-LIE -0160.5 0.0 0.0 0.0 0.0 0.0
{auto)'9

LRFD-UIt [auto)fl 0.90%0LL + 0.90%DL2 + 0.80%DL3 + 0.90*DL4 + Wiup)

LRFD-UIE [auta)/2 1.20%0L1 + L6E0FL + 0.50%Lr + 1.20%DL2 + 1.20%DL3 +
1.207DL4

LRFD-UIE [auto)f3 1.20%0L1 + 1.20*DL2 + 1.20¢DL3 + 1.20%DL4 + Wiup)

LRFD-UIE (aiito)f4 0.90%0LL + 0.90¢DL2 + 0.890%DL3 + 0.90*DL4 + W+

| LRFD-UIt (auto}/s 0.90*DL1 + 0.90*DL2 + 0.90*DL3 4 0.90%DL4 + Widowr)

LRFD-Ult (auto)/6 1.20%0L1 + 0.50%L + 1.60%r + L.20*DL2 + 1.207DL3 +

| 1.20#DL4

LRFD-UIE (awta)f7 1.20%0L1 + 1.20¢DL2 + 1.204°DL3 + 1.20%DL4 + Wx-

| LRFD-UIE (auta)/s 1.20°DL1 + 1.20°DL2 + 1.20%0DL3 + 1.20%DL4 + Wxd

LRFD-Ulk (auko)/9 1.20%DL1 + 1.60%Lr + 1.20*DL2 + 1.20*DL3 + 1.20=DL4 +
0.50"W({down)

LRFD-UIE (autalf10 | 1.20%0L1 + L60*L + 1,20%0L2 + 1.20%DL3 + 1.20°DL4

LRFD-UIk (auta)f11 1.40°0L1 + 1.40°DLZ + 1.40%DL3 + 1.40%DL4

LRFD-UIt [auto)fi2 1.20%DL1 + 1.60%Lr + 1.20*DL2 + 1.20*DL3 + 1.20°DL4




STEEL MEMBER C9 CHECK

AISI S100-16 LRFD Check

Member C9 5?73505150-43 9 A913 grade 50 LRFD-Ult (auto)
Material data

0.93

Yield stress Fy S0.00 ki
Tensile stress Fu | 65,00 ksi |
fabrication cold formed

The critical check is on position 0.00 ft
Axis definition

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

nternal force:

Pu -26040.07 | Ibf

Yux | 0.00 Ikt

Wuy | -0,00 Ibf

Mut | 0.22 Ibfft

M | 0.00 bt

Muy |0.67 Ibfft

«aiAxial Compression Strength::...

Nominal Axial Strength
According to article E2 and formula  (E2-1)

2 1.457 s0.0 L.00 | 4.000 |91.3 0.740 0,950 | 1.354 - - - -
0.0 - - -

3 1457 50,0 .00 |4.000 | 16.2 1.755 0498 |1.722 - -
0.0 - - -

4 1.457 s0.0 .00 |4.000 |91.3 0.740 0,930 | 1.354 - - - -
50.0 - - -
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5 0478 50.0 1.00 J4.000 |3387.5 |0.121 1000|0478
50.0 -
[ 0.479 50.0 100 4000 | 33875 |0.021 1Loao 0479
50.0 -
7 1.457 50.0 1.00 j4.000 (913 0.740 0,850 |[1.384
50.0 -
8 2500 2.0 100 |4.000 (310 1.26%9 0651 |[1.628
50.0 -
g 1.457 50.0 1.00 J4.000 (913 0.740 0,850 |[1.3B4
50.0 -
i | 0.478 50.0 1.00 4000 |3387.5 (0421 1000 [0.478
50.0 -
11 | 0478 50.0 100 0430 |364.2 0.371 1000 [0.478
50.0 -
12 | 1.457 50.0 1.00 J4.000 (913 0,740 0,950 |[1.384
50.0 -
13 | 2.500 50.0 100 J4.000 |31.0 1.260 0651 | Ll.628
50.0 -
14 | 1.457 50.0 1.00 14000 1913 0,740 0,950 |1.384
50.0 -
15 | 0478 50.0 1.00 0430 | 364.2 0.371 1000 |0.478
S0.0 -
i6 | 0.478 50.0 1.00 4000 |3387.5 |0.421 1000  |0.478
50.0 -
17 | 1457 50.0 100 |4.000 |91.3 0,740 0,950 |[1.384
50.0 -
18 | 3.457 50.0 1.00 |4.000 |16.2 1.755 0498 |1.722
50.0 -
19 | 1457 500 100 4000 (913 0.740 0850 | 1.384
50.0 -
20 | 0.478 50.0 1.00 |4.000 |3387.5 |0.121 1.000 |0.478
50.0 -
21 1.457 50.0 1.00 4000 |93 0.740 0,950 |1.384
50.0 -
22 | 2.500 50.0 1.00 J4.000 (310 1.264 0651 | 1628
50.0 -
23 | 1.457 50.0 1,00 |4.000 (91.3 0,740 0,950 [1.384
50.0 -
Table of values
Fn 50.0 ksi
Ae 1.284 inch?
Prio 64210.7 | Ibf
Resistance factor | 0.85
Unity check .48 -




Buckling check

According to article E2 and farmula  (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 12 12 ft
Effective Length factor K 1.040 1.00
Effective Length 12 12 ft
Slenderness 59.82 |103.56
Flexural Buckling stress Fere |B80.0 | 26.7 ki

Torsional (-Flexural) Buckling Strength
According to article E2.2, 2.3, E2.4

Sigma,ex #0.0 ksi
Sigma, ey 26.7 ksi
Kt 1.00

Lt 12 ft
Sigma,t 307.1 ki
Sigma, TF 26.7 ksi
Torsional (-Flexural) buckling stress Fore | 26,7 ksl

rho ds

§ [inch] [inch*] [inch]
1 [D479 228 |100 |4000 (33875 [0.082 1.000 | 0.479 - - - -
2 1.457 gig 1.00 [4.000 [a13 0.500 1.000 _1_45? . - . -
3 |3457 g_;:g 1.00 |4.000 |16.2 1.186 0.687 _2.3?4 . - . -
4 1.457 ggg 100 |4.000 |91.3 0.500 1.000 _1.45? . -
5 |0478 §§§ 1.00 |[4.000 |3387.5 [0.082 1.000 ;].4?8 . - . -
6 |0479 ggg 1.00 |4.000 |33875 |[0082 1.000 ;‘1_4?9 . - . -
7 1.457 ggg 1.00 |4.000 [91.3 0.500 1.000 _1.45? . - . -
g8 |2.500 gig 1.00 |4.000 |31.0 0.858 0.867 _1_15? - -
E 1.457 :gg 1.00 |4.000 [91.3 0,500 1.000 _1.45? - - - -
10 0478 sig 1.00 |4.000 |3387.5 |[0.082 1.000 ;].4}'8 - -
11 |[p478 §§§ 1.00 [o.430 [384.2  [0.250 1.000 51.4?3 . - . -
12 [1.457 :ig 1,00 |4.000 |91.3 0,500 1,000 -1.45? - -
13 [2.500 gig 1.00 [4.000 [31.0 0.858 0.B67 2 167 . - . -
14 [1.457 EEE 1.00 |4.000 |91.3 0,500 1.000 -1.45? - -
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The member satisfies the chedk !

15 0.478 22.8 1,00 |0430 | 364.2 0250 1.000 [0.478
228 -

16 | 0478 228 1.00 | 4.000 |3387.5 |0.082 1.000  |0.478
22.8 -

17 1.457 228 1.00 |4.000 (913 0,500 1.000 |[1.457
228 -

18 3.457 228 100 |4.000 |16.2 1.186 0687 [2.374
22.8 -

19 1.457 228 100 |«4.000 913 0,500 1.000 |1.457
228 =

20 0.478 228 1.00 j4.000 33875 |0.082 1000  [0.478
228 -

21 1.457 22.8 100 |4.000 1913 0,500 1.000 | 1.457
22.8 -

22 2.500 228 100 4000 |31.0 0.858 0867 |[2.167
228 .

23 [1457 228 |1.00 4000 [913  |0.500 1000 |1.457
228 -

Table of values

Fe 26.7 ksi

lambda, © 1.37

Fn 228 k=i

Ae 1.441 inch?

Fn 3209034 | Ibf

Resistance factor | 0.85

Unity check 0.93 -
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STEEL MEMBER C15 CHECK
AISI 5100-16 LRFD Check

Member C15 General A913 grade 50 LRFD-Uit (auto) 0.26

Material data

‘field stress Py 50.00 ksi
Tensile stress Fu | 65.00 ksi
fabrication cold Formned

The critical check is on position 0.00 ft
Axis definition :

- local ¥- axis in this code check is referring to the local z axis In Scla Engineer
- local - axis in this code check is referring to the local y axis in Scia Endineer

NOErna ] g L

Pu -7973.42 | Ibf
Vux  [-0.00 Ibf
Wuy | -1512.13 Ibf
Mut [ 0.00 |bfft

Mux | 18145.53 | |bfit

Muy [ 0.00 bt

«2iFlexural Strength about X-axis::...
MNominal Flexural Strength
&ccording to article F3.1 and formula  (F3.1-1).

Sne 25.013 inch?
Mrixg 104222.9 bt
Reslstance factor 0.90
Unity check D.19

Lateral-Torsional Buckling Strength
According to articdle F2.1 and formula (F2.1-15,(F2.1.1-1).

Lith 12' 0.000" | ft
Sigma, ey 59.7 ksi
KE 1.00

Lt 12 0.000" | ft
Sigma,t 157.8 ksi
b 1.67

Six 7.728 inchd
Fere 56,4 kisi

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



weiiShear Strength::...

Shear Strength

According to article G211 and formula {(G2.1.1)
Shear force Vy

Element ID  Aw [inch?®]  Vn [Ibf]
1 0.051 1532.5
2 0.000 0.0

3 0.294 40488
4 0,000 0.0

5 0.051 1532.5
5] 0.051 1532.5
7 0.000 0.0

8 0,743 4870.5
E 0,000 0.0

10 0.051 15325
11 0.051 1532.5
12 0,000 0.0

13 0.243 4870.5
14 0,000 0.0

15 0.051 1532.5
16 0.051 1532.5
17 0.000 0.0

18 0,243 48705
19 (0,000 0.0

20 0.051 1532.5
21 0.051 15325
22 0.000 0.0

23 0,743 4870.5
24 0.000 0.0

25 0.051 15325
26 0.051 1532.5
27 0.000 0.0

28 0.243 4870.5
29 0.000 0.0

an 0.051 15325
El 0.051 1532.5
32 0.000 0.0

33 0,243 4870.5
34 0,000 0.0

35 0.051 1532.5
36 0.051 15325
37 0.000 0.0

L 0,743 4870.5
39 0.000 0.0

40 0.051 15325
41 0.051 15325
47 0.000 0.0

43 0.243 4870.5
44 0.000 0.0

45 0.051 1532.5
46 0,000 0.0

47 0.294 40488
48 0.000 0.0
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W,y 746466 | |bf
Resistance factor 0.95
Unity check 0.02 -

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

Mnxo 1042229 |bfft
Wy 746466 |bf
Resistance factor shear 0.95
Resistance factor bending x| 0.90

Unity check (Mx, Wy} = sqrif0.04+0.00) = 0.19

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

Fn 5{1.0 ks
g 3.666 inch?
Pro 183315.7 |kt
Resistance factor 0.85

Unity chedk 0.05 -

Buckling check

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

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

Buckling parameters b+ 4 YY

Sway bype sway | sway
Unbraced Length L 12 12 ft
Effective Length factor K 1.00 1.00
Effective Length 12 12 ft
Slendemess 3231 6922
Flesural Buckling stress Fore | 2742|597 ksi

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

Sigma,ex 274.2 ksi
Sigma, ey 50.7 ksi
K1 1.00

Lt 12 ft
Sigma,t 157.8 ksi
Sigma, TF 54.7 ksi
Torsional (-Flexural) buckling stress Fere | 58,7 ksi




Table of values

Fe 59.7 ksi
lambda, ¢ 0.92

Fn 35.2 ke
Ag 3.857 inch?
Pm 135788.6 If
Resistance factor 0.85

Unity check 0.07

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

Table of values
it

Mrix 1042229

Pn 1357886 [}
Resistance factor compression 0.85

Resistance factor bending x 0.50

Unity check = 0.07+0.19+0.00 = 0.26 - {C5.2.1-3}

The member satisfies the check |
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Unity check
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Check of steel

Linear calculation, Extrems : Member

Selection | All
Combinations : LRFD-UIt (auto)

Case Member €55 mat dx un.check

[ft] [-]

LRFD-UIE {autay’2 | C1 IX5505150-54 4913 grade 50 0.000" 0,18
LRFD-Ult {auta)f3 (L2 IH5505150-54 A913 grade 50 .000" 0.04
LRFD-Ult {auto}/2  [C3 3u5505150-54 4913 grade 50 0.000" 0.35
LRFD-Ul {auto)2  [C4 3X5505150-54 4913 grade 50 0.000" 0.59
LRFD-UIt (aute)2  [C5 AX5505150-54 - 4913 grade 50 0.000" 0.52
LRFD-UIL {asto}d | C6 A4¥5505150-54 - A913 grade 50 0.000" 0,32
LRFD-Ul {auto)’d  [C7 3x5505150-54 4913 grade 50 0.000" 0.17
LRFD-Ut (auto)f2  [C& 4X5505150-54 - 4913 grade 50 0.00" .54
LRFD-LHE {autof2  [C9 5X3505150-43 - Gx3505150-43 | A913 grade 50 0.000" .93
LRFD-UIt {auto)f2  [C10 INE505150-54 913 grade 50 0.000" 0.14
LRFD-Ul {auto}2  [Cl1 IX5505150-54 4913 grade 50 0.000" 014
LRFD-UIL {autolfl  [C12 10X5505150-54 AD13 grade 50 0.000" 0.25
LRFD-UIt {auto)f/1  [C13 10%5505150-54 A913 grade 50 0.000" 0.22
LRFD-Ut {auwto)l  [C14 10¥5505150-54 4913 grade 50 0.000" 0.24
LRFD-Ult {auto}f1  [C15 10%5505150-54 AD13 grade 50 0.000" .26
LRFD-UIE {auto)f2 [ Cl6 AX5505150-54 - 4913 grade 50 12' 0.000" 0.21
LRFD-Ut (autay2  [C17 3IX5505150-54 A913 grade 50 0.000" 0.51
LRFD-Ult {auto)f2  [C18 3XE505150-54 AD13 grade 50 12' 0.0 0,19
LRFD-Ul {auto)’d  [C19 205505150-54 - 4513 grade 50 0.000" 048
LRFD-UIL {aute)/s [ C20 2X5505150-549 - 4913 grade 50 0.000" 028
LRFD-UHt {auto)/4 (21 3X5505150-54 A913 grade 50 0.000" 0.06
LRFD-Ul {auto)f2  [C22 3H5505150-54 4813 grade 50 12' 0.000" 0.57
LRFD-Ult {auto)f2  [C23 3H5505150-54 4913 grade 50 12' 0.000" 0.20
LRFD-UIL {autolf2 [ C24 3X5E05150-54 A913 grade 50 0.000" .49
LRFD-Ul {autn)'s  [C25 4350515043 - 3x3505150-43 | AS13 grade 50 0.000" 0.54
LRFD-UM {auto)/7 [ C26 3IX5505150-54 #4913 grade 50 12' 0.000" 0.03
LRFD-UI {auto)/s [ C27 A¥5505150-54 - 4913 grade 50 0.000" 0.21




2.3.4 GARAGE HEADER GH1 DESIGN

General scheme
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Cross-sections properties HDR

Type

Shape type

[tem material

Fahbrication

Colour

& [inch]

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

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

cy.ues [inch], crucs [Inch]
a [deq]

Iy [inch *], L [inch?]

Iy [inch], i [inch]

Weiy [inch?], We.: [inch?]
Weiy [inch?], Wi [inch3]
Mety 4 [mrl:h]r Meiy.-
[kipinch]

Moz~ [kipinch], Mpi=-
[kipinch]

dy [inch], d: [inch]

1i [inch#], T [inch®]

By [inch], B: [inch]
Picture

Ex5505150-54
Thin-walled
ASY2 grade 50
cald farmead
|
2,456
1.314
5.94e+01

1.322
0.00
14,396
2421
3.928
5.311
2.66e+02

1.58e+02
0.000

0.00%
0.634

)

0,859
6.08e+01

-0.372

6.806
1.665
2475
3160
2.66e+02

1.58e+02
0,043

61.705
000

Shape type

Item material

Fabrication

Colour

A [inch?]

Ay [inch?], A Tinch®]

A [inch?{inch], As
[inch?finch]

crycs [inch], czucs [inch]
o [deq]

Iy [inch ], Iz [inch*]

iy [inch], iz [inch]

Wy [inchi¥], Wi, [inch™]
Wiy [inch], Wiz [inch?]
Meys [Kipineh], Mpy.
[kipinch]

My« [Kipinch], Mpiz-
[kipinch]

dy [inchl, d: [inch]

It [inchi#], Tw [inch®]

By [inch], B: [inch]
Picture

Cross-sections properties 2X550S150-54

Thin-walled
4913 grade 50
cold forrmed
|
0,952
0318
2 16e+01

0.65%
0.00
4,251
2.080
1.546
1850
9.25e+01

3.68e2+01
=1.457

0.090
0.000

0.607
3.51a+0]

4.800

0.831
0.920
0.447
0737
9.25e+01

3.682+01
0.000

2759
4.222




88

Cross-sections properties 550S150-54

[ssosis0-54 |
Shape type Thin-walled
Itemy material AQ13 grade 50
Fabrication cold formed
Colour ]
A {inch?] 0.491
Ay [inch®], As [inch?] 0.164 0.303
AL [inchfinch], Ap 1.83e+01| 1.B3e+01
[inch?/inch]
Crucs [inch], czucs [inch] -0.091 4,800
a [deq] 0.00
Iy [inch?], I [inch®] 2.125 139
iy [inch], iz [inch) 2.080 0.533
Weiy [inch ], W [inch?] 0.773 0,126
Wiy [Inch], Wiz [Inch?] 0.925 0.181
Moty [Kipinch], May- 4.62e+01| 462e+01
[kipinch]
M+ [Kipinch], Mpe- 9.07e+00 | 9.07e+00
[kipirech]
dy [inch], dz [inch] 0,999 0.000
It {inch#], T [inch®] 0.000 0.880
By [inch], B [inch] 0.000 5,901
¥
T 1
L
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APPLIED LOADS

LOAD ON GARAGE HEADER GH1

Roof slope 5 : 12, a =226

Load Distr. Load, psf |Loading width, (ft)] Siha=22.6 Liner Load, pif Note:
Floor Dead Load
Wall Dead Load 45 333 150,00
Roof Dead Load 20,00 1217 243.33
Floor Live Load
Roof Live Load 20,00 1217 243,33
Roof Wind {up) -53.60 1217 0.3848 -260.46
Roof Wind (down) 17.30 12,17 0.3848 80.99
Wind loads are applied perpendicular to the roof beam. Liner load with “-” - uplift.

