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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)

Calculation performed by SCIA Engineer 20.0

1.2 CODE CRITERIA

2021 IBC

Seismic Design Category: A

Wind Speed: 165 MPH
Wind Exposure: D

Snow Load (Roof): 0 psf

1.3 MATERIALS
Hot Rolled Steel Grade
-  WIDE FLANGE BEAMS - ASTM A992
- HOLLOW STRUCTURAL SECTIONS - ASTM A500 Gr.B
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 30.00 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

30

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)
12D +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




SNOW LOADS

AVERCAN SOCIETY OF DML ENGINEERE

Snow

Results:
Ground Snow Load, p,:
Mapped Elevation:
Data Source:

Date Accessed:

2
0 Ib/ft
33 ft
ASCE/SEI 7-16, Table 7.2-8

Mon Dec 18 2023

Values provided are ground snow loads. In areas designated "case study
required,” extreme local variations in ground snow loads preclude mapping at
this scale. Site-specific case studies are required to establish ground snow
loads al elevations not covered.

Snow load values are mapped to a 0.5 mile resolution. This resclution can
create a mismatch between the mapped elevation and the site-specific
elavation in topographically complex areas. Engineers should consult the local
authority having jurisdiction in locations where the reported *elevation’ and
‘mapped elevation’ differ significantly from each other,



WIND LOADS



Building data
Type of roof

Length of building
Width of building
Height to eaves
Pitch of main slope
Pitch of gable slope
Mean height

General wind load requirements

Basic wind speed

Risk category

Velocity pressure exponent coef (Table 26.6-1)
Ground elevation above sea level

Ground elevation factor

Exposure category (cl 26.7.3)

Enclosure classification {cl.26.12)

Internal pressure coel +ve (Table 26.13-1)
Internal pressure coaf —ve (Table 26.13-1)
Gust effect factor

Mirirmum design wind loading (c1.27.4.7)

Topography
Topography factor not significant

WVelocity pressure equation

Hipped
b=92.50f
d=238.50ft
H=21.00 ft
ap = 26.6 deg
ceo = 26.6 deg
h=25811

V' =165.0 mph

I

Ko =085

Za = 0ft

Ke = exp(-0.0000362 * z5/1ft) = 1.00
D

Enclosed buildings
GCu =018
ll‘I--?T-"'ﬂai_u =-0.18
=085

firin = 8 b/t

Kx=1.0
q=000256 " K: " Kz * Ko * V2 * 1psfimph?



Velocity pressures table

z (ft) K: (Table 26.10-1) q: (psf)
15.00 1.03 61.02
15,00 1.03 61.02
21.00 1.09 64.45
25.81 1.13 66,74
Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.) o = 66.74 psf
Pressures and forces
Met pressure p=q*G"* Cp-q~ Gl
Met force Fo=p" A
Roof load case 1 - Wind 0, GCy 0.18, -cge
Ref. Ext pressure | Peak velocity | Net pressure Area MNet foree
Zone height cocfficient cpe | pressure qp P Aret Fu
() (psf) (psf) (ft%) (kips)
A (=ve) 25.81 -0.33 6. 74 =351 1576.57 48,10
B (-ve) 25.81 -0.60 66.74 -46.05 1576.57 -72.60
C {-ve) 25.81 -1.01 6. 74 -69.36 186,26 -12.92
D (-ve) 2581 .83 66,74 -59.20 462,43 -27.37
E(-ve) 25.81 -0.57 06,74 -44.24 179.95 -7.96
Total vertical net force Fuy =-151.11 kips
Total horizontal net force Fun = 10.96 kips
Walls load case 1 - Wind 0, GCpri 0.18, ~Cpe
Ref. Exi pressure | Peak velocity | Net pressure Area Met force
Fome height coefficient ¢pe pressure (p p Arer Fa
(ft) (pst) (psf) (ft*) (Kips)
Ag 15.00 0.80 61.02 2948 1387.50 40,90
Az 15.00 (.30 61,02 29.48 0.00 (.00
A 21,00 .80} 64.45 3182 55500 1766
B 25.81 -0.50 66.74 -40.38 1942.50 -78.43
C 2581 070 66.74 -51.72 HO8.50 -] %2
D 25.81 -0.70 66.74 -51.72 808.50 -41.82




Overall loading

Projected vertical plan area of wall

Projected vertical area of roof

Mininum overall horizontal loading

Leeward net force
Windward net force

Owerall horizontal loading
Roof load case 2 - Wind 0, GCy -0.18, -0¢p

Auert wo=b " H=1942.50 ft*
Avet o =b " di2 * tanfun) - (/2 * tanjon)? £ tan{us) = 705,18 fi2
Futotl_min = Prin_w * Auert w0 F Prons * Auer 0 = 36.72 Kips

Fi = Fuwe = -T8.4 kips
Fa = Fua 1 + Fawa z + Fuwe 3 = 58.6 kips

Fucts = max(Fu- Fi + Fuh, Fuos ma) = 148.0 kips

Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe | pressure qp P Arer Fu
(f) (pst) (psf) (ft)) (kips)
A [Fve) 2381 s 6674 20.70 1576.57 32,64
B (tve) 2581 -0.60 6674 -22.02 1576.57 -34.72
C (+ve) 2581 .18 66,74 130 186,26 0.34
D (+ve) 2581 018 66.74 1.80 462.43 0.83
E (+ve) 25.81 .18 66,74 1,80 179.95 0.32
Total vertical net force Fur =<0.52 kips
Total horzontal net force: Fun = 30.13 kips
Walls load case 2 - Wind 0, GCp 0.18, -0¢p.
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe | pressure qp 1] Aer Fu
(ft) (psf) (pst) (ft) (Kips)
A 15.00 0,80 61.02 3351 1387.50 7424
A 15.00 (L8O n1.02 33.51 (0.00 (L00
A 21.00 0.80 6443 5584 355,00 30,99
B 2581 -0.50 66,74 -16.35 194250 -31.76
C 2581 -0,70 66,74 -27.70 BO8.50 -22.39
D 25.81 -0.70 66.74 -27.70 BOH.50 -22.39
Overall loading

Projected vertical plan area of wall

Projected vertical area of roof

10

Auerw 0 =b* H=1942.50 ft*
Aver_r0= b * di2 * tan{an) - (/2 * tan(cue))? / tan(oeo) = 705.18 ft2
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Minimum overall horzontal loading
Leeward net force

Windward net force

Owverall horizontal loading

Roof load case 3 - Wind 90, GCi 0.18, -Gpe

Ftotal min = Prin w ™ Puedw 0+ Prinr ~ Auer r 0 = 3672 Kips
Fi = Fuwn = =31.8 kips

Fuw = Fuet_1 + Fuows 2 + Fuue, 3 = 105.2 kips

Fucgatal = mami{Fu - F1 + Fan, Prjoia_min) = 167.1 kips

Ref. Ext pressure | Peak velocity | Net pressure Area Met force
Fone height coefficient ¢ | pressure gp p Aur Fu
(ft) (psf) (psf) (ft*) (Kips)
Af-ve) 2581 -0.21 6674 -23.81 414.32 986
B (-ve) 2581 .60 .74 -46.05 414.32 -19.08
C{-ve) 2581 .90 674 -63.07 186.26 -11.75
D {-ve) 25.81 ~0.90 56.74 -63.07 S10.60 -32.20
E (-ve) 2581 .50 H6_74 -40.38 111117 44 86
F (-ve) 25.81 -0.30 66.74 -29.03 1345.10 -39.05
Total vertical net force Fuev = -140.24 kips
Tatal horizontal net force Fwn = 4,12 kips
Walls load case 3 - Wind 90, GCpi 0.18, Cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Met force
Fone height coefficient cpe | pressure gp p Aver Fu
(ft) (psf) (psf) (ft') (kips)
A 15.00 (n.80 fH1.02 2948 5T7.50 17.02
Ao 1 5.00 (.80 #1.02 2948 0.0d) 0.00
Ay 21.00 (80 43 31.82 231.00 7.35
B 2581 -0.28 (0. 74 -27.39 ROE.50 -22.35
C 2581 0,70 6. 74 -51.72 1942.50 -100.47
D 2581 -0.70 6. 74 -51.72 1942.50 -100.47
Overall loading
Projected vertical plan area of wall Bt wan =d * H = B0B.50 ft
Projected vertical area of roof Auet r o0 = d54 * tanoe) = 185.32 fi*
Minimum overall horizontal loading Fuatob_min = Prin_w *~ Puertw 90 + Prein_r * Beent e oo = 1442 kips
Leeward net force Fi = Fuwe = -22.5 kips

Windward net force
Cwverall horizontal loading

Fue = Fawa 1 + Fuwa 2 + Fuwe 3 = 244 kips
Fuota = mias(Fu - Fi # Fun, Fuom mn) = 51.0 kips
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Roof load case 4 - Wind 90, GCp -0.18, +cpe

Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height | coefficient cp. | pressure gp p Aer F
(ft) (psf) (psh) (ft’) (kips)
A (Hve) 2581 029 66.74 28.37 414.32 11.75
B (+ve) 2581 (.60 .74 -22.02 414.32 912
C(t+ve) 25.81 18 6. 74 180 186.26 0.34
D (+we) 2581 ()L 14 06,74 1.0 510,60 (.92
E (+ve) 25.81 A8 f6.74 180 111117 2.00
F (+ve) 2581 118 66,74 1.6 134510 242
Total vertical net force Fux = 743 kips
Total horizontal net force Fuwn =9.33 kips
Walls load case 4 - Wind 90, GCy 0.18, +cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Met force
Fone height coefficient cp. | pressure qp p Aref Fu
(ft) (pst) (psf) (ft*) (kips)
A 15.00 0.80 61.02 33.51 STT.50 30,90
Az 15.00 (.80 61.02 53.51 0.00 0.00
Az 21,00 0.80 6445 25.84 231,00 12,50
B 2581 -0.28 66,74 -3.80 BOR.50 312
C 25.81 0,70 66,74 -27.70 1942 .50 -33.80
D 2581 070 66.74 -27.70 194250 -53.80
Overall loading
Projected vertical plan area of wall Poer wan =d * H = 808,50 f#

Projected vertical area of roof

Minimum overall horizontal loading

Leeward net force
Windward net force

Owverall horizontal loading

Auert 0 = d¥/4 * tanjon) = 185.32 ft*

Fw.1nl=i_n'in = Pmin_w * .Iﬁhlm'l_w_ElII + Prmin_r * .Iﬁr.-':rl_r_ﬂﬁ =14.42 I':ipG
Fi = Fue = -3.1 kips
Fu = Fuow 1t *+ Fuma 2 + Fawes 5 = 43.8 kips

Fusetat = Max(Fu - Fi + Fun, Futceamn) = 56.3 kips
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SEISMIC LOADS
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2. STRUCTURAL ANALYSIS

2.1 BUILDING DESCRIPTION

The two-storey building is complexly shaped in plan, the building is 92'-10" long and 39'-7" wide. The
longitudinal walls of the first floor are sized to extend beyond the longitudinal walls of the ground floor and are
supported by the floor structures. Walls, floor and roof trusses are designed of LGS structural framing.

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

The design of the structure 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 direction is achieved due to the sprayed concrete shear wall,
transverse directions are achieved due sprayed concrete shear wall and to x-brace strap.

Structural analysis is done in SCIA Engineer 20 software. This software allows automatic determination
of the load combination that causes the highest forces in structural members for further analysis and
cross-section selection. Governing load cases are shown in the sections "CHECKING STEEL ELEMENTS".
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:
k k-1
o - 2]
- <iolerance
|

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.



18

2.2 GENERAL SCHEME
General views
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FRONT ELEVATION VIEW

FRONT ELEVATION VIEW

RIGHT SIDE ELEVATION VIEW
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SECOND STORY RIGHT SIDE ELEVATION VIEW

(.

LEFT SIDE ELEVATION VIEW

| Vd V4
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2.3 APPLIED LOADS

1. DL2 Dead weight of steel structures (automatically)

2. DL2 Wall dead load
Dead loads distribution

DL = 45 psf/ DL = 13.45 psf
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3. DL3 Roof, Floor, Ceiling dead load
Dead loads distribution
Roof dead load - 20 psf. Floor dead load - 15 psf. Ceiling dead load - 8 psf.
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4. L Live load
Live loads distribution
L=40 psf floor live load / L=10 psf ceiling live load
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5. LR Roof live load
Live loads distribution
Lr=30psf
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6. Wx+ (0.18) Wind load
Windward wind pressure - 31.82 psf, Leeward wind pressure - 40.32 psf,
Winward Roof wind pressure - 30.51 psf, Leeward Roof wind pressure - 46.05 psf

7. Wx+ (-0.18) Wind load
Windward wind pressure - 55.93 psf, Leeward wind pressure - 16.35 psf,
Winward Roof wind pressure - 20.7 psf, Leeward Roof wind pressure - 22.02 psf (Up)
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8. Wx-(0.18) Wind load
Windward wind pressure - 31.82 psf, Leeward wind pressure - 40.32 psf,
Winward Roof wind pressure - 30.51 psf (Up), Leeward Roof wind pressure - 46.05 psf (Up)

8. Wx- (-0.18) Wind load
Windward wind pressure - 55.93 psf, Leeward wind pressure - 16.35 psf,
Winward Roof wind pressure - 20.7 psf, Leeward Roof wind pressure - 22.02 psf (Up)
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10. Wy+ (0.18) Wind load
Windward wind pressure - 31.82 psf, Leeward wind pressure - 27.89 psf,
Winward Roof wind pressure - 23.81 psf (Up), Leeward Roof wind pressure - 46.05 psf (Up)

11. Wy+ (-0.18) Wind load
Windward wind pressure - 55.86 psf, Leeward wind pressure - 16.00 psf,
Winward Roof wind pressure - 28.37 psf, Leeward Roof wind pressure - 22.02 psf (Up)
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12. Wy- (0.18) Wind load
Windward wind pressure - 31.82 psf, Leeward wind pressure - 27.89 psf,
Winward Roof wind pressure - 23.81 psf (Up), Leeward Roof wind pressure - 46.05 psf (Up)

13. Wy- (-0.18) Wind load
Windward wind pressure - 55.86 psf, Leeward wind pressure - 16.00 psf,
Winward Roof wind pressure - 28.37 psf, Leeward Roof wind pressure - 22.02 psf (Up)
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Load cases

Case # Case name
Name Description Spec Action type / Load Direction | Duration

Load type group
DL1 Self weight Permanent / DL -Z

Self weight
DL2 Wall dead load Permanent / DL

Standard
DL3 Roof, Floor, Ceiling dead load | Permanent/ DL

Standard
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
Ex Seismic Load Variable / Static E

equivalent
Ey Seismic Load Variable / Static E

equivalent
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Comb. Name

Load cases

LRFD-Ult (auto) 1

1.4*DL1 + 1.4*DL2 + 1.4*DL3

2 LRFD-Ult (auto) 2 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3

3 LRFD-Ult (auto) 3 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr

4 LRFD-Ult (auto) 4 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6"L

5 LRFD-Ult (auto) 5 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*L + 0.5*Lr

6 LRFD-Ult (auto) 6 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L

7 LRFD-Ult (auto) 7 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr

8 LRFD-Ult (auto) 8 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.6"Lr

9 LRFD-Ult (auto) 9 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Wx+(+0.18)

10 LRFD-Ult (auto) 10 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Wx+(-0.18)

11 LRFD-Ult (auto) 11 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Wx-(+0.18)

12 LRFD-Ult (auto) 12 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Wx-(-0.18)

13 LRFD-Ult (auto) 13 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Wy+(+0.18)

14 LRFD-Ult (auto) 14 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Wy+(-0.18)

15 LRFD-Ult (auto) 15 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Wy-(+0.18)

16 LRFD-Ult (auto) 16 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Wy-(-0.18)

17 LRFD-Ult (auto) 17 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6"Lr + 0.5*Wx+(+0.18)
18 LRFD-Ult (auto) 18 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wx+(-0.18)
19 LRFD-Ult (auto) 19 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wx-(+0.18)
20 LRFD-Ult (auto) 20 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wx-(-0.18)
21 LRFD-Ult (auto) 21 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy+(+0.18)
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Comb. Name

Load cases

22 LRFD-Ult (auto) 22 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy+(-0.18)
23 LRFD-Ult (auto) 23 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy-(+0.18)
24 LRFD-Ult (auto) 24 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy~(-0.18)
25 LRFD-Ult (auto) 25 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Wx+(+0.18)

26 LRFD-Ult (auto) 26 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Wx+(-0.18)

27 LRFD-Ult (auto) 27 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Wx-(+0.18)

28 LRFD-Ult (auto) 28 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5*Lr

29 LRFD-Ult (auto) 29 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Wx-(-0.18)

30 LRFD-Ult (auto) 30 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Wy+(+0.18)

31 LRFD-Ult (auto) 31 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Wy+(-0.18)

32 LRFD-Ult (auto) 32 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Wy-(+0.18)

33 LRFD-Ult (auto) 33 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Wy-(-0.18)

34 LRFD-Ult (auto) 34 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Wx+(+0.18)
35 LRFD-Ult (auto) 35 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr + 1.0*Wx+(+0.18)
36 LRFD-Ult (auto) 36 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Wx+(-0.18)
37 LRFD-Ult (auto) 37 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr + 1.0*Wx+(-0.18)
38 LRFD-Ult (auto) 38 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Wx-(+0.18)
39 LRFD-Ult (auto) 39 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr + 1.0*Wx-(+0.18)
40 LRFD-Ult (auto) 40 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Wx~(-0.18)
41 LRFD-Ult (auto) 41 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr + 1.0*Wx~(-0.18)
42 LRFD-Ult (auto) 42 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Wy+(+0.18)
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Comb. Name

Load cases

43 LRFD-Ult (auto) 43 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr + 1.0*Wy+(+0.18)
44 LRFD-Ult (auto) 44 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Wy+(-0.18)

45 LRFD-Ult (auto) 45 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr + 1.0*Wy+(-0.18)

46 LRFD-Ult (auto) 46 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Wy-(+0.18)

47 LRFD-Ult (auto) 47 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr + 1.0*Wy-(+0.18)

48 LRFD-Ult (auto) 48 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Wy~(-0.18)

49 LRFD-Ult (auto) 49 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr + 1.0*Wy-(-0.18)

50 LRFD-Ult (auto) 50 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5*Lr + 1.0*Wx+(+0.18)
51 LRFD-Ult (auto) 51 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5*Lr + 1.0*Wx+(-0.18)
52 LRFD-Ult (auto) 52 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5*Lr + 1.0*Wx-(+0.18)
53 LRFD-Ult (auto) 53 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5*Lr + 1.0*Wx-(-0.18)

54 LRFD-Ult (auto) 54 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5*Lr + 1.0*Wy+(+0.18)
55 LRFD-Ult (auto) 55 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5*Lr + 1.0*Wy+(-0.18)
56 LRFD-Ult (auto) 56 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5*Lr + 1.0*Wy-(+0.18)
57 LRFD-Ult (auto) 57 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5*Lr + 1.0*Wy-(-0.18)

58 LRFD-Ult (auto) 58 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Ex

59 LRFD-Ult (auto) 59 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + (-1.0)*Ex

60 LRFD-Ult (auto) 60 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.0*Ey

61 LRFD-Ult (auto) 61 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + (-1.0)*Ey

62 LRFD-Ult (auto) 62 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Ex

63 LRFD-Ult (auto) 63 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + (-1.0)*Ex




33

Comb. Name

Load cases

64 LRFD-Ult (auto) 64 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.0*Ey
65 LRFD-Ult (auto) 65 | 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + (-1.0)*Ey
66 LRFD-Ult (auto) 66 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3

67 LRFD-Ult (auto) 67 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Wx+(+0.18)
68 LRFD-Ult (auto) 68 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Wx+(-0.18)
69 LRFD-Ult (auto) 69 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Wx-(+0.18)
70 LRFD-Ult (auto) 70 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Wx-(-0.18)
71 LRFD-Ult (auto) 71 | 0.9"DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Wy+(+0.18)
72 LRFD-Ult (auto) 72 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Wy+(-0.18)
73 LRFD-Ult (auto) 73 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Wy-(+0.18)
74 LRFD-Ult (auto) 74 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Wy-(-0.18)
75 LRFD-Ult (auto) 75 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Ex

76 LRFD-Ult (auto) 76 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + (-1.0)*Ex

77 LRFD-Ult (auto) 77 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 1.0*Ey

78 LRFD-Ult (auto) 78 | 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + (-1.0)*Ey
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2.4 STEEL STRUCTURE CHECK

2.4.1 SECOND-FLOOR WALL DESIGN

2.4.1.1 REAR WALL DESIGN

General scheme

5 3 3
["+] ": wn n
=]
B 2 2
7 g g
g
43 78" =1 34" 108 1747 G0 34* B=11 114" =134 5= 14" I=1304° | 36T

A8 102

Member numbers
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Cross-sections of elements.



36
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Cross-sections properties

Type

Shape type

Item material

Fabrication

Calour

A [inch?]

Ay [inch?], As [inch®]

A [inchfinch], Ao
[inch?inch]

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

Iy [inch*]; Iz [inch]

iy [inch], iz [inch]

Wty [inch?], Wi [inch?]
Woiy [inch*], Weiz [Inch?]
Meiy.+ [Kipinch], Mp.y.
[kipinch]

Mpiz+ [Kipinch], M.
[kipinch]

dy [inch], dz [inch]

It [inch*], T [inch®]

By [inch], B: [inch]
Picture

2x5505150-54
Thin-walled
A913 grade 50
cold farmed
|
0.987
0.303
2. 16e+01

3.102
0.00
4,289
2.084
1.560
1.864
9.32e+01

3.70e+01
=0.812

1.030
0.000

L

0.580
3.52e+01

1.525

0.838
0.921
0.451
0.741
9.32e+0]

3.70e+01
0.000

2.525
2.932
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Type

Shape type

Item material

Fabrication

Colour

A [inch?]

Ay [inch?], A: [inch2]

AL [inchfinch], Ao
[inch2finch]

crucs [indh], czucs [inch]
Tvaes [inch], Izoes [inch]
Trzacs [inch®)

a [deg]

Iy [inch*], Iz [imch*)

iy [inch], iz [inch]

Waiy [inch?®], Wa.z [inch?]
Weiy [inch3], Wy [inch3]
Muly.+ [kpinch], May.-
[kipirech]

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

dy [inch], d [indh]

It [inch ], 1w [inch®]

By [inch], Bz [inch]
Picture

3x5505150-54
Thin-walled
AS13 grade 50
cold farmed
|

1.481
0.596
S.01e+01

5.971
7.684
0.368
-15.10
7.7E3
2202
1.812
2.878
Lade+02

1.40e+02
-1.628

0.0
-6.538

0.834
201+

2.973
G418

6.319
2.066
1.642
2.808
1.44e402

1.40e+02
2757

41.712
3.765

Type

Shape type

Item material

Fabrication

Colour

A [inch2]

Ay [inch?], Az [inch?]

A [inchifinch], Ac
[inchZfinch]

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

Iy [inch ], Iz [inch#)

iy [inch], iz [inch]

Wiy [inch?], Weiz [inch?]
Wiy [inch?], Weiz [inch?]
Mg,y.- [Kipinch], Mgy.-
[kipinch]

Mpl.L-v- [Hﬁm:h]i HliJ
[kipinch]

dy [inch], d: [inch]

Ii [Inch ], L. [inch®]

By [inch], B: [inch]
Pictura

4x5505150-54
Thin-walled
#4913 grade 50
cold formed

|

1.975
[.768
5.16e+01

B.321
0.00
4,725
1.547
1.718
2.253
1.13e+02

2.30e+02
-0.749

0.005
0.000

0.97%
5.27e+01

0.604

12.252
24091
3013
4,606

1.13e+02

2.30e+02
0.000

37.816
1.807
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Elastic section modulus about the

Arca Wiy
Ay Shear Area in principal y-direction - principal y-axis
Calculated by 20 FEM analysis Waiz Elastic section modulus about the
Az Shear Area in principal z-direction - princdipal z-axis
Calculated by 20 FEM analysis Wy |Plastic section modulues about the
L. Circumference per unit length principal y-axis
Ap Drying surface per unit length Wiz Plastic section modulus about the
Cyucs | Centroid coordinate in Y-direction of principal z-axis
Input_axis system Mpips | Plastic moment about the principal
Czucs | Centroid coordinate in Z-direction of y-axis for a positive My moment
Input axis sysiem Mpy- | Plastic moment about the prindpal
Iy es Second moment of area about the v-axls for a negative My moment
¥LCS axis Mpiz+ | Plastic moment about the princpal
Iz.1cs Second moment of area about the Z-awis for @ positive Mz moment
ZLCS axis Mpiz- | Plastic moment about the prindpal
Iyzies | Product moment of area in the LCS Z-axls for a negative Mz moment
system dy Shear center coordinate in principal
a Rotation angle of the principal axis y-direction measured from the
system centrold - Calculated by 20 FEM
Iy Second moment of area about the analysis
principal y-axis dz Shear center coordinate in principal
Second moment of area about the Z-direction measured from the
principal z-axis centroid - Calculated by 20 FEM
Iy Radius of gyrabon about the principal analysis
V-axis It Torsional constant - Calculated by 2D
iz Radius of gyration about the principal FEM analysis
Z-axis L Warping constant - Calculated by 20
FEM analysis
By Mono-symmetry constant about the
principal y-axis
Bz Mona-symmetry  constant about the

prindpal z-axis
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Maximum force diagram
Axial force diagram N,
LRFD-Ult (auto)8 (1.2xDL1+1.2xDL2+1.2xDL3+1.6xL+0.5xLr), Ibf.