MAXIMUM FORCES

Name dx Case N vy Vz My M, M

[ft] [Ibf] [Ibf] [Ibf] [Ibffit] [Ibfit] [Ibfft]

Wi 3" 0.000" LRFD-UIE -595.0 0.0 0.0 0.0 0.0 0.0
{auto)/L

W1 0.000" LRFD-UIE -4641.0 0.0 0.0 0.0 0.0 0.0
{auto)/2

W3 3" 0.000" LRFD-UIE =144.1 0.0 0.0 0.0 0.0 0.0
{auto)/L

W3 0.000" LRFD-UIE -1191.7 0.0 0.0 0.0 0.0 0.0
{auto)/2

W4 3 4.705" LRFD-UIE 291.6 -1.6 0.0 0.0 0.0 0.0
{auto)/2

W 3 4.706" LRFD=LIE 185.1 -1.9 0.0 0.0 0.0 0.0
{autol/3

Wi 0.000" LRFD-UIE 178.1 1.9 0.0 0.0 0.0 0.0
{auto)/3

g 0.000" LRFD-LIE 36.7 1.2 0.0 0.0 0.0 0.0
{auto)1

W 1" B.353" LRFD-LIE 181.6 0.0 0.0 0.0 0.0 1.6
{auto)/3

Wa 3 4.706" LRFD-LIE 1008.8 -1.6 0.0 0.0 0.0 0.0
{auto}/2

W5 3 4.706" LRFD-Ult 632.6 -1.9 0.0 0.0 0.0 0.0
{auto)/3

W5 0.000" LRFD-UIE 625.6 1.9 0.0 0.0 0.0 0.0
{auto}/3

W5 0.000" LRFD-UIE 129.4 1.2 0.0 0.0 0.0 0.0
{auto)f 1

W5 1' 8.353" LRFD-UIE 629.1 0.0 0.0 0.0 0.0 1.6
{auto}/3




MName dx Case M Wy V: My My Mz

[ft] [Ibf] [Ibf] [1bf] [Ibfit] [Ibfft] [Ibfit]

TC1 0.000" LRFC-UIt -116.3 0.0 136.2 0.0 0.0 0.0
{auta)l

TCL 9' 5.000" LRFD-LIt =1515.6 0.0] =-1090.1 0.0 0.0 0.0
(auto)/2

TC1 3 110007+ | LRFD-UIL -2626.0 0.0 101.7 0.0 1087.4 0.0
{auta)/2

T 0.000" LRFD-LIt -001.4 0.0 1092.6 0.0 0.0 0.0
(auto)/2

BC1 &' 3.500"- LRFD-Ult 2491.3| -32.6 0.0 0.0 0.0 53.2
{auto)2

BC1 3 1.500"+ LRFD-LIIt 2156.6 33.9 0.0 0.0 0.0 51.0
(auto)/2

BC1 0.000" LRFD-UIt -914.2 5.6 0.0 0.0 0.0 0.0
[auta)2

BC1 4' 8.500"- LRFD-LIIt 2156.6 276 0.0 0.0 0.0 99.7
[Buto)/2

W26 3 00000 LRFD-UIt -519.2 0.0 0.0 0.0 0.0 0.0
[auto)f1

W26 0.000" LRFD-Ut -4054.8 0.0 0.0 0.0 0.0 0.0
{auto)i2

wWazr 3' 0000 LRFD-UIt -295.6 0.0 0.0 0.0 0.0 0.0
[auto)l

Wr 0.000" LRFD-Ult =2367.5 0.0 0.0 0.0 0.0 0.0
{auto)f2

wW2a 30000t LRFD-UIt ~340.8 0.0 0.0 0.0 0.0 0.0
(auto}il

w2a 0.000" LRFC-UIE -3496.0 0.0 0.0 0.0 0.0 0.0
{auto)i2

W29 3 0.000" LRFD-LIt -227.1 0.0 0.0 0.0 0.0 0.0
[auta)f1

W29 0.000" LRFD-UIt -1837.1 0.0 0.0 0.0 0.0 0.0
(auto)i2

W30 3 nooon” LRFD-LIIt -366.1 0.0 0.0 0.0 0.0 0.0
[Buta)1

W30 0.000" LRFD-Ult -2918.3 0.0 0.0 0.0 0.0 0.0
{auta)i2

Wil 3 4,706" LRFD-LIt 2692.2 =1.6 0.0 0.0 0.0 0.0
[auto)/2

W3l 3 4.706" LRFD-UIt 1681.8 -1.9 0.0 0.0 0.0 0.0
(auto)f3

Wil 0.000" LRFD-U 1674.8 1.9 0.0 0.0 0.0 0.0
{auto)/3

W3l 0.000" LEFD-LIIE 345.5 1.2 o0 0.0 0.0 0.0
{auto)1

W3l 1" B.353" LRFD-UIt 1678.3 0.0 0.0 0.0 0.0 1.6
{auto)/3
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Name dx Case N '!'y ‘u‘. M: My H:
[ft] [IbfF] [Ibf] [Ibf] [Ibfft] [Ibfft]  [Ibfft]

W3z 3" 4.475" LRFD-LIE 3975.2 -1.5 0.0 0.0 0.0 0.0
{auto)f 2

W3z 3 4.475" LRFD-LIE 2482.0 -1.8 0.0 0.0 0.0 0.0
(auto)3

W3z 0,000 LRFD-LIE 2475.0 1.8 0.0 0.0 0.0 0.0
{auto)/3

Wiz 0.000° LRFD-LIIE 510.8 1.2 0.0 0.0 0.0 0.0
{auto)fl

W3z 1" B.238" LRFD-LIE 2478.5 0.0 0.0 0.0 0.0 1.5
{auto))3

W33 3 4.706" LRFD-LIIE 2093.4 -1.6 0.0 0.0 0.0 0.0
{auto)f2

W33 3" 4.706" LRFD-LIE 1308.1 -1.9 0.0 0.0 0.0 0.0
{auto)3

W33 0.000° LRFD-LIIE 1201.1 1.9 0.0 0.0 0.0 0.0
(auto)/3

W33 0.000" LRFD-LIE 268.1 1.2 0.0 0.0 0.0 0.0
{auta)/1

W33 1" B.353" LRFD-LIE 1304.5 0.0 0.0 0.0 0.0 1.6
{auto)/3

W34 3 4.475" LRFD-LE 3318.9 -1.5 0.0 0.0 0.0 0.0
{auto)/2

W34 3 4.475" LRFD-LIE 20725 -1.8 0.0 0.0 0.0 0.0
{auto)/3

W34 0,000 LRFD-LIIE 20655 1.8 0.0 0.0 0,0 0.0
(auto)/3

W34 0.000™ LRFD-LIE 425.9 1.2 0.0 0.0 0.0 0.0
{auto)fl

W34 1' 8.238" LRFD-LIE 20690 0.0 0.0 0.0 0.0 1.5
{auto}/3

Name Combination key
LRFD-UIt [auto)fl 0.90*0L1 + 0.90*0DL2 + 0.90DL3 + 0.90*DL4 + Wiup)
LRFD-UIE (auto)f2 | 1.20°DL1 + LG0*Lr + 1.20%DLZ + 1.20%DL3 + 1.20%DL4

+ 0.50"W{down}

LRFD-UIt_(auta)/3

1.40*0L1 + 1.40°0DL2 + LA40*DL3 + 1.40*DL4




DISPLACEMENT
Load case DL + Lr, inch:

=

—t TN

The maximum deflection for a web header is 0.034”.
According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/240.
L=9’+5"=113", 113”/240=0.470". 0.034"< 0.470”. Deflection is OK!

STEEL MEMBER W28 CHECK
AISI $100-16 LRFD Check

Member W28 A913 grade 50 LRFD-UIt (auto) 0.35

Yield stress Fy 50.00 ks

Tensile stress Fu [ 65.00 ksi
fabrication cold formed

The critical check is on position 0.00 ft
Axis definition :

- local x- axis in this code check is referring to the local v axis in Scla Enginecs
= lacal y- axis in this code check is referring to the local z axis in Scia Engineer

Pu -3495.98 | Ibf
Wux | -0.00 Ibf
Vuy | -0.00 Iof
Mut | -0.00 Ibfft
Mux | -0.00 Ibfft
Muy |[-7.B6 Iafft

Mote: Mux and/or Muy indude additional moments as defined in art, H1.2
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Mominal Flexural Strength
According to artide F3.1 and formula  (F3.1-1).

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

Sigma,ex | 955.9 ksi
KL 1,00

LE 3 0.000° | ft
Sigma, t 726 ksi
Ch 1.00

Sy 0.355 inch-
| Fera 852.3 ksi

Mote: Lateral-Torsional  buckling s not governing since Fe is greater than or equal to 2,78 Fy.

2iAxial Compression Strength::...
Mominal Axial Strength
According to article E2 and formula (E2-1)

[ksi] [inch] [imch] [imch]

1 0.473 500 |- = = = = = = = =
50,0 . - -

2 1.446 274 1.83 | 54.833 | 20049 |0.117 000 (- 0.200 - -
-50.0 1.446 0.723 -

3 5446 274 100 | 4.000 10.3 1.629 0.531 |2.891 - - -
274 - - -

4 1.446 274 1.83 |54.833 20049 |0.117 1000 (- 0.300 - -
-50.0 1.446 0.723 -

5 0.473 500 |- - - - - - - -
-EU.U = = =

Sye 0.125 | inch?

My 520.1 Ibft

Resistance factor 0.90

Unity check 0.02

Ia ds
Is
[inch*]  [inch]
.00 - -
2 1.446 50,0 1.00 |4.000 |[146.3 |0.58% 1.000 | 1446 - -
50.0 - =
3 5446 0.0 1.00  [4.000 |10.3 2.202 0409 |2.226 - -
50.0 - -
4 1.446 50,0 1.00 |4.000 [146.3 |0.58% 1.000 | 1446 -
0.0 - -
5 0.473 50.0 1.00 | 0430 |146.% |0.583 1.000 |0.473 - -
50.0 - -




Tabla of values

Fri 50.0 ksi
Ag 0,327 inch?
Pric 163728 It
Resistance factor | DUBS

Unity check 0.25

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 3 3 ft
Effective Length factor K 1.00 1.00
Effective Length 3 3 ft
Slendernass 17.31 | 67.58
Flexural Buckling stress Fore | 955.9  [62.7 ks

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

Sigma,ex 955.9 ksi
Sigma, ey 627 ksl
Kt 1.00

Lt 3 i
Sigma,t 72.6 ksi
Slgma, TF 527 ksi
Tarsional (-Flexural) buckling stress Fere | 62.7 ksi |

lambda rhoe b Ia ds

be Is
[inch4] [imch]

[
358 o0 (0430 [146.9 [0.494 1000 [0.473

0.473

35.8 - - -

2 1.446 35.8 1.00 14000 |146.3 |0.495 1000|1446 - - - -
35.8 - - -

3 5.446 358 1.00 |4000 |103 1.864 0.473 2577 = . -
35.8 - - -

4 1.446 35.8 1.00 4000 |146.3 |0.495 1L.000 | 1.446 - - - -
35.8 = = =

5 0.473 35.8 100 10430 |146.9 |0.494 1000 (0473 - - -
35.8 - - -

Table of values

Fe 62.7 kesi

lambda, ¢ 0.89

Fri 35.8 ksi

L= 0.346 inch 2

Pn 12404.9 Ibf

Resistance factor (.85

Unity check 0.33 -

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

[-] [-]

0.473 . 1.00 |0430 (1469 |0.220 1000 |0.473

7.1 - -

2 1.446 71 1.00 |4.000 [146.3 |0.221 1000 |1.446 - -
7.1 - -

3 5.446 7.1 1.00 |4.000 |10.3 0531 0,885 |4.819 -
7.1 - -

4 1446 71 100 |4.000 [146.3 |0.221 1000 | 1.446 - -
7.1 - -

5 0.473 7.1 1.00 |0.430 (1469 |0.220 1,000 |0.473 - -
7.1 - -

Table of values

Centerline shift ex 0.027 inch

Centerline shift ey 0.000 inch

Additional_moment Mx 0.0 Ibfift

Additional moment My -7.9 Ibfft

My 520.1 Ibfit

FEy 307870 | Ibf

Alfa v 0.89

Crmy 0.85

Fn 12404.9 Ibf

Pricy 16372.8 | |6f

Resistance factor compression 0.85

Resistance factor bending v 0.20

Unity check = 0.33+0.00+0.02 = 0.35 - (H1.2-1)
Unity check = 0.25+0.00+0.02 = 0.27 -

The member satisfies the dhedk !
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Unity check

Check of steel

Limear calculation, Extreme : Member

Selection : All
Combinations : LRFD-LIE {auba)
Case Member (= mat dx un.check
[ft] [-]

LRFD-Ult {auto)fl | W1 2N5505150-54 - AS913 grade 50 0.000" 0.17
LRFD-UIL {auwtolfl  [W3 5505150-54 - AS1E grade 50 0.000" 0.11
| LRFD-UIt (auto)l | W4 5505150-54 - AS13 grade 50 1'§.353" 0.01
LRFD-Ult (awta)fl  [W5S 5505150-54 - A913 grade 50 3 4.706" .05
LRFD-Ult {auwto)fl | TCA HDR - 5x5505150-54 | AS13 grade 50 3 11.000" 0.10
LRFD-UIL {auwto}f1 BC1 2WE505150-54 - A9L3 arade 50 4' §.500" 0.09
LRFD-UIt (auto)fl | W26 2X5505150-54 - A913 grade 50 0.000" 0.15
LRFD-Ult {auto)fl  [W27 5505150-54 - A913 grade 50 0.000" 0.22
LRFD-Ult {auto)fl [ W28 5505150-54 - AG13 grade 50 0.000" 0.35
LRFD-UIE { At} 1 W S505150-54 - AG13 gral:le 50 0.000" 017
LRFD-UIt {auto)fl (W30 5505150-54 - A913 grade 50 0.000" 0.28
LRFD-Ul {auto)fl  [W31 5505150-54 - A913 grade 50 3' 4.706" 0.12
LRFD-UIL {auwto)fl | W32 5505150-54 - A1 grade 50 3'4.475" 0.18
LRFD-UIE (auto}fl | W33 5505150-54 - ADLS grade 50 3" 4.706" 0.09
LRFD-Ul {auto)f1  [W34 5505150-54 - A913 grade 50 3' 4.475" 0.15




2.3.5 GARAGE HEADER GH1 DESIGN
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Cross-sections properties HDR

Type

Shape type

[tem material

Fahbrication

Colour

& [inch]

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

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

cy.ues [inch], crucs [Inch]
a [deq]

Iy [inch *], L [inch?]

Iy [inch], i [inch]

Weiy [inch?], We.: [inch?]
Weiy [inch?], Wi [inch3]
Mety 4 [mrl:h]r Meiy.-
[kipinch]

Moz~ [kipinch], Mpi=-
[kipinch]

dy [inch], d: [inch]

1i [inch#], T [inch®]

By [inch], B: [inch]
Picture

Ex5505150-54
Thin-walled
ASY2 grade 50
cald farmead
|
2,456
1.314
5.94e+01

1.322
0.00
14,396
2421
3.928
5.311
2.66e+02

1.58e+02
0.000

0.00%
0.634

)

0,859
6.08e+01

-0.372

6.806
1.665
2475
3160
2.66e+02

1.58e+02
0,043

61.705
000

Shape type

Item material

Fabrication

Colour

A [inch?]

Ay [inch?], A Tinch®]

A [inch?{inch], As
[inch?finch]

crycs [inch], czucs [inch]
o [deq]

Iy [inch ], Iz [inch*]

iy [inch], iz [inch]

Wy [inchi¥], Wi, [inch™]
Wiy [inch], Wiz [inch?]
Meys [Kipineh], Mpy.
[kipinch]

My« [Kipinch], Mpiz-
[kipinch]

dy [inchl, d: [inch]

It [inchi#], Tw [inch®]

By [inch], B: [inch]
Picture

Cross-sections properties 2X550S150-54

Thin-walled
4913 grade 50
cold forrmed
|
0,952
0318
2 16e+01

0.65%
0.00
4,251
2.080
1.546
1850
9.25e+01

3.68e2+01
=1.457

0.090
0.000

0.607
3.51a+0]

4.800

0.831
0.920
0.447
0737
9.25e+01

3.682+01
0.000

2759
4.222
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Cross-sections properties 550S150-54

[ssosis0-54 |
Shape type Thin-walled
Itemy material AQ13 grade 50
Fabrication cold formed
Colour ]
A {inch?] 0.491
Ay [inch®], As [inch?] 0.164 0.303
AL [inchfinch], Ap 1.83e+01| 1.B3e+01
[inch?/inch]
Crucs [inch], czucs [inch] -0.091 4,800
a [deq] 0.00
Iy [inch?], I [inch®] 2.125 139
iy [inch], iz [inch) 2.080 0.533
Weiy [inch ], W [inch?] 0.773 0,126
Wiy [Inch], Wiz [Inch?] 0.925 0.181
Moty [Kipinch], May- 4.62e+01| 462e+01
[kipinch]
M+ [Kipinch], Mpe- 9.07e+00 | 9.07e+00
[kipirech]
dy [inch], dz [inch] 0,999 0.000
It {inch#], T [inch®] 0.000 0.880
By [inch], B [inch] 0.000 5,901
¥
T 1
L




APPLIED LOADS

LOAD ON GARAGE HEADER GH2
Roofslope 5: 12, a = 22.6
Load Distr. Load, psf |Loading width, (ft) Sina=22.6 Liner Load, plf MNote:
Floor Dead Load
VWall Dead Load 45 3.33 150.00
Foof Dead Load 20,00 .00 120.00
Floor Live Load
Roof Live Load 20,00 6.00 120.00
Roof Wind {up) -53.50 .00 0.3848 -123.54
Roof Wind (down) 17.30 6.00 0.3648 39.94
Wind loads are applied perpendicular to the roof beam. Liner load with “-” - uplift.

MAXIMUM FORCES

MName dx Case N \If,. vg H;u "y- Hg

[fl [Ibf] [1bf] [Ibf]  [Ibfft] [Ibfft]  [Ibff]

w2 3 D.000" LRFD-LIt -1224.3 0.0 0.0 0.0 0.0 0.0
{auto)l

W2 KRV LRFD-LIE -5117.6 0.0 0.0 0.0 0.4 0.0
{autol/2

W6 3 0.000" LRFD-LIt =1224.3 0.0 0.0 0.0 0.0 0.0
{auto)l

WE 0.000" LRFD-LiIt -5117.6 0.0 0.0 0.0 0.0 0.0
{autoh/2

TC2 72,5000 [LRFD-LIE -7639.2 0.0 78,3 0.0 560.5 0.0
{autol/2

TC2 0.000" LRFD-LiIt -398.2 0.0 233.2 0.0 0.0 0.0
{auto)/1

TC2 18" 5.000°  |LRFD-UIk -1659.5 0.0] -982.2 0.0 0.0 0.0
{auto)/2

TC2 1" 1L.500"  [LRFD-UI -4342.9 0.0 5.2 0.0 9457 0.0
(auto)/2

TC2 0, 0" LRFD-LIE -1659.5 0.0 982.2 0.0 0.0 0.0
{auto)/2

BC2 18" 5,000° |LRFD-UI 00| -22.0 0.0 0.0 0.0 0.0
{auto)/2

BC2 0.000" LRFD-LIt 0.0 22,0 0.0 0.0 0.0 0.0
{autol'2

BCZ? g 2.500"- | LRFD-UI 7295.8 5.3 0.0 0.0 0.0 61.3
{auto)f2

W7 3 0.000" LRFD-UIE -237.5 0.0 0.0 0.0 0.0 0.0
{autoy/l

w7 0.000" LRFO-LIE -1033.5 0.0 0.0 0.0 0.0 0.0
{auto)2

WE 30,0007 LRFO-LIE -386.2 0.0 0.0 0.0 0.0 0.0
{auto}1

WE 0.000" LRFD-UIt =1653.6 0.0 0.0 0.0 0.0 0.0
{auto)/2
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Mame dx Case ] Wy L Mx My Mz

[ft] [1bf] [Ibf]  [Ibf]  [Ibfft] [Ibffe]  [Ibffc]

wo 3 0.000" LRFD-UIt -649.5 0.0 0.0 0.0 0.0 0.0
[E

Wwa 0,000 LRFD-LIt -2751.6 0.0 0.0 0.0 0.0 0.0
{auto)/2

wWin 3 0000 LRFD-LIt -950.4 0.0 0.0 0.0 0.0 0.0
{auto)f1

Wi 0.000" LRFD-UIt -4007.8 0.0 0.0 0.0 0.0 0.0
{auto)/2

Wit 3 0.000" LRFD-LIIt -980.7 0.0 0.0 0.0 0.0 0.0
{auto)1

Wil 0.000" LRFD-UIt -4127.1 0.0 0.0 0.0 0.0 0.0
{auto)2

Wiz 3 0.000" LRFD-LIt -950.4 0.0 0.0 0.0 0.0 0.0
{auto)/1

Wiz 0.000" LRFD-UIt -4007.8 0.0 0.0 0.0 0.0 0.0
(auto)/2

W13 3 0.000" LRFD-LIt =-649.5 0.0 0.0 0.0 0.0 0.0
{auto)f1

W13 0.000" LRFD-UIt -2751.6 0.0 0.0 0.0 0.0 0.0
{auto}2

Wwig 3 0.000" LEFD-LIE =386.2 0.0 0.0 0.0 0.0 0.0
{auto)/1

Wi4 0.000" LRFD-LIt -1653.6 0.0 0.0 0.0 0.0 0.0
{auto)/2

W15 3 28107 LRFD-Ult 4444.8 -1.2 0.0 0.0 0.0 0.0
{auto)/2

Wi1s 3 28107 LRFD-LIt 32126 =1.4 0.0 0.0 0.0 0.0
{auto)3

W15 0.000" LRFD-UIt 3205.6 1.4 0.0 0.0 0.0 0.0
{auto)/3

W15 0.000" LRFD-LIt 1063.6 (1 K] 0.0 0.0 0.0 0.0
{auto)/1

W15 1" 8.89a" LRFD-Ult 3209.4 -0.1 0.0 0.0 0.0 1.1
{auto}/3

W1E 3 0.000" LRFD-LIIt -980.7 0.0 0.0 0.0 0.0 0.0
{auto)1

W16 0.0:00" LRFD-UIt -4127.1 0.0 0.0 0.0 0.0 0.0
{auto)/2

W17 37267 LRFD-LIIE 4840.6 -2.0 0.0 0.0 0.0 0.0
{auto)/2

w17 3 .28 LRFD-Ult 39978 -2.3 0.0 0.0 0.0 0.0
(auto)/3

wir 0.000" LRFD-LIIt 34908 2.3 0.0 0.0 0.0 0.0
{auto)/3

W17 0.000" LRFD-UIt 1157.7 L5 0.0 0.0 0.0 0.0
{aute)/1

w17 1" 11.076" LEFD-LIE 3494.6 =0.2 0.o 0.0 0.0 2,1
{auto)/3

S 3 728" LRFD-LIt 3311.6 2.0 0.0 0.0 0.0 0.0
{autn)/2

wig 37287 LRFD-LIE 2393.5 -2.3 0.0 0.0 0.0 0.0
{auto)/3
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Name dx Case M Wy Vs My My M

[ft] [1bf] [Ibf]  [Ibf]  [Ibfft] [Ibfft] [Ibffe]

wis 0. 000" LRFD-LIt 2386.5 2.3 0.0 0.0 0.0 0.0]
{auto)/3

wig 0,000 LRFD-LIIt 791.2 1.5 0.0 0.0 0.0 0.0
{autoll

wig 1" 10.078" LRFD-LIE 23902 .2 0.0 0.0 0.0 2,1
{auto)/3

Wi 3 7.2er LRFD-UIt 2017.7 -2.0 0.0 0.0 0.0 0.0
{autal/2

wWig 3 7267 LRFD-LIt 1458.9 =23 0.0 0.0 0.0 0.0
{auto)/3

wWlg O 000" LRFD-UIt 1451.9 2.3 0.0 0.0 0.0 0.0
{autol/3

wWis 0.000" LRFD-LIt 481.0 1.5 0.0 0.0 0.0 0.0
{auto)/1

wWig 1" 11.076" LRFD-LIt 1455.6 -0.2 0.0 0.0 0.0 21
{auto)/3

W20 F 7287 LRFD-LIE 622.0 -2.0 0.0 0.0 0.0 0.0
{auto}2

W20 3 7267 LRFD-LIt 451.8 =2.3 0.0 0.0 0.0 0.0
{auto)3

W20 0,000 LRFD-LIt 4448 2.3 0.0 0.0 0.0 0.0
{auto)/3

W20 0.000" LRFD-LIt 147.5 1.5 0.0 0.0 0.0 0.0
{auto)f1

W20 1" 11.076" LRFD-UIt 448.5 -0.2 0.0 0.0 0.0 21
{auto)/3

w2l 37267 LRFD-LIt 622.0 2.0 0.0 0.0 0.0 0.0
{auto)/?

w21 3 7267 LRFD-LIIt 451.8 -2.3 0.0 0.0 0.0 0.0
{auto)/3

w21 0.000" LRFD-LIE 444 8 2.3 0.0 0.0 0.0 0.0
{auto)/3

w21 0,000 LRFD-UIt 147.5 1.5 0.0 0.0 0.0 0.0
{autol1

W21 1'11.076" | LRFD-UI 448.5 .2 0.0 0.0 0.0 21
{auto)/3

w22 3 7.267" LRFD-UIt 2017.7 -2.0 0.0 0.0 0.0 0.0
{auto)f2

w22 37267 LRFD-LIt 1458.9 =2.3 0.0 0.0 0.0 0.0
{auto)/3

w22 0.000" LRFD-LIt 1451.9 2.3 0.0 0.0 0.0 0.0
{auto)/3

W22 0.000" LRFD-UIE 481.0 1.5 0.0 0.0 0.0 0.0
{auto)/1

W22 1" 11.078" LRFD-LIt 1455.6 (0.2 0.0 0.0 0.0 21
{auto)/3
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Name dx Case N '.'l; 'f. M: Hy Hl
[ft] [Ibf] [Ibf] [Ibf] [Ibffe] [Ibffe] [Ibffe]

W23 3 7.2aT LRFD-Ult 33116 =20 0.0 0.0 0.0 0.0
{auto)/2

W23 3 7267 LRFD-Ult 2393.5 -2.3 0.0 0.0 0.0 0.0
{auto)/3

W23 0.000" LRFD-UIlt 2386.5 2.3 0.0 0.0 0.0 0.0
{auto)/3

W23 0,000 LRFD-Ult 791.2 1.5 0.0 0.0 0.0 0.0
{auto)1

w23 1'11.078" | LRFD-UIt 2390.2 0.2 0.0 00 0.0 21
{auto)/3

W24 3 7267 LRFD-Ult 4840.6 -2.0 0.0 0.0 0.0 0.0
{autoh/2

w2q 3 7267 LRFD=UIt 344978 -2.3 0.0 00 0.0 0.0
{auto)/3

W24 0. 000" LRFD-Ult 3490.8 2.3 0.0 0.0 0.0 0.0
{auto)/3

W24 0.oon= LEFD-LIE 1157.7 1.5 0.0 0.0 0.0 0.0
{auto}/1

W24 1" 11.078" | LRFD-Ult 3494.6 -0.2 0.0 0.0 0.0 21
{auto)/3

W25 3 2.810" LRFD-UIk 4444.8 -1.2 0.0 0.0 0.0 0.0
{auto)/2

W25 3" 2.810" LRFD-Ule 32126 -1.4 0.0 0.0 0.0 0.0
{auto)/3

W25 000" LRFD-UIk 3205.6 1.4 0.0 0.0 0.0 0.0
{auto)/3

W25 oo™ LRFD-UlE 1063.6 0.5 0.0 0.0 0.0 0.0
{auto}f1

W25 1" B.8o8" LRFD-UIE 3209.4 <01 0.0 0.0 0.0 1.1
{auto)/3

MName Combination key
LRFD-Ult {auko)1 0.90*0DLL + 0.90*0L2 + 0.904DL3 + 0.890%DL4 + Wiup)

LRFO-UM (auto)/2

1.20°DL1 + L60"Lr + 1.20%DL2 + 1.20%DL3 + 1.20%DL4
+ 0.50"W({down)

LRFD-UIt_(auto)/3

1.40%DL1 + 1.40°0DL2 + 1.40*DL3 + 1.40*DL4
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DISPLACEMENT
Load case DL + Lr, inch:

| ] |

} /
\ —0.1p3
[\ )3

RN

The maximum deflection for a web header is 0.103”.

According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/240.
L=18’+5"=221", 221”/240=0.920”". 0.103"< 0.920”. Deflection is OK!

STEEL MEMBER W16 CHECK
AISI 5100-16 LRFD Check

Member W16 A913 grade 50 LRFD-Ult (auto) 042

Yiald stress Fy 50,00 ksi
Tensile stress Fu  [65.00 ksi
fabrication cold formed

The critical check is on position 0.00 ft
Axis definition :

- local %- axis in this code check s refering to the local v axis In Sda Engineer
- local y- axis in this code check is referring to the local 2 axis in Scia Engineer

Pu -4127.14 | Ibf

Vux | 0.00 Ibf
Vuy | 0.00 &
Mut | -0.00 Ibfft
Mux | -0.00 It

Muy |[-13.48 Iafft

Mota: Mux andfor Muy include additional moments as defined in art, H1.2
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«oiiFlexural Strength about Y-axis::...
Mominal Flexural Strength
According to article F3.1 and formula  (F3.1-1),

b1 Ia ds

b2
[inch] [inch]

Is
[inch*]

[ksi] [inch]

1 0473 =50.0 - - - - -
-50.0 - - -

2 1.446 274 1.83 [&54.833 20049 |0.117 1.000 |- 0.300 - -
=50.0 1.446 0.723 -

3 5446 27.4 1.00  [4.000 10.3 1.629 0531 [2.891 - - - -
274 - - N

4 1.446 7.4 1.B3 [54.833 20049 | 00117 1.000 |- 0.300 . -
-50.0 1.496 0,723 -

5 0.473 -50.0 - - - - - - - - - -
=50.0 - = =

Sy 0.125 | inch?

Mnyo 520.1 | Ib#ft

Resistance factor 0.90

Unity check 0.03 -

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

Table of values

Sigma,ex | 9559 ksi
Kt 1.00

Lt 3 0.000" | ft
Sigma,t 726 ksi
Ch 1,00

Sy 0,355 inch*
Fera 862.3 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2,78 Fy.

wtAxial Compression Strength::...
MNominal Axial Strength
According to article B2 and formula (E2-1)

rho ds
[inch]
2 1446 51]:!] 1.00 | 4.000 (1463 |0.585 1000 | 1.446 - - - -
3 5446 23 100 |4.000 (103 2.202 0,409 -2.225 : - - -
4 1.446 gg 1.00 | 4.000 [146.3 | 0585 1.000 1.446 : - : -
3 0.473 %E 1,00 |0.430 [146.% | 0.583 1,000 ;1.4?3 : - -
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Fn S0.0 ksi
A 0.327 inch?
Prica 163728 If
Resistance factor | (.85

Unity check .30 -

Buckling check

fccording 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 bype sway | sway
Unbraced Length L 3 3 fi
Effective Length factor K 1.00 1.00
Effective_Length 3 3 fit
Slenderness 17.31 | 67.58
Flexural Buckling stress Fore 19559 [682.7 ksi

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

Sigma, ex 955.9 ki
Sigma, ey 62.7 lesi
KE 1.0:0

Lt 3 ft
Sigma,t 726 ksl
Sigma, TF 627 s
Torsional {-Flexural) buckling stress Fore | 62.7 ksi

bl Ia ds
b2 Is
[inch] [inch#]  [inch]
35.8 . . 0.473 - - -
35.8 - - -
2 1446 358 100 |4.000 (1463 [0.495 1000 [L446 - - -
35.8 - - -
3 5446 35.8 1.00 |4.000 (103 1.864 0473 |2.577 - - -
35.8 - - -
4 1.446 358 100 |4.000 |146.3 [0.495 1.000 | 1.446 - -
35.8 - - -
5 0.473 35.8 1.00 | 0430 (1469 [ 0.494 1.000 (0473 - - -
35.8 = = -
Table of values
Fi 62,7 ksl
lambda, © .89
Fri 35.8 ksi
Ap 0.346 inch?
Fri 12404.9 | Ibf
Resistance factor | Q.85
Unity check 0.39 -

Combined Compressive Axial Load and Bending
According to article HL1.2 and formulas (H1.2-1)



rho ds

[ [inch]
146.9 | 0.239 1000 |0.473 .

0.473 8.4 1.00 | 0.430

2.4 - - -

2 1.446 8.4 100 | 4.000 |[146.3 0240 1000 | L4446 - - - -
B.4 = = -

3 54446 &4 100|400 | 103 0.903 0838 |4.562 - - - -
2.4 - - -

4 1.446 8.4 100 | 4.000 [146.3 | 0.240 LO000 | 1446 - - - -
8.4 - - .

5 0.473 824 1.00 | 0.430 [146.9% |0.239 1000|0473 - - - -
3.4 - - -

Centerline _shift ex 0.039 inch

Centerline shift ey 0.000 inch

Addibonal moment Mx 0.0 Ibfft

Additional moment My -13.5 Ibfft

My 520.1 Ibift

PEy 30787.0 | Ibf

Alfa v 0.87

Crmy 0.85

Pn 12404.9 | Ibf

Fno 163728 | Ibf

Resistance factor compression (.85

Resistance factor bending v 0.90

Unity check = 0.3940.004+0.03 = 0.42 - (H1.2-1)
Unity check = 0.30+0.00+0.03 = 0.33 -

The member satisfies the chedk !
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Unity check

\

Check of steel
Linear calculation, Extreme : Member
Selection : All
Combinations : LRFD-UIE {auto}

Case Member (=3 mat dx un.check

[ft] [-]

LRFD-LIt (auto)/1 W2 2¥5505150-54 - AD13 grade 50 0.000" 0.19
LRFD-UIE (auto)/l  [We 2¥5505150-54 - A913 grade 50 0.000" 0.19
LRFD-UIL (auto)/l | TC2 HDR - 5x5505150-54 | A913 grade 50 g 2.500" 0.14
LRFD-UIE {auta),1 BC2 2HE505150-54 - A917 grade 50 g 2,500 0.14
LRFD-Ult {auto)y1 W7 5505150-54 - A913 grade 50 0.000" 0.10
LRFD-UIE (auto)fl  [W8 S505150-54 - A913 grade 50 0.000" 0.16
LRFD-UIE {auto)/l | Wa 55805150-54 - A913 grade 50 0.000" 0.27
LRFD-LIt (auta)/1 W10 5505150-54 - A913 grade 50 0.000" 0.41
LRFD-UIt {auto)/1 Wil 5505150-54 - A913 grade 50 0.000" 0.42
LRFD-Ult {auta)y/l  |W12 5505150-54 - A913 grade 50 0.000" 0.41
LRFD-UIE {auto),1 W13 5505150-54 - A913 grade 50 0.000" 0.27
LRFD-Ult {auto)/1 Wi4 5505150-54 - A913 grade 50 0,000" 0.16
LEFD-UIt {auto)/l | W15 Lo05150-54 - A913 grade 50 3 2.810" 0.20
LRFD-UIt (auto)y/l | W16 5505150-54 - 4913 grade 50 0.000" 0.42
LRFD-LIt (auto)/1 wi7s 5505150-54 - A913 grade 50 37267 0.22
| LRFD-LIIt (auto)/1 W18 5505150-54 - A913 grada 50 37267 0,15
LRFD-UIt {guto)yl | W19 5505150-54 - A913 grade 50 37267 0.09
LRFD-UIt (autc}/l  |W20 E505150-54 - A913 grade 50 3 F2ET" 0.03
LRFD-UIt fauta)fl  [wWa2l 5505150-54 - AD13 grade 50 E TS 0.03
LRFD-UIt {auto)y/1 Waz 5505150-54 - A913 grade 50 3 7.2a7 0.09
LRFD-UIt (auto)/l  |W23 5505150-54 - 4913 grade 50 37267 0.15
LRFD-UIt (auto)yl | W24 5505150-54 - A913 grade 50 3 72T 0.22
LRFD-UIt {auto)fl | W25 5505150-54 - A913 grade 50 3 2.810" 0.20
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2.3.6 WALL POST DESIGN TYPICAL

Stud height - 13 ft. Stud spacing - 2 ft.

Cross-sections properties 550S150-54

Shape type

Itemy material
Fabrication

Colaur

& [inch?]

Ay [inch?®], As [inch?]

AL [inchfinch], Ap
[inch?/inch]

Cr.ucs [inch], czucs [inch]
a [deq]

Iy [inch*], I [inch®]

iy [inch], iz [inch]

Weiy [inch?], W [inch?]
Wiy [Inch3], Wi [inch?]
Mt [Kipinch], Moy
[kipinch]

Mpiz+ [Kipinch], Mge-
[Kipinch]

dy [inch], dz [inch]

L {inch *], T« [inch®]

By [Inch], Bz [inch]
Picture

Thin-walled
AQ13 grade 50
cald farmed
|
0.491
1164
1.83e+01

-0.091
0.00
2.125
2,080
0.773
0.925
4.62e+01

8.07e+00

-0.99%
(0.000
0000

F4

1

0.303
1.83e+01

4,800

139
1,533
(126
{181
4.62e+01

9.07e+00
0,000

0.880
5.901




APPLIED LOADS

LOAD ON STUD C1
Roof slope 512, a = 22.6, Stud spacing - 24"

Load Distr. Load, psf |Loading width, (ft)] Sina=22.6 Liner Load, pif | Point Load, |b
Floor Dead Load 15 7.79 116.86 233,75
Roof Dead Load 20.00 10.29 411.67
Floor Live Load 40 .79 623.33
Roof Live Load 20.00 10.29 a411.67
Wall Wird 45 2 a0
Roof Wind (down) 17.30 10.29 0.3848 356.09
Reof Wind {up) -53.50 10.29 0.3848 -1101.21

Wind loads are applied perpendicular to the roof beam. Liner load with “-” - uplift.

MAXIMUM FORCES

Vz M. My Mz
[Ibf]  [Ibfft]  [Ibfft]  [Ibfft]
C1 13 0.000" | LRFD-Ulk 520.6 0.0| -585.0 0.0 0,0 0.0
{auto)/1
C1 0,000 LRFD-LIE 501.0 0.0 585.0 0.0 0.0 0.0
{auto)/l
€1 & 6.001"- | LRFD-Ulk -1144,.2 0.0 0.0 0.0| -1901.2 0.0
(auto)/2
C1 & 6.001"- | LRFD-Ult 510.8 0.0 0.0 0.0 1901.2 0.0
{auto)/1
C1 0.000° LREFD-=LJIE -2005.7 0.0 0.0 0.0 0.0 0.0
{auto)f3
Name Combination key
LRFD-UIE (awto)f1 0.90"DL1 + 0.90"0L2 + 0.90*DL3 + 0.90*DL4 + Wiup)
LRFD-UIE (auto)/2 | 1.20°DL1 + 1.20°DL2 + L.20¢DL3 + 1.20°DL4 + Widown)
LRFD-UIE {auita)y3 L20=DL1 + L.60*L + 0.50%Lr + 1.20%DL2 + 1.204%DL3 +
1.20*%DL4
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DISPLACEMENT
Load case W, inch:

The maximum deflection for a web header is 0.567”.
According to TABLE 1604.3 the code IBC 2018, maximum member deflection should not exceed - L/240.
L=13’=221", 156”/240=0.650". 0.567"< 0.650”.

Deflection is OK!



STEEL MEMBER C1 CHECK
AISI §100-16 LRFD Check

Member C1  A913 grade 50 LRFD-Ult (auto) 0.97

Yield stress Py 50.00 ki
Tensile stress Fu | 65.00 ksi
fabrication codd formed

The critical check is on position 650 ft

Axis definition

- local x- axis in this code check is referring to the local y axis in Sciz Engineer

- local y- axis in this code check is referring to the local z axis in Scia Engineer
nterna OrCes

Fu -1662.24 | Ibf

Vux | 0.00 Ibf
Yoy | 0.01 Ibf
Mut | 0.00 Ikt

Mux |-1901,25 | Ibfft

Muy |0.00 IbfE

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

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

1 0.473 50.0 0.83 [0.49% 1693 [0.543 1000|0473 - - - -
413 - - -

2 1.446 500 1.00  [4.000 146.3 [0.585 1000 | 1.446 - - - -
50.0 - - -

3 5446 50.0 100 (24000 |61.9 0.899 0.840 |- 1.144 - - -
=500.0 4.575 2,288

4 1.446 -50.0 - - - - - - - - - -
-50.0 - - -

5 0473 -41.3 |- . : . - . - - . -
-50.0 - - -

Sxe 0.773 inch?

Mnxo 3220.2 Ibfft

Resistance factor | 0.90

Linity check .66 -
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Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2.1-1%,(F2.1.1-1}.

bi
b2
[inch]
39.7 -
328 - -
2 1.446 397 1.00 |4.000 1463 [0.521 1.000 |1.446
39.7 - -
3 5446 39.7 1.00 | 24000 |61.5 0.802 0905 |- 1.232
-39.7 4,529 2,465
4 1.446 -39.7 - - .
-39.7 - -
5 0473 -328 |- - - - - - -
-39.7 .
 Lith 4 40m" | f
Sigma, ey 30.0 ksi
Kt 1.00
Lt 4 4.001" | it
Sigma,t 34.2 ksi
Ch 1.01
Sf 0.773 inch?
Fore 488 kei
Fc 9.7 ksi
S0x 0.773 inch?
MM 2559.9 Ihfft
Resistance factor | 0.90
Unity check 0.83 -
ws:Axial Compression Strength::...
Mominal Axial Strength
According to artice E2 and formula (E2-1)

[ L

1 0.473 50.0 100 (0430 | 14649 |0.583 1000 [0.473
S0.0 -

2 1.446 5.0 1.00 4000 |146.3 |0.585 1000 [1.446
50.0 -

3 5446 50.0 100 | 4.000 |10.3 2.202 0408 |2.226
50.0 -

4 1.446 50.0 100 | 4.000 |146.3 |[0.585 1.000 [1.446
50.0 -

5 0,473 S50.0 1.00 0430 |146.9 |[0.583 1.000 0473
50.0 -

Table of values

Fri 50.0 ksi

Ag 0.327 imch<

Prig 163728 Ibf

Resistanea factor | 0.85

Unity check 0.12 -
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Buckling check

According to artide E2 and formula (E2-1)
Flexural Buckling Strength
According to artice E2.1 and formula (E2.1-1)

Buckling parameters 4 4 ¥y

Sway type sway | sway

| Unbraced Length L 13 438 i
Effective Length factor K 1.00 1.00
Effective Length 13 4 308 [ft
Slenderness 74.99 |97.62
Flexural Buckling stress Fore | 50.9 30,0 ksi

Torsional (-Flexural) Buckling Strength
According to artide E2.2, F2.3, 2.4

Sigma,ex 50.9 ki
Sigma, ey 30.0 ksi
Kt 1.00

Lt 438 | #
Sigma,t 34.2 ksi
Sigma, TF 28.1 ksi
Tarsional (-Flexural) buckling stress Fore | 28.1 ksi

Is

ds

Combined Compressive Axial Load and Bending
According to arbide H1.2 and formulas {H1.2-1)

[ [ [ [inch] [inch?] [inch]

1 0.473 238 1.00 |0430 |146.9 |0.402 1.000 (0,473 - - -
238 = = =

2 1,446 23.8 LO0 | 4.000 | 1463 |0.403 1000 [1.446 -
23.8 - - -

3 5446 238 100 | 4000 |10.3 1.518 0.563 | 3.068 - - -
238 - -

4 1.446 23.8 1.00 [ 4000 |146.3 |0.403 1.000 [1.446 - - -
238 - - -

5 0.473 238 100 |D430 | 1469 |0.402 1000 (0473 - - -
23.8 - .