7.81 IbT

=,
%
7
%
—2777

bf

229|68 bf3

~esssider L] ‘ 0 o o | 0

Shear force diagram Vz ,
LRFD-Ult (auto)70 (0.9xDL1+0.9xDL2+0.9xDL3+Wx-(-0.18)), Ibf.

R 5

36.91 Ibf

g LG

a1 29 <9
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Diagram of moment My,
LRFD-UIt (auto)70 (0.9xDL1+0.9xDL2+0.9xDL3+Wx-(-0.18)), Ibf*ft.

TH

Displacement of elements

Value: Ux - WX, (inch) .

TH

The maximum deflection is 0.407" according to table 1604.3 the code IBC 2021 - the deflection
limits L/240. L =10’=10’*12”=120"/240 =0.5"

|

]

A

0.407” < 0.50” Deflection is OK!
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STEEL MEMBER 1456 CHECK
AISI 5100-16 LRFD Check

A913 grade 50 LRFD-Ult (auto)

Member 1456 2x5505150-54
Material data

¥igld stress Fy 50.00 ki
Tensile stress Fu (6500 Esi
fabrication cold formed

The critical check is on position B8.08 ft

Axis definition

- local %- axis in this code check 15 reforing to the local v axis In Saa Engineer
- local w- axis in this code check is referring to the local z axis in Scia Engineer

Pu  |-7291.51 |Ibf
Vux 157547 | Ibf
Vuy |0.01 Ibf
Mut_|-0.60 Ibfit
Mux | 0.05 Ibfet
Muy |641.75 | bt |

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

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

0.62

lambda rho b
be
[-1 [-]
0.430 .
2 1446 500000 |0.21 | B.558 239.763 0.457 1000 |- 0.5149
10,574 1.446 0.927
3 4.500 10,574 1.00 | 4.000 15.101 0.837 0.881 |[3.964 -
10.574 - -
4 1.446 500000 |0.21 | 6.558 239.763 0.457 Looo |- 0.5149
10,574 1.446 0,927
5 0.473 S0.000 1.00 | 0430 146,934 0.583 1.000 (0473 -
S0.000 - =
5] 0.473 9.838 1.000 |4.000 5467304 | 0.042 1000 (0473
0,838 - -
7 1446 9.102 3.33 (175211 | e406.202  |0.038 1000 (- 0.228
-30.324 1.446 0.723
8 5.444 =30.324 - . - . .
-30.324 - -
] 1446 9,102 3.33 (175211 | &6406.202 |0.038 1000 |- 0.228
-30.324 1.446 0.723
10 |0.473 9,838 1.00 | 4.000 5467304 | 0.042 1.000 (0473 -
0,838 - -




Table of values

Sye 0.450 inch?
Mnyo 1875.06 Ibfft
Resistance factor | 0.90

Linity check 0.38 -

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

Table of values

Sigma,ex B85.980 ksi
Kt 1.00

Lt 4,000 in ft
Sigma, b 9807275 | ksi
Cb 1.00

Sfy 0.451 inch?
Fora ABE7.76R | ksl

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

Shear Strength
According to  article GZ.1 and formula (G2.1.1)

Shear force Vx

Element ID Aw [inch?] Vn [Ibf]
1 0.000 0,04

2 0.078 2342.52
3 0,000 0.0

4 0.078 2342.52
5 0.000 0.0

5] 0.000 0.0

7 0.078 2342 .52
5] 0,000 0,04

9 0.078 2342.52
10 0.000 0.0:0
Win,x 5370.08 Isf
Resistance factor | 0,95

Unity check 0,18 -

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

Mriyio 1875.06 | Ibfit
WVnx 937008 | Ibf
Resistance factor shear 0.95
Resistance factor bending v | 0.90

Unity chack (My, Va) = sqri(0.1440.03) = 0.42



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

1 []
50,000 . (.430

S0.000 - - -

2 1.446 S0.000 | 100 | 4.000 | 146.251 0.585 1.000 | 1.446 - - - -
50,000 - - -

3 4.500 50,000 |00 |4.000 |15.101 1.820 0483 [2.174 . - - -
S0.000 - - -

4 1.446 S0.000 | 1.00 |4.000 | 146251 0.585 1.000 |1.446 - - - -
S0.000 - - -

5 0.473 500000 | L.00 (0430 | 146934 0.583 1000 |[0.473 - - - -
50,000 - - -

5] 0.473 S0.000 | 1.00 | 4.000 | 5467.304 [0.096 1.000 |[0.473 - - - -
S0.000 - = -

7 1.446 50,000 | 1.00 (4000 |146.251 0.585 1000 | 1.446 . - - -
S0.000 - - -

8 5.446 50,000 | 100 |4.000 10311 2.202 0408 |2.226 - - - -
0,000 - - -

9 1.446 50,000 | 100 |4.000 | 146,251 0.585 1,000 | 1.446 B = - =
S0.000 - - -

10 |0.473 S0.000 | 1.00 | 4.000 | 5467.304 |0.026 1.000 | 0.473 - - - -
S0.000 - - -

Fni 50,000 ksi

Ae 0,704 inch*

Prio 35191.38 If

Resistance factor | 0.85

Unity check 0.24 -

Buckling check

According o 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 non-sway
Unbraced Length L 10 3/8 ft
Effective Length factor K 1.00 0.96

Effective Length 10 38 ft
Slenderness 57.37 4.15

Flexural Buckling stress Fore | 86.980 16618966 | ksi

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



Table of values

Sigma,ex B6.980 ki
Sigma, ey 16618.966 ksi |
Kt 1.00

Lt 38 ft
Sigma,t SHOT. 275 ksi
Sigma, TF 86,893 ksi |
Torsional (-Flexural) buckling stress Fcre | 86.893 ksi

Ia ds
Is
[inch#]  [inch]
39288 | 1.00 (0430 |146.934 - -
39,2698 - - -
2 1.446 39.298 | 1.00 [4.000 |146.251 0,518 1000|1446 - - - -
39.208 - - -
3 4.500 39298 | LO0 [4.000 |15.101 L.61% 0.535 |2.4009 - - - -
39.298 - - .
4 1.446 39208 | 1.00 [4.000 |146.251 0.518 1.000 | 1.446 - - - -
39.258 - - -
5 0.473 39.298 | LO0 (0430 |146.934 0.517 L.000 (0.473 - - - -
39,298 - - -
[ 0.473 39.298 | 1.00 [£.000 |3467.304 |0.085 1.000  |0.473 - - - -
39.258 - - -
7 1.446 39298 | L00 (4.000 |146.251 0.518 L0000 [ 1446 - - - -
39.298 - - -
8 5446 39.258 | 100 (4000 |10.311 1.552 0.454 |2.475 - - - -
39,248 - - -
4 1.446 39.298 | 1.00 |4.000 |146.251 0.518 1.000 |[1.446 - - -
39,258 - - -
10 | 0.473 39.208 | 1.00 ([4.000 |5467.304 |0.085 1.000 (0473 - - - -
39.258 - - -
Fea B6.393 kesi
lambda, ¢ .76
Fn 39.298 ksl
A 0.730 inch?
Pn 28ER6.82 Ibf
Resistance factor | 0.85
Uniby check .30 -

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

lambda rho b Ia ds
be Is

L [-1 [-1 [inch] [inch4] [inch]
1 |0473  [7.385 [1.00 |0.430 [146.934 |0.224 1.000 |0473 |- - - .
7.385 - - -
2 |La446 |7.385 [1.00 |4.000 |146.251 |0.225 1.000 |Lad46 |- - - -
7.385 - - -

3 4.500 7385 |1.00 4000 (15101 0.69% 0980|4411 - - - -
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Table of values

Resistance factor bending v 0.20

Unity check = 0.30+0.00+0.26 = 0.56 - (H1.2-1)
Unity check = 0.24+0.00+0.38 = 0.62 -

The member satisfies the check !

L) 14486 7385 1.00 (4.000 | 146251 0.225 L.000 | 1.446
7.385 -

5 0.473 7385 [1.00 (0430 |146.934 0.224 1.000 0,473
7.385 -

[ 0,473 7385 100 |4.000 | 5467304 |0.037 1.000 [0.473
7.385 -

7 1.446 7385 [1.00 (4000 |146.251 0.225 1.000 | 1.446
7.385 -

g 5446 7385|100 (4000 10311 0.845 0.874 |4.762
7.385 -

9 1.446 7385|100 (4000 |146.251 0.225 1000 | 1.446
7385 -

10 | 0.473 7385 [1.00 |4.000 |5467.304 |0.037 1.000 [0.473
7.385 -

Table of values

Centerling shift ex 041 inch

Centerling shift ey 0,000 inch

 Additional_moment Mx 0.00 Ittt

Additional moment My -25.05 Ibfft

Mry 1875.06 Ifft

PEy 16409148.58 | Ibf

Alfa y 1.00

Cmy 058

Pr 2BBHG.82 Ik

Pria 35191.38 Ibt

Resistance factor compression .85




STEEL MEMBER 1464 CHECK
AISI 5§100-16 LRFD Check

Member 1464 3x5505150-54 A913 grade 50 LRFD-Ult (aute) 0.19

Material data

Yield stress Fy 50.00 ksi

Tensile stress Fu [ 65.00 ksi
fabrication caold formed

The critical check is on position 7.75 ft
Axs definition :

- local x- axis in this code check is referring to the local y axis in Scia Enginser
- local w- axis in this code dhedk is referring to the local z axis in Scia Enginesr

nternal forces
Pu -102.73 | Ibf
Vux | -627.82 |Ibf

Wuy [ 0.00 1bf
Mut [ 0.00 Ibfft
Mux [ -0.00 Ibfft

Muy |1411.63 |Ibift

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

lambda i [3
[imch]
. 146.934

50.000 - - -

2 1.446 50.000  |0.53 |5.134 187,721 0516 Looo |- 0586 : . -
26.703 1.446 0.860 -

3 5446 26.703 1.00 |4.000 10.311 1.609 0,536 [2.921 - - - -
26703 - - -

L] 1.4946 50.000 0.53 |5.134 750.883 | 0.258 L.ooon |- 0.586 B B -
26.703 1.446 0.860 -

5 0.473 50.000 1.00 0430 146,934 | 0.583 1.000 |0.473 - - - -
50.000 = - .

4] 0,473 50.000 0,85 |0.487 166,309 | 0.548 1,000 [0.473 - - - -
42.379 - - -

7 1446 50.000 1.00 |4.000 146.251 | 0.585 1.000 |L446 - - - -
50,000 - - -

] 2.554 26.703 0.54 14,401 168778 (0,398 1000 |- 0.721 B - -
-14.446 2.554 1.277 -

L] 1.446 -37M3 |- - - - - - - - - -
-37.743 - - B

i | 0473 -30122 |- - - - - - - - - -
-37.743 - - -

11 | 0473 -lad4e |- - - - - - - - - -
-14.446 - - -

12 | 1.446 -l4.446 |- - - - - - - - - -
-37.743 - - -
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13 | 5446 -37.743 |- - . - - - -
-37.743 - -

14 |1.446 -14.446 |- - - - - - -
-37.743 - -

15 |0.473 -14.446 |- - - - - - -
-14.446 - -

Sye 1.981 inch-

Mryo 8253.00 I fft

Resistance factor 0.90

Unity check 0.19 -

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

Sigma,ex 105.223 kei
Kt 1.00

Lt 2ft 263600 | f
Sigma,t 575.637 ksi
Ch 1.00

Sty 2.148 inch*
Fcre 754.359 ksi

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

Shear Strength
fccording to  article G2.1 and formula  (G2.1.1)

Shear force Vx

Element ID Aw [inch?] Vn [Ibf]
1 0.000 0.00

2 0.078 2342 .52
3 0.000 0.00

4 0.156 4685.04
5 0000 0.00

o) 0,026 766,26
7 0.000 0.00

8 0.138 4137.48
9 0000 0.00

10 0.026 766,26
11 0.000 0.00

1z 0.078 2342.52
13 0.000 0.00

14 0.156 4685.04
15 0.000 0.00
W, 10725.12 1]
Resistance factor 0.95

Unity check .03 -
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Combined Bending and Shear
According to article H2 and formula  (H2-1)

Table of values

Mnyo 8253.00 Ibfft
Vg 14725.12 Ibf
Resistance factor shear 0.95
Resistance factor bending y | 0.90

Unity check (My, Vx) = sqrb{0.04+0.00) = 0.19

Buckling check

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

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

Buckling parameters X Yy

Sway type Sway Mon-Swal
Unbraced Length L 10 21/4 ft
Effective Length factor K 1.00 .83

Effective Length 10 178 ft
Slendemess 52.16 10.74

Flexural Buckling stress Fere | 105.223 | 2480.732  [ksi

Torsional (-Flexural) Buckling Strength
According to articke E2.2, E2.3, E24

Table of values

Sigma,ex 105.223 ksi
Sigma, ey 2480,732 ksi
Kt 1.00

Lt 2 1/4 ft
Siama,t 575.637 ksl
Sigma,TF 102.252 ksi
Torsional (-Flexural) buckling stress Fore | 102,252 ksi

lambda

146.934

40,746 -

Z 1.446 40746 | 1.00 | 4.000 | 146251 | 0.528 1000 | 1.446
40.746 -

3 5446 40,746 | 100 |4.000 |10.311 1.988 447 | 2.430
40, 746 -

4 1.446 40.746  11.00 [4.000 |585.004 | 0.264 1,000 |1.446
40.746 -

3 0473 40746 | 1.00 (0430 |146.934 |0.527 1000 (0473
40.746 -

& 0.473 40746 | L00 |0.430 |146.5934 |0.527 L0000 (0473
A.746 -




7 1446 40.746 | L.O0 |4.000 | 146.251 | 0.528 1000 [1.446 = = = -
40,746 - - -

8 2.554 40,746 | 1.00 |4.000 | 46881 0.932 0.820 |2.093 - - - -
40.746 - - -

g 1.446 40,746 | 100 (4000 | 146.251 | 0.528 1000|1446 - - - -
40,746 - - -

10 | 0.473 40,746 | 1.00 |0.430 |146.934 |0.527 1.000 (0473 - - - -
40.746 - - -

11 | 0473 40746 | L.00 (0430 | 146934 |0.527 1000 (0473 - - - -
40,746 - . -

12 | 1446 40,746 | 1L.O0 |4.000 | 146.251 |0.528 1000 [1.446 - - - -
40.746 - - -

13 |5.446 40,746 | 1.00 (4000 |10.311 1.988 0447 | 2436 . - - -
40,746 - - -

14 | 1446 40,746 | 1.00 |4.000 |5SBS.004 | 0.264 1.000  [1.446 - - - -
40.746 = = =

15 |0.473 40,746 | 1000|0430 | 146934 | 0.527 1.000 (0,473 . - - -
40.746 - - -

Fe 102,252 ks

lambda, c 0.70

Fri 40,746 ksi

Ap 1.155 inch<

Pn 47058.51 If

Resistance factor | 0.85

Unity check 0.00 -

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

lambda rho

[-] [-]

0.069 - - -

2 1.446 0.069 (1.00 |4.000 |146.251 |0.022 1000 | 1.446 - - - -
0.069 - - -

3 2446 0069 (100 |4.000 |10.311 0.082 1.000 | 5446 - - - -
0.069 - - -

4 1.446 0.069 (100 |4.000 |585.004 |[0.011 1000 | 1l.446 - - - -
0.0649 - - -

5 0.473 0.069 (1.00 (0430 |146.934 |0.022 1.000 | 0.473 - - - -
0.069 - - -

[ 0.473 0.069 [1.00 0430 |146.934 |0.022 L.00% | 0473 - - - -
0.0649 - - -

7 1.446 0.069  (1.00 |4.000 |146.251 |0.022 1.000 | 1.446 - - - -
0.069 - - -

& 2.554 0.069 (LO00 |4.000 |46.881 0.038 L.000 | 2.554 - - = -
0.0649 - - .

9 1.446 0.069  (1.00 |4.000 |146.251 |0.022 1.000 | 1.446 - - - -
0.089 - - -

10 | 0473 0068 (100 (0430 |146.934 |0.022 1.000 |0.473 - - - -
0.069 - - -
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11 [0.473 0069 |L.00 (0430 |146.534 |0.022 1.000 |0.473
0,069 -

12 [1.446 0,069 |1.00 |4.000 [146.251 |0.022 1.000 | 1.446
0.069 -

13 [5.448 0,069 |00 (4000 10311 0.082 1000 | 5.446
0,069 -

14 (L4486 0,069 |1.00 (4000 |565.004 [0.011 1.000 | 1.446
0.069 -

15 |0.473 0,069 (100 (0430 |146.934 |[0.022 1.000 |0.473
0,069 -

Table of values

My 253,00 Ifit

P 47058.51 =3

Resistance factor compression (.85

Resistance factor bending v 0.90

Unity check = 0.00+0.00+0.19 = 0.19 - ({5.2.1-3)

The member satisfies the check !




STEEL MEMBER 1480 CHECK
AISI 5100-16 LRFD Check

Member 1480 Cold formed C section A913 grade 50 LRFD-Ult (auto) 0.78

(5.500; 1.500; 0.054;
0.086; 0.500)

Material data

Wield stress Fy 50.00 kel
Tensile stress Fu | 65.00 ksi
fabrication cold formed

The critical check is on position 498 ft

Axis definition :
- local - axis in this code check is referring to the local y axis in Scia Engineer
- local y- axis in this code check is referring to the local z axis in Scia Engineer

nLernd C ok

Pu -2607.200 | Ibf

[Vux_|3.82 Ibf
Vuy | 0.00 Inf
Mutr_|-0.00 Ifit

Mux  [=1385.04 | |bift

Muy | 14.83 It

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

Ia ds
Is
[inch?®] [inch]
0,361 47,939 282,818 = =
41.334 - - -
3 121 50,000 100 |3.127 160.326 | 0.558 1000 |1.221 0.569 30.83 | 0.000 0.335
50,000 - 0.652 0.000
5 3,221 47,939 1,00 | 23,880 | 66,973 0,846 0,875 |- 1,143 - - -
-47.717 4.566 2.283 -
7 123 -49.778 |- - - - - - - - - -
=49.778 - - -
9 0,360 -41.112 |- - - - - - - - - -
-47.717 - - -
Sxi 0.768 inch?
Mrixo 3199.68 Iffe
Resistance factor | 0,90
Unity check 0.48 -
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Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2.1-1),(F2.1.1-1}.

Distortional Buckling Strength
According o article B4 and formula F4.1-2.

Sfy 0.772 inch?
My 3215.20 Ibift
L 1ft0.708 in | ft
Bita 1.09

k, phi, fe 291.72 Ibf
k.phi,we 273.76 Ibf

k. phi 0.00 Ibf

K pohi fg 0.007 inch?
k phi,wg 0.002 inch?
Fd 73.527 ksi
Sf 0.772 inch?
Merd 4728.21 It
Lambda,d 0.32

Mn 2858.84 Ibfft
Resistance factor 0.20

Unity check 0.54 -

K Fer ds
[-] [kesi] [inch®] [inch]
0.361 . 0.343 - -

41.010 = - =

3 1.221 49.615 1.00 [3.149 161.485 [0.554 1.000 | 1.221 0.581 30.95 | 0.000 0.343
49,615 - 0.640 0.000

5 5.221 47.568 1.00 |23.515 |67.072 0.842 0.877 |- 1.146 - - -
-47.413 4.580 2.290 -

7 1.221 49,460 |- = - = - = =
-49.460 - - -

q 0.360 -40.855 |- - - - - - - - - -
47413 - -

LItk 29153 in ft

Sigma, ey 73.820 ksi

Kt 1.00

Lt 2ft9.153 in | ft

Sigrma, t 85,329 ksl

Ck 1.09

S 0.772 inch

Fcre 129881 ks

Fc 49,615 k=i

S 0.76% inch® |

Mrx 31580.09 Eife

Resistance factor | 0,90

Unity check 0.48 -
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Lm 2f9.1530n | ft
Ler 1ft0.7080n | ft

hQ 5.500 Irvch
Lxf 0.002 inch !
Iyf 0.018 inch*
Doyt 0.003 inch#
Cwif 0.000 irvch®
X 0.000 inch?
xOF 0.493 inch
bt -0.940 inch
Af 0.095 inch+
O =0.056 inch
Ksiweb | 2.00

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

Nominal Flexural Strength

According to article F3.1 and formula

{F3.1-1).

lambda

rho

Ia
Is

ds

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

Table of values

Sigmaex | B6.587 ksi
KE 1.00

Lt 2ft9.453in | ft
Sigma,t 85.329 ksi
(g -1.00

CTF .84

Sy 0.126 inch?
i 3.076 inch
Fera 321.664 k=i

[ [inch] [inch*] [inch]
1 0.361 50,000 1.0 [0.430 252949 | 0445 1.000  [0.361 - - -
50,000 - - -
3 1.221 44.795 0.26 (10,530 |539.981 |0.288 1.000 (- 0.374 - -
-11.683 1221 0.610 -
5 |5.221 -16.887 |- . . . - - .
-16.887 - - -
7 1.221 44.7096 0.26 (10,530 |539.981 |0.288 1000 (- 0.374 - -
-11.683 1.221 0.610 -
9 0.360 50000 | L.00 [0.430 252949 [ 0.445 1.000 | 0,360 - -
50.000 - - -
Sy 0.126 inch?
Mo 523.01 Ibfft
Resistance factor | 0.90
Unity check 0.03 -
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Mote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2.78 Fy.
Distortional Buckling Strength

According to article F4 and formula F4.1-2.

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

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

SFy 0.126 inch?
My 522.96 Ibfft
L 10708 in | ft
Beta 1.09

k,phi,fe 291.72 Ibf

K, phi, we 273,76 Ibf
k,phi 0.00 Ibf
k.phifg 0.007 inch?
k. phi, wg 0.009 inch®
Fd 38.077 i
5f 0.126 inch?
Merd 358.26 Ibfft
Lambsda,d 1.15

Mn 36875 Ibfft
Resistance factor | 0,90

Unity check 0.04 -
Data

Lm 29153 in | ft

Ler 1R 0,708 in | ft

h 5.500 inch

Ixf 0.002 inch*

Iy 0,018 irvch

Tcyf -0.003 inch*?

Cwf 0.000 inch®

I 0.000 inch4

«f 01.493 irech

haxf -0.940 inch

Af 0,095 inch?

wOf 0,056 irvch

Ksiwab | 0,00

[+]

be

bl
b2

Ia
Is

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

1 |0361 [50.000 |1.00 |0.430 |252.949 |0.445 1.000 |0.336 |- - - -
50,000 . - -

3 |1221 |50.000 |L.00 |3.127 |160.326 |0.558 1.000 |1.221  |0.569 |30.83 |0.000 0.336
50.000 - 0.652 0.000

5 5221 |50.000 |1.00 [4.000 |11.218 |2.111 0424 2215 |- - -
50.000 - - -

7 |L221 |50.000 |L1.00 |3.127 |160.326 |0.558 1.000 1221 |0.569 |30.83 |0.000 0.336
50.000 . 0.652 0.000

9  |0360 |50.000 |1.00 |0.430 |252.949 |0.445 1000 0336 |- . . .
50.000 - - -




Fri 50,000 ks
Ae 0.326 inch?
Pric 16296.53 | Ibf
Resistance Tactor | 0.85

Lnity check 0.19 -

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 ¥Y

Sway type SWay Nan-sway
Unbraced Length L 10 2 78 ft
Effective Length factor K 1.00 0.67

Effective Length 10 17/8 ft
Slenderness 57.50 42.00

Flexural Buckling stress Fore | 86,587 | 162.305 ks

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

Skgma,ex 86,587 ksi
Sigma, ey 162.305 | ksi |
Kt 1.00

Lt 2708 ft
Sigma,t 85.320 ksi
Sigma, TF 50,445 ksi_|
Torsicnal (-Flexural} buckling stress Fore | 60445 ksi

0.361 35368 | 100 0430 252949 |0.374 1000|0361

35.368 - - -

3 1.221 35368 | 1.00 (3202 |164.223 | 0464 1.000 [1.221 0.610 3666 |0.000 0.361
35368 - 0510 {0000

5 5.221 35368 | 1.00 (4000 |11.218 1.776 0,493 [2.576 - - -
35.3658 - - -

7 1.221 35368 | L00 (3202 |164.223 | 0464 1000 [1.221 0.610 3666 |0.000 0.360
35.368 - 0.510 {0000

g 0,360 35368 | 100 (0430 | 252949 0374 1.000 | 0360 - - -
35.365 - - -

Fe 60445 ki

lambda, c 0.91

Fii 35.368 ksi

A 0.348 inch?

Pn 12309.16 Ib¥

Resistance factor | 0.85

Linity check 0.25 -
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Distortional Buckling Strength

According to artide E4 and formula  (E4.1-2).

Py 24535.65 IbF
L 1ft2.047 in | ft
k, phi, fe 205.02 =3
k, phi,we 152.10 [
k,phi 0.00 =3
k,phi, fg 0,006 Inch<
b, phii, wa 0.007 inch®
Fd 27.271 ksi
Pcrd 13382.33 IbF
Lambda,d 1.35

Pr 14090.87 <73
Resistance factor | 0.85

Unity check 0.22 -
Lm 2f9.15350in | it

Ler L2047 in | it

hi 5.500 inch

Ixf 0.002 inch*

Iyf 0.018 Inch*

Inyf | -0.003 inch?

Cwf | 0.000 inch®

il 0.000 inch*

wif 0.493 Inch

haf | =0.940 inch

Af 0.095 inch?

yif 0.056 inch

Number of compressed flanges: 2

Critical flange contains Initial shape pars: 8, 7, ©

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

252.949

5.313 - -

3 1.221 5.313 (100 | 4.000 |205.118 |0.161 1000 |1.221 0.610 94.58 |- 0.361
5.313 - 0.610 0.000

5 5.221 5313 (L00 |4.000 |11.218 0.688 0.98% |5.161 - - - -
5.313 - -

7 1.221 5.313 (100 |4.000 |205.118 |D.161 1.000 |1.221 0.610 94.58 |- 0.360
5.313 - 0.610 0.000

k] 0.360 5313 [L00 (D430 |252.949 |0.145 1000 | D.360 - - - -
5.313 -
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Table of values

Mnx 2858.84 Bt
My 368.75 It
PEx 42489, 38 =
PEY TO645.12 IEF
Alfa x 0,94
Alfa v 0.97
Cmx .85
Cmy 0.54
Pn 12309.16 IBF
Frio 162596.53 Ibf
Resistance factor compression | 0,85
Resistance factor bending 0,90
Resistance factor bending v 0.90

Unity check = 0.25+0.42+0.04 = 0.78 - (H1.2-1)
Unity check = 0.19+0.54+0.04 = 0.77 -

The member satisfies the check |



STEEL MEMBER 3306 CHECK
AISI $100-16 LRFD Check

Member 3306 4x5505150-54  A913 grade 50 LRFD-UIt (auto) 0.34

Material data

Yield stress Py 50,00 ksi

Tensile stress Fu [ 65.00 ksi
fabrication cold formed

The critical check is on position 1.47 ft
Axis definition

- local x- axls In this code check Is refesring to the local z axis In Scla Engineer
= local y- axis in this code check is referring to the local v axis in Scia Engineer

Pu 249.68 Ibf

Ve | -0.92 IbF
Yy | 145278 Ibf
Mut | -0.01 |t
Mux |-2133.60 |Ibfft
Muy |-0.5& | bt
wiiFlexural Strength about X-axis::...

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

0.473

25.563 . - -

2 1.446 31.756 1.00  [4.000 585.004 0.233 1.000 |- 0.723 - - -
31.756 1446 0.723 -

3 5.446 31421 1.15 |28.079 |289.506 0.329 1.000 |- 1.313 - -
-36.031 5446|2723 -

4 1.446 -36.365 |- - - - - - - - B -
-36.365 - - -

5 0.473 =30.173 |- - = - - . - - B
-36.031 - - -

&6 0.473 -18.790 |- - - - - - - - N -
=18.7490 . - N

7 1.446 -18.790 |- - - - - - - - -
-36.700 - - -

8 1.250 -36.700 |- - - - - - - - - -
-36.700 . . N

9 1.446 18790 |- - - - - . - - B
-36.700 - - -

10 |0.473 -18.790 |- - - - - - N - - -
-18.790 . . .




60

11 [o.473 230173 |- - - - -
-36.031 -

12 |1.448 -36.365 |- - - - - - - -
-36.365 - -

13 1446 31756 100 [4.000 [S85.004 0.233 Loog |- 0.723 -
31,756 1.446 0.723

14 |0.473 31421 |0.81 [0501  |17L.218 0.428 1000 | 0.473 - -
25.563 - -

15 |0.473 50,000 1.00 |0.430 146.934 0.583 1.000 |0.473 -
50,000 - -

16 |1.446 50000 |0.64 [4.808 |175.805 0.533 e 0.613 -
32.090 1.446 0.833

17 1250 32090 100 (4000 195711 0.405 1.000 |- 0.625
32,080 1.250 0.625

18 1446 50000 |0.64 [4.808 | 175.805 0.533 e 0.613 -
32,090 1.446 0.833

19 0473 50000 100 (0431 | 147393 0.582 1.000 | 0.473 -
50,000 - -

20 [1.250 32090 100 [4000 195711 0.405 e 0.625 -
32,090 1,250 0.625

29 |1.250 -36.700 |- - - - - -
-36.700 - -

34 | 0.054 -36.700 |- - - - - - - -
-36.700 -

39 |n.054 32000 |00 |4.CID-IZ| 104869.215 | 0.017 1.000 |0.054 - |
32,000 - -

S 4.451 irch?

Mnxo 18547.37 | Ibfit

Resistance factor 0.90

Unity chack 0.13

Lateral-Torsional Buckling Strength

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

| Lith 1f8.150in | ft
Sigma, ey 1687.180 ksi
Kt 1.00

Lt 1Mt 8.150 in ft
Sigma,t 1477.685 ksi
Cb 1.83

Sfx 1.718 inch?
Fera 10065, 707 ksi

Mote: Lateral-Torsional buckling s nat governing since Fe is greater than or egual to 2.78 Fy.




61

wliShear Strangthe::...

Shear Strength

According to arbide G2.1 and formula (G2.1.1)

Shear force Vy

Element ID Aw [inch?] Vn [Ibf]

1 0.000 0.00

2 0,156 4685.04

3 0.000 0.00

4 0.156 4685.04

5 0,000 0.00

6 0.026 766.26

7 0,000 0.00

8 0.068 2025.00

9 0,000 0.00

10 X M

11 0.000 0.00 vy 30080.16 | IbF

12 0.156 4685.04 Resistance factor | 0.95

13 0.156 468504 Unity check 0.05 ~

14 0.000 0.00

15 0.026 765.26 Combined Bending and Shear

16 0.000 .00 According to article H2 and formula  (H2-1)

- e s
18 0.000 0.00 Mo 18547.37 | Iofft
L2 0.026 766.26 n 3008016 | IbF
20 0.068 2025.00 Y :

79 0.067 2025.00 Resistance factor shear 0.95

34 0.003 57 48 Resistance factor bending x| 0.90

39 0.003 87.48 Unity check (Mx, W) = sqrt{0.02+0.000 = 0.14

Combined Tensile Axial Load and Bending
According to artide H1.1 and formulas (H1.1-1), {H1.1-2)

St 1.718 inch
finact 7159.00 Ifft
fina 18547.37 Ibift
Tn 9873748 Ibf
Resistance factor bersion 0.95

Resistance factor bending x| 0.90

Unity check = 0.33+0.00+0.00 = 0,34 - (H1.1-1)
Unity check = 0.13+0.00-0.00 = 0.13 - (H1.1-2)

The member satisfies the chedk !
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Unity check

uy =+ w —
™ b o o
(=] =} =] r\ﬂ’\ ng‘b (=] Q,
P
$ 04 0,32 .19 26 | 6o
.50
0.78 0.35 ojza.52 0.70 0.72 0.72 0.70 oS 7 0.65
[e]
=)
[=)
0.61 WA
o @ i @ —
= o = o ™
] (=] ) o o
i I
@D d
- — 019
0.65 0.60 Q.60 0.63 044 0.38 | 0.63 0.72 045 0.39 0.61 0j48
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2.4.1.2 LEFT SIDE WALL DESIGN

General scheme

10'

4-97/8"

3-1 3/4"

5'-10 1/4"

3-1 3/4"

7'-9 3/4"

24'-9 1/2"




Member numbers

Cross-sections of elements.

CSl1 CsS8 C31 C38 C31
N (7
Q ]
qs1 431
up— — < < — — <t <t — — i) — —
e ] W v v 0 ) ) ] W T, 0] A
'S 3] o O O & &) & 8] &) O Q &
CS1 CS1
o 0
Q &

64

C36
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Cross-sections properties

Type

Shape type

Itern material

Fabrication

Colour

A [inch?]

Ay [inch2], A; [inch?]

fu [Inch?finch], An
[inch?finch]

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

Iy [inch*], Iz [inch]

iy [inch], iz [inch]

Wy [inch?], Wez [inch¥]
Wiy [inch], Weiz [Inch?]
Mpy.a [Kipinch], Moy
[kipinch]

Mg+ [kipinch], M.
[kipinch]

dy [inch], dz [inch]

I [inch ], Tw [inch®]

By [inch], B: [inch]
Picture

2x5505150-54
Thin-walled
A913 grade 50
cold farmed
[ |
0.987
0.303
2.16e+01

3.102
0.00
4,289
2.084
1.560
1.864
9.32a+01

3.70e+01
-0.812

1.030
0.000

L

0.580
3.52e+01

1.925

0.838
0.921
0.451
0.741
2. 32e+0]

3.70e+01
0.000

2.525
2.932
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Type

Shape type

Item material

Fabrication

Colour

A [inch?]

Ay [inch?], A: [inch2]

AL [inchfinch], Ao
[inch2finch]

crucs [indh], czucs [inch]
Tvaes [inch], Izoes [inch]
Trzacs [inch®)

a [deg]

Iy [inch*], Iz [imch*)

iy [inch], iz [inch]

Waiy [inch?®], Wa.z [inch?]
Weiy [inch3], Wy [inch3]
Muly.+ [kpinch], May.-
[kipirech]

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

dy [inch], d [indh]

It [inch ], 1w [inch®]

By [inch], Bz [inch]
Picture

3x5505150-54
Thin-walled
AS13 grade 50
cold farmed
|

1.481
0.596
S.01e+01

5.971
7.684
0.368
-15.10
7.7E3
2202
1.812
2.878
Lade+02

1.40e+02
-1.628

0.0
-6.538

0.834
201+

2.973
G418

6.319
2.066
1.642
2.808
1.44e402

1.40e+02
2757

41.712
3.765

Type

Shape type

Item material

Fabrication

Colour

A [inch2]

Ay [inch?], Az [inch?]

A [inchifinch], Ac
[inchZfinch]

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

Iy [inch ], Iz [inch#)

iy [inch], iz [inch]

Wiy [inch?], Weiz [inch?]
Wiy [inch?], Weiz [inch?]
Mg,y.- [Kipinch], Mgy.-
[kipinch]

Mpl.L-v- [Hﬁm:h]i HliJ
[kipinch]

dy [inch], d: [inch]

Ii [Inch ], L. [inch®]

By [inch], B: [inch]
Pictura

4x5505150-54
Thin-walled
#4913 grade 50
cold formed

|

1.975
[.768
5.16e+01

B.321
0.00
4,725
1.547
1.718
2.253
1.13e+02

2.30e+02
-0.749

0.005
0.000

0.97%
5.27e+01

0.604

12.252
24091
3013
4,606

1.13e+02

2.30e+02
0.000

37.816
1.807
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Elastic section modulus about the

Arca Wiy
Ay Shear Area in principal y-direction - principal y-axis
Calculated by 20 FEM analysis Waiz Elastic section modulus about the
Az Shear Area in principal z-direction - princdipal z-axis
Calculated by 20 FEM analysis Wy |Plastic section modulues about the
L. Circumference per unit length principal y-axis
Ap Drying surface per unit length Wiz Plastic section modulus about the
Cyucs | Centroid coordinate in Y-direction of principal z-axis
Input_axis system Mpips | Plastic moment about the principal
Czucs | Centroid coordinate in Z-direction of y-axis for a positive My moment
Input axis sysiem Mpy- | Plastic moment about the prindpal
Iy es Second moment of area about the v-axls for a negative My moment
¥LCS axis Mpiz+ | Plastic moment about the princpal
Iz.1cs Second moment of area about the Z-awis for @ positive Mz moment
ZLCS axis Mpiz- | Plastic moment about the prindpal
Iyzies | Product moment of area in the LCS Z-axls for a negative Mz moment
system dy Shear center coordinate in principal
a Rotation angle of the principal axis y-direction measured from the
system centrold - Calculated by 20 FEM
Iy Second moment of area about the analysis
principal y-axis dz Shear center coordinate in principal
Second moment of area about the Z-direction measured from the
principal z-axis centroid - Calculated by 20 FEM
Iy Radius of gyrabon about the principal analysis
V-axis It Torsional constant - Calculated by 2D
iz Radius of gyration about the principal FEM analysis
Z-axis L Warping constant - Calculated by 20
FEM analysis
By Mono-symmetry constant about the
principal y-axis
Bz Mona-symmetry  constant about the

prindpal z-axis




Maximum force diagram
Axial force diagram N,
LRFD-Ult (auto)51 (1.2xDL1+1.2xDL2+1.2xDL3+0.5xL+0.5xLr+1xWx+(-0.18)), Ibf.

2 Ibf
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7 lof 208313 Ibf SS.HTWS.Oti 3]

1404.26 Ibf
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—4152.27 |pf
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Shear force diagram Vz ,
LRFD-Ult (auto)57 (1.2xDL1+1.2xDL2+1.2xDL3+0.5xL+0.5xLr+Wy-(-0.18)), Ibf.

2
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Diagram of moment My,
LRFD-UIt (auto)57 (1.2xDL1+1.2xDL2+1.2xDL3+0.5xL+0.5xLr+Wy-(-0.18)), Ibf*ft.

i
.——""—'———_-
.——’d—_—/
] \’-‘?q
le) %,
401 29 lofft 5,
%,
% L
o
%,
-
Displacement of elements
Value: Ux - Wx, (inch) .
——
P

-0.002 inch %‘j

The maximum deflection is 0.465" according to table 1604.3 the code IBC 2021 - the deflection

limits L/240. L =10’=10"*12"=120"/240 =0.5"
0.465” < 0.50” Deflection is OK!




STEEL MEMBER 49 CHECK
AISI 5100-16 LRFD Check

Member 49 2x5505150-54 A913 grade 50 LRFD-UIt (auto) 0.42

Material data

Yield stress Fy 50.00 ksi

Tenslle stress Fu | 65.00 ksi
fabrication cold forrmaed

The critical check is on position 5.00 ft
Axis definition :

- local x- axis in this code check Is referring to the local v axis in Scia Englneer
= local y- axis in this code check is referring to the local z axis in Scia Enginser

Internal forces

Pu -2301.56  [Ibf

Vux | -0.08 If
Vuy 116,33 It
Mut | -0.05 Ibfft

Mux |-1911.88 |Ibfft

Muy |-0.94 IBfft |

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

[ [inch]

1 0.473 50,000 |03 | 0496 169,345 0.543 1.000 | 0473 - - - -
41.315 - - =

2 1.446 50,000 | 1.00 | 4.000 144.251 0.585 1,000 | 1.446 - - - -
50,000 - - -

3 4.500 41.315  |1.00 |24.000 |90.607 0.675 .99 |- 1.123 - - -
-41.315 4,993 2,246 -

4 1.446 -s0000 |- - - - - - - - - -
-50.000 - - -

5 0.473 -41.315 |- - - - - - - - - -
-20.000 - - -

6 0.473 50,000 |0.83 |4.358 59560483 | 0.092 1.000 |- 0.218 - - -
41,313 0.473 0.255 -

7 1.446 50,000 | 1.00 | 4.000 146.251 0.585 1.000 | 1l.446 - - - -
50,000 - - .

& 2.446 50,000 (100 |24.000 |61.863 0.899 g4 |- 1.144 - - -
-50.000 4.575 2,288 -

9 1.446 -50.000 |- - - - - - - - - -
20,000 - - -

10 | 0473 -41.315 |- - - - - - - - - -
-50.000 - - -
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Sxe 1.560 inch?
Mrixo 5498.93 | Ibfft
Resistance factor (.90

Unity check 0.33 -

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

Lith 3.190 in ft
Sigma,sy | 23668.713 | ksi
44 0.10

Lt 3.190 in ft
Sigma,t 14282,597 ksi
Ch 1.07

Sh 1.560 imch®
Fore 30237.616 | ksi

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

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

Sigma,ex B6.980 ket
Kt 0.10

Lt 2ft7.9000n | it
Sigma,t 14282.597 ksi
Ch 1.00

Sfy 0732 inch?®
Fera 35636.363 ksi

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

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

lambda rho ds

[inch]

[
0.473 50.000 . 0430 |[146.934 0.583 1.000 |0.473

S0.000 - - -

2 1.446 50,000 (100 |4.000 |146.251 0.585 1000 | L.446 - - - -
50.000 - - -

3 4.500 S0.000  (1.00 14000 | 15.101 1.820 0.483 (2.174 - - -
50.000 - - -

4 1.446 50.000 [1.00 |4.000 | 146.251 0.585 1.000 | 1.446 - - - -
50.000 - - -

5 0.473 S0.000 [ 1.00 |0.430 | 146.934 0.583 1.000 | 0.473 - - - -
50.000 - - -

[ 0.473 50.000 [1.00 |4.000 |5467.304 |0.096 L.000 |0.473 - - - -
50.000 - - -

7 1.446 S0.000 [ 1.00 | 4000 | 146.251 0.585 1.000 | 1.446 - - -
50.000 - - -
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B 5446 50,000 | 1.00 |4.000 [10.311 2.202 0408 (2226
50,000 -

0 1.445 50000 | 1.00 |4.000 [146.251 0.585 1.000 | 1.446
50,000 -

10 | 0473 50,000 | LO0 |4.000 [5467.304 | 00496 1000 |0.473 -
50.000 - -

Fn 50,000 ksi

A 0,704 ivich

P 35191.38 Ibf

Resistance factor .85

Unity check .08 -

Buckling check

According to article  E2 ard formula  (E2-1)

Flexural Buckling Strength

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

Budkling parameters xx ¥y

Sway type Sway Sy

Unbraced Length L 10 2 304 fit

Effective Length factor K 1.00 0,10

Effactive Lenath 10 3/8 ft

Slendermness 57.37 3.46

Flexural Buckling stress Fere  |B6.880 | 23868.713 | ks

Torsional (-Flexural) Buckling Strength
According to article E2.2, E2.3, EZ24

Table of values

Sigrma,ex BE.980 ksi
 Sigma,ey 23868.713 ksi
Kt 0.10

Lt 2 34 ft
| Sigma,t 14282.597 ksi
Sigma, TF 86.920 ksi
Torsional (-Flexural) buckling stress Fcre | 86.920 ksi

psi  k lambda rho ] Ia ds
be Is
[-1 [-] [-1 [inch#*] [inch]
146.934 000 1 0.473 -
39.301 . -
2 1.446 39301 | 1.00 |4.000 [146.251 0.518 1.000 [ 1446 -
39.301 - -
3 4.500 39301 (1.00 |4.000 ([15.101 1.613 0.535 |2.409 - -
39.301 - -
4 1.446 39301 [1.00 |4.000 [146.251 0.518 1.000 [ 1.4456 -
5 0.473 39.301 | 1.00 |0.430 |[146.5934 0.517 L0000 (0473 -
39.301 - -
& 0.473 39.301 | 1.00 |4.000 |[5467.304 |0.085 1.000  |0.473 - -
39.301 . -
7 1.446 39.301 | 1.00 |4.000 | 146.251 0.518 1000|1446 -
39.301 - -
B8 5446 39.301 | 1.00 |4.000 [10.311 1.552 0.454 |2.475 - -
39.301 . .
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Combined Compressive Axial Load and Bending
According to article H1.2 and formulas  {C5.2.1-3)

9 1446 32301 | 1.00 |4.000 |146.251 0.518 1000 | 1446
39,301 -

i | 0473 39301 100 | 4.000 |5467.304 |0.085 1000 |0.473
32301 -

Fe 86.920 ksi

lambda, ¢ 0.76

Fn 39,301 ksi

Ag 0.730 inch?

P 2B088.68 If

Resistance factor 0.85

Linity chack 0.049

Unity check = 0.09+0.33+0.00 = 0.42 - (C5.2.1-3)

The member satisfies the check !

0.473 2331 146.934

2.331 -

2 1.446 2331 (1L.00 |4.000 |146.251 0.125 1,000 |1.446
2.331 -

3 4,500 2331 [Lo00 (4000 15101 0.353 1000 |4.500
2.331 -

4 1.446 2331 (L00 |4.000 |146.251 0.126 1.000 | 1.446
2.331 -

5 0.473 2331 (L00 |0A430 |146.934 0.126 1000 | 0473
2.331 =

6 0,473 2.331 (L0000 [4000 |5467.304 |0.021 1,000 | 0473
2.331 -

7 1.446 2331 100 |4.000 |146.251 0.126 1.000 | 1446
2.331 -

B 5.446 2331 (L00 (4000 |10.311 0.475 1.000 | 5446
2.331 -

9 1.446 2.331 L.00 [4.000 | 146.251 0.126 1000 1446
2.331 -

10 |0473 2331 [L00 (4000 |5467.304 |0.021 1.000 (0473
2.331 -

Table of values

Mz £498,93 Iafft

Mny 1557.22 Ibft

P 2B688.68 IBf

Fesistance factar compression 0,85

Resistance factor bending x 0,90

Resistance factor bending v .50




STEEL MEMBER 1656 CHECK
AISI 5100-16 LRFD Check

Member 1656 Ix5505150-54 A913 grade 50 LRFD-Ult (auto) 0.15

Material data

Yield skress Fy 50.00 ksi

Tansile stress Fu | 65.00 ksi
fabrication cold formed

The critical check is on position 5.09 ft
Axis definition :

- local x- awis 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 7 axis in Scia Enginesr

nterna ' =

Pu -8%8.33 | Ibf

WVux [ -0.04 |bf
Vuy | 5.85 IbF
Mut | 0.00 Ibfft
Mux | -895.07 ||bfft

Muy | -0.4% It

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

ds

[ [inch] [inch?] [inch]

1 0473 50.000 | 0.83 |0.49 169,345 [ 0.543 1.000  |0.473 - - - -
41.315 - - -

2 L.446 50.000 L1040 |4.000 146.251 [ 0.585 L.000 | L4486 - - - -
50.000 - - -

3 5446 50.000 1.00 | 24,000 |247.452 |[0.450 1.000 1.362 - - -
-50.000 5.446 2.723 -

4 1446 -50.000 |- - - - - - - . -
=50.000 - - -

5 0473 -41,31% |- - - - - - - - - -
-50.000 - - -

[ 0473 -41.315 |- - - - - - - - -
-50.000 - - -

7 1446 -50.000 |- - - - - - - - - -
-50.000 - - -

8 1445 50.000 100 |<4.000 146,251 | 0.58% 1.000 | L4496 - - -
50.000 - - -

9 0.473 50000 (083 0496 169.345 [ 0.543 1000|0473 - - - -
41.315 - - -

Sxe 1.560 inch® |

Mnxo 5498.93 | lofft

Resistance factor | 0.90

Unity check 0.12 -




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

| LIth 2,190 in ft
Sigma, ey 12413394 ksi
Kt 0.10

Lt 3.190 in ft
Sigma,t 20890763 ksi
Ch 1.07

5ix 1.560 inch?
Fere 23852 479 ki

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

iiAnial Compression Strength::...
Mominal Axial Strength
According to articke E2 and formula (E2-1)

ds
[inch]
0.430 | 1496.934 -

2 1.446 50.000 |1.00 |4.000 |[146.251 |0.585 1.000 [1.446 - - - -
50.000 - - -

3 5.446 S50.000 | 1.00 (4000 |41.242 1.101 0.727 |[3.9%8 - - -
50.000 - - -

4 1446 50.000 |1.00 |4.000 |[146.251 |0.585 1.000 [1.446 - - - -
50,000 - - -

5 0,473 50.000 | 1.00 |0.430 (146934 |0.583 1.000 (0,473 - - -
50.000 - - -

& 0.473 50.000 | 1.00 |0.430 |[146.934 |0.583 L.000 | 0.473 - - - -
S0.00 . - .

7 1.446 S50.000 | 1.00 |1 4.000 (146251 | 0.585 1.000 [ 1.446 = - -
50.000 - - -

8 1446 50.000 |1.00 |4.000 |[146.251 |0.585% L.000 [ 1.446 - - - -
S0.000 : - .

9 0,473 50.000 | 1.00 ) 0.430 (146,934 | 0.583 1.000 | 0.473 - - - -
50.000 - - -

F 50.000 ksl

A 0.542 inch?