Table of values

Fe 28.1 ks

lambda, ¢ 1.33

Fn 23.8 ksi

A 0.373 inch?

Pru BRGD.2 Ibf

Resistance factor | 0.85

Unity check 0.22 -



Ia ds
Is

linch#] [inch]

0.473 K . 0230 | 1469 |0.152

3.4 - - -

2 1.446 34 100 |4.000 |146.3 |0.152 L0000 [1.446 - - - -
3.4 . - -

3 5.446 3.4 1.00 14000 (103 0.573 1.000 [ 5.446 - - - -
3.4 - - -

4 1.446 34 100 |4.000 (1463 |0.152 1000 | 1.446 = . -
3.4 - - -

5 0.473 3.4 1.00 (0430 (1469 |0.152 1000 [0.473 - - - -
3.4 - - .

Table of values

M 2559.9 Ibift

PEx 25002.7 | Ibf

Alfa x 0.93

| Crmix (.85

Pn B8360.2 Ibof

Pno 16372.8 [ Ibf

Reststance factor compression (.85

Resistance factor bending x 0.90

Unity check = 0.22+0.75+0.00 = 0.97 - (H1.2-1)
Unity check = 0,1240.83+0.00 = 0.94 -

The member satisfies the check |
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2.4 LATERAL ANALYSIS
2.4.1 BUILDING SEISMIC WEIGHT

Second floor

Type of constr, h orw, ft L, ft Area, ft2 [Weight, psf [Weight, kip
Roof 3101.0 20 62.02
Exterior LGS wall L] 181.042 905 2 45 4073
Second floor total seismic weight 102.75

First floor

Type of constr. horw, ft L, ft Area, ft2 |Weight, psf [Weight, kip
Roof 1398 20 27.96
Floor 1445 15 21.68
Exterior LGS wall a 181.042 905.208 45 40.73
6.5 187.146 1216.448 45 54.74
First floor total seismic weight 145.11

Total seismic weight: 247.86

2.4.2 BASE SHEAR SEISMIC FORCES (ASCE 7-16)

SEISMIC FORCES (ASCE 7-16)

Tedds calculation version 3.1.00

Site parameters

Site class 0, Soil properties nol known

Mapped acceleration parameters (Section 11.4.2)

at short period S5 = 0.057

at 1 sec period 5 = 0.026

Alternate design spectral acceleration parameters (Chap 21)

Design spectral response acceleration at period T (Sect 21.3) Sa=0.75
at short period (Sect 21.4) Snsat = 0,051

at 1 sec period (Sect 21.4) Sptan = 0.038
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Spectral response acceleration parameters

at short period (Sect 21.4) Swuz = 1.5 » Spsan = 0.077
at 1 sec period (Sect 21.4) Swi = 1.5 Soae = 0.057
Seismic design category

Occupancy category (Table 1-1) Il

Seismic design category based on short period response acceleration (Table 11.6-1)

A

Seismic design category based on 1 sec period response acceleration (Table 11.6-2)
A

Seismic design category A

Seismic base shear (Sect 11.7)

Effective seismic weight of the structure W= 247.9 kips

Seismic base shear (Eq. 9.5.3-1) W=0.01= W= 2.48 kips

Vertical distribution of seismic forces (Sect 11.7)

Lateral force induce at level i Fa=0.07x w.

Vertical force distribution table

Height from base to Portion 'Df aﬁ'&ctilva Lateral force induced at
Level Level i (ft), h seismic weight assigned Lewvel i
e to Level i (kips) (kips),
13.00 145.1 1.5
2 23.00 102.8 1.0

2.4.3 WIND BASE SHEAR AND WIND LOAD ON ROOF DIAPHRAGM

Total wind shear:
Wx - 66.37 kip
Wy - 58.55 kip

Transverse direction wind base shear 66.37 kip
Longitudinal direction base shear 58.55 kip
Seismic base shear 2.46 Kkip

According to the results of the calculation, wind actions affect the calculation in the transverse and
longitudinal directions.
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2.4.4 SPRAYED CONCRETE SHEAR WALL & X-BRACING - LATERAL DESIGN

SECOND-FLOOR SPRAYED CONCRETE SHEAR WALL LOCATION PLAN
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FIRST-FLOOR SPRAYED CONCRETE SHEAR WALL & X-BRACING LOCATION PLAN
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SHEAR WALL & X-BRACING - LATERAL DESIGN TABLE

Total Panel Force dus to Force due Shear wall | Shear wall Shearwall | Overloadi Type of shear Number of Wall height Panel Governing X-brace X-brace | X-brace Uplift Force
FLOOR Length wind (Ibs) to siesmic capacity capacity capacity check| ng (Ibs) resisting Straps Shear ) Length Force axial force | capacity | capacity (Ibs) Heldown
{fit) ({Ibs) {Ibs/ft) {Ibs) system panels {ft) {Ibs) {Ibs) check
1 2 3 4 5 3 7 3 9 10 11 12 13 14 15 16 17 18
[Forioer
Transverse direction
5.3 azi000 0 T000 15250 ORI TSprayRock W - 1 0 5.3 B - - B 782622 5/HDUG
14.0 7730.00 0 0 0 |X Bracing 7.5 x B4dmil 1 10 14.0 9565.9 20250 Ok Eﬂ 43 S/HDUE
15.3 7730.00 0 0 0 - ¥ Bracing 7.5 x 54mil 1 10 15.3 150958 20250 (OK) 504240 S/HDUG
5.0 4000.00 0 1000 S000 OK! SprayRaock SW 1 10 F.O - - - 8000.00 S/HDUG
5.5 FSD 0 1000 5500 OK! SprayRock SW 1 10 5.5 101518 S/HDUE
Longitudinal direction I_
SWE 7.8 [5950.00 0 1000 7750 k! - SprayRock SW - 4 10 7.8 - . - - TET7 42 5/HDOUG
SWT 4.5 3492.00 0 1000 4500 OK! SprayRaock SW 2 10 4.5 - - - 776000 S/HDUG
SWT 1 53 285800 0 ] 0 % Bracing 1 10 5.3 6148 4 20250 Ok 5443 81 S/HDUG
SWE 11.5 [5060.00 0 ] 4] - % Bracing - 1 10 11.5 - - - - 4400.00 5/HOUG
SW9 5.8 440000 0 1000 5750 OK! SprayRock SW - 1 10 5.8 - - - 765217 5/HOUG
SW10 35 1780.00 0 1000 3500 OK! SprayRock SW - 1 10 3.5 - - - Iﬁiﬂ 5/HDUG
— ] ] I
1-ST FLOOR
Transverse direction
B 72.0 5040000 T000 22000 OR! |SgrayRock =W 1 3 720 - 179636 [ia % 24"1/2 wy SET-3G. 5"emb.
SW12 20.5 13100.00 0 1000 29500 OK! SprayRock SW - 1 13 29.5 - - - - 5772.88 #4 % 24"1/2 w/ SET-3G, 5"emb.
17.8 20000.00 0] 0 0 - - X Bracing 10 % S4mil 1 13 178 - 24750.0 27000 OK! 14579.44 5/HDU11
7.8 6405.00 0 ] 1] X Bracing 7.5 x 54mil 1 3 7.8 - 125082 20250 (0K 1074387 S/HOUS
10.5 6405, 0 0 0 X Bracing 7.5 x B4dmil 1 3 10.5 10193.6 0250 il 7930.00 S/HDUG
11.0 [5516. 0 0 0 - X Bracing 7.5 x Sdmil 1 3 11.0 - [B540.2 0250 il 6519.50 5/HDUS
7.0 4513, 0 1000 7000 OK! [SprayRock SW - 1 13 7.0 - 8382 21 #4 % 24"1/2 w/ SET-3G, 5
8.9 3195.00 0 1000 820 OK! SprayRock SW - 1 13 F.Q - - - |4656.39 #4 % 24"1/2 w/ SET-30G,
9.0 3195.00 0 1000 Q000 OK! SprayRock SW - 1 13 9.0 - |4615.00 |#a % 24"1/2 w/ SET-3G, 5"emb.
Longitudinal direction
1000 TES00 NOT OK! 3440.00 EorayRock SW + X Bracing 7.5 % 5amil |2 13 E.s 3440.00 722265 30500 DK [6680.00 S/HDUG
1000 GO00 OK! - SprayRock SW - 2 13 6.0 - - - - IHTZI 67 5/HDU11
0 65902.72 X Bracing 7.5 x 54mil 2 13 M7 - 22959.5 40500 Ok B545.88 5/HDUS
0 10064 OK! ¥ Bracing - 1 13 17.0 - 12500.7 20250 Ok! 7593.53 5/HDUG
0 0 - ¥ Bracing 7.5 x B4mil 1 13 10.6 - 14844 2 20250 K 11513.23 S/HDUS
1000 5000 OK! F'Spra‘,rﬁock swW - 2 13 E 0 - - - 11141.00 S/HDUS
1000 4750 OK! SprayRaock SW 2 13 |4 ] 1172737 S/HDOUS
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2.4.4.1 ANCHOR BOLT DESIGN

ANCHOR BOLT ANCHORING CALCULATIONS FOR HOLLDOWN S/HDU6

General
Design methad:ACI 318-19
Units: Imperial units

Anchor Information:

Anchor type: Bonded anchor
Material: F1554 Grade 36
Diameter (inch). 0.625

Effective Embedment depth, he (inch): 5.000
Code report; ICC-ES ESR-4057
Anchor category: -

Anchor ductility: Yes

Amin (Inch): 6.38

Cac (inch): 8.11

Cmin (inch): 1.75

Smin (inch):; 3.00

Recommended Anchor

Anchar Name: SET-3G™ - SET-3G w/ 5/8"@ F1554 Gr. 36
Code Report. ICC-ES ESR-4057

e BSOS E NI

Base Material

Concrete: Normal-weight

Concrete thickness, h {inch): 12.00

State: Uncracked

Compressive strength, f'« (psi): 3500

Reinforcement condition: Supplementary reinforcement present
Supplemental edge reinforcement; Yes

Reinforcement provided at corners: Yes

Ignore concrete breakoutin tensicn: No

lgnore concrete breakout in shear: No

Hole condition: Dry concrete

Inspection: Continuous

Temperature range, Short/Long: 150/110°F

Reduced installation torgue (for AT-3G): Not applicable
Ignore 6do requirement: Not applicable

Build-up grout pad: No

11. R |
Interaction of Tensile and Shear Forces (Sec. 17.8)

Tension Factored Load, Nus (Ib) Design Strength, eNn (Ib)  Ratio Status

Steel 8000 9833 0.81 Pass (Governs)
Concrete breakout 8000 11906 0.67 Pass

SET-3G w/ 5/8"@ F1554 Gr. 36 with hef = 5.000 inch meets the selected design criteria.




ANCHOR BOLT ANCHORING CALCULATIONS FOR HOLLDOWN S/HDU9

1.Project information

Project description:
Location:
Fastening description:

2. Input Data & Anchor Parameters

General
Design method:AC| 318-19
Units: Imperial units

Anchor Information:

Anchor type: Bonded anchor
Material: F1554 Grade 55
Diameter (inch): 1.250

Effective Embedment depth, he {inch): 9.000
Code report: ICC-ES ESR-4057
Anchor category: -

Anchor ductility: Yes

hwin (inch). 11.75

Cac (inch): 13.53

Crmin {(inch): 2.756

Smin (inch): 6.00

Recommended Anchor

Comment:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 20.00

State: Uncracked

Compressive strength, e (psi): 3500

Reinforcement condition: Supplementary reinforcement present
Supplemental edge reinfarcement: No

Reinforcement provided at corners: Yes

Ignare concrete breakout in tension. No

Ignore concrete breakout in shear: No

Hole condition: Dry concrete

Inspection: Continuous

Temperature range, Short/Long: 150/110°F

Reduced installation torque (for AT-3G): Not applicable
Ignore 6do requirement: Not applicable

Build-up grout pad: No

Anchor Name: SET-3C™ - SET-3Gw/ 1 1/4"@ F1554 Gr. 55
Code Report: ICC-ES ESR-4057

NEPESDEESTS

Interaction of Tensile and Shear Forces (Sec. 17.8)

Tension Factored Load, Nua (Ib) Design Strength, eNn (Ib)  Ratio Status
Steel 11727 25988 0.45 Pass
Concrete breakout 11727 13926 0.84 Pass (Governs)

SET-3G w/ 7/8"9@ F1554 Gr. 55 with hef = 9.000 inch meets the selected design criteria.
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ANCHOR BOLT ANCHORING CALCULATIONS FOR HOLLDOWN S/HDU11

1.Project information

Project description:
Location:
Fastening description:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-19
Units: Imperial units

Anchor Information:

Anchor type: Bonded anchor
Material: F1554 Grade 55
Diameter (inch): 0.875

Effective Embedment depth, her (inch): 8.000
Code report: ICC-ES ESR-4057
Anchor category: -

Anchor ductility: Yes

hmin (inch): 10.00

Cac (inch): 12.08

Cmin (inch): 1.75

Smin (inch): 3.00

Recommended Anchor

Comment:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 20.00

State: Uncracked

Compressive strength, ¢ (psi): 3000

Reinforcement condition: Supplementary reinforcement present
Supplemental edge reinforcement: No

Reinforcement provided at corners: Yes

Ignore concrete breakout in tension: No

Ignore concrete breakout in shear: No

Hole condition: Dry concrete

Inspection: Continuous

Temperature range, Short/Long: 150/110°F

Reduced installation torque (for AT-3G): Not applicable
Ignore Bdo requirement: Not applicable

Build-up grout pad: No

Anchor Name: SET-3G™ - SET-3G w/ 7/8"@ F15654 Gr. 65
Code Report: ICC-ES ESR-4057

nunyog=esnrs

Interaction of Tensile and Shear Forces (Sec. 17.8)

Tension Factored Load, Nua (Ib) Design Strength, eN» (Ib)  Ratio Status
Steel 14580 25988 0.56 Pass
Concrete breakout 14580 17544 0.83 Pass (Governs)

SET-3G w/ 7/8"9@ F1554 Gr. 55 with hef = 8.000 inch meets the selected design criteria.
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SUMMARY ANCHORS DESIGN RESULT :

Model | Max Tension load (Ib.)

Anchor

S/HDUS 8000,00 5/8"-DIA F1554 CR36 WITH SIMPSON HIGH-STRENGTH EPOXY ADHESIVE "SET-3G", MIN 5" EMBEDMENT
S/HDUS 11727.37 718"-DIA F1554 GRa5 WITH SIMPSON HIGH-STRENGTH EPOXY ADHESIVE "SET-3G", 9" EMBEOMENT
S/HDU1 1 14579 44 7/8"-DIA F1554 CR55 WITH SIMPSON HIGH-STRENCTH EPOXY ADHESIVE "SET-3G", 8" EMBEDOMENT

"SPRAY-ROCK" CONCRETE WALL ANCHORING
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1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

g t Diata & Anchor Parameters

Genaral
Dasign mathod:AC| 318-18
Units: Imparial units

Anchor Information:

Anchor type: Bonded anchor
Materlal: AG15 Grade 60 Rebar
Diamater {inch). 0.500

Effective Embedmant depth, ha (ineh} 5.000
Code report; ICC-ES ESR-405T
Anchor category: -

Anchor ductility; Yes

hein {inch): 6.:25

Ca= {Inch): B.AT

Cme finch): 1.75

Smm (inch): 2.50

Recommended Anchor

Anchor Mame; SET-3G™ - SET-3G w! #4 AB15 Gr, 60 Rebar

Code Report: ICC-ES ESR-4057

Praojact dascrption:
Location:
Fastening descripfion:

Base Material

Concrete: Normal-weight

Cancrete thicknass, h {inch): 12.00

State; Uncracked

Compressive strength, o (psi); 2500

Wew: 1.0

Renforcement condition: Supplementany relnforcement not present
Supplemantal edge rainforcement: Mo

Reinfarcement provided at comars: No

Ignore concrete breakout in tension: No

Ignore concrete breakout in shear: No

Hole condition: Dry concrete

Inspection: Continuous

Temperature range, ShortLong: 1507110°F

Reducead installation torque (for AT-3G); Mot applicable
lgnare Gda reguiramant: Not applicable

Build-up grout pad: Na
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Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: nol sel

Seismic design: Mo

Anchaors subjected to sustained tension: Ma

Apply entire shear load at front row; Yes

Anchors anly resisting wind andfor seismic loads: Mo

Strength level loads:

M. [Ib]: 8400
Vs [Ib]; 0
Vay [I6]: 0

<Figure 1>

=<

=Figurg 2>

1.25
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3, Resulting Anchor Forces

Anchor Tension koad, Shear load x, Shear load vy, Shear lpad combined,
Mus (I Wi ) Wy (B} W) Ve )® (B}
1 B400.0 0.0 0.0 0.0
Sum B400.0 0.0 0.0 0.0
Maximum concrete comprassion sirain (%): 0.00
Maximum concrete compression siress (psi); 0
Resultant tension force (1) 8400
Resultant compression force (1b): 0
Eccentricity of resultant tension forces in x-axis, @'ne (inch): 0,00
Eccentricity of resullant lension forcas in y-axis, @'y (ineh): 0.00
4, Steel St h of Anchor in Tensi 5 17.6.4
N (1) [ iz (1)
18000 0.75 13500
W=k e (B, 17.6.2.2.1)
ke Aa f (psl) e {imn) M (Ib)
240 1.00 3500 5.000 15875
@lNce = o (Anc s/ Arico) Pean Pon Voo (Sac, 17.5.1.2 & Eg. 17.6.2.1a8)
Ariz (in¥) Anea (in®) Camie (iR} T ¥n Yoo Mo {Ib) o S (b}
22125 225,00 1.25 08480 1.00 0846 15875 0.65 B458
6. Adhesive Strength of Anchor in Tension (Sec. 17.6.5)
Fromer = unce shortdermf st /4 2,500
T nar |5 Fanort-term M f' (psi) n P cmor {5 )
2145 1.00 1.00 3500 .38 2421
Nba = A arumerrdahe (Eg. 17.5.5.2.1)
Aa funce (i) da (in} har {in} MNez {Ib)
1.00 2421 0.50 5.000 19016
s = @ (A Anan) Pt FPeomales (Sec. 17.5.1.2 & Eq. 17.6.5.1a)
Ans (I0¥) Argi (In®) i (i) Camin (IN) PFocd i P hia Mea (Il P atds (Ib)
185.00 185.00 6.98 7.25 1.000 0.818 18016 0.65 10108
11. Results
Interaction of Tensile and Shear Forces (Sec. 17.8)
Tension Factored Load, Mus (1b) Das=ign Strength, eM- (b} Ratio Status
Steel 8400 13500 0.62 Pass
Concrete breakout 8400 8498 0.99 Pass (Governs)
Adhesive 8400 10108 0.83 Fass

SET-3G w/ #4 A615 Gr. 60 Rebar with hef = 5.000 inch meets the selected design criteria.



2.4.5 DIAPHRAGM DESIGN

2.4.5.1 2-ND STORY ROOF DIAPHRAGM DESIGN
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ROOF DIAPHRAGM AREA RD1 CHECK
Diaphragm Dimensions

Diaphragm Length L= 49.50 ft
Diaphragm Width B=  19.00 ft
Distributed linear load in transverse directio Wt= 660.00 Ib/ft

15/32" 05B Sheathing (per AlSI240 Table B5.4.2-1 Unblocked Wood Structural Panel Diaphragms)
Fastener Spacing Edge/Field - 6/12

Mominal shear capacity for wind design Vn= 615 [b/ft

The design factors for wind Design LRFDdv=  0.65 (AI51240 Section B5.4.3)
Design shear capacity for wind design dvVnw= 399,75 [b/ft

Design criteria V< dwin

The maximum diaphragm wind shear in the roof diaphragm is:

Transverse direction Vi=(W:*B)/2L= 126.67 [b/ft

Shear capacity for wind loading;

Vi s dv Vnw 126.67 Ib/t < 399.75 |b/t PASS!
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ROOF DIAPHRAGM AREA RD2 CHECK
Diaghragm Dimensions
Diaphragm Length L= 22.58 ft
Diaphragm Width B= 57.67 ft
Distributed linear load in longitudinal directi Wi= 660.00 Ib/ft

15/32" O5B Sheathing (per AlI51240 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¢gw=  0.65 (AISIZ40 Section B5.4.3 )
Design shear capacity for wind design v Vnw= 399,75 Ib/ft
Design criteria V < dvn
The maximum diaphragm wind shear in the roof diaphragm is:
Longitudinal direction Vi=s(Woe*L)/2B= 129.23 Ib/ft
hear ity for wind loading;
VL < dv Vnw 129.23 Ib/ft < 399.75 Ib/ft PASS!