Prio 42118.80 Ibf

Resistance factor | 0.85

Unity chieck 0.03 -




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 vy

Sway bype SWay S

Unbraced Length L 10 2 3/4 ft
Effective Lenath factor K 1.00 0.10

Effactive Length 10 38 ft
Slendemess 57.37 4.80

Flexural Buckling stress Fore  |BG6.980 | 12413.3594 | ks

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

Table of values

Sigma,ex 86.980 ksi
Sigma, ey 12413.3%4 | ks
KR 0.10

Lt 234 ft
Sigma,t 20890763 | ksi
Sigma, TF B6.980 ksl
Torsional (-Flexural) buckling stress Fere | 86,980 ksi

lambda rho
[ [-] [-]
0.473 39.308 00 |0430 | 146934 | 0517 1000 |0.473

39.308 - - -

2 1.446 30,308 |1.00 |4.000 |[146.251 |0.518 1.000 |1.446 - - - -
39,308 - - -

3 5.446 39308 | 100 4000 [41.242 0,976 0,793 (4321 - - -
39.308 - - -

4 1.446 39.308 | 1.00 |4.000 (146251 |0.518 1.000 | 1.446 - - - -
39.308 - - -

5 0.473 39308 | 1.00 0430 |[1456.934 |0.517 L.000  |0.473 - - -
39.308 - - -

6 0473 39308 | 1.00 0430 |[146.934 | 0.517 L.000  [0.473 - - - -
39,308 - - -

7 1.446 39308 | 1.00 4000 |[146.251 |0.518 1.000 | 1.446 - - - -
39.308 - - -

8 1.446 39308 | 100 |4.000 |[146.251 |0.51& LO00 | L1446 - - - -
39.308 - - =

9 0.473 39308 | 1.00 0430 |[146.934 |0.517 1000 (0473 - - - -
39.308 - - -

Fe 86,0980 ksi

lambda, © 0.76

Fru 35.308 ksi

Ag 0.E882 inch

Pri 34654.93 =]

Resistance factor 0.85

Unity check 0.03 -
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Combined Compressive Axial Load and Bending
Accarding to article HL.2 and formulas  (C5.2.1-3)

Unity check = 0.03+0.1240.00 = 0,15 - (C5.2.1-3)

The member satisfies the check !

lambda tho
[-] [-1
0.473 0,910 [1.00 (0430 [146.934 |0.079 0.473

0.910 =

2 1.445 0910 [1.00 |4.000 |[146.251 |0.079 1,000 |1.448
0.910 -

3 5446 0910 [1.00 [4.000 |41.242 0.14% 1000 | 5.446
0,910 -

4 1.446 0,910 [1.00 |4.000 [146.251 |D.07% 1,000 |1.4496
0.910 -

5 0.473 0910 [1.00 (0430 [146.934 |0.079 1.000 |0.473
0,910 -

L 0.473 0,910 [1.00 0430 |[146934 |0.079 1,000 |0.473
0.910 -

7 1.446 0910 [1.00 |4.000 |[146.251 |0.079 1.000 | 1.448
0.910 -

8 1.446 0,910 [1.00 |4.000 [146.251 |D.079 1,000 |1.446
0.910 -

49 0.473 0910 (100 (0430 [146.934 |0.079 1000|0473
0,910 -

Table of values

Mnx 6498,593 (i

Pri 34654.93 Ibf

Resistance factor compression 0.85

Resistance factor bending x 0.50
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STEEL MEMBER 3615 CHECK
AISI 5100-16 LRFD Check

Member 49 2x5505150-54
Material data

Yield stress Fy 50.00 ksi
Tensile stress Fu o | 65.00 ksi
fabrication cold formed

The critical check is on position 5.09 ft

Axis definition
= local ¥- axis In this code check is referring to the local v axis in Scia Engineer
- lopcal y- axis in this code check is referring to the local z axis in 5cia Engineer

Pu -2301.56 | Ibf
Wux | -0009 I
Wuy | 16.33 |bf
Mut | -0.05 It
M |-1911.88 |Ibfft
My | -0.94 Ikt

«tFlexural Strength about X-axis::...
Mominal Flexural Strength
According to artidle F3.1 and formulz  (F3.1-1).

A913 grade 50 LRFD-Ult (auto)

0.42

b1

b2

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

1 0.473 50,000 0.83 (0496 169,345 0.543 1.000 | 0n473 - - -
41.315 - - -

2 1.446 50,000 | L.00 |4.000 146,251 01.585 1.000 |1.446 - -
0,000 = - =

3 4,500 41.315 LO0 [24.000 |90.607 0.675 0n9s8 |- 1.123 - -
-11.315 4.493 2.245 -

4 1.446 =501.000 - - - - E -
-0, 004 - - -

5 0.473 -41.315 |- - - - - - - - -
=500,000 - - -

3] 0,473 S0,000 0.83 [4.358 5956483 | 0.092 1.000 |- 218 - -
41,315 0,473 0.255 -

7 1446 50,000 100 [<.000 146,251 0.585 1.000 | 1.446 - - -
50,000 - - -

8 |5446 |S0000 |1.00 24000 |61.863 0,899 0.840 |- 1.144 - .
-50.000 4575  |2.288 -

5 [i446 [-50.000 |- - - - - - - - -
-50.000 - .

10 |0473  [-41.315 |- - - - - . - - .
-50.000 - - -




Table of values

Sxg 1.560 imch ¥
Mnxo 5998.593 it
Resistance factor 0.90

Unity chack 0.33 -

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

Table of values

LIEk 3.1%0 in ft
Sigma, oy 23868.713 ksi
Kt 0.10

Lt 3,120 in ft
Sigma,t 14282.597 ksi
Ch 1.07

Sfx 1,560 inch?
Fere 30237.615 ksi

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

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

Table of values

Sigma,ex | 86.980 ki
Kt 0.10

Lt 20t 7.600 In | Rt
[Sigma,t 14282597 ksi
b 1.00

Sfy 0.732 inch3
Foe 3636.363 ki

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

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

50,000 - - -

2 1.446 500,000 ) 1.00 (4000 | 146,251 0,585 1,000 | 1.446 - - - -
50,000 - - -

3 4,500 500,000 | LOO (4000 15101 L.820 0483 | 2.174 - - - -
50.000 - - -

4 1.446 500000 100 (4000 | 146,251 0.585 1000 | 1.446 - - - -
30,000 - - -

5 0.473 500000 | L00 (0430 |146.934 0.583 1000 | 0.473 - - - -
30,000 - - -

& 0.473 50,000 | 100 (4000 |5467.30¢ |0.0%6 1000 | 0473 - - - -
50,000 - - -

7 1.446 50,000 | 100 (4000 |146.251 0.585 L.000 | 1446 - - - -
20,000 - - -
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8 5.446 500000 | 1000|4000 |10.311 2.202 0,400 | 2.226 - -
50,000 -

9 1.446 S0.000 | 1.00 | 4000 |146.251 0,585 10000 | 1.446 - -
50,000 - -

10 [0.473 500000 | 100 |4.000 | 5467304 (0.09%5 1,000 | 0.473 - -
50,000 -

Fn 50.000 ksi

Ag 0,704 inch?

Prnio 35191.38 Ibf

Resistance factor 0.85

Unity check 0.08

Buckling check

According to artide E2 and formula (E2-1)

Flexural Buckling Strength

According to artide E2.1 and formula (EZ2.1-1)

Buckling parameters X Yy

Sway type shway Swiay

Unbraced Length L 10 2 34 ft

Effective Langth Factor K 1.00 0.10

Effective Length 10 3/8 ft

Slenderness 57.37 3.46

Flexural Buckling strecs Fore  [B6.980 | J3868.713 |k

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

Table of values

Sigma,ex 86950 ksi
Sigma,ey 23568.713 ksi
Kt 0.10

Lt 2304 ft
Sigma,t 14282597 ksi
Sigma, TF 86.920 ksi
Torstonal (-Flexural) buckling stress Fore | 86.920 ksl

Ia ds
Is
[inch#*] [inch]
146,934 - -
2 L4456 39301 | 1.00 |4.000 |146.251 0518 1.000 [ 1446 - -
39.301 - -
3 4.500 393010 | 1.00 |4.000 [15.101 1.613 0,535 |[2.400 - -
39.301 - -
4 1446 39301 |1.00 [4.000 |1456.251 0.518 1.000 | 14456 - -
39.301 - -
5 0.473 39301 | 100 [0.430 |146.934 0.517 1.000 | 0.473 -
39.301 - -
) 0.473 39301 | L.00 |4.000 | 5467.304 | 0.0B5 1000|0473 - -
39,301 - -
7 1.446 39301 | L.00 |4.000 | 146.251 0.518 1000 | 1.446 =
39.301 - -
B 5,446 39301 | LO0 |4.000 |10.311 1.852 0454 [2.475 - -
39.301 . -
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Combined Compressive Axial

Load and Bending

According to article H1.2 and formulas {C5.2.1-3)

9 1.446 39.301 | 1.00 4000 |146.251 0.518 1000 | 1.446 - -
39301 - -

10 |0.473 39.301 | 100 |4.000 |5467.304 |0.085 1.000 [0.473 - -
39.301 - -

Fe B&6.920 ksi

lambda, c .76

Fri 39,301 ksl

A 0.730 inch?

Pn 28688.68 Ib¥

Resistance factor | 0.85

nity chieck 0.09 -

Unity check = 0.09+0.33+0.00 = 0.42 - (C5.2.1-3)

The member satisfies the check |

rho b Ia
be Is
Linch *]
0.473 2331 0430 |[146.934 0473 -

2331 - -

2 1445 2331|100 [4.000 |146.2%1 0.126 1.000 | 1.446 -
2.331 = =

3 4,500 2331 (100 (4000 |15101 0,393 1,000 | 4.500 - -
233 - -

4 1.446 2331 100 |4.000 |146.251 0.126 Loon | 1.446 -
2.331 - -

5 0.473 2331 (100 0430 146934 0.126 1.000 |0.473 - -
2331 = =

& 0.473 2331 (L00 |4.000 5467304 | 0.021 1000|0473 -
2.331 = =

7 1.446 2331 [L00 |4.000 |146.251 0.126 1.000 | 1446 - -
2,331 -

B 5446 2331 (100 |4.000 110311 0.475 1,000 | 5446 -
2331 - -

9 1446 2331 (L00 |4.000 |146.251 0.126 1000 | 1446 - -
2331 -

i |0.473 2331 (100 |4.000 |5467.304 |0.021 1,000 |0473 - -
2.331 - -

Table of values

Mnx G998.53 It

Mry 155722 Ikt

Pn JB6EH.68 (=]

Resistance factor compression 0.85

Resistance factor bending x .50

Resistance factor bending v 0,90
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Unity check

. .
o o
o o
i d
[} ¢
0.08
0. 31 0.59 0.37 0.42 0.67 0.55 ] 0.24 0.35 | 0.52 0.44 0,15 0.40
r~ r~
<= <
(= L=

).0D6
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2.4.2 FIRST FLOOR STRUCTURAL ANALYSIS

2.4.2.1 2-ND FLOOR WALL FRAME STRUCTURAL DESIGN

General scheme
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Member numbers

Cross-sections of elements.
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Cross-sections properties

Type

Farmeode

Shape type

Item material

Fabrication

Calour

A [inch?]

Ay [inch?], Az [inch?]

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

cyyucs [inch], czucs [inch]
a [deg]

Iy [inch 1], Iz [inch ]

iy [inch], iz [inch]

Way [inch?], Wz [inch?]
WLy [inch?], Wiz [inch]
M.:I.\l.-r [kbhd‘l], MFI.u.-
[kipinch]

Mai.z+ [Kipinch], Mpi.e.-

[kipinch]

dy [ineh], d; [inch)
It [inch#], Tw [inch®]
By [inch], B [inch]
Picture

HSS12X8X5/8

2 - Rectangular hollow section
Thin-walled

A500 grade B

rolled

21.000
5.202
3.75e+01

4.000
0.00
347.000
4.348
66.100
82.100
3.32e+03

2.52e+03
0.000

454.000
0.000

12.303
7.16e+01

6.000

210.000
3.162
52.500
£1.900
3.32e+03

2.52e+03
0.000

4462.080
0.000

Cross-sections properties

Type

Farmcode

Shape type

Item material

Fabrication

Colasr

A [inch?]

Ay [inch?], A [inch?]

&y [inchfinch], Ao
[inch?finch]

crues [nch], czues [inch]
a [deg]

Iy [inch ], Iz [inch*]

by [inch], iz [inch]

Wy [inch?], Wea.: [inch?]
Wiy [Inch?], Wa: [Inch?]
Meiy+ [kipinch], Moy
[kipinch]

"uz.o [k-lllil'lf.h], Mpi.:,-
[kipinch]

dy [inch], d- [inch]

I [inch*], Tw [inch®]

By [inch], PB: [inch]
Plcture

W10X30
1 - I section
Thin-walled
A992
rolled
|
B8.840
5.745
4.29e+01

2.905
0.00
170,000
4,385
32.400
36.600
1.86e+03

4.43e+02
0.000

0.622
0.000

3.185
4.29e+01

5.250

16.700
1.374
5.750
8.840

1.86e+03

4.43e+02
0.000

414.001
0.000
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Cross-sections properties

Type

Formcode

Shape type

Item material

Fabrication

Colowr

& [inch?]

Ay [inch?], Az [inch?]

Ay [inch?finch], Ao
[inch2finch]

crues [inch], czues [inch]
a [deg]

Iy [inch*], I [inch*]

iy [inch], iz [inch]

Wty [inch?], Wax [inch?]
Wiy [inch?], Waz [inch?]
Mpuy.+ [kipinch], Meey..
[Kipinch]

Mpiz+ [Kipinch], Mg
[kipinch]

dy [inch], d: [inch]

I [inch*], T [inch®]

By [inch], Bz [inch]
Picture

HSS55K5X3/8

2 - Rectangular hollow section
Thin-walled

ASOD grade B

rollad

6.180
2.9%
1.55e+01

2.500
0.00
21.700
1.874
8.680
10.600
4.26e+02

4.260+02
0.000

36.100
0.000

2.995
3.4%+01

2.500

21.700
1.874
8.680

10.600

4. 26e+02

4. 26e+02
0.000

50.885
0.000

Cross-sections properties

Type

Formcode

Shape type

Item material
Fabrication

Colour

& [inch®]

Ay [inch?], A [Inch?]

Ay [inch2finch], Ao
[inch?finch]

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

Ty [inch#], Iz [inch®]

iy [inch], iz [inch]

Wy [INch3], W [Inch?]
Weiy [inch?], W [inch?)
Mpiy.e [Kipinch], Mpiy.
[kipinch]

Mpiz+ [Kipinch], Me:-
[kKipineh]

dy [inch], dz [inch]

I [inch*], T [inchf]

By [nch], B= [inch]
Picture

HESEXEN1/2

2 - Rectangular hollow saction
Thin-walled

AS00 grade B

ralled

7.880
3.784
1.80e+01

2,500
Q.00

5.19e+02

0.000
44,600
0.000

3.784
3.33e+01

2.500

5.1%e+02

0.000
121.0%4
0.000
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(DA Na oS O (S

Formcode | s - Thickness i Radius of gyration about the
- Inner radius principal z-axis
b - Flange width Woely Elastic section modulus about the
h - Height principal y-axis
c - Lip Weiz Elastic section modulus zbout the
A Area principal z-axis
Ay Shear Arez in prncipal y-direction Wy Plastic section modulus about the
Az Shear Arez in prncipal z-direction principal y-axis
AL Circumference per unit length Wiz Plzstic section modulus about the
Ap Drying surface per unit length principal z-axis
Cv.ucs Centroid coordinate in Y-direction of Mpiy.+ Plastic moment about the principal
Input axis system y-axis for a positive My moment
CzIs Centroid coordinate in Z-direction of Mei.y.- Plzstic moment about the principal
Input axis system y-axis for a negative My moment
Trics Second moment of area about the Mpiz.+ Plzstic moment about the principal
YLCS axis z-axis for a positive Mz moment
Izies Second moment of area about the Mpi.z- Plastic moment about the principal
ZLCS axis Z-axis for a negative Mz moment
Ivzics Product moment of area in the LCS dy Shear center coordinate in principal
system y-direction measured from the
a Rotation angle of the principal axis centroid
system d: Shear center coordinate in principal
Iy Second moment of area about the z-direction measured from the
principal y-axis centroid
I Second moment of area about the I Torsional constant
principal z-axis Iw Warping constant
fy Radius of gyration about the By Mono-symmetry  constant zbout the
principal y-axis principal y-axis
B: Mono-symmetry  constant about the
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Maximum force diagram
Axial force diagram N,
LRFD-UIt (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.6*Lr), Ibf.

Shear force diagram Vy ,
LRFD-UIt (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.6"Lr), Ibf.
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Shear force diagram Vz ,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.6*Lr), Ibf.

Diagram of moment My,
LRFD-UIt (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 1.6*Lr), Ibf*ft.
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Diagram of moment Mz,
LRFD-UIt (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5"L + 1.6"Lr), Ibf*ft.

Axial force diagram N,
LRFD-Ult (auto)24 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*"Wy-(-0.18)), Ibf.
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Shear force diagram Vy ,
LRFD-Ult (auto)24 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy-(-0.18)), Ibf.

Shear force diagram Vz ,
LRFD-Ult (auto)24 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy-(-0.18)), Ibf.
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Diagram of moment My,
LRFD-UIt (auto)24 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*"Wy-(-0.18)), Ibf*ft.

Diagram of moment Mz,
LRFD-Ult (auto)24 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy-(-0.18)), Ibf*ft.



93

Displacement of elements
Value: Uz - DL+L+Lr, (inch) .

The maximum deflection for beam 845 is 0.171" according to table 1604.3 the code IBC 2021 - the
deflection limits L/240. L = 21°-5”=21"*12"+5"=257"/240 =1.07”
0.171” <1.07” Deflection is OK!

The maximum deflection for beam 3821 is 0.454" according to table 1604.3 the code IBC 2021 -
the deflection limits L/240. L = 38’-5”= 38’*12”+57=461"/240 =1.92”
0.454” < 1.92” Deflection is OK!




STEEL MEMBER 1390 CHECK
AISC 360-16 LRFD Check

Member 1390 HSS5X5X1/2 AS500 grade B LRFD-Ult (auto) 0.28

Material data

Yield stress Fy 42,00 [ksi
Tensile stress Fu (5800 | ks
fabrication rolled

The critical check is on position 7.70 ft

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

Compression N ratio Lambda,r { Non-slender )
Wbs 6,25 36.79
Intermnal flanges 6.25 36.79

Section is classified as non-slender section,
Classification for Flexure
according to artide B4 and Table B4.1b

Bending Mx ratio Lambda,p ({ Compact ) Lambda,r { Non-compact )

Waks 6.25 63.60 149,80
Intemal flanges 6.25 29.43 36.79

Section is classified as compact section.

Bending My ratio Lambda,p { Compact )} Lambda,r { Non-compact )
Wizbs 6.25 2943 36.7%
Intermal flanges 6.25 29.43 36.7%

Saection s classified as compact section.

Axis definition :
- local 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 Sciz Engineer

Pu -44980.14 | Ibf

Vux  [-151.05 =3
Wuy | 596,26 If
Mut [ B0.52 Ifit
Mux |2625.78 Ifft

Muy [-1245.20 It

Buckling parameters 44 Yy

ype sway | non-sway
Slenderness 67.66 [14.23
Reducad slendernass 0.82 0.17

Length 10.04 [2.35 fi
Effective length factor, K | 1.02 0.92

Effective length, L 10.24 | 2.15 ft




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

245855.45 | Ibf
F'u 44580.14 Ibf
Fer 31.71 ksi
Resistance factor | 0.90
unity check 0.20

Torsional buckling check
according to article E4 and formula (E4-1)

33040163 | Ibf
Pu 44580, 14 Ibf
Fe 10410.88 ksi
Fez 10410.88 ksi
Resistance factor | 0.90
unity check 0.15
L data
2.35
Eb 1.16

Strong axis bending check
according to artide F2 and formula (F2-1)

45850.10
Mu 2625.78 It:rFFt
Resistance factor | 0.90
unity check 0.06

Weak axis bending check
according to artide F7 and formula (F7-1)

45850.10
Mu 1245.20 It:rﬁ’t
Resistance factor | 0.90
unity check 0.03

Shear stress check
acoording to article G5 and formula (G2-1)
im buckling field 1

10.04
h 0.15 ﬁ:
tw .47 inch
kv 5.34
Wn 40872.39 | Ibf
Wi 596,26 Ibr
Resistance factor | 0.90
unity check .02




Combined stresses check
according to arbde H1.1 and formula (H1-1a)

Table of values

Pr 44580.14 Ibf

Mrx 262578 bt
Mry 1245.20 |afift
Pc 22486990 | Ibf

Mix 41265.00 bt
My 41265.08  [Ibfft
Res, factor compression | 0,90

Res, factor flexure 0,90

unity check = 0.20+8/9(0.06+0.03) =0.28 {H1-1a]
Torsion is neglected since Tr < 0,20 Tc.

The member satisfies the check !

STEEL MEMBER 845 CHECK
AISC 360-16 LRFD Check

Member B45 W10X30 A992 LRFD-URk (aute) 0.22

Yiekd stress Py 50.00 | ksi
Tensile stress Fu [65.00 | ksi
fabrication rolled

The critical check is on position 3.35 ft

Classification for Flexure
according to article B4 and Table B4.1b

Bending Mx ratio Lambda,p ( Compact ) Lambda,r { Non-compact )
Webs 28.55 30.56 137.29
QOutstanding flanges 5.70 9.15 24,04

Section is classified as compact secton.

Bending My ratio Lambda,p { Compact ) Lambda,r [ Non-compact )
Outstanding fanges 5.70 9.15 24.09

Section is classified as compact section.

Axis definition :

- local ¥- axis in this code chedk is referring to the local y axis in Scia Enginser
- local y- axis in this code dhedk is referring to the local z axis in Scia Enginesr

Pu 160.61 Ibf
Vux [50.13 IbF
Wy | 714398 Ibf
Mut [-11.49 Ibfft

Mux |-26408.52 | Ibfft

Muy |[-34.75 Ibfft




Mormal force check
according to article D2 and formula (D2-1)

Table of values

Pn 441999.72 | Ibf
Pu 160.61 If
Resistance factor | 0.90

unity check 0.00

LTE data

b |1.28 [

Cb J1.15

Strong axis bending check
according to article F2 and formula (F2-13

Table of values

Lr 16.15 ft
Lp 4.86 ft
Mn 152500.14 | Ibfft
Mu -26408.92 | Ibfit
Resistance factor | 0.90

unity check 0.19

Weak axis bending check
according to article F6 and formula (Fe-1)

Mn 36833.43 | Ibfit
Mu 34.75 Ibfft
Resistance factor  [0.90
unity check 0.00

Shear stress check
according to article G2 and formula (G2-1)
in buckling field 1

Table of values

a 24,79 ft

h 0.71 ft
oW 0.30 imch
[ 534

vn 94500.01 | lbf
W 7143.58 It
Resistance factor | 1.00

unity check 0.08

Combined stresses check
according to arbcle H1.2 and formula (H1-1B)

Pr 160,61 If
Mrx -26408.92 | Ibfft
Mry 34,75 it
Pc 397799.75 | Ibf
Micx 1372580.12 | Ibfft
My 33150.09 It
Res. factor tension | 0.90

Res, factor Aexure | 0.90




unity check = 0.00+0.19+0.00=0.19 (H1-1b)
Members under torsion and combined torsion.
Flexure,shear and/or Axial force as per H3.
according to article H3 and formula (H3-7)
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Mux -26408.92 | Ibfit
Muy 34.75 Ibiit
fun .85 ki
Friy 50.00 ksi
Res. factor torsion | 0.90

unity check = 9.85/45.00=0.22 {H3-7)

according to article H3 and formula (H3-8)

Critical fibre position 8

Wux 50.13 Ibf
Wiy 7143.98 | Ibf
Muk 11.49 Ibfit
fex 0.000 Ibfif?
fay 51.514 | IbrA?
T 776,904 | |bfift?
Stress 2.62 ksi

Fn 30,00 ksi
Res. factor torsion | 0.90

unity check = 2.62/27.00=0.10 {H3-8)

according to article H3 and formula (H3-9)

Pux 160,61 | Ibf
fua 0.02 ksi
Fnh 50.00 ki
Res. factor torsion  [0.90

unity check = 0.02/45.00=0.00 (H3-9)
The member satisfies the check |

STEEL MEMBER 3821 CHECK

AISC 360-16 LRFD Check

Member 3821 HSS12XBX5/8  AS500 grade B LRFD-Ult (auto) 0.33
Material data

Yield stress Fy

42.00 | ksi

Tensile stress Fu

58.00 | ksi

fabrication

ralled

The critical check is on position 9.71 ft

Classification for Flexure
according to article B4 and Table B4.1b

Wehs

Bending Mx ratio

16.15

Lambda,p { Compact )} Lambda,r { Non-compact )
63,60

149,80

Internal flanges

9.27

29.43

36.79
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Section is classified as compact section.

Bending My ratio Lambda,p { Compact } Lambda,r ( Mon-compact )
Wabs 16.1% 29.43 36.79
Internal flanges 9.27 29.43 36.79

Section is dassified as compact section.

Axis definitbon

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

Pu 17789.73  |Ibf
Vi [ 587,22 Ibof
Wy | 25685.96 Ibf
Mut | 299215 [La]gj
Mux |-78337.21 |Ibfft
Muy | -3065.05 Ibfft

Mormal force check

according bto article D2 and formula {D2-1)

Strong axis bending check
according to article F2 and formula (F2-1)

BE2002.72 | Inf
Pu 17789.73 Ibf
Resistance factor | 0.90
unity cheack 0.02
0.82
Cb 1.12

287350.47 | Ibfft
r-'lu -78337.21 | Ibfft
Resistance factor | 0.90
unity check 0.30

Weak axis bending check

according to artde F7 and formula (F/-1)

216650.19 | Ibfft
Mu 3065.05 Ibffe
Resistance factor | 0.90
wnity check 0.02
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Shear stress check
according ko article G5 and formula (G2-1)
in buckling field 1

a 458.12 fit
h .56 ft
tw 0.58 inch
kv 5,34

Wn 232268.03 | Ibf
Wu 25685.96 IbF
Resistance factor | 0.90

unity check 12

Combined stresses check
according ko article H1.2 and farmula (H1-18)

Pr 17789.73 If
Mrx -78337.21 | lbfft
Mry 3065.05 Ibift
Pc 79380245 | Ibf
Mex 25861543 | IbFft
Moy 194985.17 | Ibfft
Res. factor tension | 0.90

Res. factor flexure | 0.90

unity check = 0.01+0.30+0.02=0.33 (H1-1b)
Torsion is neglected since Tr < 0,20 To

The member satisfies the check |

Unity check
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2.4.2.2 GARAGE DOOR FRAME DESIGN

General scheme

16 (x 6 1210

B it
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Member numbers

2807

Cross-sections of elements.

C1

2863

2808

C1




Cross-sections properties
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Type

Formcode

Shape type

Item material

Fabrication

Colowr

& [inch?]

Ay [inch?], Az [inch?]

Ay [inch?finch], Ao
[inch2finch]

crues [inch], czues [inch]
a [deg]

Iy [inch*], I [inch*]

iy [inch], iz [inch]

Wty [inch?], Wax [inch?]
Wiy [inch?], Waz [inch?]
Mpuy.+ [kipinch], Meey..
[Kipinch]

Mpiz+ [Kipinch], Mg
[kipinch]

dy [inch], d: [inch]

I [inch*], T [inch®]

By [inch], Bz [inch]
Picture

HSS55K5X3/8

2 - Rectangular hollow section
Thin-walled

ASOD grade B

rollad

6.180
2.9%
1.55e+01

2.500
0.00
21.700
1.874
8.680
10.600
4.26e+02

4.260+02
0.000

36.100
0.000

2.995
3.4%+01

2.500

21.700
1.874
8.680

10.600

4. 26e+02

4. 26e+02
0.000

50.885
0.000
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LN NS 1 LIS

Formcode | s - Thickness i Radius of gyration about the
- Inner radius principal z-axis
b - Flange width Wiy Elastic section modulus zbout the
h - Height principal y-axis
C - Lip Wiz Elastic section modulus about the
A Area principal z-axis
Ay Shear Area in principal y-direction Wy Plastic section modulus about the
Az Shear Area in principal z-direction principal y-axis
AL Circumference  per unit length Wiz Plastic section modulus about the
Ap Drying surface per unit length principal z-axis
Crucs Centroid coordinate in Y-direction of Meiy.+ Plastic moment about the principal
Input axis system y-axis for a positive My moment
Czucs Centroid coordinate in Z-direction of Mi.y.- Plastic moment zbout the principal
Input axis system y-axis for a negative My moment
Iyics Second moment of area zbout the Mpi.z.+ Plastic moment about the principal
YLCS axis 7-axis for a positive Mz moment
Izics Second moment of area about the Mpi.z.- Plastic moment about the principal
FLCS axis 7-axis for a negative Mz moment
Ivzics Product moment of arsa in the LCS dy Shear center coordinate in principal
system y-direction measured from the
a Rotation angle of the principal axis centroid
system d: Shear center coordinate in principal
Iy Second moment of area about the z-direction measured from the
principal y-axis centroid
Iz Second moment of area about the I Torsional constant
principal z-axis I Warping constant
iy Radius of gyration about the By Mono-symmetry  constant about the
principal y-axis principal y-axis
B: Mono-symmetry  constant zbout the




Maximum force diagram
Axial force diagram N,
LRFD-Ult (auto)22 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy+(-0.18)), Ibf.

| | ECET e N —1 1 | | —10760.44 Ibf
A0
o o
0 @
= o«
=] w0
= <
le]
oo
[
|
—9B635 48 Ibf —11385.38 Ibf
-8 i 1

Shear force diagram Vy ,
LRFD-Ult (auto)22 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy+(-0.18)), Ibf.

1 70F7.79 Ib{

= 7704 35 Ipl

— 325325161 2679035 Ibf - |

=
M Ea
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Diagram of moment Mz,
LRFD-Ult (auto)22 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy+(-0.18)), Ibf*ft.

1714617 Ibfft

D L

—16704.37 1bift 16218.77 Ibfft

14668.51 Ibift

9321.49 Ibiit —B813.44 Ibift L |

Axial force diagram N,
LRFD-UIt (auto)18 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wx+(-0.18)), Ibf.

106841 ' — '—'—l_[_‘_l_ —10731.52 If
o
5 9
S =
ol |
oy
Ol
L]
1
L ~11210.00 Ibf | —11356.47 Ibf
E.d T E.! I
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Shear force diagram Vy ,
LRFD-Ult (auto)18 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wx+(-0.18)), Ibf.

——— 58303.391

—7[756.89 1

B —3698.01 Ibf 2933.37 bl

—FHR
o=

Diagram of moment Mz,
LRFD-UIlt (auto)18 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wx+(-0.18)), Ibf*ft.

+

~

o«

o

=

=2}

|

18873.37 Ibift 1672915 b1t
3
o
=
od
0
10710.74 Ibift —§737 82 Ibft iy
4 == —
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Displacement of elements
Value: Uz - DL+Lr, (inch) .

—0.630 inch \

The maximum deflection for terrace joist is 0.630" according to table 1604.3 the code IBC 2021 -
the deflection limits L/240. L = 16°-6”= 16"*12”+6"=198"/240 =0.825"
0.630” < 0.825” Deflection is OK!
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STEEL MEMBER 2807 CHECK
AISC 360-16 LRFD Check

Member 2807 HSS5X5X3/8  AS00 grade B LRFD-UK (auto) 0.96

Material data

Yield stress Fy 4200 |[ksi
Tensile stress Fu  [58.00 | ksi
fabricaticn rolled

The critical check is on position 0.00 ft

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

Compression N ratio Lambda,r [ Non-slender )
Webs 9.83 36,79
Internal flanges 9.83 36.79

Section s classified as non-slender section.
Classification for Flexure
according to article B4 and Table B4.1b

Bending Mx ratio Lambda,p ({ Compact )} Lambda,r { Non-compact )
Webs 49.83 63.60 149.80
Internal Aanges 9.83 29,43 36.79

Section is classified as compact section.

Bending My ratio Lambda,p { Compact ) Lambda,r { Non-compact )
Webs 49.83 25,43 36.79

Internal Aamges 9,583 29,43 36.79

Secton is classified as compact secton.

Axis definition =

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

CErma OrCEs

Pu -8744.59 If
Wux | 4561.52 Iuf
Vuy | 3258.66 |bF
Mut | -535.18 bt
Mux  [-10536.00 | |bfft

Muy |-20347.04 | Ibft

Buckling parameters X ¥y

type sway | sway
Slenderness 66.73 | 102.46
Feduced slenderness 0.81 1.24
Length 8.00 8,00 ft
Effective length factor, K [1.30 2.00
Effective length, Lc 1042 [ 16.00 ft
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Buckling check
according to artcle E3 and formula {E3-1)

Pn 13623040 | lbf
Pu 8744.59 (=73
Far 2204 ks
Resistance factor | 0.90
uniky check 0.07

Torsional buckling check
accarding to artcle E4 and formula (E4-1)

Pn 25907232 |Ibf
Pu 8744.59 If
Fa 0345.23 k=i
Fez 9345.23 ksi
Resistance factor | 0.90

unity check 0.04

b |3.00 |ft

b 221

Strong axis bending check
according to articdle F2 and formula (F2-1)

Table of values

M 37100.03 Ikt
Mu -10536.00 | Ibift
Resistance factor | 0.90
unity check 0.32

Weak axis bending check
according to article F7 and formula (F7-1)

Mn 37100.03 | Ibfit
(] 20347.04 | Ibfft
Resistance factor | 0,90
unity check .61

Shear stress check
according to article G5 and formula {G2-1)
in buckling field 1

a .00 ft

h 021 it
o 0.35 inch
k' 5.34

W 4405002 | Ibf
Vu 3258.66 Ibf
Resistance factor | 0,90

ity check .08
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Combined stresses check
according to arbde H1.1 and formula (H1-1b)

Pr B744.55 Ibf
Mix -10536.00 Ibfft
Mry 20347.04 | Ibfft
Pc 12260736 | Ibf
Mix 33390.03 Ibfit
Mey 33390.03 |bfft
Ras, fackor compression | 0,90

Res. factor flesure 0.90

unity check = 0,048+0,32+0.61=096 (H1-1b})
Torsion is neglected since Tr = 0,20 Tc,

The: member satisfies the check !

STEEL MEMBER 2863 CHECK
AISC 360-16 LRFD Check

Member 2863 HSS5X5X3/8 AS00 grade B LRFD-Ult (auto) 0.61

Material data

Yield stress Fy 42,00 | ksl
Tensile stress Fu | 5H.00 | ksi
fabrication rodled

The critical check is on position 0.00 ft

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

Compression N ratio Lambda,r { Non-slender }

Webs 0.83 36,79
Intermal flanges 9.83 36.79

Section is classified as non-slender section.
Classification for Flexure
according to article B4 and Table B4.1b

Bending Mx ratio Lambda,p { Compact } Lambda,r { Non-compact )
Webs 9.83 63.60 149.80
Internal flanges 5.83 29.43 36.79

Sechion is classified as compact secbon.

Bending My ratio Lambda,p ( Compact } Lambda,r ( Non-compact )
Webs 9.83 29.43 36.79
Internal flanges .83 20.43 36.79

Section is classified as compact secton.




Axis definition -

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

Internal forces

Pu -3228.00 If
Vux | 8303.38 I
Vuy | 230.75 I
Mut | 15.91 |kt
Mux |-267.61 It

My |-19404.74 | Ibfft

Burkllng parameters

Swa't $wa'gr
5Iendemess 3202 [141.07
Reduced slenderness 0.39 1.71
Lenath 0.50 16.54 ft
Effective length factor, K 110,00 [1.33
Effective length, Lc .00 22.03 ft

Buckling check
according to artide  E3 ard formula {E3-1)

77965.53
F'u 322800 Ibf
Fer 12,62 ksi
Resistance factor | 0.%0
unity check 0.05

Torsional buckling check
according to artide E4 and formula {E4-1)

250069.71
F‘u 3228.00 Ibf
Fe 429540 kel
Fez 9295.40 ksi
Resistance factor | 0.90
unity check 0.01
Lb 1654 |ft
h |1.21

Strong axis bending check
according to artide F2 and formula (F2-1)

37100.03
Mu -267.61 It:rﬁ‘t
Resistance factor | 0.90
unity chieck 0.01
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Weak axis bending check
according to artide F7 and formula (F7-1)

Mn 37100.03 | Ibfft
Mu 1040474 [ Ibfit
Resistance factor | 0.90
unity check 0.58

Shear stress check
according to article GS and formula (G2-1)
in buckling field 1

2 16.54 ft

h 0.21 ft
&%) (.35 inch
kv 5.34

Vn 44959.02 | Ibf
W 230.75 If
Resistance factor | 0.90

wnity check 0.01

Combined stresses check
according to artide H1.1 and formula (H1-1b)

Pr 3228.00 Ibf
Mrx -267.61 bt
Mry 19404.74 | Ibift
Pc 7016897 [Ibf
Mcx 33390.03 | Ibfit
Mcy 33390.03 | Ibfift
Res, factor compression | 0.90

Res. factor flexure 0.40

unity check = 0,02+0.01+0.58=0.61 (H1-1k)
Tarsion is neglecked since Tr < 0,20 Te.

The member satisfies the check !

Unity check

0.61

-

i

|
[



2.4.2.3 DOOR FRAME DESIGN

General scheme

10 7t 5/8 in
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Member numbers

3069

< Iy

= rM

M )

i HO
Cross-sections of elements.
C1
O O
S O
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Cross-sections properties
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Type

Formcode

Shape type

Item material

Fabrication

Colowr

& [inch?]

Ay [inch?], Az [inch?]

Ay [inch?finch], Ao
[inch2finch]

crues [inch], czues [inch]
a [deg]

Iy [inch*], I [inch*]

iy [inch], iz [inch]

Wty [inch?], Wax [inch?]
Wiy [inch?], Waz [inch?]
Mpuy.+ [kipinch], Meey..
[Kipinch]

Mpiz+ [Kipinch], Mg
[kipinch]

dy [inch], d: [inch]

I [inch*], T [inch®]

By [inch], Bz [inch]
Picture

HSS55K5X3/8

2 - Rectangular hollow section
Thin-walled

ASOD grade B

rollad

6.180
2.9%
1.55e+01

2.500
0.00
21.700
1.874
8.680
10.600
4.26e+02

4.260+02
0.000

36.100
0.000

2.995
3.4%+01

2.500

21.700
1.874
8.680

10.600

4. 26e+02

4. 26e+02
0.000

50.885
0.000
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LN NS 1 LIS

Formcode | s - Thickness i Radius of gyration about the
- Inner radius principal z-axis
b - Flange width Wiy Elastic section modulus zbout the
h - Height principal y-axis
C - Lip Wiz Elastic section modulus about the
A Area principal z-axis
Ay Shear Area in principal y-direction Wy Plastic section modulus about the
Az Shear Area in principal z-direction principal y-axis
AL Circumference  per unit length Wiz Plastic section modulus about the
Ap Drying surface per unit length principal z-axis
Crucs Centroid coordinate in Y-direction of Meiy.+ Plastic moment about the principal
Input axis system y-axis for a positive My moment
Czucs Centroid coordinate in Z-direction of Mi.y.- Plastic moment zbout the principal
Input axis system y-axis for a negative My moment
Iyics Second moment of area zbout the Mpi.z.+ Plastic moment about the principal
YLCS axis 7-axis for a positive Mz moment
Izics Second moment of area about the Mpi.z.- Plastic moment about the principal
FLCS axis 7-axis for a negative Mz moment
Ivzics Product moment of arsa in the LCS dy Shear center coordinate in principal
system y-direction measured from the
a Rotation angle of the principal axis centroid
system d: Shear center coordinate in principal
Iy Second moment of area about the z-direction measured from the
principal y-axis centroid
Iz Second moment of area about the I Torsional constant
principal z-axis I Warping constant
iy Radius of gyration about the By Mono-symmetry  constant about the
principal y-axis principal y-axis
B: Mono-symmetry  constant zbout the




Maximum force diagram
Axial force diagram N,
LRFD-UIt (auto)22 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy+(-0.18)), Ibf.

11354.49 |b

"y

')

K

1167615 Ib{ —11850.36 Ibf

I LA
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Shear force diagram Vy ,
LRFD-Ult (auto)22 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy+(-0.18)), Ibf.

10302.45 Ibf

| —10@35,04 Ibi

103.24 1bi —1601.59 |bf 1705.87 |bi —260.45 1b{
R o1 g ¢

| M
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Diagram of moment Mz,
LRFD-Ult (auto)22 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*Wy+(-0.18)), Ibf*ft.

bift

— 1001

Ln

Iblit 10566,77 Ibfft

]
o]

10016.71 1bift

2 | 840108 Ibfft —E6797.95 |biit i

=
]
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Displacement of elements
Value: Uz - DL+Lr, (inch) .

o —_1
[ —
O G
o =
| |1H\l__
[l
=
o
|

o i

The maximum deflection for terrace joist is 0.233" according to table 1604.3 the code IBC 2021 -
the deflection limits L/240. L = 10’-3.5”="*12"+6"=198"/240 =0.825"
0.630” < 0.825” Deflection is OK!
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STEEL MEMBER 1339 CHECK
AISC 360-16 LRFD Check

Member 1339 HSS5X5X3/8 AS00 grade B LRFD-UIt (auto) 0.39

Yield stress Fy 4200 (ks
Tensile stress Fu | S8.00 | ksi
fabrication rolled

The critical check is on position 10.04 ft

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

Compression N ratio Lambda,r [ Non-slender )
Webs 9,83 36.79
Intermal flanges 0.83 36.79

Section is classified as non-slender saction.
Classification for Flexure
according to article B4 and Table B4.1b

Bending Mx ratio Lambda,p ( Compact ) Lambda,r { Non-compact )
Webs 9.83 53.60 149.80
Intermal flanges 9.53 29,43 36.79

Section s classified as compact section.

Bending My ratio Lambda,p ( Compact ) Lambda,r { Non-compact )
Webs 9.83 29,43 36,79
Internal flanges 9,83 29.43 36,79

Section s classified as compact section,

Axis definition

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

= local y= axis in this code check is referring to the local z axis in Scia Engineer
nternal force:

Pu -10755.43 | Ibf

Vx| -29.50 Ik
Yy 164431 |4
Mut | -550.55 |k
Mz | 1054597 [[7i4

Muy | -243.72 Ibfit

Buckling parameters X vy

type Sway | oway
Slenderness 7447 |128.62
Reduced slenderness 0.90 1.56
Length 10.04 | 10,04 ft
Effective length factor, K | 1.16 2.00
Effective length, Lc 1163 | 20.08 ft
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Buckling check
according to article E3 and formula (E3-1)

Table of values

Pm 93796.93 | Ibf
Pu 1075543 | Ibf
Fer 15.18 ksi
Resistarce factor | 0.90

unity check 0.13

Torsional buckling check
according to article B4 and formula (E4-1)

Table of values

Fn 25907108 | laf
Pu 10755.43 Iof
Fir 9321.47 kesi
Fez 9321.47 kesi
Resistance factor | 0.90

unity check (.05

b [10.04 |t

Ch |2.19

Strong axis bending check
according ko article F2 and formula (F2-1)

Table of values

Mn 3710003 | Ibfft
u 1054597 | Ibfft
Redctance factor | 0.90
unity check 0.32

Weak axis bending check
according to articke F7 and formula (F7-1)

Table of values

fin 3710003 | Ibfft
u 243.72 Ibfft
Resstance factor | 0.90
unity check 0.01

Shear stress check
according to artide G5 and formula (G2-1)
in buckling field 1

Table of values

a 10.04 ft

h 0.21 ft
bw 0.35 irch
kv 5.34

vn 4495902 |Ib6f
Wi 1644.31 Ik
Resistance factor | 0,90

unity check 0.0
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Combined stresses check
according to article H1.1 and formula (H1-1b)

Pr 10755.43 | Ibf
Mrx 10545.97 | bt
Mry 243,72 1ot
Pc B4417.23 | Ibf
Mex 3339003 | lbfit
My 33390.03 | Ihft
Res. factor compression | 0,90

Res. factor fexure (.90

unity check = 0.06+0.32+0.01=0.39 (H1-1b)
Torsion is neglected since Tr < 0,20 Tc.

The member satisfies the check !

STEEL MEMBER CHECK
AISC 360-16 LRFD Check

Member 3069 HSS5X5X3/8 AS00 grade B LRFD-Ult (auto) 0.40

Material data

Yield stress Fy 42.00
Tensile stress Fu | 58.00 ksl
fabrication ralled

The critical check is on position 0.00 ft

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

Webs 9.83 36.79

Compression N ratio Lambda,r { Non-slender )

Internal flanges 9.83 36.79

Section is classified a5 non-slender section,
Classification for Flexure
according to article B4 and Table B4.1b

Webs 9,83

Bending Mx ratio I.nrrlbdn,p { Compact ) Lambda,r { Non-compact )

149,80

Internal flangss 9.83 29,43

36.79

Section is classified as compact section.

Bending My ratio Lambda,p { Compact )
Webs 9,83 63.60

Lambda,r { Non-compact )
149,80

Internal flamges 9.83 28.43

36.79




Section s classified as compact section.

Axis definition :
= lpcal - axis in this code check is referring to the local v axis in Scia Engineer
= ozl y- axis in this code check is referring to the local z axis in Scia Engineer

nternal rorces

Pu -12318.61 | Ibf

Wux | -245.57 Ibf
WMuy [9019.25 It
Mut | 965.30 Ibift
M | -10332.80 |Ibfft

Muy |1804.74 | Ibfft

Buckling parameters XX Y¥

Lype sway | non-sway
Slenderness 17,43 |59.67
Reduced slendamess 021|032

Length 1.20 10.29 ft
Effective length factor, K | 2.26 0.91

Effective length, Lo 272 9.32 ft
Buckling check

according to article E3 and formula (E3-1)

Table of values

P 208589.21 | Ibf
Pu 12318.61 IbF
Fcr 33.75 ksi
Resistance factor | 0.90
unity check 0.07

Torsional buckling check
according to article E4 and formula (E4-1)

Table of values

Pn 259070.97 =13
Pu 12318.61 [=]}
Fe 9319.45 ksi
Fez 9319.49 ksi
Resistance factor | 0.90

unity check 0.05

LTE data

Lb 10,29 ([ft

Ch |1.37

Strong axis bending check
according to artide F2 and formula (F2-1)

Table of values

Mn 37100.03 Ibfft
M -10332.80 | Ibfft
Resistance factor | 0.90
unity check 0.31
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Weak axis bending check
according to article FY and formula {F7-1)

Mn 37100.03 | Ibfift
Mu -1804.74 | Ibfft
Resistance factor | 0.90
unity check .05

Shear stress check
according to article G5 and formula (G2-1)
In bucklireg field 1

Table of values

a 10.29 f
Ll 0.21 ft
w (.35 inch
kv 5.34

W 4495002 | Ibf
WU 0019.25 |if
Resistance factor | 0.90

unity check 0.22

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

Pr 1231861 Ibf
Mrx -10332.80 | Ibfft
My -1504.74 Ibfft
Pc 187730.29 | Ibf
Mcx 33350.03 Ikt
My 33390.03 Ibfft
Res. factor compression | 0,940

Res. factor flexure 0,50

unity check = 0.03+0.31+0.05=0.40 ({H1-1b)
Torsion is neglected since Tr < 0,20 Tc.

The member satisfies the check |

Unity check

0,40

o
A

]

)

[w]



2.4.2.4 LEFT SIDE WALL DESIGN

General scheme
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Member numbers

Cross-sections of elements.
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Cross-sections properties
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Type

Shape type

Item material
Fabrication

Colour

A [inch2]

Ay [inch?], As [inch?]
&y [Inch?{inch], Ao
[inch?finch]

cyues [inch], czucs [inch]

a [deg]
Iy [inch*), 1; [inch*]
iy [inch], iz [inch]

Wty [inch?], Wei: [inch?]
WLy [inch*], Wz [inch]
Mpiy.+ [Kipinch], My,

[kipinch]

Mgiz+ [Kipinch], Mpie.-

[kipinch]

dy [inch], d; [inch]
I; [inch*], T [inch®]
By [inch], B [inch]
Picture

2x5505150-54
Thin-walled
24913 grade 50
cold formed
|
0,987
0.303
2. 16a+01

3.102
0.00
4,289
2.084
1.560
1.864
9.32e+01

3.70=+01
-0.812

1.030
0.000

[ 1

0.590
3.52e+01

1,525

0.838
0.921
0.451
0.741
92.32e401

3.70e+01
0.0:00

2,525
2.532

Type

Shape type

Item material

Fabricat

Colour

A [inch?)

Ay [inch ], A: [inch?]

Ay [inch?finch], Ao
[imchZfinch]

Cyucs [inch], czucs [inch]
a [deq]

Iy [inchi], Iz [inch#]

iy [inch], i [inch]

Weay [inch?], Wei: [inch?]
Wy [inch 1, Wiz [inch?)
Mpiy.= [kiFI-I'IChl.- My
[kipinch]

Mpiz+ [kipinch], Mgz
[kipineh]

dy [inch], d: [inch]

L [inch], I [inch®]

By [inchl, B: [inch]
Pictura

2x5505150-54
Thin-walled
8913 grade 50
cold formed
[ |
0.987
(.322
2.62e+01

3.458
0.00
4,289
2.084
1.560
1.864
9.32e+01

1.95e+01

0.000
0.003
0.000

r

1 1

(.58%
2.62e+01

1.925

0.436
0.664
h.290
389
2.32e+01

1.85e+01
0,000

3.507
0,000
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Type

Shape type

Item material

Fabrication

Colour

A [inch?]

Ay [inch?], A: [inch2]

AL [inchfinch], Ao
[inch2finch]

crucs [indh], czucs [inch]
Tvaes [inch], Izoes [inch]
Trzacs [inch®)

a [deg]

Iy [inch*], Iz [imch*)

iy [inch], iz [inch]

Waiy [inch?®], Wa.z [inch?]
Weiy [inch3], Wy [inch3]
Muly.+ [kpinch], May.-
[kipirech]

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

dy [inch], d [indh]

It [inch ], 1w [inch®]

By [inch], Bz [inch]
Picture

3x5505150-54
Thin-walled
AS13 grade 50
cold farmed
|

1.481
0.596
S.01e+01

5.971
7.684
0.368
-15.10
7.7E3
2202
1.812
2.878
Lade+02

1.40e+02
-1.628

0.0
-6.538

0.834
201+

2.973
G418

6.319
2.066
1.642
2.808
1.44e402

1.40e+02
2757

41.712
3.765

Type

Shape type

Item material

Fabrication

Colour

A [inch2]

Ay [inch?], Az [inch?]

A [inchifinch], Ac
[inchZfinch]

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

Iy [inch ], Iz [inch#)

iy [inch], iz [inch]

Wiy [inch?], Weiz [inch?]
Wiy [inch?], Weiz [inch?]
Mg,y.- [Kipinch], Mgy.-
[kipinch]

Mpl.L-v- [Hﬁm:h]i HliJ
[kipinch]

dy [inch], d: [inch]

Ii [Inch ], L. [inch®]

By [inch], B: [inch]
Pictura

4x5505150-54
Thin-walled
#4913 grade 50
cold formed

|

1.975
[.768
5.16e+01

B.321
0.00
4,725
1.547
1.718
2.253
1.13e+02

2.30e+02
-0.749

0.005
0.000

0.97%
5.27e+01

0.604

12.252
24091
3013
4,606

1.13e+02

2.30e+02
0.000

37.816
1.807
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modulus about the

Arca Wy | Elastic section
Ay Shear Area in principal y-direction - principal y-axis
Calculated by 20 FEM analysis Waiz Elastic section modulus about the
Az Shear Area in principal z-direction - princdipal z-axis
Calculated by 20 FEM analysis Wy |Plastic section modulues about the
L. Circumference per unit length principal y-axis
Ap Drying surface per unit length Wiz Plastic section modulus about the
Cyucs | Centroid coordinate in Y-direction of principal z-axis
Input_axis system Mpips | Plastic moment about the principal
Czucs | Centroid coordinate in Z-direction of y-axis for a positive My moment
Input axis sysiem Mpy- | Plastic moment about the prindpal
Iy es Second moment of area about the v-axls for a negative My moment
¥LCS axis Mpiz+ | Plastic moment about the princpal
Iz.1cs Second moment of area about the Z-awis for @ positive Mz moment
ZLCS axis Mpiz- | Plastic moment about the prindpal
Iyzies | Product moment of area in the LCS Z-axls for a negative Mz moment
system dy Shear center coordinate in principal
a Rotation angle of the principal axis y-direction measured from the
system centrold - Calculated by 20 FEM
Iy Second moment of area about the analysis
principal y-axis dz Shear center coordinate in principal
Second moment of area about the Z-direction measured from the
principal z-axis centroid - Calculated by 20 FEM
Iy Radius of gyrabon about the principal analysis
V-axis It Torsional constant - Calculated by 2D
iz Radius of gyration about the principal FEM analysis
Z-axis L Warping constant - Calculated by 20
FEM analysis
By Mono-symmetry constant about the
principal y-axis
Bz Mona-symmetry  constant about the

prindpal z-axis




Maximum force diagram
Axial force diagram N,
LRFD-Ult (auto)41 (1.2xDL1+1.2xDL2+1.2xDL3+0.5xLr+1xWx-(-0.18)), Ibf.