2.4.5.1 FLOOR DIAPHRAGM DESIGN
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FLOOR DIAPHRAGM AREA FD1 CHECK
Diaphragm Dimensions
Diaphragm Length L= 66.92 ft
Diaphragm Width B= 14,00 ft
Distributed linear load in transverse directiol Wt= 562.50 Ib/ft
Load from SWS= 4400 Ib

In AI51240 there is no nominal shear value for 3/4" 0SB, we take the calculated shear value for
15/32" OSB as the calculated shear value.
Fastener Spacing Edge/Field - 6/12

Nominal shear capacity for wind design Vn= 615 Ib/ft
The design factors for wind Design LRFD ¢v=  0.65 (AISI1240 Section B5.4.3 )
Design shear capacity for wind design dv Vnw= 399,75 Ib/ft
Design criteria V < ¢wvVn
The maximum diaphragm wind shear in the roof diaphragm is:
Transverse direction Vi= (Wt *B)/2L+5Wa /2L= 91,72 Ib/ft
hear ity for wind loading;
Vi< v Vnw 91.72 Ib/ft < 399.75 Ib/ft PASS!
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FLOOR DIAPHRAGM AREA FD2 CHECK
Diaphragm Dimensions

Diaphragm Length L= 23.58 ft

Diaphragm Width B= 56.67 ft

Distributed linear load in longitudinal directi Wi= 562.50 Ikt
Load from SW1%= 4310 b

In AISI1240 there is no nominal shear value for 3/4" OSB, we take the calculated shear value for
15/32" 0O5B as the calculated shear value.
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 (AI5I240 Section B5.4.3 )
Design shear capacity for wind design dvVnw= 399.75 Ib/ft

Design criteria V< dvVn

The maximum diaphragm wind shear in the roof diaphragm is:

Longitudinal direction  Vi=(WL*L}/2B+5W19/B= 193.11 Ib/ft

Shear capacity for wind loading;
Vi dv Vnw 193.11 Ib/ft < 399,75 Ib/ft PASS!
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2.5 CONNECTION DESIGN

2.5.1 22"X8" BOX BEAM TO 22"X8" BOX BEAM CONNECTION DESIGN

Project data

Project name
Project number
Author
Description
Date

Design code

Material
Stesal
Design

Mame
Description
Analysis
Design code

Beams and columns

Name Cross-section

B 6 - 22"x8"
(RHS558x203)

81 G- 22"x8"
(RHS558x203)

M3 9 - L{lmp)3xX3x1/4
fid 9 - L{lmp)3x3x1/4

131

Beemsterboer

24-113

DZ

22"x8" Box beam to 22°x8" box beam connection
Tidf2024

AISC 380-16

AB13 Gr.50, A36

Beemsterboer

22"%8" Box beam o 22"x8" box beam connection
Stress, straind simplified loading

AISC - LRFD 2016

B- ¥ - - Offset Offset Offset Forces
Direction Pitch Rotation ex ey ez in
[*] [°] [*] [in] [in] [in]
0.0 0.0 0.0 0.000 0.000 0.000 MNode
-00.0 0.0 0.0 0.000 0.000 0.000 Bolis
0.0 -90.0 0.0 =9.000 4.820 4.820 Bolts
180.0 -90.0 0.0 -9.000 4.820 4,820 Bolts

X
[in]

0.000

5.750

9.000
9.000
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Cross-sections

Name

6 - 22"x8"(RH3558x203)

9 - L{Imp)3X3x1/4

Bolts

Mame

112 A325

Load effects (equilibrium not required)

Mame Member
LE1 B1
M3
M4

Material

AD13 Gro0

AZE

Bolt assembly

112 A325

N
[kip]
0.000
0.000

0.000

Drawing
=) £
N
d i
= |
% | oty

ol - i
| o |

2l | |
*1— -

oF .?{_ﬂﬂ.}?ﬂ

E

Diameter
[in]

0.500

vz
[kip]
-13.900
0.000

0.000

fu Gross area
[ksi]
120.0 0.1986
M My Mz
[kip.in] [kip.in] [Kip.in]

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00



Summary

Name Value Check status
Analysis 100.0% OK
Plates 0.3 = 5.0% OK
Bolts 38.2 = 100% OK
Buckling Mot calculated
GMMNA Calculated
Plates
Name Material [l::i] Thirii'::;e“ Loads ;E’ﬁ ;:;: ; :[':s? Check status
B A913 Gr.50 50.0 1/8 LE1 45.1 0.3 0.0 OK
B1 AB13 Gr.50 50.0 1/8  LE1 19.6 0.0 0.0 0K
M3-bfl 1 A36 36.0 114  LE1 23.1 0.0 19.9 OK
M3-w 1 A36 36.0 114  LE1 25.1 0.0 19.9 OK
M4-bil 1 A36 36.0 114  LE1 25.1 0.0 18.9 OK
M- 1 A36 36.0 114  LE1 23.2 0.0 19.9 OK
Design data
Material [I:;i] T:;H
AS13 Gr50 50.0
AdB 36.0

Symbol explanation

Ep| Plastic strain

OCEy Contact stress

Teq Eq. stress

Ty Yield strength

Elim Limit of plastic strain
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Strain check, LET

[%]
- 150%

1 100%
(5.00)
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K

Equivalent stress. LET
Bolts

Shape

Item

B10
E11
B12

Grade

172 A325 -1
172 A325 -1
172 A325 -1
172 A325 -1
1/2 A325 -1
172 A325 -1
172 A325 -1
112 A325 -1
172 A325 -1
172 A325 -1
172 A325 -1
172 A325 -1

Loads

LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1

Fy
[kip]
5.055
0.218
0.280
0.227
0.280
1,628
5.008
0.212
0.275
0.225
0.278
1.595

v
[kip]

1.407
1.199
1.115
1.077
1.077
1.146
1.407
1.199
1.115
1.077
1.077
1.145

$R;, bearing

[kip]
7.605
7.605
7.605
7.605
7.605
7.605
7.605
7.605
7.605
7.605
7.605
7.605

45.00
400
350
30.0
25.0
200
15.0
100

50

0.00

Uty
[%]
38.2

1.6
2.1
1.7
2.1
12.3
ara
1.6
2.1
1.7
2.1
12.0

[ksi]

[*o]
18.5

15.8
14.7
14.2
14.2
156.1
18.5
15.8
14.7
14.2
14.2
151

Utys
(%]

Status

Ok
OK
Ok
Ok
OK
Ok
OK
OK
Ok
OK
Ok
Ok
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Shape Item
B13
B4
Bi8
B17
B1&
Design data
Grade
1/2 A325 -1

Symbaol explanation
Fi
v
¢Rn.bearing
Uty
Utg
Ut
¢Rn.tensiun
R shear
Detailed result for B1

Tension resistance check (AISC 360-16: J3-1)
Ry =¢-Fu- Ay = 13243 kip =2 Fi

Where:

Fit =892.9ksi - nominal lensile stress from AISC 360-16 Table J3.2

Ay =0196in? - gross boll cross-seclional area

& = 0.75

Grade

112 A325 -1
1/2 A325 -1
112 A325 -1
1/2 A325 -1
1/2 A325 -1
112 A325 -1

Tension force

Resultant of shear forces Wy, Vz in bolt

Fy
Loads .
[kip]
LE1 0.047
LE1 0.000
LE1 0.004
LE1 0.030
LE1 0.081
LE1 0.367
l#Rr|,|33m‘.-1:|:|:|1
[kip]

Eolt bearing resistance

Litilization in tension

Litilization in shear

Utilization in tension and shear

v ¢Rn,bearlng
[kip] [kip]
1.217 7.605
1.152 7.605
1.137 7.605
1.150 7.605
1.222 7.605
1.457 7.605

13.243

Bolt tension resistance AISC 360-16 J3.6
Bolt shear resistance AISC 360-16 - J3.8

— resistance factor

= 5055 Kkip

Ut Ut
%] [%]
04 160
00 152
0o 150
0.2 1541
06 161
28 19.2
R, shear
[kip]

Uty
[%]

Status

oK
OK
OK
OK
OK
OK

7.948



Shear resistance check (AISC 360-16: J3-1)
bRy, =¢ -F,-4, = 7846 kip = V= 1407 kp
Where:
Fo, = 54.0ksi - nominal shear stress from AISC 360-16 Table J3.2
Ay, =0198in? - gross bolt cross-sectional area
& =075 — resistance factor
Bearing resistance check (AISC 380-16: J3-8)
R, =120-1.-¢t-F, = 240-d-1-F,

dR, = 7605 kip = V = 1407 kip

Where:

l. = 2437in - 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

t =0.130in - thickness of the plate
d = 0500in - diameter of a bolt
F, = 65.0ksi - tensile strength of the connected material
¢ = 0.75 - resistance factor for bearing at bolt holes
Interaction of tension and shear check (AISC 360-16; J3-2)
The required stress, in either shear or tension, is less than or equal to 30% of the corresponding available sfress and the effects of

combined stresses need not to be investigatad.
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2.5.2 14"X5.5" BOX BEAM TO 22"X8" BOX BEAM CONNECTION DESIGN

Project data

Project name
Project number
Author
Description
Date:

Design code

Material
Steel

Design
Name
Description

Analysis

Design code

Beams and columns

MName Cross-saction

8 G- 22"x8"
{RHS558x203)

81 7 - 14"x5.5"
{RHS355x139)

M3 9-L(Imp)3X3X1/4
M4 9-L(Imp)axX3x1/4

139

Beemsterboer

24-113

DZ

14"¥5.5" BOX BEAM TO 22"¥8" BOX BEAM CONMECTION DESIGN
7i4/2024

AISC 360-16

AB13 Gr.50, A36

Beemsterboer

14"K5.5" BOX BEAM TO 22"X8" BOX BEAM CONNECTION DESIGN
Stress, strain/ simplified loading

AISC - LRFD 2016

B- Y- a- Offset Offset Offset Forces
Direction Pitch Rotation ax ay Bz in
['] [’] 'l fin] fin] [in]
0.0 0.0 0.0 0.000 0.000 0.000 Node
-90.0 0.0 0.0 0.000 0.000 4000 Bolts
90.0 -80.0 0.0 0.000 3575 4820 Bolts
180.0 -80.0 0.0 0.000 4.820 3.575 Bolts

[in]
0.000

5.750

4.000
4.000



140




141

Cross-sections

Name

- 22"x8"RHS558x203)

7 - 14"x5.5"(RHS355x139)

9 - L{Imp)3X3X1/4

Material

AZ13 Gr.50

AG13 Gr.e0

A3E

22.000

0.130 21.740 0.130

14.000

.1'
0.097 13

806 ﬂ.;Q?

Drawing

e

;- E

_i____
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Bolts

Name Bolt assembly Dla[ril:;]atnr
172 A325 112 A325 0.500
Load effects (equilibrium not required)
N Vy Yz
Mame Member . ; §
[kip] [kip] [kip]
LE1 B1 0.000 0.000 -5.100
M3 0.000 0.000 0.000
M4 0.000 0.000 0.000
Check
Summary
Name Value
Analysis 100.0% OK
Plates 0.0 < 5.0% Ok
Bolts 13.3 < 100% OK
Buckling Mot calculated
GhMA Calculated
Plates
. f, Thickness TEgq
¥
MName Material [ksi] [in] Loads [ksi]
B A913 Gr.&0 50.0 18 LE1 15.0
B1 AQ13 Gr.a0 50.0 18 LE1 18.3
M3-bfl 1 AdG 36.0 14 LE1 10,0
M3-w 1 AZG 36.0 14 LE1 11.3
M4-bfl 1 A6 36.0 14  LE1 11.3
Md-w 1 A6 36.0 14 LE1 10.0

fu Gross area
[ksi] [in?]
120.0 0.196
Mx My Mz
[kip.in] [kip.in] [kip.in]
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
Check status
;E'] T:;:'Id Check status
0.0 00 oK
0.0 0.0 oK
0.0 1.5 OK
0.0 0.8 OK
0.0 0.7 OK
0.0 1.5 OK
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Design data

Material

AZ13 Gr.50
A36

¥
[ksil

0.0
36.0

Owverall check, LE1

Elim
[%]

5.0
5.0
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Strain check, LE1

0.00

[%]

150%

100%
(5.00)



[ksi]

45.00
40.0
35.0
30.0
25.0
20.0
15.0 -
100 §
50
1'(; 0.00
Equivalent strass, LET
Bolts
Fy v ®R boari Uty Uty Ut
Shape ltem Grade Loads ) : ' ng Status
P kip]  [kip] [kip] [%] [%]  [%]
B1 112 A325 -1 LE1 0.138 0.669 7.605 1.0 8.8 - 0K
Bz 112 A325 -1 LE1 0.118 0.632 7605 0.9 8.3 - 0K
B3 112 A325 -1 LE1 0171 0.618 7.605 1.3 8.1 - 0K
# B4 112 A325 -1 LE1 0.500 0.634 7605 38 8.3 - 0K
BS 12 A325 -1 LE1 0,139 0.669 7.605 1.0 8.8 - 0K
B& 12 A325 -1 LE1 0.1148 0.632 7605 0.9 8.3 - 0K
BT 112 A325 -1 LE1 0171 0.618 7.605 1.3 8.1 - 0K
B3 112 A325 -1 LE1 0,500 0.634 7605 3.8 8.3 - QK
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Shape ltem Grade Loads [klflt:'] [JF]
Bo 112 A325 - 1 LE1 0.007 0715
0 tat2 B10  1/2 A325-1 LE1 0.000 0842
BN 112 A325 - 1 LE1 0.000  0.647
Bi12  1/2 A325-1 LE1 0.000 0.754
Design data
Grade PRa tension
[kip]
12 A325 -1 13.243

Detailed result for B12
Tension resistance check (AISC 360-16: J3-1)

df, =¢-Fyu-Ay= 13243 kp =z F.= 0000 kp

Where:
Foe =899ksl - nominal lensile stress from AISC 360-16 Table J3.2

Ay = 0196 - gross bolt cross-sectional area
=075 — resistance factor
Shear resistance check (AISC 360-16; J3-1)
Ry =¢ - Fp-Ay= 7946 kip =z V= 0754 kip

Where;
e = 54.0 ksl — nominal shear stress from AISC 360-16 Table J3.2

Ay = 0196 in? - gross bolt cross-sectional area

¢ =075 — resistance factor

Bearing resistance check (AISC 360-16: J3-6)
R, =120-1.-t-F, = 240-d-t-F,

¢oR, = 5675 kip = V= 0754 kp

Where:

*Rn,hearing
[kip]

5.675
5.675
5.675

5.675

Ut Utg
(%] [%]
01 128
00 1.3
00 114
00 133
¢Rn.,shaar
[kip)

Uty
(%]

Status

OK

OK

OK
OK

7948

l.=2774in - 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



t = 0.087 in - 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 360-16: J3-2)

The required stress, in either shear or tension, is less than or equal to 30% of the corresponding available stress and the effects of

combined sfresses need not to be invesligated.

Symbol explanation

Symbol Symbaol explanation
£py Strain
fy Yield strength
£lim Limit of plastic strain
Fy Tension force
W Resultant of shear forces Wy, Vz in balt
$RNBaaring Plate bearing resistance AISC 360-16 J3.10
Lt Litilization
L, LMilizalion in shear
Uy Lilization in tension and shear EN 1993-1-8 table 3.4
¢Rn3,&a,.mg Bolt bearing resislance
$RNahaar Bolt shear resistance AISC 360-16 — J3.8
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2.5.3 14"X5.5" TO LGS COLUMN CONNECTION DESIGN

For connection 14” X 5.5” X 12GA use Simpson hanger HU616. Beam support reaction V= 5050 Ibs

l—FLDDR SHEATHING e I“ [
: 47 T 7 $-
}i
i o —_| BERRING #10 SCREWS
LGS COLUMN | BOK BEAM f -8 FER CALCS
| ® :
- - 9 b
o = B A4=——wWalL STUD
|o i
1\ o
Iy LN
\#1 0 SCREWS
PER CALCS
v HANGER IVLIVLLVLL"’L

HUB16 5 1/2"

For connecting Simpson hange to Igs column use X Metal Screw. Maximum shear capacity for #10 screw &
54 mil steel - 810 Ibs.

Reference Shear (Ib.) Reference Pull-Over (1b.) Reference Pull-Out (Ib.)

Steel Thickness: [mil (ga.}] Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)]

Description

27 33 |43 | 54 | 68 | 97 | 27 |33 |43 | 54 68 97 |27 |33 43 54 | 68 | 97

(22) (20)  (18)  (16) | (14)  (12) | (22) | (20) | (18) | (16) | (14) | (12) | (22) | (20) (18) (16) | (14) (12)

#10-16 x 32 X34B1016 ASD 175 235 360 540 540 540 330 400 475 645 925 975 71 87 129 200 270 445

0.190 LRFD 280 375 570 B10 | 610 B10 525 640 | 755 1,0351465 1465 114 139 206 320 | 430 715

X0151016

#10-16 x 1 X1S1016

MNominal

sirength 400 535 815 1,290 1,200 1,290 805 990 1,160 1,585 2,260 26956 174 215 315 490 660 1,095

Minimum number of screws 5050 / 810 = 6.23 pcs. = 8 pcs one side.
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2.5.4 LGS COLUMN TO FOUNDATION MOMENT CONNECTION

Project data

Froject name
Project number
Author
Cescription
Date

Design code

Material

Steel
Concrete

Design

Name
Descnption
Analysis
Design coda

Beams and columns

Name Cross-section ‘]

COL 2 - 10X5505150-54(General)

149

Beamsierboer

24-113

i

LGS COLUMMN TO FOUNDATION MOMENT CONNECTION
THE2024

AISC 36016

AS00, Gr. C, shaped, AS13 Gr.50

000 psi

COMNT

Stress, strain’ simplified loading
AISC - LRFD 2016

B — Direction vy -Pitch o-Rotation Offsetex

Il [l
90.0 -90.0 0.0

[in]
0.000

Offsetey Offsetez

[in]
0.000

(in] Forces in

0.000 Mode
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Cross-sections

Name Material
2 - 10xE505160- AR Gra0, AS13 Gr.B0, AS13 Gr.o0, AS13 Gr.a0, AS13 Gr.a0, A913 Gr.a0, AD13 Gr.50, AB13 Gr.a0, AS13
54 (Ganeral ) Gr.50, A913 Gr.50

Anchors / Bolts

Diameter fu Gross area
Mame Balt assambly fin] fksi] {inzl
142 A32S 12 A32S 0.500 1200 0,196
#10 #10 0.190 1200 0.028
Load effects (equilibrium not required)
N Vy Vz Mx My Mz
Lt Ll fibf] fibf] [Ibf] fIbf ] [Ibf ] [Ibt.f]
LE1 COoL =14463.000 =160:0.000 0.000 0.00 0.00 =17735.00
LEZ CoL -2554,000 -1514.000 0.000 0.00 (.00 -18070.00
LE3 CoL -5040.000 -1500.000 0.000 0.00 0.00 -18082.00
LE4 CoL =4318.000 = 1506000 0.000 0.00 0.0:0 =18082.00
LES CoL -5960,000 -1512.000 0.000 0,00 0,00 -18145.00
Foundation block
Itemn Value Unit
CB 1
Dimensions 43,122 ¥ 33.622 in
Deapth 24,000 in
Anchor 102 A3ZES
Anchoring length &.000 in
Shear force transfer Friction
Check
Summary
Name Value Check status
Analysis 100.0% O
Plates 5.0 = 5.0% 0K
Bolts 48.5 < 100% OK
Anchors 69,1 = 100% s
Welds 94.7 = 100% oK
Concrete block 9.8 = 100% Ok
Shear 31.6 < 100% Ok
Buckling Mot calculated
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Plates

Mama

COL-w 1
COL-arc 1
COL-arc 2
COL-arc 3
COL-l 1
COL-arc 4
COL-arc &
COL-arc 6
COL-w 2
COL-arc 7
COL-arc &
COL-arc 9
COL-bfl 1
COL-arg 10
COL=-arc 11
COL-arc 12
COL-w 3
COL-w 4
COL-arc 13
COL-arc 14
COL-arc 15
COL-ifl 2
COL-arg 16
COL-arc 17
COL-arc 18
COL-w &
COL-arz 19
COL-arc 20
COL-arc 21
COL-bfl 2
COL-arc 22
COL-arc 23
COL-arc 24
COL-w &
COL-wT7
COL-arc 25

Material

AS13 Gro0
A3 Gra0d
A3 Gr.50
AD13 Gr50
AS1Z Gr.od
A3 Gr.o0
A3 GrS0
2913 Gr.ol
A3 Grs0
AS13 Gr.50
AS13 Gr.so
AS13 Gr.50
AD13 Gr.a0
A3 Gr.S0
A913 Gr.50
AS13 Grs0
A913 Gra0
AS13 Grad
A3 Gr.o0
AD13 Gr.50
A3 Gr50
AD13 Gra0
AS13 GrS0
A913 Gr.50
A913 Grs0
AS13 Grad
AD13 Grs0
AS13 Gr.50
AD13 Grs0
AS13 Gr50
AD13 Gr.50
AS13 Grso
AD13 Gr.s0
AD13 Grsd
A3 Grod
AD13 Grs0

fil'
[ksi]