.-—--—-—'-'-'f?-_

"c

=

I LF

o 4
44 77 1bl
j i
-
L—-—'—"
.—-'-'-._
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Shear force diagram Vz ,
LRFD-Ult (auto)74 (0.9xDL1+0.9xDL2+0.9xDL3+1xWy-(-0.18)), Ibf.
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Diagram of moment My,
LRFD-UIt (auto)74 (0.9xDL1+0.9xDL2+0.9xDL3+1xWy-(-0.18)), Ibf*ft.
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Displacement of elements
Value: Uy - Wy, (inch) .

The maximum deflection is 0.434" according to table 1604.3 the code IBC 2021 - the deflection
limits L/240. L =10’=10"*12"=120"/240 =0.5"
0.434” < 0.50” Deflection is OK!
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STEEL MEMBER 1331 CHECK
AISI $100-16 LRFD Check

Member 1331 Cold formed C section A913 grade 50 LRFD-Ult (auto) 0.72

(5.500; 1.500; 0.054;
0.086; 0.500)

Material data

Yield stress Fy S0.00 ksi

Tensile stress Fu [ 65.00 ksi
fabrication cold formed

The critical check is on position 5.00 ft
Axis definition :

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

noermd OFCES

Pu -1359.50 | Iof

Wux  [-0.02 IBf
Wuy [-2.78 Ibf
Mut [ -0.00 |t

Mux | -1455.89 | [Dift |

Muy [0.20 Ibfft

Nominal Flexural Strength
According to artiddle F3.1 and formulz (F3.1-1).

Id w fl psi k Fcr lambda rho b bl s Ia ds
f2 be b2 Is
[inch]  [ksi] -1 [-] [ksi] [-1 [-] [inch] [inch] [-] [inch*] [inch]
0,361 47039 (086 |D.481 282,818 [0.412 . 0.336 = = = =
41.334 - - -
3 1.221 E0.000 100 |3.127 160.326 | 0.558 1000 (1221 0.560% 30.83 | 0.000 0.336
50,000 - 1.652 0.000
5 5.221 47,939 1.00 |23.880 |66.973 0.546 0.875 |- 1.143 - - -
-47.717 4.566 2,283 -
7 1.221 =49, 778 |- - - - - - - - -
-49.778 - - -
9 0.360 -41.112 |- - - - - - - - - -
-47.717 - - -
Table of values
Sxe 0.768 inch?
Mnxo 3199.68 | Ibfit
Resistance factor | 0.90
Unity check 0.51 =
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Lateral-Torsional Buckling Strength
According to article F2.1 and formula  (F2.1-1),(F2.1.1-1).

138

pesi  k Ia ds
Is
<1 [-] [inch*] [inch]

45.824 0.361
39.496 - - -

3 1.221 47,799 1.00 |3.202 164223 | 0.540 1.000 1,221 0.610 31,53 | 0.000 0361
47,799 - 0.610 0.000

5 5221 45.824 100 | 24.000 |67.310 0.825 0.889 |- 1.160 - - -
-45,824 4,641 2.320 -

7 1.221 47799 |- - - - - - - - - -
-47.799 - - -

49 0.360 -39.498 |- - - - - - - -
-45.8.24 - -

Ltk Ff0.799 0 | Rt

Sigma ey 55,915 kesi

Kk 1.00

Lt 30709900 | it

Sigma,t 69,629 ks

Ch 1.02

Sfx 0.772 inch?

Fore 959,477 kisi

Fc 47,799 ksi

Scx 0.772 inch?

Mrix 3073.75 Ibfft

Resistance fackar 0.90

Unity check 0.53 -

Distortional Buckling Strength

According to article F4 and formula  F4.1-2.

SFy 0.772 inch?

Py 3215.29 Ibfft

L LfE0.708in |

Beta 1.01

k. phi fe 291,72 Ibf

k. phi we 273,76 Ibf

k.phi 0.00 Ibf

k,phi,fa 0.007 inch

k. phi wig 0.002 inch?

Fd 57,860 ksi

Sf 0.772 inch3

Merd 4363.79 Ibfft

Lambda,d 0.86

Mn 27B5.74 Ibfft

Resistance factor | 0.50

Linity check 0.58 -
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Lm 0799 in | ft
Lor 110708 in [ ft

hi 5.500 inch
Ixf 0.002 inch*
Tyf 0.018 inch?
Tuyf 0.003 inch*
Cwf 0.000 inch®
I 0.000 Inch4
x0f 0.493 inch
hixf 0,940 inch
AF 0.085 inch?
wiOf -0.056 inch
Ksiyweb | 2.00

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

Mominal Axial Strength

According to artide E2 and formula  (E2-1)

lambda

Buckling check

Accarding to artidle E2 ard formula (E2-1)
Flexural Buckling Strength
According to article E2.1 and formula (E2.1-1)

Buckling parameters XX ¥y
Sway type sway | sway
Unbraced Length L 10 1/8 [31/8
Effective Length factor K 1.00 1.00
Effective Length i01/s (318
Slendernsss 57.95 59,13
| Flexural Buckling stress Fore  [85.256 | 59.915

03681 S0.000 252,949

50,000 - - -

3 1.221 S0.000 | 1.00 3427 (160326 | 0.558 1.000 |1.221 0.569 30.83 | 0,000 0.336
S0.000 - 0.652 0.000

5 5.221 50,000 | .00 | 4.000 |11.218 2.111 0424 |2.215 - -
50,000 - - -

7 1.221 50000 | 1.00 3127 |160.326 |0.558 1000 |1L.221 0.565 30.83 | 0,000 0.336
S0.000 - 0.652 {0,000

9 0.360 SO000 | 100 (0430 |[252.949 | 0445 1000 {0336 - -
S0.000 - - -

Fn 50.000 ksi

A 0,326 irch?

Prio 16296.53 [+

Resistance factor 0.85

Unlty check 0.10 -




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

Sigma, ex B5.256 | ksi
Sigma, ey 59.915 ksi
Kt 1.00

Lt 31/8 ft
Sigma,t 69.629 | ksi
Sigma, TF 53.538 | ksi
Torsional {-Flexural) buckling stress Fore | 53.538 ksl

Ia ds
Is
[ksil [inch*] [inch]
0.361 . X . -

33.523 - - -

3 1.221 33823 | L00 [3.202 |le4.223 | 0.454 LoD [1.221 .610 3749 |0.000 0361
33.823 - 0.610 (0.000

3 5.221 33.823 |1.00 (4000 |11.218 1.736 0503 [2.626 - = - =
33.823 - - -

7 1.221 33823 | 1.00 [3.202 |1le4.223 |0.454 1000 [1.221 0.610 37.49 [0.000 (0.360
33.823 = 0.610 (.00

9 0.360 33.823 | 1.00 (0430 |252.9949 |0.365 Lo0D | 0.360 - - - -
33.823 - - -

Fe 53.538 ksi

lambda, ¢ 0,97

Fn 33.823 ksi

e 0,351 inch?

Pri 11862.38 Ik

Rasistance factor (.85

Unity check 013 =

Distortional Buckling Strength
According to articde B4 and formula  (E4.1-2).

Py 24535.65 =3

L 1f2.0470in | f&

k, phi,fe 205.02 If

I, ol we 152.10 &}

K, phi 0.00 |Ef

k, phi, fg 0,006 irich
I, phi, wig 0.007 imch
Fd 27.271 ksi
Perd 13382.33 =3
Lambda,d 1.35

Pn 14090.87 Ibf
Resistance factor 0.85

Unity check 0.11 -
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Lm FR0.79 0n | ft
Ler 1/ 2047 in | ft

hi 5.500 inch
Inf 0.002 inch*
Iyf 0.018 irch
Doyl | -0.003 irsch
Cwf | 0.000 inch®
b 0.000 inch?
i 0.453 irch
bt -(.940 inch
AF 0,035 inch?
yf (.056 irch

Mumber of compressed flanges: 2
Critical flange contalns Inital shape parts: 8, 7, 9

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

rho b bl
be b2
[ [inch]  [inch] [inch*] [inch]
1 0,361 2770 (100 |D430 | 252.949 |0.105 1,000 | 0361 - - - -
2.370 - - -
3 1.2x1 237 (LoD [4.000 |205.118 |0.116 1000 |1.221 0.610 13098 |- 0.361
2.770 - 0510 0,000
5 5.221 2770 100 (4000 |11.218 0.497 1000 |5.221 - - - -
2770 - - -
7 1,221 277 (100 4000 |205.118 |[0.116 1,000 |1.221 0.610 13098 |- 0.360
2.770 - 0.510 0.000
9 0,360 2770 [L00 0430 | 252949 |0.105 1000 | 0360 - - - -
2370 - - -
Mrix 2785.74 It
Pn 11862.38 Itst
Resistance fachor compression 0.85
Resistance factor bending x 0.90

Unity check = 0.13+0.58+0.00 = 0.72 - (C5.2.1-3)
The member satisfies the check !
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STEEL MEMBER 1618 CHECK

142

Check of steel

Linear calculation, Extreme : Cross-saction
Selection @ 1680

Combinations : LRFD-UIt (auta)

Layer : Ex wall

AISI S100-16 LRFD Check
Member 1680 2x5505150-54 A913 grade 50 LRFD-Ul (auto) 0.34

Yield stress Fy 50.00 kesi
Tensile stress Fu | 65,00 ksi
fabrication cold formed

The critical check is on position 653 ft

Audis definition

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

nterna i ag

Pu -BRG2.41 | Ibf
Vux |-9.13 Ibf
Wuy | -0.00 Ibf
Mut | -0.01 It
M | 0,00 Ibfft
Muy | 32.07 Ibfft

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

f1

f2
linch] [ksi] [ [ [ [inch] [inch®] [inch]

1 |0473 |50.000 |1.00 |0.430 |146.934 |0.583 1.000 |0.473 |- - |- -
50.000 - - -

2 |1.446 (50000 |0.02 |7.855 |287.214 |0.417 1.000 |- 0485 |- |- -
0.916 1446 |0.961 -

3 |5446 |- - - - - - - - - - -

4 |L446 |50.000 |0.02 |7.855 |287.214 |0.417 1000 |- 0485 |- |- -
0.916 1.446 | 0.061 -

5 |0473 |50000 |1.00 |0430 |146934 |0.583 1000 |0.473 |- -
50.000 - - -

6 |0A473  |-50.000 |- - - - - - - - |- -
-50.000 - - -

7 |Laa6 |-0916 |- - = - - - - -
-50.000 - - -

B |L446 |-0916 |- - - - - - - S E -
-50.000 - - -

9 |0473  [-50.000 |- - - - - . - -
-50.000 - . -




Table of values

Sye 0,290 inch? |
Mryo 1210.13 Ibfft
Resistance factor 0,90

Unity check 0.03 =

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

Table of values

Sigma,ex | 85,643 ki
Kt 1.00

Lt Jft6d42 in [t
Sigma,t 125.701 ki
Ch 1.00

Sfy 0.290 inch?
Fae F71.637 ksi

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

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

ds

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

1 0.473 50,000 [100 |0430 [146.934 [0.583 1.000 | 0.473 - . - -
50,000 - - -

2 1.446 S0.000 (100 |4.000 [146.251 [0.585 1.000 | 1.446 - - - -
50,000 - - -

3 5.446 50,000 (100 |4.000 |[41.242 1.101 0,727 |3.958 - - - -
50,000 - - -

4 1.446 50.000 [1.00 |4.000 |[146.251 [0.585 1.000 | 1.446 - - - -
50,000 - - -

5 0.473 SO000 (100 |0430 [146934 (0,583 1.000 | 0.473 - . - -
50,000 - - -

3 0.473 50,000 [1.00 |0430 146934 [0.583 1.000 0473 - - - -
500,000 - - -

7 1.446 50,000 (100 |4.000 [146.251 (0,585 1.000 | 1.446 - . - -
50,000 - - -

8 1.446 50000 (100 |[4.000 [146.251 [0.585 1.000 | 1.446 - - - -
50,000 - - .

9 0.473 50,000 (100 |0430 |[146934 [0.583 1.000 0473 - - - -
50,000 - - -

Fri 50000 ksi

Ag 0,842 inch?

Pric 4211880 | Ibf

Resistance Ffactor .85

Unity check 0,25

143



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 ¥y¥

Sway type Sway Sway
Unbraced Length L 101/8 |3 5/8 ft
Effective Length factor K 1.00 1.04
Effactive Length W8 358 |ft
Slendemness 57.82 63.44
Flexural Buckling stress Fore  |B5.643 | 71,126 | ksi

Torsional (-Flexural) Buckling Strength
According to articke E2.2, E2.3, E24

Table of values

Sigma,ex B5.643 ksi
Slama, ey 71.126 ksl
Kt 1.00

Lt 35/8 ft
Slgma,t 125.701 | ksi
Sigrma, TF 71.126 ksi
Torsional (-Flexural) buckling stress Fore | 71.126 ksi

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

1 0473 37255 (100 |0.430 (146934 | 0.504 1.000 [0.473 - - - -
37.255 - - .

2 1.446 37.255 (100 |4.000 (146251 |0.50% 1.000 [1.446 - - - -
37.255 - - -

3 5446 37255 | 1.00 |4.000 (41242 0.950 0.809 |[4.404 - - - -
37.255 - - -

4 1.446 37255 (100 14000 (146251 | 0.50% 1.000  [1.446 = = = =
37.255 - - -

] 0473 37.285 |1.00 |0.430 (146934 |0.504 1.000 (0473 - - - -
37.255 - - -

& 0473 37.255 (100 |0.430 (146934 | 0.504 1.000 [0.473 - - - -
37.255 - - -

7 L4686 37255 | 1.00 |4.000 (148251 |0.505 1.000 [1.446 - - -
37.255 - - -

8 1.446 37.255 (100 | 4.000 [146.251 | 0.50% 1.000 [1.446 - - - -
37.255 - - -

a9 0473 37255 (100 |0.430 (1465934 | 0.504 1.000 | 0.473 - - -
37.255 - - -

Fe 71.126 ksi

lambda, ¢ (.84

Fn 37,255 ksi

Ag 0,801 inch

Fn 33176.69 Ibf

Resistance factor (.85

Linity chack 0.31 -
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Combined Compressive Axial Load and Bending
According to article H1.2 and formulas  (H1.2-1)

lambda rho b Ia ds
be Is
[ksi] [-] I [inch4] [inch]
100 |0.430 (146934 |0.247 . 0.473

8.976 - = =

2 1.446 2976 | 100 (2000 | 146251 [0.248 1000 | 1,446 - - -
8.976 - - -

3 5.446 8976 |1.00 (4000 |41.242 0467 1000 | 5.446 - - - -
8,976 - - -

4 1.446 2976 |1.00 (4000 |[146.251 |0.248 1.000 | 1.446 - - - -
8.5976 - - -

5 0.473 8976 |1.00 [0.430 |146.934 |0.247 1.000 [0.473 - - - -
8,976 - - -

& 0.473 8976 |1.00 0430 |[146.934 |0.247 1.000 (0473 - - - -
8.976 - - -

7 1.445 BA76  |1.00 (4000 |146.251 |0.248 1.000 | 1446 - - - -
8.976 - - -

8 1.446 2976 |1.00 (4000 |[146.251 |0.248 1.000 | 1.446 - - - -
8.976 - - -

g 0.473 8976|100 [0.430 | 146534 | 0.247 1000 [0.473 - - -
2,976 - - =

Table of values

My 1210.13 Ibfft

FEy F0228.19 16§

Alfa v 0.87

Crry 0.85

Pn 33176.69 Ibf

Pno 42118.80 Ibf

Resistance factor compression 0.85

Resistance factor bending y 0.90

Unity check = 0.31+0.004+0.03 = 0.34 - (H1.2-1)
Unity check = 0,2540.00+003 = 0.28 -

The member satisfies the check !
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STEEL MEMBER 3620 CHECK
AISI $100-16 LRFD Check

Member 2620 4x5505150-54 A913 grade 50 LRFD-Ult (auto) 0.29

Yield stress Py 50.00 ksi

Tensile stress Fu | 65.00 ksi
fabrication cold formed

The critical check is on position 3.15
Axis definition :

- local ¥- axis in this code chedk is referring to the local z axis in Sca Engineer
- lacal y- axis in this code check is referring to the local v axis in Scia Engineer

plis gpti 0 25
Pu 299 44 Ibf
Vux | -102.48 Ibf
Voy | -214.63 Ibf
Mut | 0,23 Ikt
Mux |[-1786.70 ||t

Muy |-61.36 Ibfft

Nominal Flexural Strength
According to articdle F3.1 and formula  (F3.1-1).

0,473
25,563 . - ]

2 [1446 |31.756 |1.00 |4.000 |585.004 0.233 1.000 |- 0.723 |- . -
31.756 1446 |0.723 -

3 |5446 |31421 |1.15 |28.079 |289.506 0.329 1000 |- 133 |- |- -
-36.031 5446 |2.723 -

4 |1446 |-36.365 |- - - . . - . - . -
-36.365 - - ;

5 (0473 |-30.173 |- - - - . - . R -
-36.031 . i :

& (0473 |-18.790 |- - - - . - . 1 -
-18.790 . - )

7 |1446  |-18.790 |- - - - . - . - -
-36.700 . i .

8 |1.250 |-36.700 |- - - : . : : - ; -
-36.700 - - ;

5 (1446 |-18.720 |- - - - B - . - -
-36.700 - i i

10 |0.473  [-18.7%0 |- - . - . : . - -
-18.790 - - ]

11 |0.473 [-30.173 |- - - : - - - - - -
-36.031 .
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12 | L.44b -36.365 |- = = = - = - = = =
-36.365 - - -

13 1.446 31.756 1.00 | 4.000 GES004 0.233 1oon |- 0,723 - B -
31.756 1.446 0.723 -

14 | 0473 31421 081 |0.501 171.216 0.428 1000 | 0473 - - - -
25.563 - . .

15 | 0473 S 000 1.00 | 0.430 146,934 0,583 1.000 |0.473 - - - =
S0.000 - - -

16 | lL44B S0.000 | 064 | 4.808 175,805 0.533 1oo0 |- 0613 - - -
32,040 1.446 0.833 -

17 | 1.250 32.090 1.00 | 4.000 195,711 0,405 1.000 |- 0,625 - - -
32,090 1.250 0.625 -

18 | 1446 500000 | 0.64 | 4.808 175,805 0.533 1.000 |- 0.613 . . .
32.090 1.446 0.833 -

1% | 0473 S 000 1.00 (0431 147,393 0.582 1,000 |0.473 - - - -
50000 - - -

20 | 1250 32,090 1.00 | 4.000 195,711 0,405 1000 |- 0.625 - - -
32,0490 1.250 0,625 -

2% | 1.250 =36 7000 |- - - - - - - - - -
-36.700 - - -

34 | 0.054 -36.700 |- - - - - - - - - -
-36.700 - - -

39 10,054 32.090 1.00 | 4.000 104865.215 [ 0.017 1000  |0.054 - - -
32.090 - - -

S 4,451 ingch?

Mnxo 18547.37 It

Resistance factor 0,50

Unity check 011

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

Table of values

LIt 1.167 in i
Sigma,ey | S03338.591 ksi
KL 1.00

Lt 1.167 in ft
Sigma,t 439877.035 ksi
Cb 100

Sfx 1.718 inch*
Fera 1544346.959 ksi

Mote: Lateral-Torsional buckling Is not governing since Fe is areater than or egual to 2.78 Fy.

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

Ia ds

Is
Linch*]

[inch]

1 0.473 -27.047 |- - - - - -
-27.047 - - -

2 1.446 -0.496 - - - - - - - - - -
=27 047 . - -
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3 5446 - - 8.000 B2.484 - 1000 |- 1.815
- 5.446 3.631
4 1.446 -1, 455 - - - - - -
27047 - -
5 0.473 27047 |- - - - - - -
=27 047 - -
G 0.473 50.000 0.83 | 0.4%9 169,345 0.543 1.000 (0473 -
41.315 - -
7 1446 50.000 1.00 |4.000 146,251 0.585 Loog |- 0.723
50.000 1.446 0.723
8 1.250 50,000 0,54 |5.112 250,098 0.447 1000 |- 0,508
27.047 1.250 0. 742
g 1446 -50.000 |- = = = = = =
-50.000 -
0 | 0.473 -41.315 |- - - - - - -
-50.000 - -
11 | 0473 27.047 1.00 |0.430 146.934 0429 L0000 (0473 -
27.047 - -
12 | 1446 27.047 0.02 |7.855 1148.855 0.153 1000 |- 0485
0.496 1.446 0,961
13 1.446 27.047 0.02 |[7.8585 1148855 0.153 1.000 |- 0485
0.496 1.446 0.961
14 | 0.473 27.047 1.00 (0431 147.393 0.428 1.000  [0.473 -
27.047 - -
15 | 0.473 50.000 0.83 |0.49 169.345 0.543 Lo00 (0473 -
41.315 - -
16 | 1446 50.000 1.00 |4.000 146.251 0.585 1000 |- 0.723
50.0040 L4446 0.723
17 1.250 50.000 0.54 |5.112 250.098 0.447 1.oog - 0.508
27.047 1.250 0,742
18 | 1446 -50.000 |- - - - - - -
-50.000 -
19 | 0.473 =41.315 |- = = = -
-50.000 - -
20 ) 1.250 -27.047 |- - - - - - -
-50.000 - -
29 1.250 2747 |- - - - -
-50.000 - -
34 ) 0.054 0.496 100 24000 |629215.28%9 (0001 L.o00 |- 0.013
-1, 4596 0.054 0.027
39 ) 0.054 0.496 1.00 (24000 | 629215289 (0.001 1.000 |- 0.014
-(.456 0.054 0.027
Sye 1.162 inch?
Mryo 484140 Ibfft
Resistance factor (.90
Unity check 0.01




Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2,1-13,(F2.1.1-1}.

Sigma,ex | 1305231.420 | ksi
Kt 1.00

Lt 1.167 in it
Sigmat | 439877.035 | ksi
b 1.00

Sfy 4.101 inch’
Fore 1104130.557 | ksi

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

Shear Strength
According to article GZ.1 and formula (G2.1.1)

Shear force Vy

Element ID  Aw [inch?] Vn [Ibf]
1 0,000 0.00

2 1.156 46E5.04
3 0,000 0.00

4 0.156 4685.04
5 0.000 0.00

5 1,026 T06. 26
7 0,000 0.00

8 0.068 2025.00
g {0,000 .00

10 1.026 706,26
11 0,000 0.00

12 0.156 4685.04
13 1.156 4685.04
14 0.000 0.00

15 0.026 766,26
16 0.000 0.00

17 0.067 2025.00
18 0,000 0.00

15 0.026 766.26
20 0.068 2025.00
29 0.067 2025.00
34 0,003 87.48
39 0,003 a7.48
W,y 30080.16 If
Resistance factor 0.95

Lnity check 0.01

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

Mrixo 18547.37 | Ibfft
iy 30080.16 | Ibf
Resistance factor shear 0.95
Resistance factor bending x| 0.90

Unity check (Mx, Vy) = sqrit{0.01+0.00) = (.11
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Unity check

150

Combined Tensile Axial Load and Bending

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

St 1.71% inch?
Sfty 3.013 inch?® |
Mnxt 7155.00 Ikt
Myt 1255448 | Ibfft
Mrix 1854737 | Ibfft
My 484140 Ibaff
Tn 9873748 | Ibf
Resistance factor tension 0.85

Resistance factor bending x| 0.90

Resistance factor bending y | 0.90

Unity check = 0.28+0.01+0.00 = 0.2% - {HL.1-1}
Unity check = 0.11+0,01-0.00 = 0.12 - [H1.1-2)

The member satisfles the check !
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2.4.2.5 FRONT WALL DESIGN

General scheme

-3 1/8"

5'a3 3/4”

35 5/8"

36 1/8"

3-0 3/4"

3-5 5/8"

100 1/2°

6'-10 3/8"

12'-9"

30 3/4°

A's 718"

30-11 148"




Member numbers

Cross-sections of elements.

CS1 Cs8 CS1 CS1
7]
Q
51
0 |~ — - < -— -— — — - — — — — — —
n | 7] o Awn ) n 17} ) n %} ) 17} 7] ) i e
oo [&] do CS1 A5 5] [&] & (5] 5] ] [&] O 8} (& &
i 7]
o =
£S1

ci

152



Cross-sections properties
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Type

Shape type

Item material
Fabrication

Colour

A [inch2]

Ay [inch?], As [inch?]
&y [Inch?{inch], Ao
[inch?finch]

cyues [inch], czucs [inch]

a [deg]
Iy [inch*), 1; [inch*]
iy [inch], iz [inch]

Wty [inch?], Wei: [inch?]
WLy [inch*], Wz [inch]
Mpiy.+ [Kipinch], My,

[kipinch]

Mgiz+ [Kipinch], Mpie.-

[kipinch]

dy [inch], d; [inch]
I; [inch*], T [inch®]
By [inch], B [inch]
Picture

2x5505150-54
Thin-walled
24913 grade 50
cold formed
|
0,987
0.303
2. 16a+01

3.102
0.00
4,289
2.084
1.560
1.864
9.32e+01

3.70=+01
-0.812

1.030
0.000

[ 1

0.590
3.52e+01

1,525

0.838
0.921
0.451
0.741
92.32e401

3.70e+01
0.0:00

2,525
2.532

Type

Shape type

Item material

Fabrication

Colour

A [inch?]

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

AL [inchfinch], Ao

[inch 2finch]

cy.ues [indh], czues [inch]
Tvaes [inch], Izies [inch]
Trzacs [inch?]

a [deg]

Iy [inch*], Iz [imch*)

iy [inch], iz [inch]

Waiy [inch?], Wz [inch?]
Wiy [inch®], Wz [inch?]
Muty+ [kipinch], May.-
[kipireci]

Mpuz.s [Kipinch], Mpz-
[kipinch]

dy [inch], d: [inch]

It [inch*], 1s [inch®]

By [inch], Bz [inch]
Picture

3x5505150-54
Thin-walled
AS13 grade 50
cold farmed
|

1.481
0.596
S.01e+01

5971
7.684
0.368
-15.10
7.783
2002
1.812
2.878
Lade+02

1.40e+02
-1.628

0002
-6.538

0.834
3.01a+01

2.973
G418

6.315
2.066
1.642
2.808
1.4d4e+02

1.40e+02
2757

41.712
3.765
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Type

Shape type

Iterm material

Fabrication

Colour

A [imch?]

Ay [inch?], Az [inch?]

Ay [inchifinch], Ap

[imch £finch]

Crues [Inch], czues [inch]
a [deg]

Iy [inch #], Iz [inch]

iy [irech], iz [inch]

Woaty [inch?], Weiz [inch?]
Waiy [inch?], Weia [inch?]
Mpi.v.= [Kipinch], Maiy-
[kipinch]

Mpl.L-r [Hﬁm]i Hli-z'
[Kipinch]

dy [inch], d: [inch]

Ii [Inch ], L, [inch®]

Py [inch], B [inch]
Picture

4x5505150-54
Thin-walled
4913 grade 50
cold formed

|

1.975
01768
5.16e+01

B.321
0.00
4,725
1.547
1.718
2.253
1.13e+02

2.30e+02
-0.749

0.005
0000

0.979
5.27e+0]

0.604

12,252
2491
3.013
4,606

1.13e+02

2.30e+02
0.000

37816
1.807
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modulus about the

Arca Wy | Elastic section
Ay Shear Area in principal y-direction - principal y-axis
Calculated by 20 FEM analysis Waiz Elastic section modulus about the
Az Shear Area in principal z-direction - princdipal z-axis
Calculated by 20 FEM analysis Wy |Plastic section modulues about the
L. Circumference per unit length principal y-axis
Ap Drying surface per unit length Wiz Plastic section modulus about the
Cyucs | Centroid coordinate in Y-direction of principal z-axis
Input_axis system Mpips | Plastic moment about the principal
Czucs | Centroid coordinate in Z-direction of y-axis for a positive My moment
Input axis sysiem Mpy- | Plastic moment about the prindpal
Iy es Second moment of area about the v-axls for a negative My moment
¥LCS axis Mpiz+ | Plastic moment about the princpal
Iz.1cs Second moment of area about the Z-awis for @ positive Mz moment
ZLCS axis Mpiz- | Plastic moment about the prindpal
Iyzies | Product moment of area in the LCS Z-axls for a negative Mz moment
system dy Shear center coordinate in principal
a Rotation angle of the principal axis y-direction measured from the
system centrold - Calculated by 20 FEM
Iy Second moment of area about the analysis
principal y-axis dz Shear center coordinate in principal
Second moment of area about the Z-direction measured from the
principal z-axis centroid - Calculated by 20 FEM
Iy Radius of gyrabon about the principal analysis
V-axis It Torsional constant - Calculated by 2D
iz Radius of gyration about the principal FEM analysis
Z-axis L Warping constant - Calculated by 20
FEM analysis
By Mono-symmetry constant about the
principal y-axis
Bz Mona-symmetry  constant about the

prindpal z-axis
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Maximum force diagram
Axial force diagram N,

LRFD-Ult (auto)8 (1.2xDL1+1.2xDL2+1.2xDL3+0.5xL+1.6xLr, Ibf.
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Shear force diagram Vz ,
LRFD-Ult (auto)26 (1.2xDL1+1.2xDL2+1.2xDL3+1xWx+(-0.18)), Ibf.

.
A o .?P N ';‘ \‘) i I
! {:‘l_\ - >
C_Dﬁ & %3, I3 9 - iR oy
GJ
125.37 bt
5
| 188,49 Ibi
8}’
02
3.5‘%;
Diagram of moment My,
LRFD-UIt (auto)26 (1.2xDL1+1.2xDL2+1.2xDL3+1xWx+(-0.18)), Ibf*ft.
63
33%}7 ~
7 gz b T-K
Vi I
—541.95 Ibfft
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Displacement of elements
Value: Ux - WX, (inch) .

»—'--'--‘.-

-'______—--—---.

|

The maximum deflection is 0.442" according to table 1604.3 the code IBC 2021 - the deflection
limits L/240. L =10’=10’*12"=120"/240 =0.5"
0.442” < 0.50” Deflection is OK!
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STEEL MEMBER 1361 CHECK
AISI 5100-16 LRFD Check

Member 1361 Cold formed C section A913 grade 50 LRFD-Ult (auto) 0.B9
(5.500; 1.500; 0.054;
0.086; 0.500)

Material data

Yield stress Fy 50.00 ksl
Tensile stress Fu | 65.00 ksi |
fabrication cold formed

The critical check is on position 500 ft

Axis definition
- lpcal ¥- 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 Engineer

niterna DFCes

Fu -3530.67 | Ibf

Vux_ | -1.55 bf
Vuy | 2.70 [
Mut | 0.00 bt

Mux | 141180 | Ibfft

Muy |-6.24 [

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

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

fi ] b1

f2 be b2

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

1 0.361 -41.112 |- - - - - - - - - -
-47.717 - - -

3 1.221 -449.778 |- . - - - - - - - -
-49.778 - - -

5 5.221 47.935 1.00 [23.880 |66.973 0.846 0.875 |- 1.143 - - -
-47.717 4,566 2.283 =

7 1.221 50.000 1.000 (3.127 160.326 | 0.558 1000 (1.221 0.5649 3083 |0.000 0.336
50,000 - 0.652 0.000

9 0.360 47935  |0.86 | 0481 282,818 |0.412 1000 [0.336 - - - -
41.339 - - -

Sxe 0.768 inchd

Moo 319968 | Ibft

Resistance factor | 0.90

Unity check 0.49 -
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Lateral-Torsional Buckling Strength
According to articlke F2.1 and formula {F2.1-1)(F2.1.1-1).

psi Ia ds

 £3
[ksi] [inch] [inch 4]

[-] [inch]

1 0361 -39,496 -
-45.524 - - -

3 1.221 -47.795 |- - - - - - - - - -
-47.795 - - -

5 5.221 45,824 100 |24.000 |67.310 0.825 0889 |- 1.160 - - -
-45.824 4,641 2.320 -

7 1.221 47,799 [1.00 |3.202 164,223 [ 0.540 1000 |1.221 0.610 31.53 [0.000 0.360
47,799 - 0610 0,000

9 0,360 45,824 [0.86 |0.481 282,894 0,402 1.000 |0.360 - - - -
39.496 - - -

Lith 30,799 in |

Siogma,ey 59.915 ksi

Kt 1.00

Lk IA0.79%9 in | f

Sigma,t 79.629 ksi

b 1.02

Sfx 0.772 inch?

Fcra 99,477 ksi

Fc 47,795 ksi

Sox 0.772 inch?

M 3073.75 Ifft

Resistance factor | 0.90

Unity check 0.51 -

Distortional Buckling Strength
According to article F4 and formula FE1-2,

Sy 0.772 inch?
Py 3215.29 Ibfft
L 1ft0.708 in | ft
Beta 1.01

| kophi fe 291.72 Ibf

k. phi,we 273,76 Ibf
k., phi 0.00 Ibf
|k phi,fg 0.007 inch?
ke, phiwg 0.002 inch?
Fd 67.860 ksi
Sf 0.772 inch?
Merel 4363.79 Ibfit
Lambda,d 0.86

Mn 2785.74 Ibift
Resistance Factor 0.90

Linity check (.56 =

161



Data

Lm 3099 0n | ft
Ler 1ft 0.708 in | it

hll 5.500 inch
Ixf 0.002 imch*
Iyf 0.0L8 Imch*
Lyf -0.003 inch®
Cwef 0.000 inch®
Ji 0.000 inch*
w0f 0.493 imch
bl {1940 inch
AF 0.095 inch
wif 0.056 imch
Kl web 2.00

Mumber of compressed flanges: 1
Critical flange contains Initial shape parts: 8, 7, 9

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)(F2.1.2-1).

Table of values

Sigma,ex | 85.256 ksl
Kt 1.00

Lt 3ft0.799 in | ft
Sigmat | 69.629 ksi
Cs 1.00

CTF 0.23

Sfy 0.355 inch
i 1.076 inch
Fore 3553.232 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greaber than or equal to 2.78 Fy,
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ds
[-] [inch]
i 0,361 -50,000 |- - - - - - - -
-50.000 - -
3 1.221 19.216 230 |82.349 (4222840 0067 L.o0o |- 0.230 .
44,161 1.221 0.610
5 5.221 25.055 1.00  |4.000 11.218 1.494 0.571 |2.979 - -
25.055 - -
7 1.221 19.214 230 |B2.349 (4222840 |0.067 1000 |- 0.230 -
44,161 1.221 0610
9 0.360 -50.000 |- - - - - - - -
-50.000 - -
Sy 0,119 inch*
Mriyo 496,24 | |bfft
Resistance factor 0,90
Unity chedk 0.01 -
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«iiAxial Compression Strength::...

Nominal Axial Strength
According to article E2 and farmula

(E2-1)

Buckling check

According to articde E2 and formulz (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 101/8 [31/8 ft
Effective Length factor K 1.00 1.00
Effective Length 101/8 [31/8 ft
Slendemess 57,95 |69.13
Flexural Buckling stress Fcre  |B5.256 | 59.915 | ksi

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

Table of values

Sigma,ex 85,256 ki
Sigma, ey 59,915 ksi
Kt 1.00

Lt 31/8 ft
Sigma,t 59,629 | ksi |
Sigma, TF 53.538 | ksi
Torsional (-Flexural) buckling stress Fore | 53.538 ksl

1 [imch]
0.361 S0.000 (100 0430 |252.949 ([0.445% 1.0 0336 -

50.000 - - -

3 1.221 S50.000 (100 3127 (160326 | 0.558 1000 [1.221 0.569 30.83 | 0.000 0.336
50.000 = 0.652 0.0:00

5 5271 50.000 [1.00 [4.000 |11.218 2111 0424 (2215 - - -
50.000 - - -

7 1.221 50.000 (100 3127 (160326 | 0.558 1000 [1.221 0.569 30.83 | 0.000 0.336
50.000 - 0.652 {0,000

9 0,360 50.000 (100 0430 (252,949 | 0445 1.000 0336 = = -
50.000 - - -

Fn 50.000 ksi

A 0.326 inch?

Pria 16296.53 Ibsf

Resistance factor | 0.85

Unity check 0.25 -
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Distortional Buckling Strength

According to artide B4 and formula  (E4.1-2).

Py 24535.65 Ilsf
L 1ft2.047 in | ft
k,phi,fe 205.02 Ibf
k,phi,we 152.10 Ibf
k,phi 0.00 Ibf
k,phifg 0.006 inch?
k,phi,wag 0.007 inch?
Fd 27.271 ksi
Perd 13382.33 Il
Lambda,d 135

Pn 1409087 If
Resistance factor | 0.85

Lnity check 0.29

Data

Lm 30799 0n | ft

Lcr 12047 in | ft

hil 5.500 inch

Txf 0,002 inch?

Iyf 0.018 inch?

Lyl | -0.003 inch?

Cwf | 0.000 inch®

J 0,000 inch*

«0F (.493 inch

i -.940 irsch

Af 0,095 inch?

yif 0.056 inch

Mumber of compressed flanges: 2

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

lambda rho Ia ds
Is
[ [inch*] [inch]
0.361 33.823 252,040 0. - -
33823 = - -
3 1.221 33823 100 3202 |164.233 | 0.454 1.000 [ 1.221 0.610 3749 | 0.000 0.3561
33.823 - 0.610 0,000
5 5.221 33.823 |1.00 | 4.000 [11.218 1.736 0.503 |2.626 - - - -
33823 - - -
7 1.221 3383|100 3202 (164223 | 0.454 1000 (1221 0.610 37.49 | 0.000 0.360
33.823 - 0.610 0,000
] 0.360 33823 [1.00 (0430 |252.049 |0.366 1.000 |[0.360 - - - -
33823 - - -
Fe 53538 kgl
lambda, c 0.97
Fn 33.823 besi
B 01.351 inch?
Pnr 11862.38 It
Resistance factor | 0.85
Unity check 0.35 -
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Combined Compressive Axial Load and Bending
Acoording to article H1.2 and formulas  (H1.2-1)

Unity check = 0,3540.5240,01 = 0,89 - (H1.2-1)
Unity check = 0.25+0.56+0.01 = 0.83 -

The member satisfies the chedk |

7.195 252.949
7.195 - - -

3 1.221 7,195 [1.00 |4.000 |205.118 (0,187 Lo |1.221 0610 B1.27 |- 0.361
7.195 - 0.610 0.000

5 5.221 7,195 (100 |4.000 |11.218 0,801 0.906 |4.728 - -
7.195 - - -

7 1.221 7,195 (1,00 |4.000 |205.118 (0,187 1000 [1.221 0610 B1.27 |- 0.360
7.195 - 0.610 0,000

9 0.360 7,195 [1L00 |0.430 252949 (0,169 L0000 [0.360 - -
7.195 - = -

Centerline shift ex 0.021 inch

Centerline shift ey 0.000 inch

Additional moment Mx 0.00 Ibfft

Additional moment My -6.15 Ibift

Mnx 2785.79 Iafft

Mny 456,24 Ibfft

PEx 41836.32 Ibf

PEY 2940121 Ibf

Alfa x 0.92

Alfa v 0.88

Cmx 0.85

Crmy (.85

Pn 11862.38 If

Fno 16296.53 Ibf

Resistance factor compression 0.85

Resistance factor bending x 0.90

Resistance factor bending v 0.590




STEEL MEMBER 1364 CHECK
AISI 5100-16 LRFD Check

Member 1364 Cold formed C section A913 grade 50 LRFD-Ult (auto) 0.62
(5.500; 1.500; 0.054;

0.086; 0.500)
Yigld stress Fy S0.00 ksi
Tensile stress Fu  [65.00 ki
fabrication cold formed
The critical check is on position 5.00 ft
Axis definition :

- local x- axis in this code check is refernng to the local y axis in S0a Engineer
- local y- axis in this code check is referring to the local z axis in Scia Engineer

Internal forces

Pu  |-3183.95 |[lbf
Vux_|-L43 I
Vuy | 1.53 [
Mut | -0.07 IbfFt

Mux  |[B00.73 Ibfft

Muy |[-3.87 Ifft

Maoke: Mux and/or Muy include additional moments as defined in art. H1.2

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

i psi Fer lambda b1 s Ia

f2 b2 Is

[kesi] [-] [ksi] [-] [inch]  [inch] [-] [inch#]

1 0.361 -41.112 |- - - - - - - - - -
-47.717 = - -

3 1.221 =49.778 |- - = - - - - - - =
-49.778 - - -

5 5.221 47535 1.00 |23.880 |66.973 (.5846 0875 |- 1.143 - - -
-4 7717 4. 566 2,283 -

7 1.221 50,000 1.00 | 3.127 160,326 | 0.558 1000 |1.221 0,569 30.83 | 0,000 0.336
S0.000 - 0.652 0,000

*] 0.360 47530 (086 |0.481 282,818 | 0412 1000 |0.336 - - - -
41,334 -

Sxe 0,768 irch?

Mnxo 3199.68 bt

Resistance factor (.90

Unicy check .28 -
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Lateral-Torsional Buckling Strength
According to articke F2.1 and formula (F2.1-1),(F2.1.1-1).

Distortional Buckling Strength

According to artide F4 and formula F4.1-2.

Sfy 0,772 inch?
My 3215.29 Ibfft
L 1 ft 0,708 in_ | ft
Betz 1.01

k,phi,fe 291.72 ]
k, phi, wa 27376 [T
k, phi 0,00 Iof
k,phi,fg 0,007 inch®
k, phil,wig {3.002 inch?
Fd &7,860 ksi
Sf 0,772 inch?
Merd 4363.81 Ibfft
Lambda,d 0.86 ]
M 278375 Ibfft
Resistance factor 0,940

Unity check 0.32 -
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Ia ds
Is
[inch*] [inch]
1 0.361 -i9496 |- - - - - - - - - -
-45.824 -
3 1.221 -47.79% |- - - - - - - - - -
=47, 790 - - -
5 5221 45,824 | 100 |[24.000 |67.310 [0.825 0889 |- 1.160 -
-45.824 4.641 2,320 -
7 1.221 47,790 1.00 |3.202 164.223 | 0.540 1000 |1.221 0.610 31.53 | 0.000D 0.360
47,799 = 0.610 0.000
9 0,360 45.824 1086 | D481 282,894 [ 0.402 1.000 | 0.360 - - -
39,496 - - -
Litb 3079 in | ft
Slama, ey 59.915 kel
Kt 1.00
Lt I/0799 in | ft
Sigma,t £9.629 ksi
Ch 1.02
Sfx 0,772 inch?
Fore 09,477 kei
Fc 47.759 ksl
Scx 0,772 inch?
Mrix 3073.75 Ibfft
Resistance factor 0.90
Unity check 0,29




Lm 3f0.799 in | ft
Lo 11 0.708 in | ft

ho 5500 inch
Txf 0.002 inch?
Tyf 0.018 inch?
Ty -0.003 inch?
Cwf 0.000 inch®
i 0.000 inch”
xUOF 0.493 inch
hf -0.540 inch
Af 0.095 inch?
WO 0.056 inch
Ksi,web | 2.00

Mumber of compressed flanges: 1
Critical flange contains Initial shape parts: 8, 7, 9

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

[inch]

i 0.361 -50.000 |- - - - - - - - -
-50,000 - - -

3 1.221 19.216 230 |82.349 |4222.840 (0067 1.000 |- 0,230 - - -
-44.161 1.221 0.610 -

5 5.221 25.055 1.00 | 4.000 11.218 1.494 0.571 |2.979 - - - -
25.065 - - -

7 1.221 19.216 230 |82.349 |4222.840 (0067 1.000 |- 0,230 - - -
-44.161 1.221 0.610 -

9 0.360 -500000 |- - - - - - - - - -
-50.000 - -

Sye 0.115 inch?

Mrya 49624 | |bift

Resistance factor | 0,90

Unity check 0.01 -

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

Table of values

Sigma,ex 85.256 ksi
Kt 1.00

Lt 3ff0.799n | f
Sigma,t 69.629 ksi
Cs 1.00

CTF 0.23

Sfy 0.355 inch?
i 3.076 inch
Fere 3505.917 ki

Mote: Lateral-Torsional buckling s not governing since Fe is greater than or equal to 2.78 Fy.
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Nominal Axial Strength
According to article E2 and formula (E2-1)

ds

[ [ [ [inch*] [inch]
1 0.361 50.000 | 100 (0430 (252949 |0.445 1.000 [0.336 = = = .
50.004 - - -
3 1.221 50.000 | 100 13127 (160326 | 0.558 1000 (1.221 0.569 30.83 | 0.000 0.336
50.000 - 0.652 0.
5 5.221 50.000 | L.00 (4000 (11.218 2111 0424 |2.215 - - -
50.000 - - -
7 1.221 50.000 | 1.00 13127 (160326 |0.558 1000 (1.221 0.569 30583 | 0.000 0.336
50.000 - 0.652 0.000
9 0.360 50.000 | 1.00 |0.430 (2525949 |0.445 1000 (0336 - - -
50.000 - - -
Fn 50.000 ksi
A 0.326 inch <
Pna 16296.53 | Ibf
Resistance factor | 0.85
Unity chieck 0.23 -

Buckling check

According to article B2 and formula  (E2-1)
Flexural Buckling Strength

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

Buckling parameters XX ¥y

Sway type Sway Sway
Unbraced Length L 101/8 [31/8 ft
Effective Length factor K 1.00 1.00
Effective Length 10 1/8 |3 1/8 fi
Slendemess 57.95 69.13
Flesural Buckling stress Fore  [B5.256 [ 59.915 | ksi

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

Table of values

Sigma, ex B85.256 | ksi
Sigma, ey 59.515 | ksi
KE 1.04

Lt 31/8 ft
Sigma,t 09.629 | ksi
Slgma, TF 53.538 | ksi
Torsional (-Flexural) buckling stress Fore | 53.538 | ksi
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Distortional Buckling Strength
According to article E4 and formula  (E4.1-2).

Mumber of compressed

flanges: 2

Py 24535.65 Ibof
L 1ft2.047 in | ft
k, phi, fie 205.02 Ibf
k phiwe 152.10 af
k. phi 0.00 Ibf
k. phi,fa 0.00& inch
K, phi, wig 0.007 inchi®
Fd 27.271 ki
Perd 13382.33 It
Lambda,d 1.35

Pri 1409087 Ibf
Resistance factor 0.85

Unity check 0.27 -
Data

Lm 30799 in | ft

Ler 1ft 2047 in | ft

hi 5.500 invch

It 0.002 inch*

Iyf 0.018 inch

Loyl | -0.003 irvch

Cwf | 0.000 inch®

I 0.000 inch*

wlif 0.453 irech

bt =(1.940 irvch

A 0.055 inch?

wOf 0.056 inch

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

0.361 . 0.430 | 252,949

33.823 - - -

3 1.221 33823 |L00 |3.202 |164.223 |0.45%4 1000 (1221 0.eLD 3749 | 0.000 0.361
33.843 = 0610 0,000

5 5.221 33,823 100 (4000 |11.218 1.736 0,503 | 2.626 - - - -
33.823 - - -

7 1.221 33E23 100 |3.202 |164.223 |0.454 1000 (1221 (X1 3749 | 0.000 0.360
33.823 - 0610 0,000

9 0.360 33,823 100 | 0430 |252.949 |0.366 1.000 | 0.360 - - - -
33.823 - - -

Fe 53.538 ksi

lambda, 0.57

Fru 33,823 ks

Ag 0,351 inch#

P 11862.38 Ibf

Resistance factor 0.85

Unity check 0.32 -
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Combined Compressive Axial Load and Bending
According to article H1.2 and formulas (HL1.2-1)

Unity check = 0.3240.29+0.01 = 0.62 - {H1.2-1)
Unity check = 0.23+0.32+0.01 = 0.56 -

The member satisfies the chack |

0.361 5488 00 (0430 | 252949 | 0.160 1000|0361

5485 - - -

3 1.221 G488 (100 [4.000 |205.118 |0.178 1000 |1.221 0610 B5.58 |- 0.361
5. 488 - 0.610 0.000

5 5,221 65485 |[1.00 (4000 |11.218 0.761 0,935 (4,879 . - - -
5485 - - -

7 1.211 6488 [1.00 [4.000 |205.118 |0.178 1000 |1.221 0.610 8558 |- 0.360
G488 - 0.610 0000

9 0,360 5,488 [1.00 |0430 | 252.949 |0Q.160 1,000 | 0360 - - - -
5488 - - -

Centerline shift ex 0.014 inch

Centerline shift ey 0.000 inch

Additional moment Mx 0.00 BTt

Additional moment My -3.78 IEATE

Mrix 2785.75% Ibift

Mry 496,24 Ibfft

PEx 41836.32 ]

PEy 29401.21 It

Alfa x 0.92

Alfa ¥ 0.89

Crix 0.85

Crry (.85

Pn 11862.38 | Ibf

Pro 16296.53 IbF

Resistance factor compression (.85

Resistance factor bending x 0.90

Resistance factor bending y 0.90




STEEL MEMBER 2426 CHECK
AISI 5100-16 LRFD Check

Member 2426 4x5505150-54 A913 grade 50 LRFD-Ult (auto) 0.25

Yield stress Fy 50.00 ksi
Tensile stress Fu [ 65.00 ksi
fabrication cobd formed

The critical check is on position 2.31 fit

Auis definition

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

Pu 873.14 Ibf

Vi [ 1.49 Ibf
Wy | 2260.13 Ibf
Mut | 0.00 Ibfft

Mux | -1554.06 | It

Muy |1.57 i

Mominal Tensile Strength
Acoording to article D2 and formulz  (D2-1).