20.0
50.0
&0.0
0.0
a0.0
30.0
50.0
0.0
50.0
0.0
50.0
a0.0
50.0
50.0
0.0
50.0
0.0
50.0
20.0
0.0
a0.0
30.0
50.0
a30.0
50.0
a0.0
50.0
20.0
0.0
50.0
50.0
50.0
0.0
50.0
50.0
50.0

Thickness

[in]

1116
1116
116
1116
1116
1116
1116
1116
1116
1116
1116
1116
1116
1116
1116
118
116
1116
1116
116
1116
1116
1116
1116
116
1116
1116
1116
116
1116
116
1116
1116
1116
1116
1116

Loads

LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1

OEd
[ksi]

45.3
452
452
45.2
456
45.0
45.0
45.0
45.0
45.0
45.0
45.0
45.6
452
452
45.3
453
45.3
45.3
45.2
452
45.6
44.9
45.0
45.0
45.0
450
45.0
443
457
45.2
453
45.3
45.3
453
453

Epy
%]

0.4
0.8
0.8
0.8
2.0
0.0
0.1
0.1
0.0
0.1
0.1
0.0
2.1
0.8
0.8
0.9
04
0.9
0.4
0.8
0.8
2.1
0.1
0.0
0.1
0.0
0.1
0.0
0.0
23
0.8
0.9
0.4
1.0
1.0
0.9

OCgd
[ksi]

0.0
.o
0.0
0.0
0.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
(.1
0.0
0.0
0.0
0.0
0.0
0.0

Check status

Ok
OK
OK
Ok
OK
Ok
DK
OK
DK
OK
OK
OK
Ok
oK
Ok
DK
Ok
OK
oK
OK
0K
Ok
oK
Ok
OK
OK
0K
Ok
DK
Ok
Ok
OK
Ok
OK
Ok
OK
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Name

COL-arc 26
COL-are 27
COL-tl 3

COL-arc 28
COL-arc 28
COL-arc 30
COL-w 8

COL-arc 31
COL-are 32

COL-arc 33
COL-bfl 3
COL-arc 34
COL-arc 35
COL-arc 36
COL-w 9
COL-w 10
COL-arc 37
COL-arc 38
COL-arc 39
COL-t 4
COL-arc 40
COL-arc 41
COL-arc 42
COL-w 11
COL-arc 43
COL-arc 44
COL-arc 45
COL-bfl 4
COL-are 46
COL-arc 47
COL-arc 48
COL-w 12
COL-w 13
COL-arc 49
COL-arc 50

Material

A3 Gr.50
A3 Gr.a0
AS13 Gr.o0
AZ13 Gr.50
A3 Gra0
A3 Grod
AS13 Gr.50
A3 Gr.50
AD13 Gr.50

A913 Gr.50
A913 Gr.&0
A913 Gr.50
A913 Gr.50
A813 Gr.a0
A913 Gr.50
AS13 G0
A913 Gr.50
AD13 Gr.50
A913 Gr.50
AG13 Gr.&0
A913 Gr.50
A913 Gr.50
AS13 Gra0
A913 Gr.50
A913 Gr.50
A313 Gr.50
AD13 Gr.50
A913 Gr.50
AD13 Gr.50
A913 Gr.50
A913 Gr.50
AS13 Gr0
A313 Gr.50
AS13 Gr.50
A313 Gr.50

fy

[lei]
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

20.0
50.0
20.0
50.0
50.0
.0
50.0
30.0
50.0
20.0
50.0
20.0
50.0
50.0
20.0
50.0
30.0
50.0
0.0
50.0
20.0
0.0
50.0
0.0
50.0
0.0

Thickness

[in]

116
1116
1116
116
1716
116
116
116
118

116
116
116
116
1116
116
118
116
116
116
1116
116
116
1116
116
118
116
116
116
116
116
116
1116
116
116
116

Loads

LE1
LE1
LE1
LE1
LEA1
LE1
LEA1
LE1
LE1

LE1
LE1
LEZ
LE2
LEZ
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LEA1
LE1
LEA1
LE1
LE1
LE1
LE1
LE1
LE1
LEA1
LE1
LE1
LE1

TEd

[ksi]
45.3
45,2
45.6
43.2
450
45.0
441
45.0
45.0

421
45,7
43.3
45,3
453
45,3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

£p)

[%]
0.8
09
2.2
0.0
0.0
0.0
0.0
0.0
0.0

0.0
24
0.8
1.0
1.0
1.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

TCEyY
[ksi]
0.0
0.0
0.3
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Check status

Ok
OK
QK
OK
Ok
OK
Ok
81,9
OK

OK
OK
OK
OK
[8],4
OK
Ok
Ok
OK
OK
OK
OK
OK
Ok
OK
OK
Ok
OK
OK
OK
QK
OK
Ok
Ok
Ok
OK



153

Name

COL-arc 51
COL-t 5
COL-arc 52
COL-arc 53
COL-arc 54
COL-w 14
COL-arc 55
COL-arc 56
COL-are 57
COL-bfA S
COL-arc 58
COL-arc 59
COL-arc 60
COL-w 15
COL-w 18
COL-arc 61
COL-arc 62
COL-are 63
COL-t 6
COL-arc 64
COL-arc 65

COL-arc 66
COL-w 17
COL-arc 67
COL-arc 68
COL-arcz 68
COL-bfl 6
COL-arz 70
COL-arc 71
COL-arc 72
COL-w 18
COL-w 19
COL-arz 73

Material

A913 Gr.50
AG13 Gr50
A913 Gr.50
A913 Gr.50
AS13 Gra0
A313 Gr.50
AS13 Gr50
A313 Gr.50
A913 Gr.50
A913 Gr.50
A913 Gr.50
A913 Gr.50
AZ13 Gr.50
A3 Gral
A313 Gr.50
AS13 Gr.50
A313 Gr.50
AG13 Gr.50
A913 Gr.50
AZ13 Gr.50
AS13 Gr.50

A913 Gr.50
AS13 Gra0
A913 Gr.50
AS13 Gr.50
A1 Gr.50
AS13 Gr.50
A913 Gr.o0
A913 Gr.50
AS13 Gra0
A913 Gr.50
AS13 Gra0
A1 Gr.ol

fy

[lei]
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50,0
50.0
50.0
50.0
50.0
50.0

50.0
0.0
20.0
&0.0
30.0
50.0
20.0
50.0
50.0
20.0
&0.0
30.0

Thickness

[in]

116
116
116
116
1116
116
116
116
116
116
1116
116
116
116
116
118
116
116
116
116
1116

116
1186
116
1116
118
118
1118
116
1116
1116
118
118

Loads

LE1
LE1
LE1
LE1
LEA1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LEA1
LE1
LE1
LE1
LE1
LE1
LE1
LE1

LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LEA1
LE1
LEZ
LEZ

TEd
[ksi]
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

£p|
[%]
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

OCeq
[ksi]
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Check status

OK
OK
QK
OK
Ok
Ok
OK
Ok
OK
OK
Ok
QK
OK
Ok
OK
OK
Ok
OK
OK
OK
QK

Ok
OK
OK
OK
Ok
0K
OK
Ok
OK
OK
[8],4
Ok
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Name

COL-arc 74
COL-arc 75
COL#17
COL-arc 76
COL-arc 77
COL-arc 78
COL-w 20
COL-arc 79
COL-arc B0
COL-arc 81
COL-bft 7
COL-arc 82
COL-arc 83
COL-arc B4
COL-w 21
COL-w 22
COL-ar: 85
COL-are B8
COL-arc &7
COL-ti 8
COL-arc 88
COL-arc 89
COL-arc 90
COL-w 23
COL-are 91
COL-ar: 52
COL-are 93
COL-bfii &
COL-arc 94
COL-arc 95
COL-arc 96
COL-w 24
COL-w 25
COL-arc 97
COL-arc 95

Material

A913 Gr.o0
AG13 Gr.a0
AG13 Gr50
A913 Grao
AS13 Gr.50
AF13 Gr.50
A913 Grad
AF13 Gra0
A3 Gr.50
45913 Gr.o0
A3 Grad
AS13 Grs0
AS13 Gr.a0
AS13 Gr50
AS13 Gr.o0
A3 Gro0
AG13 Gr 50
AG13 Gr.a0
A913 Gr.o0
AD13 Grao
AS13 Gr50
A913 Gr.50
AS13 Grb0
A913 Gr.50
A913 GrS0
AS13 Gr50
AG13 Gr.50
A913 Gr.o0
AD13 Grsd
AS13 Gr.50
AG13 Grso
AS13 Gr50
AS13 Grad
AS13 Gr.50
A513 Gr50

fy

[lei]
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

Thickness

[in]

1116
116
118
116
116
1Me
116
1M1e
116
1116
1116
116
116
116
116
1116
M8
116
1116
1716
16
118
116
1116
116
118
il
111G
116
116
1118
M6
116
1116
118

Loads

LEZ2
LEZ
LE2
LEZ2
LEZ2
LEZ
LE2
LE1
LE1
LE1
LEZ2
LE1
LE"
LE1
LEZ
LE2
LEZ
LE2
LEZ2
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LEZ2
LE2
LEZ
LE2
LEZ
LE2
LEZ2

TEd
[ksi]
0.0
0.0
0.0
0.0
Q.0
0.0
0.0
Q.0
0.0
0.0
0.0
0.0
Q.0
Q.0
0.0
45.4
454
45,4
454
459
33.1
41.5
45.0
379
44.0
36.6
30.6
46.1
45.5
45,5
45.5
455
45.4
455
45.5

£p|
[%]
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0o
0.0
0.0
1.3
1.3
j
1.2
az
0.0
0.0
0.0
0.0
00
0.0
o0
3.8
1.6
1.6
1.7
1.7
1.2
1.6
1.6

OCeq
[ksi]
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Check status

QK
O
OK
O
Ok
OK
Ok
Ok
0K
Ok
OK
OK
O
Ok
Ok
OK
Ok
0K
OK
Ok
OK
Ok
Ok
Ok
0K
OK
OK
Ok
OK
OK,
L8],8
OK
Ok
0K
0K



155

Name

COL-arc 99
COL-tl 9
COL-arc 100
COL-are 101
COL-arc 102
COL-w 26
COL-arc 103
COL-are 104
COL-arc 105
COL-bfl 9
COL-arc 106
COL-arc 107
COL-are 108
COL-w 27
COL-w 28
COL-arc 109
COL-are 110
COL-arc 111
COL-tfl 10
COL-arc 112
COL-arc 113
COL-are 114
COL-w 29
COL-are 115
COL-arc 116
COL-are 117
COL-bfl 10
COL-arc 118
COL-arc 119
COL-arc 120
COL-w 30
BP1

5P

SP2

Material

AS13 Gr.50
A913 Gr50
AG13 Gr.50
A913 GrB0
AZ13 Gr.50
AB13 Gr.s0
AZ13 Gr.50
AP Gr.50
AZ13 Gr.50
AS13 Gr.s0
A913 Gr50
A913 Gr.50
A13 G0
AZ13 Gr.50
AB13 Gr.50
A913 Gr.50
AS13 Gr.50
AQ913 Gr50
AG13 Gr.s0
A913 Gr.e0
A913 Gr.50
AQ13 GrB0
A213 Gr.50
AB13 Gr.50
A913 Gr.50
AS13 Gr.50
A13 Gr50
AG13 Gr.50
A913 Gr.E0
A213 Gr.50
AB13 Gr.s0
AS00, Gr. C, shaped
ASDD, Gr. C, shaped
AS0D, Gr. C, shaped

f,
[k=i]
50.0
50.0
50.0
50.0
20.0
50.0
30.0
50.0
50.0
50.0
50.0
20.0
50.0
0.0
50.0
30.0
50.0
50.0
50.0
50.0
20.0
50.0
20.0
50.0
0.0
50.0
50.0
50.0
50.0
20.0
50.0
50.0
50.0
50.0

Thickness

[in]

116
1116
116
118
1M1g
116
1118
116
118
116
116
116
118
11g
116
1186
116
118
116
118
116
118
1M1g
116
1118
116
1118
116
118
116
116

5i8

18

1/8

Loads

LE2
LEZ
LE1
LE1
LE1
LE1
LEA
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LEZ2
LEZ
LE2
LEZ
LE2
LEZ
LE2
LE1
LE1
LE1
LE1
LE1
LEZ
LE2
LEZ

TEd
[ksi]

45.5
46.4
45,0
450
45.0
44.0
14.9
14.5
13.4
15.3
116
10.9

9.8
10.0
453
453
453
452
452
450
45.0
45.0
45.0
45,0
45.0
a0.2
453
45.3
453
45.3
453
348
ars
39.4

Epy
[%e]

1.6
2.0
0.1
0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
0.9
0.9
0.8
0.8
0.0
0.1
0.1
0.0
0.0
0.0
0.0
0.8
1.0
1.0
1.0
1.1
0.0
0.1
0.2

TCE4
[ksi]
0.0
0.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.6
0.0
0.0
0.0
0.0
0.0
0.5
0.7

Check status

OK
Ok
oK
Ok
OK
Ok
Ok
OK
Ok
OK
Ok
0K
Ok
Ok
Ok
Ok
OK
Ok
OK
Ok
oK
Ok
Ok
Ok
OK
OK
Ok
OK
Ok
OK
Ok
OK
OK
Ok



Design data

Material

AS13 Gr.50

AS00, Gr. C, shaped
Symbol explanation

Ep

OCgy

OEd

fy

Elim

K

Overall check, LE2

156

v
[ksi]

50.0
50.0

Plastic strain
Contact stress

Eq. strass

¥ield strength

Limit of plastic strain

Ejim

[%]

50
5.0



[%]
150%

| 100%
(5.00)

i
Strain check, LE2

[ksi]
45.00
40.0
350
30.0
250
200
150
100

5.0

0.00

Eguivalent stress, LE2

157
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Bolts

Shape

tem

B3
B6
BF

BS

B10
B11
B12
B13
B14
B15
B16
B1v
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
Ba1
B3z
B33
B34
B35
Ba&
B3y
Ba3g
B39
BaD

Grade Loads

#10 -1
#10 -1
#10 -1
#10 -1
#10-1
#10-1
#10-1
#10 -1
#10-1
#10-1
#10 -1
#10-1
#10 -1
#10-1
#10 -1
#10-1
#10 -1
#10 -1
#10-1
#10-1
#10-1
#10 -1
#10 -1
#10 -1
#10-1
#10 -1
#10-1
#10 -1
#10 -1
#10-1
#10 -1
#10-1
#10 -1
#10-1
#10-1
#10-1

LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LEA
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1

[lbd]
14.572
1.105
0000
0850
1.133
2.074
3899
4639
8.206
13.860
20098
28.022
34.499
28.588
14,347
12377
1.780
0000
0000
013
1.096
2.070
2.550
5163
11.538
17198
26652
31.387
21.880
0.978
8.273
0908
0.000
0.000
0.000
0000

v
ibd]
314,795
206582
2B0.788
267.960
257.090
248997
244 110
242 878
242 831
230402
227 988
206.899
108,709
264145
530 677
278.513
258840
245705
235213
226.820
221.142
218.550
219.503
221338
219.497
208.068
187 854
178 988
246.079
524771
231.874
220.2658
210.313
202840
197.081
193.764

¢‘En,bear]ng
[Iks]

1200422
1200.422
1200422
1200422
1200422
1200422
1200.422
1200.422
1200422
1200422
1200422
1200422
1200422
1200.422
1200422
1200422
1200422
1200422
1200422
1200422
1200422
1200422
1200.422
1200422
1200.422
1200422
1200422
1200422
1200422
1200.422
1200.422
1200.422
1200.422
1200.422
1200482
1200422

U,
[%4]

0.8
0.1
0.
0.0
0.1
0.1
0.z
0.2
0.4
0.7
1.1
15
1.8
16
0.8
0.8
0.1
0.a
0.0
0o
0.1
0.1
0.1
0.3
g
n.g
1.4
16
1.2
0.1
0.5
0.
0.0
0.a
0.a
0.0

Ut
[%]
27.5
254
245
234
224
2.7
213
21.2
212
20.9
18.9
18.1
17.4
231
471
243
22.7
215
205
198
18.3
19.1
18.2
19.3
182
18.3
16.4
15.6
215
45.8
20.2
19.2
184
177
17.2
16.9

Utis Status

[%]

OK
Ok,
OK
OK,
Ok
Ok
Ok
OK
Ok
OK
OK
Ok
Ok
Ok
OK
Ok
OK
Ok
Ok
OK
Ok
OK
Ok
OK
OK
OK
OK
Ok
Ok
Ok
OK
Ok
OK
Ok
OK
Ok
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Shape

tem

Bd1
B42
B43
B44
B45
Ba6
B47
B4
B49

Ba0
B51
B52
B53
BS54
B55
B56
BST
B58
Bag
BEQ
B&1
B&2
BG3
BG4
BE5
BEG
B&7
BG8
BED
BT
B71
B72
B73
B74
B7y

Grade

#10-1
#10-1
#10 -1
#10-1
#10-1
#10-1
#10-1
#10 -1
#10-1

#10 -1
#10 -1
#10 -1
#10-1
#10-1
#10 -1
#10-1
#10 -1
#10-1
#10 -1
#10-1
#10-1
#10 -1
#10-1
#10 -1
#0-1
#10 -1
#10-1
#10 -1
#10-1
#10-1
#10 -1
#10-1
#10 -1
#10-1
#10 -1

Loads

LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1

LEZ
LEZ
LEZ
LEZ
LEZ
LEZ
LEZ
LE1
LE1
LE1
LE1
LEZ
LEZ
LEZ
LE1
LEZ
LEZ
LEZ2
LEZ
LEZ
LEZ
LEZ
LEZ
LEZ
LEZ
LEZ

Fi
[1bf]
0877
1.434
4.320
9,208
14,056
23778
24.966
1.837
0.000

2.805
3.463
3.263
0.273
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.644
0.000
16.244
2.478
4.365
1.075
0.000
0.000
0,000
0.000
0.000
0.000
0.000

v
NIbd]

193.473
196.469
200,109
199,582
189.687
167,581
157.774
228.331
509.849

79,557
72414
G7.708
63,662
61.530
62.593
&7 260
81.856
95.876
101,730
91.877
7g.741
84,185
165.173
450,035
149.023
134.033
122.589
113.590
106,981
103.165
102.521
105.075
110,660
116.262
M9A67

't‘Rn.haurIng
[Ibf]
1200.422
1200422
1200.422
1200422
1200.422
1200.422
1200.422
1200.422
1200422

1200422
1200422
1200422
1200.422
1200422
1200.422
1200422
1200.422
1200422
1200422
1200.422
1200422
1200.422
1200422
1200.422
1200422
1200.422
1200422
1200422
1200.422
1200422
1200.422
1200422
1200.422
1200422
1200422

Ut,
[%]
0.0
01
0.2
08
08
1.2
1.3
01
0.0

0.3
0.2
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
08
0.3
0.2
01
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Uty

[*]

16.9
17.2
17.5
17.4
16.6
14.6
13.8
19.9
445

6.6
6.3
5.0
5.6
5.4
5.5
R
TA
8.4
8.0
a0
6.7
7.4
14.4
39.3
13.3
11.9
10.7
9.9
9.3
9.0
9.0
9.2
9.7
10.2
10.4

Ut Status

[%]

OK
Ok
OK
OK
Ok
OK
Ok
OK
oK

OK
OK
Ok
Ok
Ok
OK
oK
OK
Ok
0K
0K
Ok
OK
Ok
OK
oK
Ok,
oK
OK
Ok
0K
OK
Ok
OK
Ok
oK
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Shape

Design data

Grade
#10 -1
Symbol explanation
Fi
v

¢Rn,neanng

tem Grade Loads

BTE
B7T
B78
B79
B&O
Ba1
B&2
B&3
Ba4
Bis
Bag
B&T
Ba8
B&g
B90
Ba1
B2
Be3
B34

Fy

[Ibf]
#10 -1 LEZ 0.000
#10-1 LE2 0.000
#10 -1 LEZ 0.000
#10 -1 LE1 0.000
#10 -1 LEZ 2825
#10 -1 LEZ 0.000
#10 -1 LEZ 5,398
#10 -1 LEZ 4. 886
#10 -1 LEZ 3.895
#10 -1 LEZ 3.031
#10-1 LE2 1.057
#10 -1 LEZ 0.000
#10 -1 LEZ 0,000
#10 -1 LEZ2 0,000
#10 =1 LEZ 3.000
#10-1 LEZ 0.000
#10 =1 LEZ 0.000
#10-1 LE2 0.000
#10 -1 LEZ 0.000
*Rn.hn:inn

[ibf]

Tension force

Resultant of shear forces Wy, Vz in bolt
Baolt bearing resistance

Utilization in tension

Utilization in shear

Utilization in tension and shear

Bolt tension resistance AISC 360-18 J3.8
Bolt shear resistance AISC 360-16 - J3.8

Vv
NIbd]

117.904
121.872
176.754
452,290
288232
279.836
266,119
255905
248,347
243,642
242055
243.906
247.247
246643
237 822
215640
211.670
283.733
555184

1908 624

't‘Rn.haurIng
(1]
1200422
1200422
1200422
1200422
1200422
1200.422
1200422
1200422
1200.422
1200422
1200.422
1200422
1200422
1200422
1200422
1200422
1200422
1200.422
1200422

Ut
[%]
0.0
0.0
0.0
0.0
0.1
0.0
0.3
0.3
0.2
0.2
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

ut,

[%]

10.3
10.6
15.4
39.5
26.0
24.4
23z
22.3
21.7
21.3
211
21.3
21.6
21.5
20.8
19.2
18.5
24.8
48.5

¢Rn,:h“r
[ibA]

Ut Status

[%]

0K
Ok
Ok
Ok
Ok
Ok
0K
Ok
OK
OK
oK
0K
OK
Ok
Ok
0K
OK
OK
0K

1145.174
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Detailed result for B34

Tension resistance check (AISC 360-16: J3-1)

@l = ¢ Fo - Ay =
Where:
F,; = 89.9 ksi
Ay = 0,028 in?
& =075

1908.624

If = F

G000 Ibf

- nominal tensile stress from AISC 360-16 Table J3.2

— gross boll cross-sechional arsa

- resistance factor

Shear resistance check (AISC 360-16° J3-1)

a}R‘TI — {i"-Flm:: 'Air =

Whera:
Fuy = 54.0ksi

1145.174

bf =2 V

555.184  Ibf

- nominal shear stress from AISC 360-16 Table J3.2

Ay =o028in? - gross bolt cross-sectional area

¢ =075

- resistance factor

Bearing resistance check (AISC 360-16: J3-8)
= 240-d-¢- F,

R,=120-1.-¢-F,

O, = 1200422 bf = V=

Where:

555.108  Ibf

l.=0.55%in —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

t = 0054 In - thickness of the plate

d =0.1800in  — diameter of a bolt

F, =650 ksi - tensile strength of the connected material

¢ =075
Anchors
Shape Item Loads
Ad LEZ
Az LEZ
A3 LEZ
Ad LEZ

Ny
1]
7656726

0.000
T163.851

0.000

v
(1]

04812
0.464
0.780

0.466

— resistance factor for bearing at bolt holes

¢Ncb-g
(16f)

21436193

21436.193

N,
[1b7]
17317.800

17317.800
17317.800

17317.800

Pl
[ibf]
40284797

40284 797

¢v:p
[ibf]
76161.080

76161.080
76161.080

76161.080

Uy
[%]

69.1
0.0
69.1

0.0

ut,
[%]

0.0
0.0
0.0

0.0

Utys
[%]

54.1
0.0
34.1

0.0

Status

OK
QK
oK

OK



Design data

BNy

Grade [Ibf]

172 A325-2 11927.645

Symbol explanation

My

W
Mooy
*Np
Moy,
Vep
Lty
Uty
Uty
#Moy
t‘ll‘IrEH

Tension force

Resultant of shear farces Wy, Vz in balt

Concrate breakout strength in tension - ACI 318-14 = 17.4.2
Fullout strength in tension — ACI 318-14 - 17.4.3

Concrete side-face blowout strength in tension = ACI 318-14 = 17.4.4
Concrele pryout strangth in shear — ACI318-14 —17.5.3
Lhilization in tension

Utilization in shear

Lhilization in tension and shear

Stesl strength of anchor in tension - ACI 318-14 — 17,41
Steel strength of anchor in shear - ACI 318-14 - 17.5.1

Detailed result for A1
Anchor tensile resistance (AC| 318-14 - 17.4.1)

162

éN

=g Awn 'fu:ru = 11827645 Ibf = Nf = TBESR.T26 Ibf
Where:
@ =070 — resistance factor
Ay =0.1142 in® - tensile stress area
Futa = 120.0 ksi — spacified tensile strength of anchor stasl:
. .fu.‘&rr = miu(125 kSi, 1.9 f;‘,m Iﬂ} . where:

o fya = 92.0 ksl - specified yleld strength of anchor steel
@ fu = 120.0 ksi — specified ultimate strength of anchor steel

Concrete breakout resistance of anchor in tension (AC| 318-14 - 17.4.2)
The check is performed for group of anchors that form common fension breakout cone: A1, A3

B Nowg = b+ ;&-: cWoan o Ween  Won - Ny = 21436193 Ibf =2 Ny, = 14820577 Ibf

Where:

J"'!rJ'F = 14820.577 Ibf - sum of tension forces of anchors with common concrete breakout cone area
&= 0.70 — resistance factor

Apxe =523430in¢ - concrete breakout cone area for group of anchors

Awpn = 324 000 in® - concrate breakout cone area for single anchor not influenced by edges
Pog = 1.00 — madification factor for edge distance:

PVey
[IkA]

G645.402
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. .I‘Ed'hn; = Il'l.i]:l{l].:Ir 1 %E?ﬁ, l} L wherne:
& Comin — 128110 = minimum distance from the anchor 1o the edge

o h.y = min{h..;, max(===, £]) = 6.000 in - depth of embedment, where:

s Mo = B.000in - anchor length

m Cynae = 13081 in — maximum distance from the anchor to one of the three closest edges

5 = BOOD in — maximum spacing between anchors
..y = 0,88 - modification factor for eccentrically loaded group of anchors

* q’(‘li‘..ﬂl’ = .I‘rr".r,,'ﬁ" . @'Wu\r , where:
o Weerw = ]—,‘—\ = 1,00 — modification factor that depends on eccentricity in x-direction

They

a £z = 0.0000n —tension load eccantricity in x-direction

o Poynw = —-_11— = 10.99 - modification factor that depends on eccentricity in y-direction

e ey = 0.1330n - tension load eccentricity in y-direction
& hgy = 6.000 in - depth of embedment

¥y =100 — modification factor for concrete conditions

Ny = 19235712 Ibf - basic concrete breakout strength of a single anchor in tension:

o Ny =Fke-Aq- \,/f_r"h}f' , where:
o k. = 24.0 - coefficient for cast-in anchors
& A, = 1.00- modification factor for lightweight concrete
s f! = 3.0 ksi — concrete compressive strangth
o M.y = 6.000 in— depth of embedment

Concrete pullout resistance (ACI 318-14 — 17.4.3)

¢Npy = W p- Ny = 17317800 Ibf =2 Ny = 7656.726 Ibf

Where:
¢ = 0.70 - resistance factor
Fop =100 - modification factor for concrete condition

NP = 24739715 1bf - basic concrete pullout strength for headed anchor:

o Npp =8 Ay - [) . where:
o Ap, = 1.031 in - bearing area of the head of stud or anchor bolt
o fI = 3.0 ksi - concrete compressive strength

Concrete sideface blowout resistance (AC| 318-14 — 17.4.4)
ONy =r.-Nagy = 40284797 Ibf = Ny = 7656726 Ibf

Where:

e = 0,50 - reduction factor for anchor close to an edge or multiple anchors with small spacing:



1
o Tp = NN ——] ﬁ}, 0.5 < r. <1  where
& ¢y = 12.811in - shorter distance from an anchor to an edge

o 0 = 13.081 in — longer distance fram an anchor to an edge
o & = 8000 in — spacing between anchors

Nat-g = 79791.055 lof - concrete side-face blowout strength of headed anchor in tension:

o Nop = 160.0 - g1 - o/ Apgr - /L, where:
= AEW = 1.031 in® = bearing area of the head of stud or anchor balt

s fi = 3.0 ksi - concrete compressive strength
e o = 0.70 - resistance factor

Shear resistance (ACI 318-14 - 17.5.1)
Vig = - 0.6 Aoy« fipa = 6645402 Ibf = V = 0812 Ibf

Where:
i = 0.65 — resistance factor
Awv =0142in? - tensile stress area

fute = 1200 ksi - spacified tensile strength of anchor steal:

o fure = min(125 ksi, 1.9 f., fu) . whers;
o fun = 82,0 ksi — specified yield strength of anchor stesl
o fip = 120.0 ksi — specified ultimate strength of anchor steel

Concrete pryout resistance (AC| 318-14 — 17.6.3)
The check is performed for group of anchaors on commaon base plate

Vo =@ ke Ny = 76161080 Ibf = V, = 0.000 Ibf

Where:
i = 0.65 - resistance factor
ke = 2.00 = concrete pry-out factor

Nyp = 58585446 Ibf  — concrete cone tension break-oult resistance in case all anchors are in tension

VH = 0.000 Ibf - sum of shear forces of anchors on common base plate
Interaction of tensile and shear forces (ACI 318-14 - R17.6)
U ? + 0" = o054 s 10
Whare:

L'y = 068 — maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure modes

[fie = 000 —maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes
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Weld sections

ltem Edge Xu ;r:l] [I;'I_T] [ih] [Ii-:] Loads
BF1 5P1 S 4118 4316 14.976 1.248 LEZ
BP1 sP2 ET0ux A1/8 A36 14.976 1248 LEZ
Symbol explanation
Th Throat thickness of weld
L. Leq size of weld

Length of weld

L. Length of weld critical element

Fn Farce in weld crtical elemeant

L[ Weld resistance AISC 3680-16 J2.4
Lt Ltilization

Detailed result for BP1/ SP2
Weld resistance check (AISC 360-16: J2-4)

o, = Fop - Ape = 84361041 Ibf =2 F, = 6094660 Ibf
Where:
Fl = 61.7 ksl — nominal stress of weld material:

o Foy =06 Fexy - (1405 sin'#) , where:

Fo R,

[Ibof] [Ibf]
5917.725 6427.857
6094.660 6436.141

o Fpxxy = 70.0ksi — elecirode classification number, i.e. minimum specified tensile strength
e = TA.7° —angle of leading measured from the weld longitudinal axis

Ay = 0139 in® — effective area of weld critical element

g =075 - resistance factor for welded connections

Concrete block

ik LEhos n:51 [;:3.]
CB A LE1 78.506 974 422
Symbaol explanation
Ay Loaded area
Py Supporting area
o Average stress in concrete
0] Litilization

a Ut
[k=i] ]

0.3 9.8 QK

Ut
(%]

921 OK
847 OK

Status

Status
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Detailed result for CB 1
Concrete block compressive resistance check (AISC 360-16 Section J&8)

Gefomar = 33 ksi 2 o= 03 ksi

Where:
Spmer = 5.1ksl — concrete block design bearing strength:

o four = 0.85- f1- /4= < LT f  where:
o f: = 3.0 ksi — concreta comprassive strength
s Ay = 7859 in® - base plate area in contact with concrete surface
o Ap = 974422 in? — concrete supporting surface

- = 085 - resistance factor for concrate

Shear in contact plane

v L H
o Loads flof b [

BP1 LE2 1511.502 4782129 .40

Symbol explanation

W Shear force

TS Shesr resistancs

U Coafficient of friction between base plate and concrete block
Ut Litilization

Detailed result for BP1
Base plate shear resistance check (ACI 349 - B.6.1.4)

D Vo= - p-C= 4782129 bf =z V = 1511502 Ibf

Where:
e = 065 — resistance factor for concrete
=04 - coefficient of friction between base plate and concrete

' = 18392 804 bl — comprassive force

[%]

e OK



3.0 FOUNDATION ANALYSIS

P8 =" P8 P8

WF1

FOUNDATION PLAN
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3.1 FOOTING ANALYSIS & DESIGN

WEF1 - EXTERIOR WALL FOOTING ANALYSIS & DESIGN

Footing Exterior Wall Foundation WF1

Description DL LL

of Variables: ir = 1 ft of roof trib Roof 20 20 psf
2f = 2 ft of foor frib Flaor 5 a0 psf
3g = 3 it of garage irib Garage ] o psf
4d = 4 ft of deck trib Deck ] o psf
Sw = 5 ft of wall trib Wall 45 o psf

nventional Footin ign Parameters:

Allowable Bearing Pressure

2000 psf

FT TRIB wdl | Wil
(ft) (pif) | (plf)
WF1 102 ¢ 204 204
8.2 f 123 328
0.04q 0 of
00d 0 o]
230w | 1035 o]
TL 1362] 532]
Wi 1894 plf
Try Footing Width, w = 18 inches
Obear 1263 psf
Doty 2000 psf
Quiowd Quear 1.58 Footing OK

W,

qd”
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Footing Exterior wall Foundation WEF1

P. kips
Reactions on Footing D L E w
Ft Load from F1 14 [F 0.0 0.0  kips
Total 14 05 0.0 0.0 kips
U= 2.5 kips |
Required Strength: ASD: P= 19 kips A A A AL
U=1.2D+16L P=D+L =
U=1.2D+ 1.6L + 0.5W P=D+0868W P=D+075L+0.6W] W |
U=12D+1.6W +05L P=D+0.7E P=D+0.75L+0.7TE] Footing Width
U=12D+1.0E+1.0L
Conventional Footing Design Parameters:
Allowable Bearing Pressure 2000 psf
Seismic or Wind Loading? M aalx 2000 psf
Fooling Width 18 inches
Ao 09 f
Lo, 0.6 ft
Model Foundation as Fixed/Fixed Member
Egn.1: M,=PL8 P, kips
M,= 0.196 k-ft ] +
Steel Reinforcing Design: \ xh.-1r§ Me
- -
Steel Depth 8 in
Bar size (#) 5 bar
# of bars 2
am, = 23.5 kip-ft (Design Cap.)
M, = 0.196 kip-ft (From Egn. 1)
@MniMu = 119.9 OK

Therefore use 18 inch x 12 inch footing, with (2) #5 bar bottom. See Details.



WF2 - INTERIOR WALL FOOTING ANALYSIS & DESIGN

Footing Exterior Wall Foundation WF2
Description DL LL
of Variables: 1r = 1 ft of roof trib Roof 20 20 psf
2f = 2 ft of floor trib Floor 15 40 psf
3g = 3 it of garags trib Garage ] ] psf
Ad = 4 it of deck trib Deck ] ] psf
Ew = 5l of wall trib Wall 15 ] psf

c tional Footing Design P _

Allowable Bearing Pressure 2000 psf
FT | TRIB wdl | wil W,
(ft) (pif) | _(plf) i
WF2 158 r 315] 315
10.3 f 155 413
0.0 g 0 Y |
0.0 d 0 ol
230w | 345 of
TL 815| 728] H
EERRRANT|
Wiy 1543 plf q .
Try Footing Width, w = 16 inches

Obear 1158 DSf
Qatiowe 2000 psf
QHllnw‘thgar 1-?3 F{JDTII'IQ DK
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Footing Exterior wall Foundation WF2

Reactions on Footin D L E W
Pt Load from WF2 0.8 0.7 0.0 0.0 kips

Total 0.8 0.7 0.0 0.0 kiES
U= 21 Kkips
Required Strength: ASD: P= 1.5 kips

U=1.20+16L P=D+L

U=1.2D+ 1.6L + 0.5W P=D+06W P=D+0.75]L+0.6W]
U=1.20+1.6W +0.5L P=D+07E P=D+075L+0.7E]
U=1.20D+1.0E + 1.0L

Conventional Footing Design Parameters:
Allowable Bearing Pressure 2000 psf

Seismic or Wind Loading? M =2 2000 psf
Footing Width 18  inches
Prag og ft
Ley 05 f

Model Foundation as Fixed/Fixed Member

P, kips

.i..l..l..ll&qn_

. W .
Footing Width

Egn.1: M,=PL/E P, kips
M,= 0.138 k-ft 5
Steel Reinforcing Design; e
4
Steel Depth 9 in L
Bar size (#) 5  bar
i of bars 2
M, = 235 kipft (Design Cap.)
M= 0.138 kipft (From Egn. 1)
@hn/Mu = 170.3 OK

Therefore use 18 inch x 12 inch footing, with {2) #5 bar bottom. See Details.
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WEF3 - INTERIOR WALL FOOTING ANALYSIS & DESIGN

Footing Exterior Wall Foundation

Conventional Footing Design Parameters:

Descrintion
of Variables:

1r =1 ft of roof irib

2f = 2 1t of floor wib

3g = 3 0t of garage trib
4d = 4 ft of deck trib
Sw = 5 it of wall trib

DL

Roof 20
Floor 15
Garage 0
Deck i
Wall 15

LL
20
40

1]

psf
psf
psf
psf
psf

Allowable Bearing Pressure

FT TRIB Wil Wil
(ft) (pif) | (plf)
WF3 146 292 292
9.3 f 139 370
0.0g 0 0
004d 0 0
230w 345 0
TL 775 662
Wy 1437 pif
Try Footing Width, w = 16 inches
Onear 1078 psf
Qaow 2000 psf
qal-:m-"lqhasr

1.86 Footing OK

-— €




Footing Exterior wall Foundation WF3

P, kips
Reactions on Footin D L E w
Pt Load from WF3 0.8 0.7 0.0 0.0 kips
Total 0.8 0.7 0.0 0.0 Kips
U= 20 Kkips
Required Strength: ASD: P= 14 Kkips A AAAAAg
U=1.20+1.6L P=D+L *
U=1.2D+1.6L+0.5W P=D+086W P=0D+075L+0.6W] W |
U=1.2D+1.6W + 0.5L P=D+0YyE P=D+075L+0.7E] Footing Width
U=12D+1.0E +1.0L
Conventional Footing Design Parameters:
Allowable Bearing Pressure 2000 psf
Seismic or Wind Loading? N ——z 2000 psf
Footing Width 18 inches
Ao, O ft
Ly 0.5 ft
Model Foundation as Fixed/Fixed Member
Egn.1: M,=PLE P, kips
M,= 0.120 k-ft 5 i
Steel Reinforcing Design: e e
»= ': -
Steel Depth 9 in .
Bar size {#) 5  bar
# of bars 2
@M, = 235 kipft (Design Cap.)
M= 0.120 kip-ft (From Eqn. 1)
@Mn/Mu = 1953 OK

Therefore use 18 inch x 12 inch footing, with (2) #5 bar bottom. See Details.
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P1 - PAD FOOTING ANALYSIS & DESIGN

Pad Footing Calculation

R

Reactions on F{:-oting D L E w l )
Pt Load 1247 912 0.00  kips
SUM: 1247 912 0.00 0.00  kips
Required Strength: U= 296 kips
U=1.20+16L ASD: P= 216 kips
U=12D+16L+0.5W P=D+L B
U=12D+186W+05L P=D+0.6W P =D + 0.75]L+0.6W]
U=1.2D+1.0E+1.0L P=D+07E P =D +0.75[L+0.7E] EhEERES NS
qul
Pad Footing Design Parameters:
Allowable Bearing Pressure = 2000 psf
Seismic or Wind Loading? ——> N —= 2000 psf
Footing Width Design:
Try Square Footing Width, B = 48 inches
Ooar = 1349 4 psf
Qugow =  2000.0 psf
Qatiow/Quear = 1.48
Reinforcement Design:
Mu = 0.14  kips-in
qu= 001 psi
Acrega  0.000429 in”

Reinforcement Req'd

174

(4) #5 Bars Spaced Evenly (14" ox )



P2 - PAD FOOTING ANALYSIS & DESIGN

Pad F i lculation
: : P
Reactions on Fontlnﬁ D L E w l 3
Pt Load .02 068 0.00 Kips

SUM: 562 668 000 0.00  kips

Required Strength: U= 174 kips

U=1.2D+16L ASD: P= 123 kips

U=1.20+16L +0.5W P=D+L B

U=12D+1.6W +0.5L P=D + 0.6W P =D + 0.75[L+0.6W]

U=1.2D+1.0E +1.0L P=D+0.7E P =D +0.75[L+0.7E] EEEEEEEE
q,

Allowable Bearing Pressure > 2000 psf

Seismic or Wind Loading? —— M —= 2000 psf

Footing Width Design:
Try Square Footing Width, B = 36 inches
Opear =  1366.7 psf
Qaow = 2000.0 psf

Qatow/ Qosar = 1.46

Reinforcement Design:

Mu = 0.06  kips-in
gu= 0.01 psi
A reqs  0.000174 in”

Reinforcement Req'd (3) #5 Bars Spaced Evenly (15" oe )
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P3 - PAD FOOTING ANALYSIS & DESIGN

Pad Footing Calculation

Reactions on Footing D L E w l“"‘
Pt Load 5.07 3.00 0.00 Kips

SUM: 507 300 0.00 0.00 _kips

Required Strength: U= 109 Kips

U=12D+16L ASD: P= 81 kips

U=1.2D+1.6L+0.5W P=D+L 8
U=12D+16W +05L P=D+06W  P=D+075[L+0.6W]

U=12D+1.0E+1.0L P=D+07E P =D + 0.75[L+0.7E] tt1tttttt

L

Al

Pad Footing Design Parameters:
Allowable Bearing Pressure > 2000 psf

Seismic or Wind Loading? ——> N —= 2000 psf

Footing Width Design:

Try Square Footing Width, B = 30 inches
Qraar = 1291.2 psf
Qatiow = 2000.0 psf
Qason! Yoear = 1.55

Reinforcement Design:
Mu = 0.03 kips-in
qu= 001 psi
Acreqa  0.000084 in

Reinforcement Req'd (3) #5 BarsSpaced Evenly (12° o. )

176



P4 - PAD FOOTING ANALYSIS & DESIGN

Pad Footing Calculation
P
Reactions on Footing D L E w l’“
Pt Load 723 4 86 - 0.00 kips

SUM: 723 486 0.00 0.00  kips

Required Strength: U= 165 Kips

U=12D+16L ASD: P= 121 kips

U=1.2D+16L+05W P=D+L B

U=120D+1.6W + 0.5L P=D+086W P =D +0.75[L+0.6W]

U=12D+1.0E +1.0L P=D+0.7E P =D +0.75[L+0.7E] o O O
a,

Allowable Bearing Pressure = 2000 psf

Seismic or Wind Loading? —— M ——= 2000 psf

Footing Width Design:
Try Square Footing Width, B = 20 inches
Qbear = 1934.4 psf
Qaitow = 2000.0 psf

Qaitow! Obear = 1.03
Reinforcement Design:
Mu = .04  kips-in
qu= 002 psi
Ajreqa  0.000127 in®

Reinforcement Reg'd (3) #5 Bars Spaced Evenly (12" ac )

177



P5 - PAD FOOTING ANALYSIS & DESIGN

178

Pad Footing Calculation

fmi

Reactions on antinﬂ D L E w l
Pt Load 7.55 4.30 - 0.00  kips

sUM: 755 430 0.00 0.00  kips

Required Strength: U= 159 kips

U=12D+16L ASD: P= 119 kips

U=1.2D + 1.6L + 0.5W P=D+L ! B
U=1.2D+16W + 0.5L P=D+0.6W P =D + 0.75[L+0.6W) '

U=1.2D+1.0E +1.0L P=D+0.7E P =D +0.75[L+0.7E] EREEE SRR

Pad Footing Design Parameters:
Allowable Bearing Pressure = 2000 pst

Seismic or Wind Loading? —— N —= 2000 psf

Footing Width Design:
Try Sgquare Footing Width, B = 36 inches
Quear = 1316.7 psf
Qapiow = 2000.0 psf
qallcr-'s"lqbaar = 1.52

Reinforcement Design:

Mu = 005 kips-in
Qu = 0.01 DSi
Acreqa  0.000159 in”

Reinforcement Req'd (3 #5 Bars Spaced Evenly (15" ox )
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Reactions on antinﬂ D L E w T'"'
Pt Load 3.00 0.90 -- 0.00  kips
SUM:  3.00 0.90 0.00 0.00 kips
Required Strength: U= 50 kips
U=1.20+16L ASD: P= 3.9 kips
U=12D+16L +0.5W P=D+L B
U=12D+1.6W +0.5L P=D+0.6W P =D + 0.75[L+0.6W]
U=1.2D + 1.0E + 1.0L P=D+0.7E P =D + 0.75[L+0.7E] BEEEEREE
qul
Pad Footing Design Parameters:
Allowable Bearing Pressure e 2000 psf
Seismic or Wind Loading? ——= M —>= 2000 psf
Footing Width Design:
Try Square Footing Width, B = 24 inches
Ybear = 975.0 psf
Qaiww =  2000.0 psf
qalbfr"lthar = 2.05
Reinforcement Design:
Mu = 0.01  Kips-in
qu= 001 psi
Acregs  0.000028 in®

Reinforcement Reg'd

(2} #5 Bars Spaced Evenly (18" o )
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Pad Footin Iculation
F’l"'l'
Reactions on F&oﬁnﬁ D L E w l
Pt Load 19.70 12.40 - 0.00 kips

SUM: 1970 1240 0.00 0.00  kips

Required Strength: U= 435 kips

U=12D+16L ASD: P= 321 kips

U=1.2D+16L+05W P=D+L B

U=12D+16W+0.5L P=D+086W P =D + 0.75|L+0.6W]

U=1.2D+ 1.0E + 1.0L P=D+0.7E P =D +0.75[L+0.7E] trtttittt
Iq-«.

P

Allowable Bearing Pressure = 2000 psf

Seismic or Wind Loading? —— M = 2000 psf

Footing Width Design:
Try Square Footing Width, B = 54 inches
Obear = 1585.2 psf
Qatiow = 20000 psf

qalu:lw'lqb-aar = 1.26

Reinforcement Design:
Mu = 0.24 kips-in
qQu= 001 psi
Acreqy  0.000731 in®

Reinforcement Req'd (dy #5 Bars Spaced Evenly (16" o )
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FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

FOOTING AMALYSIS

Length of foundation L. =8 ft

Width of foundation Ly=51ft
Foundation area A =Lex Ly =40 ft2
Depth of foundation h=12in

Depth of soil over foundation haeit = 16 in

Density of concrete

0.679 ksf

eone = 150.0 b/t

0.679 ksf

Column neo.1 details
Length of column
Width of column
position in x-axis
position in y-axis

\MU A

=15.00 in
I,.-u 5.50 in

=48.00 in

w1 =30.00 in

A

Tedds calculation version 3.2.09

OO 57

0

o
it

73 kst



Soil properties

Gross allowable bearing pressure
Density of soil

Angle of internal friction

Design base friction angle
Coefficient of base friction

Foundation loads
Self weight
Soll weight

Column no.1 loads
Dead load in 2

Live load in z

Live roof load in z
Wind load in z

Wind load moment in x

Footing analysis for soil and stability

Load combinations per ASCE 7-16
1.0D (0.235)

1.00 + 1.0L (0.264)

1.0D + 1.00Lr (0.256)

1.0D + 1.08 {0.235)

1.0D + 1.0R (0.235)

1.00 + 0.75L + 0.75Lr {0.273)

1.0D + 0.75L + 0.755 (0.257)

1.0D + 0.75L + 0.75R {0.257)

1.00 + 0.6W (0.324)

1.00 + 0.75L + 0,75Lr + 0.45W (0,340)
1.0D + 0.75L + 0.755 + 0.45W (0.324)
1.0D + 0.75L + 0.75R + 0.45W (0.324)
0.6D + 0.6W (0.333)

alow_Groem = 2 Ksf
et = 12000 Ib/ft?
¢ = 30.0 deg
dee = 30,0 deg
tan(ées) = 0.577

Fawt = h = yeanc = 180 psf
Fasit = Fsail 2 yaci = 160 psf

Froz1 = 6.4 kips
FL:1 = 2.4 kips
FLe1 = 1.7 kips
Fwz1 = -1.7 kips
Mhasr = =18.1 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE 7-16
1.0D (0.235)

1.00D + 1.0L (0.264)

1.0D + 1.0Lr (0.256)

1.0D + 1.05 (0.235)

1.0D + 1.0R (0.235)

1.00 + 0.75L + 0.75Lr {0.273)

1.0D + 0.75L + 0.755 (0.257)

1.0D + 0.75L + 0.75R {0.257)

1.00 + 0.6W (0.324)

1.00D + 0.75L + 0,75Lr + 045\ (0,340)
1.0D + 0.75L + 0.755 + 0,45V (0.324)
1.0D + 0.75L + 0.75R + 0.45W (0.324)
0.6D + 0.6W (0.333)

Combination 11 results: 1.0D + 0.75L + 0.75Lr + 0.45W

Forces on foundation
Force in z-axis

Moments on foundation

Fae =yo s A% (Fam + Fuail) + yDx Foet + 0% Foet + 0% Fuet + 9w = Fae =

21.0 kips

Moment in x-axis, aboul x is 0 Moz = yo = (A x (Fest+ Fasit)e La S 2) + 0% (Foet = X))+ yLx (FLev = xa) +
virx (Fresse x1)+ ypw = (Fwet = +hwea ) = 76.0 kip_ft
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Moment in y-axis, about y is 0 May = yox (A x (Fom+ Faot) s Ly f2) + yo = (Foztx ya) # = (Frza= yi) +
yiex (Fret e ye) +ywx (Fwet o= ya) = 52,6 kip_ft

Uplift verification
Vartical force Fda= = 21.048 kips
PASS - Foundation is not subject to uplif

Stability against overturning in x direction, moment about x is 0

Owerturning moment Mot = pw < {Fwzr = it ) = =11.26 kip_ft

Resisting moment Mroa = o (A (Faee+ Facil) 2 L/ 2) + yp = (Foeo= 3] + 9= (Fuoox ) +
yirx (Fuer = ) = 87.29 kip_ft

Factor of safety abs{Maxe [ Mana) = 7.750

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against overturning in x direction, moment about x is Lx

Owerturning moment Momie = yw = {Fwet = (%1- L)) = 3.1 kip_ft

Resisting moment Mral = -1 = (yoox (Aox (Fom + Foai) = Lad 2)) + yo 2 (Foer s (%1 - L)) + 90 =
(Fiet = (%1 - L)) + 90 2 (Freet = (%1 - La)) +oowe s (Wbt ) = -95.46 Kip_fit

Factor of safety abs(Mr« / Mo ) = 30.833

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against overturning in y direction, moment about y is 0

Owerturning moment Momen = ww = (Fuet = 1) = =1.93 kip_ft

Resisting moment Mryo =0 = (A s (Fem + Fsai) = Ly f 2) + yos (Foer = yi) + 0 x (Fuo= yi) +
e (FLet o yi) = 54,56 kip_ft

Factor of safety abs(Meayo | Mora) = 28.194

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against overturning in y direction, mement about y is Ly

Overturning moment Mot = yw = (Fwa = {1 = Ly)) = 1.93 kip_ft

Resisting moment Mg = -1 = {ypx (Ax (Fam * Fsat) = Ly { 2)) + o= (Fom = (y1-Ly)) #p0 =
(Fizt = {y1 - Ly}} * pir = {Fue = (y1 - Ly)) = -54.56 kip_ft

Factor of safefy abs{Mru / Moma) = 28,194

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in x-axis Ede = Mex / Faz - Lo/ 2 = -4,656 in
Eccentricity of base reaction in y-axis By = May /Fez - Ly F2=0in

Pad base pressures
gr=Fazx {1-6x @/ Le-6x &/ Ly)/iLex Ly) = 0.679 ksf

gz =Faz= {1-6x @ar/Le + B Bay/ Ly) [/ (Lo = Ly) = 0.679 ksf
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Qo= Farx (146 @a/Le-8x eo/Ly) S (Lex Ly) = 0.373 kst

Qa=Farx (1+6 % @n/ L+ 6% &/ Ly (Lex Ly)= 0.373 ksf
Minimum base pressure Qmn = Min{q1,q2,0:,04) = 0.373 ksf
Maximum base pressure Qe = MAX(Q1,g2,03,G¢) = 0.679 ksf
Allowable bearing capacity
Allowable bearing capacity Qaliow = Catow_dross = 2 ksf

Qe { Catow = 0.340

PASS - Allowable bearing capacily exceeds designh base pressure

FOOTING DESIGN {ACI318)

In accordance with ACI318-14

Material details

Compressive strength of concrete fz = 4000 psi
Yield strength of reinforcement fy = 60000 psi
Cover to reinforcemeant Coom = 3N
Concrete type Mormal weight
Concrete modification factor L =1.00

Analysis and design of concrete footing

Load combinations per ASCE 7-16
1.40 (0.081)

1.2D + 1.6L + 0.5Lr (0.112)

1.2D + 1.6L + 0.55 (0.104)

1.2D + 1.6L + 0.5R (0.104)

1.2D + 1.0L + 1.6Lr {0.118)

1.2D + 1.0L + 1.65 (0.091)

1.2D + 1.0L + 1.6R {0.091)

1.2D + 1.6Lr + 0.5W (0.086)

1.20 + 165 + 0.5W (0.062)

1.2D + 1.6R + 0.5W (0.062)

1.2D + 1.0L + 0.5Lr + 1.0W (0.083)
1.20 + 1.0L + 0.55 + 1.0W (0.075)
1.20 + 1.0L + 0.5R + 1.0W (0.075)
0.9D + 1.0W (0.038)

Combination 11 results: 1.2D + 1.0L + 0.5Lr + 1.0W

Forces on foundation
Ultimate force in z-axis Fuz =90 = Ax (Few+ Feai) + 70 % Fozi + % Fizt # yurx Fuzt + 9w = Pz =
24.0 kips
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Moments on foundation

Ultimate moment in x-axis, about x 15 0 Mo = o= (A x (Fowt+ Fsa) = Lo/ 2} # o (Fost= )+ g0 = (Fu= xi) +
yrx (Fuet = %)+ pw = (Fwer 0+ Mesa ) = T8.0 kip_ft

Ultimate momeant in y-axis, about v is 0 My =y (A= (Fawt+ Fsal) 2 Ly 2) + yo = (Footx ya) # g0 = (Fuas= yi) +
yrx (Fuet = y) + e = (Pt = y) = 6001 kip_ft

Eccentricity of base reaction

Eccentricity of base reaction in x-axis €ux = Mux | Fuz - Le { 2 = 0,064 in
Eccentricity of base reaction in y-axis e = Muy fFiz-Ly/2=0in

Pad base pressures
Qui = Fuzx (1-8x ewd Le-6x ew ! L)/ (Lex Ly) =0.941 ksf
Quz=Fuzx (1-6 % @ue/ Le # 6= euyrd Ly) S (La= Ly) = 0.941 ksf
Qui=Fux (1+6x euw/Li-6x euw/!Ly)S(Lex Ly)=0.26 ksf
qQui = Fuzx (146 x eu/ Lx+6x eu /Ly / (Lex Ly) = 0.26 ksf

Minimurm ultimate base pressure Qurrin = MiA{gut, Quz, e, qua) = 0,26 ksf
Maximum ultimate base pressure Qumax = MaX(Qut, Quz,Qus,gus ) = 0.941 ksf
Shear diagram, x axis (kips) Moment diagram, x axis (kip_ft)
I a a 08
i
0.4
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Momaent design, x direction, positive momant

Utimate bending moment Musmax = 13,479 kip_ft
Tension reinforcement provided 5 No.5 bottom bars (13.3 in c/c)
Area of tension reinforcement provided Asxbotpoe = 1,558 in?
Minimum area of reinforcement (8.6.1.1) Aomin = 0.0018 = Ly« h=1.296 in®
FPASS - Area of reinforcement provided exceeds minimum

Maximum spacing of reinforcemant (8.7.2.2) Smax = min(2 = b, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement d =h - Cram = duice / 2 = B.688 in
Depth of compression block 8 = Psxcbatprow % fy /(085 = fox Ly) = 0.456 in
Meutral axis factor [i1= 085
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Depth to nautral axis
Strain in tensile reinforcement (8.3.3.1)

Mominal moment capacity
Flexural strength reduction factor
Design moment capacity

Moment design, x direction, nagative momant

Litimate bending moment
Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement (8.6.1.1)

Maximum spacing of reinforcemeant (8.7.2.2)

c=alp=0.536in
g =0.003 = d/c-0.003=0.04559
PASS - Tensile strain exceeds minimum required, 0.004

Mn = Asspotprow = fyx {d - a/ 2) = 65,562 kip_ft
tr = min{max(0.65 + (g - 0.002) = (250 ( 3}, 0.65), 0.9) = 0.900
i = dr < My = 59,005 Kip_fi
My emas [ dhe = 0,228

PASS - Dasign moment capacity exceeds ultimate moment load

Muxmn = 0,639 kip_fi
3 No.5 top bars (13.3 iIn cfc)

Asx.l.np.pruv = 1.55 inz
Asmin = 0.0018 » Ly« h=1.296 in?
PASS - Area of reinforcement provided exceeds minimum

Smax = mMin(2 = h, 18in) =18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing

Depth to tension reinforcement

Depth of compression block

Meutral axis factor

Depth to neutral axis

Strain in tensile reinforcement (8.3.3.1)

Mominal momenlt capacity
Flexural strength reduction factor
Design moment capacity

One-way shear design, x direction
Ultimate shear force

Depth to reinforcement

Shear strength reduction factor
Mominal shear capacity (Eg. 22.5.5.1)
Design shear capacity
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d =N - Cram = guiep / 2 = B6BB In
a = Aseropprow = fy [ (0,85 fox Ly) = 0.456 in
[i1 = 0.85
c=alf1=0.536in
er=0.003= d/c-0.003 =0.04559
PASS - Tensile strain exceeds minimum required, 0.004
M = Assiopoow = Tyx (d-a/ 2) = 65.562 kip_ft
dr = min{max(0.65 + (g - 0.002) = (250 3), 0.65), 0.9) = 0.900
tn = dr= My = 59.005 Kip_ft

EbE{Mn.x.n‘m} ,|r 4}Mn =0.011
PASS - Design moment capacity exceeds ultimate moment load

Vux = 6.137 kips
v = min(h - Grom = fetet { 2,0 = Goam = e 2} = B.688 in
e =0.75
Vo=2x A= V(fex 1psi)= Lyx dv=65.933 kips
#Vn = dv = Vo= 49.45 kips
Ve ! gV = 0,124
PASS - Design shear capacity exceeds ultimate shear Joad
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Shear diagram, y axis (kips)
2.8 a5

45

Moment design, y direction, positive moment

Litimate bending momant
Tension reinforcement provided

Area of tension reinforcement provided
Minimurm area of reinforcement (8.6.1.1)

Maximum spacing of reinforcement (8.7.2.2)

Moment diagram, y axis (kip_ft)

57

M ymes = 4718 kip_ft
¥ No.5 bottom bars (14.8 in c/c)

Asybatpeee = 2,17 N2
Aemin=0.0018 « Lex h=2.074 in?
PASS - Area of reinforcement provided exceeds minimum

Smax = min(2 =« h, 18 in) =18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing

Depth to tension reinforcement

Depth of compression block

Meutral axis factor

Depth to neutral axis

Strain in tensile reinforcement (8.3.3.1)

Mominal momeant capacity
Flexural strength reduction factor
Design moment capacity

Footing geometry factor (13.3.3.3)
Area of reinf, req, for uniform distribution (CRS1)

One-way shear design, y direction
ttimate shear force

Depth to reinforcement
Shear strength reduction factor
Mominal shear capacity (Eg. 22.5.5.1)

Design shear capacity

d =1 - Crom = funat = dy et/ 2 = B.062 in
8= Asyborprae % Ty [ (0.85 % fox L= 0,399 in
p+=0.85
c=a/fi1=0468in
e=0003= d/c-0.003 = 004854
PASS - Tensile strain exceeds minimum reguired, 0.004

Mo = Asyporpene = Ty (d-a/ 2) = 85.314 Kip_fit
& = min{max(0.65 + (& - 0.002) = (250 3), 0.65), 0.2) = 0.900
dh = g M= TE.TBI kip_ft
Iy man /il = 0,061
PASS - Design moment capacity exceeds ultimate moment load

fr=Ls/ Ly=1.600
Asreg = (Muymas [ (g0 fyoe (d-al 200 2 Brld (fir+ 1) = 0.164 in?
PASS - Reinforcement can be distributed uniformly

Vuy = 2.926 kips
dv = minih - Coam - kot - drbat § 2,0 - Coom - e £ 2) = 82062 in
= 0.75
Wn=2= b= V(fox 1psi)= L= dv=97.904 kips
W = g 2 Ve = T73.428 kips
Vuy [ Ve = 0.040
PASS - Design shear capacity exceeds ultimate shear load



Two-way shear design at column 1

Depth to reinforcement diz = 8.375in

Shear perimeter length (22.6.4) lp = 23.375 in

Shear perimeter width (22.6.4) lyp=13.875 in

Shear perimeter (22.6.4) bo=2% (ko +dz) + 2= (ly *+ dwz) = 74.500 in

Shear area g = lopaim = lyparm = 324,328 In?

Surcharge loaded area P = Bp =l %l = 241.828 in?

Ultimate bearing pressure at center of shear area  Qupsvo = 0,601 ksf

Ultimate shear load Fup=ym= Fozt +yLx Frar + yurx Fust +yw o Fowat + o< Apx Fest 4+ yo=
A= Fooi - Qupavg = Ap = B.525 kips

Lltimate shear stress from vertical load vug = max(Fup / (bo = diz),0 psi) = 13.663 psi

Column geometry factor (Table 22.6.5.2) f=lkalln=273

Column location factor (22.6.5.3) s =40

Concrete shear strength (22.6.5.2) Vepa = (2 + 4T PB)x ko W{fex 1 psi) = 219.251 psi

Vopn = (s % Oz [ Bo + 2) % A< V(fex 1 psi) = 410.884 psi
vepe = d % b V{fex 1 psi) = 252.982 psi
Vep = MIN(Vepa, Veob, Veps) = 219,251 psi

Shear strength reduction factor de = 0.75
Mominal shear stress capacity (Eq. 22.6.1.2) Wn = vep = 219,251 psi
Design shear stress capacity (8.5.1.1(d)) dvn = g = vn = 164,438 psi

wug [ v = 0,083
PASS - Design shear stress capacity exceeds ultimate shear stress load

|
.L‘ |.|— 7 Mo.5 bollem bars (14.8 in el
T Mo.5 top bars (14 8 in oic)

5 ho.5 bottom bars (13,3 in ofc)

3 Mo.5 top Bars (13,3 in ot
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3.2 SLAB ON GRADE REINFORCEMENT ANALYSIS

For Grade 60 reinforcing bars:

As =F L w/ 2 fs 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 W1.5 (ASTM A185) wire at 6-in, spacings in each direction, designated as: 6 x 6 - W1.5 x W1.5
As =2 x 0.015 sq.in./ft = 2 x 0.030 sq.in./ft.
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