Tn Q873748 Ibif
Resistance factor | 0.90
Linity check 0.01 -

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

[inch] [inch*] [inch]

1 0.473 31.421 0.81 (0501 171.216 0.428 1.000 (0.473 - - - -
25.563 - - -

2 1.446 31.756 1.00 |4.000 585.004 0.233 1.000 |- 0.723 - -
31.756 1.446 0.723 -

3 5.446 31.421 1.15 | 28.079 | 289.306 0.329 1.000 - 1.313 - - -
36031 5446 2723 -

4 1.446 -36.365 |- . - - - - - - -
-36.365 - - -

5 0.473 -30.173 |- = - - - = - - = =
36.031 . - .

6 |0.473 |-18.790 |- - - . . - - = |- -
-18.790 - - -

7 |L446 |-18.790 |- - - - - - - N E -
36,700 . - -

8 1.250 -36,700 |- - - - - - - - - -
-36.700 - - -
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Lateral-Torsional Buckling Strength

According to articke F2.1 and formula (F2.1-1)(F2.1.1-1).

Table of values

Lith 9.025 in f
Sigma,ey 8410.797 ksi
Kt 1.00

| Lt 9.025 in ft
Sigma,t 7353.537 ksi
Ch 1.78

Six 1.718 inch®
Fore 48650,965 ksi

9 1446 -18.790 |- - - - - - -
-36.700 -
10 | 0.473 -18.790 |- - - - - - -
-18.790 - -
11 | 0.473 -30.173 |- - - - - - -
=36.031 -
12 | 1.446 -36.365 |- - - - - - -
-36.365 - -
13 | L6 31.756 1.00 |4.000 585.004 0.233 Lo00 |- 0.723
31.756 1.446 0.72%
14 | 0.473 31421 0.81 | 0.501 171.216 0.428 1.000 [D.473 -
25.563 - -
15 | 0.473 50.000 1.00 [0.430 146.534 0.583 1000 (0473 =
0,00 - -
16 | 1446 50.000 0.64 |4.808 175.805 0.533 1000 - 0.613
32.0%0 1.446 0.833
17 | 1.250 32.090 1.00 |[4.000 195,711 0.40% 1.000 |- 0.625%
32.090 1.250 0,625
18 | 1.446 50.000 0.64 |4.508 175.805 0.533 1000 (- 0.613
32.080 1.446 0.83%
19 0473 50.000 1.00 [0.431 147.393 0.582 1.000 (0473 -
50.000 - =
20| 1250 32.090 1.00  [4.000 195.711 0.405 .00 |- 0625
32.0%0 1.250 0.625
29 | 1.250 -36.700 |- - - - - - -
-36.700 -
34 | 0.054 =36.70) |- = = = = = =
-36.700 - -
39 | 0.054 32.080 100 |4.000 104869215 [ 0.017 1.000 |0.054 -
32.0%0 - -
Sxe 4,451 inch?
Mnxo 18547.37 It
Resistance factar 0,90
Unity check 0.09

Maobe: Lateral-Torsional buckling is not governing since Fe i greater than or egual to 2.78 Fy.




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

Table of values

Sigma,ex | 21810.440 | ksl

Kt 1.00

Lt 9.025 in ft
Sigmat | 7353.537 | ksi

& 1.00

Sfy 3.013 inch®_|
Fare 25118.169 | ksi

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

Shear Strength
According to  article G2.1 and formula [G2.1.1)

Shear force Vy

Element ID  Aw [inch?]  Vn [Ibf]
1 0.000 0.00

2 0.156 4685.04
3 0.000 0,00

4 0.156 4685.04
5 0,000 0.00

& 0.026 JBG.26
7 0.000 0.00

[+ 0.068 2025.00
g 0.000 0.00

1 (.026 76626
11 0.000 0.00

12 0.156 4685.04
13 0.156 4685.04
14 {.000 0.00

15 0.026 766,26
16 0.000 0.00

17 0.067 2025.00
18 01.000 0.00

1% 0.026 766,26
20 0.068 2025.00
20 0.067 2025.00
34 0003 §7.48
3% 0,003 g7.48
Vi, 30080.16 Ibf
Resistance factor 095

Unity check 0.08 -
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Combined Bending and Shear
According to article H2 and formula  (H2-1)

Table of values

Mg 18547.37 | Ibift
Wiy 3008016 | Ibf
Resistance factor shear 0.95
Resistance facior bending x| 0.90

Unity check (Mx, Vy) = sqrt(0.01+0.01) = 0.12

Combined Tensile Axial Load and Bending
According to article H1.1 and formulas (H1.1-1), (H1.1-2}

Sftx 1.718 inchd
Sty 4.101 inch?
ot J159.00 Ibfft
vyt 1708816 | Ibfft
[ 18547 37 | Ibfft
[y 4841.40 Ibfft
Tn 4873748 | Ibf
Resistance factor tension 0.95

Resistance factor bending x| 0.90

Resistance factor bending v | 0.90

Unity check = 0,2440.0040,01 = 0.25 - (H1.1-1)
Unity check = 0.09+0.00-0.01 = 0.08 - (H1.1-2)

The member satisfies the check !



Unity check
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35

0.70

0.70
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014
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062

0.89

0,89
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0.81

0.79

ki 4
e

P 0.05

0.73

0.78

013

.05

SEGARE

0.52

0.4

&

013

0.30




2.4.2.6 REAR GARAGE WALL DESIGN

General scheme

177

10'-0 1/2"

3-41/2"

6!_8 n

6'-9 1/2"

3-41/2"

3!_2'“

3!_6“

4'-3“

3'_4"

g|_2 "

23-6 1/2"




Member numbers

2812

6642

FEBE

S¢BZ

9¢B2

288

ISEZ

BFEE

2826

HEEE

GEBE

| ¥FBZ

9182

SGEE

782§

5587

£¥8Z

4820

c0BZ

Cross-sections of element

Cs1

=0

152

152

152

152

=2

159

Cs1

152

CE1

Fs3

152

153J

152

152

F5I

152

C5

FS50

153

Cs1

9537
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Cross-sections properties
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Type

Shape type

Item material
Fabrication

Colour

A [inch2]

Ay [inch?], As [inch?]
&y [Inch?{inch], Ao
[inch?finch]

cyues [inch], czucs [inch]

a [deg]
Iy [inch*), 1; [inch*]
iy [inch], iz [inch]

Wty [inch?], Wei: [inch?]
WLy [inch*], Wz [inch]
Mpiy.+ [Kipinch], My,

[kipinch]

Mgiz+ [Kipinch], Mpie.-

[kipinch]

dy [inch], d; [inch]
I; [inch*], T [inch®]
By [inch], B [inch]
Picture

2x5505150-54
Thin-walled
24913 grade 50
cold formed
|
0,987
0.303
2. 16a+01

3.102
0.00
4,289
2.084
1.560
1.864
9.32e+01

3.70=+01
-0.812

1.030
0.000

[ 1

0.590
3.52e+01

1,525

0.838
0.921
0.451
0.741
92.32e401

3.70e+01
0.0:00

2,525
2.532

Type

Shape type

Item material

Fabrication

Colour

A [inch?]

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

AL [inchfinch], Ao

[inch 2finch]

cy.ues [indh], czues [inch]
Tvaes [inch], Izies [inch]
Trzacs [inch?]

a [deg]

Iy [inch*], Iz [imch*)

iy [inch], iz [inch]

Waiy [inch?], Wz [inch?]
Wiy [inch®], Wz [inch?]
Muty+ [kipinch], May.-
[kipireci]

Mpuz.s [Kipinch], Mpz-
[kipinch]

dy [inch], d: [inch]

It [inch*], 1s [inch®]

By [inch], Bz [inch]
Picture

3x5505150-54
Thin-walled
AS13 grade 50
cold farmed
|

1.481
0.596
S.01e+01

5971
7.684
0.368
-15.10
7.783
2002
1.812
2.878
Lade+02

1.40e+02
-1.628

0002
-6.538

0.834
3.01a+01

2.973
G418

6.315
2.066
1.642
2.808
1.4d4e+02

1.40e+02
2757

41.712
3.765
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modulus about the

Arca Wy | Elastic section
Ay Shear Area in principal y-direction - principal y-axis
Calculated by 20 FEM analysis Waiz Elastic section modulus about the
Az Shear Area in principal z-direction - princdipal z-axis
Calculated by 20 FEM analysis Wy |Plastic section modulues about the
L. Circumference per unit length principal y-axis
Ap Drying surface per unit length Wiz Plastic section modulus about the
Cyucs | Centroid coordinate in Y-direction of principal z-axis
Input_axis system Mpips | Plastic moment about the principal
Czucs | Centroid coordinate in Z-direction of y-axis for a positive My moment
Input axis sysiem Mpy- | Plastic moment about the prindpal
Iy es Second moment of area about the v-axls for a negative My moment
¥LCS axis Mpiz+ | Plastic moment about the princpal
Iz.1cs Second moment of area about the Z-awis for @ positive Mz moment
ZLCS axis Mpiz- | Plastic moment about the prindpal
Iyzies | Product moment of area in the LCS Z-axls for a negative Mz moment
system dy Shear center coordinate in principal
a Rotation angle of the principal axis y-direction measured from the
system centrold - Calculated by 20 FEM
Iy Second moment of area about the analysis
principal y-axis dz Shear center coordinate in principal
Second moment of area about the Z-direction measured from the
principal z-axis centroid - Calculated by 20 FEM
Iy Radius of gyrabon about the principal analysis
V-axis It Torsional constant - Calculated by 2D
iz Radius of gyration about the principal FEM analysis
Z-axis L Warping constant - Calculated by 20
FEM analysis
By Mono-symmetry constant about the
principal y-axis
Bz Mona-symmetry  constant about the

prindpal z-axis




Maximum force diagram
Axial force diagram N,
LRFD-Ult (auto)11 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + 0.5"Lr + 1.6*Wx+(-0.18)), Ibf.

f'?'f‘:‘g_j
/jgk
]
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Shear force diagram Vz ,
LRFD-Ult (auto)29 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + Wx-(-0.18)), Ibf.
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Diagram of moment My,
LRFD-Ult (auto)70 (0.9*DL1 + 0.9*DL2 + 0.9*DL3 + Wx-(-0.18)), Ibf*ft.
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Displacement of elements
Value: Ux - WX, (inch) .

]
_///
//f/ ¢
/'...-—*/ K s
7 |
/—‘/ \--"/ | [~
--—______. [
\/E I \’—//K /
N \ _———*"f/
//f/
..---'/
//

The maximum deflection is 0.420" according to table 1604.3 the code IBC 2021 - the deflection
limits L/240. L =10’=10"*12"=120"/240 =0.5"
0.420” < 0.50” Deflection is OK!
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STEEL MEMBER 2835 CHECK
AISI S100-16 LRFD Check

Member 2835 Cold formed C section A913 grade 50 LRFD-Ult (auto) 0.64
(5,500; 1,500; 0,054;
0,086; 0,500)

Yield stress Fy 50.00 ksi
Tensile stress Fu |65.00 ksi
fabrication cold formed

The critical check is on position 5.08 ft

Axis definition :
- local 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 Engineer

Pu -816.63 Ibf

Vux  |-0.12 Ibf
Vuy | 6.94 Ibf
Mut | -0.00 Ibfft

Mux |-1406.59 | Ibfft

Muy | -0.34 Ibfft

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

Ia ds
Is
[inch?] [inch]
0.361 47.939 . . 282.818 . . - -
41.334 - - -
3 1.221 50.000 1.00 |3.127 160.326 |0.558 1.000 |1.221 0.569 30.83 |(0.000 0.336
50.000 - 0.652 0.000
5 5.221 47.939 1.00 [23.880 |66.973 0.846 0.875 |- 1.143 - - -
-47.717 4,566 2.283 -
7 1.221 -49.778 |- - - - - - - - - -
-49,778 - - -
9 0.360 -41.112 |- - - - - - - - - -
-47.717 - - -
Sxe 0.768 inch?
Mnxo 3199.68 | Ibfft
Resistance factor | 0.90
Unity check 0.49 -

186



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

fi i lambda b bl ds
f2 be b2
[ksi] [inch] [inch] [-] [inch]
0.361 45.350 -
39.088 - - -
3 1.221 47.305 1.00 |3.202 164.223 | 0.537 1.000 |1.221 0.610 31.70 | 0.000 0.361
47.305 - 0.610 0.000
5 5.221 45.350 1.00 (24.000 |67.310 0.821 0.892 |- 1.164 - - -
-45.350 4,656 2.328 -
7 1.221 -47.305 |- - - - - - - - - -
-47.305 - - -
9 0.360 -39.088 |- - - - - - - - - -
-45.350 - - -
Litb 3 ft 2.000 in ft
Sigma,ey 56.189 ksi
Kt 1.00
Lt 3 ft 2.000 in ft
Sigma, t 65.421 ksi
Ch 1.02
Shx 0,772 inch?
Fcre 93.519 ksi
Fc 47.305 ksi
Distortional Buckling Strength
Scx 0.772 inch? According to article F4 and formula F4.1-2,
Mrix 3041.97 Ibfft
Ressnee Tacior | 0.90
Unity check 0.51 - Sfy 0.772 inch?
My 3215.29 Ibfft
L 1ft0.708 in | ft
Beta 1.01
k,phi fe 291.72 Ibf
k,phi,we 273.76 Ibf
k,phi 0.00 Ibf
k,phi,fg 0.007 inch?
k,phi,wg 0.002 inch?
Fd 68.215 ksi
Sf 0.772 inch?
Merd 4386.64 Ibfft
Lambda,d 0.86
Mn 2790.51 Ibfft
Resistance factor | 0.90
Unity check 0.56 -
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Lm 3ft2.000in | ft
Lcr 1ft0.708 in | ft

ho 5.500 inch
Ixf 0.002 inch*
Iyf 0.018 inch*
Ixyf 0.003 inch*
Cwf 0.000 inch®
i 0.000 inch*
x0f 0.493 inch
hxf -0.940 inch
Af 0.095 inch?
yOf -0.056 inch
Ksiweb | 2.00

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

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

bl s Ia
be b2 Is
[inch] [inch] [-1 [inch 4]
0.361 50.000 . . 252.949 . - -
50.000 - - -
3 1.221 50.000 (1.00 |3.127 |160.326 |0.558 1.000 |1.221 0.569 30.83 | 0.000 0.336
50.000 - 0.652 0.000
5 5.221 50.000 (1.00 |4.000 ([11.218 2.111 0.424 |2.215 - - - -
50.000 - - -
7 1.221 50.000 (1.00 |[3.127 |160.326 |0.558 1.000 |[1.221 0.569 30.83 |0.000 0.336
50.000 - 0.652 0.000
9 0.360 50.000 (1.00 |0.430 ([252.949 |0.445 1.000 [0.336 - - - -
50.000 - - -
Fn 50.000 ksi
Ae 0.326 inch?
Pno 16296.53 Ibf
Resistance factor | 0.85
Unity check 0.06 -
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Buckling check

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

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

Buckling parameters X Yy

Sway type sway sway
Unbraced Length L 101/8 |31/4 ft
Effective Length factor K 1.00 1.00
Effective Length 101/8 |3 1/4 ft
Slenderness 57.95 71.38
Flexural Buckling stress Fcre |85.256 | 56.189 | ksi

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

Table of values

Sigma,ex 85.256 ksi
Sigma,ey 56.189 | ksi
Kt 1.00

Lt 31/4 ft
Sigma,t 65.421 ksi
Sigma, TF 51.465 | ksi
Torsional (-Flexural) buckling stress Fcre | 51.465 | ksi

bl
be b2
[inch] [inch]
252.849 -
33.294 - - -
3 1.221 33.294 |1.00 |[3.202 |164.223 |0.450 1.000 (1.221 0.610 37.78 |[0.000 0.361
33.294 - 0.610 0.000
5 5.221 33.294 (1.00 |4.000 |11.218 1.723 0.506 |2.644 - - - -
33.294 - - -
7 1.221 33.294 |1.00 |3.202 |[164.223 |0.450 1.000 |1.221 0.610 37.78 |0.000 0.360
33.294 - 0.610 0.000
9 0.360 33.294 |1.00 [0.430 |252.949 |0.363 1.000 |[0.360 - - - -
33.294 - - -
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Table of values

Fe 51.465 ksi
lambda, ¢ 0.99

Fn 33.294 ksi
Ae 0.352 inch?
Pn 11708.89 | Ibf
Resistance factor | 0.85

Unity check 0.08 -

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

Py 24535.65 Ibf
L 1ft2.047 in | ft
k,phi,fe 205.02 Ibf
k.phi,we 152.10 Ibf
k,phi 0.00 Ibf
k,phi,fg 0.006 inch?
k,phi,wg 0.007 inch?
Fd 27.271 ksi
Pcrd 13382.33 Ibf
Lambda,d 1.35

Pn 14090.87 Ibf
Resistance factor | 0.85

Unity check 0.07 -
Lm 3ft2.000in | ft

Ler 1ft 2047 in | ft

hi 5.500 inch

Ixf 0.002 inch®

Iyf 0.018 inch®

Ixyf | -0.003 inch#

Cwf | 0.000 inch®

If 0.000 inch*

x0f 0.493 inch

hxf -0.940 inch

Af 0.095 inch?®

yOf | 0.056 inch

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

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

be

bl
b2

Ia
Is

Unity check = 0.08+0.56+0.00 = 0.64 - (C5.2.1-3)

The member satisfies the check !

[ [ [inch] [inch] [inch4] [inch]

1 0.361 1.664 1.00 |0.430 |252.949 |0.081 1.000 |0.361 - - - -
1.664 - - -

3 1.221 1.664 |1.00 |4.000 |205.118 |0.090 1.000 |1.221 0.610 168.99 |- 0.361
1.664 - 0.610 0.000

5 5.221 1.664 |1.00 |4.000 |11.218 0,385 1.000 |5.221 - - - -
1.664 - - -

7 1.221 1.664 |1.00 |4.000 |205.118 |0.090 1.000 |1.221 0.610 168.99 |- 0.360
1.664 - 0.610 0.000

9 0.360 1.664 |1.00 |0.430 |252.949 |0.081 1.000 |0.360 - - - -
1.664 - - -

Mnx 2790.51 Ibfft

Pn 11708.89 Ibf

Resistance factor compression 0.85

Resistance factor bending x 0.90




STEEL MEMBER 2859 CHECK
AISI S100-16 LRFD Check

Member 2859 2x5505150-54 A913 grade 50 LRFD-Ult (auto) 0.36

Material data

Yield stress Fy 50.00 ksi
Tensile stress Fu |65.00 ksi
fabrication cold formed

The critical check is on position 5.08 ft

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

Pu -957.15 Ibf

Vux |-1.08 Ibf
Vuy |9.11 Ibf
Mut |-1.19 Ibfft

Mux |-1846.15 | Ibfft

Muy |-1.56 Ibfft

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

Critical fibre 24

Sigma Mx 14,204 ksi
Sigma My 0.054 ksi
f bending 14.257 | ksi
Tau t 0.001 ksi
f torsion 0.001 ksi
Composed Stress 14.257 ksi
R 1.00 -
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Nominal Flexural Strength
According to article F3.1 and formula (F3.1-1).

bl

b2

[ [inch] [inch4] [inch]

1 0.473 50.000 |0.83 |0.496 169,345 0.543 1.000 |0.473 - - - -
41.315 - - -

2 1.446 50.000 |1.00 |4.000 146.251 0.585 1.000 |1.446 - - - -
50.000 - - -

3 4,500 41.315 1.00 |24.000 |90.607 0.675 0.998 |- 1.123 - - -
-41,315 4,493 2.246 -

4 1.446 -50.000 |- - - - - - - - - -
-50.000 - - -

5 0.473 -41.315 |- - - - - - - - - -
-50.000 - - -

[ 0.473 50.000 0.83 |4.358 5956.483 | 0.092 1.000 |- 0.218 - - -
41.315 0.473 0.255 -

7 1.446 50.000 |1.00 |4.000 146,251 0.585 1.000 |1.446 - - - -
50.000 - - -

8 5.446 50.000 |1.00 |24.000 |61.863 0.899 0.840 |- 1.144 - - -

lambda Ia ds

Is
[inch4] [inch]

-50.000 4.575 2.288

9 1.446 -50.000 |- - - - - - _ _ _ _
-50.000 - - -

10 |0.473 -41.315 |- - - - - - - - - -
-50.000 - - _

Sxe 1.560 inch?

Mnxo 6498.93 Ibfft

Resistance factor | 0.90

Unity check 0.32 -
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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

Litb 3f£2.0000n | ft
Sigma, ey 168.203 ksi
Kt 1.00

Lt 3f2.000in | ft
Sigma,t 2074.695 ksi
Ch 1.02

Sfx 1.560 inch?
Fcre 926.790 ksi

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

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

Table of values

Sigma,ex 85.643 ksi
Kt 1.00

Lt 3f£2.000in | ft
Sigma, t 2074.695 ksi
Cb 1.00

Sfy 0.732 inch?
Fcre 1375.236 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2.78 Fy.
MNote: The Web Crippling Check is not executed since the specification does not give provisions for this type of cross-section.

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

b2

Ia
Is

ds

[ [ [ [inch] [inch4] [inch]

1 0.473 50.000 |1.00 [0.430 |146.934 0.583 1.000 |0.473 - - -
50.000 - - -

2 1.446 50.000 |1.00 |4.000 |146.251 0.585 1.000 |1.446 - - -
50.000 - - -

3 4,500 50,000 |(1.00 |4.000 |15.101 1.820 0483 |2.174 - - -
50.000 - - -

4 1.446 50.000 |1.00 |4.000 |146.251 |[0.585 1.000 |1.446 - - -
50.000 - - -

5 0.473 50.000 |1.00 |0.430 |146.934 0.583 1.000 |0.473 - - -
50.000 - - -

6 0.473 50.000 |1.00 |4.000 |5467.304 |0.096 1.000 |0.473 - - -
50.000 - - -

7 1.446 50.000 |[1.00 |4.000 |146.251 0.585 1.000 |1.446 - - -
50.000 - - -

8 5.446 50.000 |1.00 |4.000 |10.311 2,202 0.409 |2.226 - - -
50.000 - - -

g 1.446 50.000 |1.00 |4.000 |146.251 [0.585 1.000 |1.446 - - -
50.000 - - -

10 |0473 50,000 |1.00 |4.000 |5467.304 |0.096 1.000 |0.473 - - -
50.000 - - -

Fn 50.000 ksi

Ae 0.704 inch?

Pno 35191.38 Ibf

Resistance factor | 0.85

Unity check 0.03 -

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 101/8 |3 1/4 ft

Effective Length factor K 1.00 1.00

Effective Length 101/8 |31/4 ft

Slenderness 57.82 41.26

Flexural Buckling stress Fere | 85.643 | 168.203 | ksi
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Torsional (-Flexural) Buckling Strength
According to article E2.2, E2.3, E2.4

Table of values

Sigma,ex 85.643 ksi
Sigma,ey 168.203 ksi
Kt 1.00

Lt 31/4 ft
Sigma,t 2074695 | ksi
Sigma, TF 85.232 ksi
Torsional (-Flexural) buckling stress Fcre | 85.232 ksi

b1

b2

[ [inch] [inch4] [inch]

1 0.473 39.114 (1.00 [0.430 |146.934 0.516 1.000 |0.473 - - -
39.114 - - -

2 1.446 39.114 ([1.00 |4.000 |146.251 0.517 1.000 |1.446 - - -
39,114 - - -

3 4,500 39.114 (1.00 [4.000 |15.101 1.609 0.536 (2414 - - -
39.114 - - -

4 1.446 39,114 (1.00 |4.000 |146.251 0.517 1.000 | 1.446 - - -
39.114 - - -

5 0.473 39.114 (1.00 [0.430 |146.934 0.516 1.000 |0.473 - - -
39.114 - - -

6 0.473 39.114 (1.00 |4.000 |5467.304 |0.085 1.000 |0.473 - - -
39.114 - - -

7 1.446 39.114 (1.00 |4.000 |146.251 0.517 1.000 |1.446 - - -
39.114 - - -

8 5.446 39.114 (1.00 |4.000 |10.311 1,948 0.455 |[2.480 - - -
39.114 - - -

9 1.446 39.114 (1.00 |4.000 |146.251 0.517 1.000 | 1.446 - - -
39.114 - - -

10 (0473 39.114 (1.00 |4.000 |5467.304 |0.085 1.000 |0.473 - - -
39.114 - - -

Fe 85.232 ksi

lambda, ¢ 0.77

Fn 39.114 ksi

Ae 0.731 inch?

Pn 28573.28 Ibf

Resistance factor | 0.85

Unity check 0.04 -
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Combined Compressive Axial Load and Bending
According to article H1.2 and formulas (C5.2.1-3)

Ia ds

Is
[ [ [inch4] [inch]

1 0.473 0.969 |[1.00 |0.430 |[146.934 0.081 1.000 |0.473 - - - -
0.969 - - -

2 1.446 0.969 |[1.00 |4.000 [146.251 0.081 1.000 |[1.446 - - - -
0.969 - - -

3 4,500 0.969 |[1.00 |4.000 |15.101 0.253 1.000 (4.500 - - - -
0.969 - - -

4 1.446 0.969 |[1.00 |4.000 [146.251 0.081 1.000 ([1.446 - - - -
0.969 - - -

5 0.473 0.969 |[1.00 |0.430 |146.934 0.081 1.000 |0.473 - - - -
0.969 - - -

6 0.473 0.969 |1.00 |4.000 |5467.304 |0.013 1.000 |0.473 - - - -
0.969 - - -

7 1.446 0.969 |[1.00 |4.000 |146.251 0.081 1.000 (1.446 - - - -
0.969 - - -

8 5.446 0.969 |1.00 |4.000 |10.311 0.307 1.000 ([5.446 - - - -
0.969 - - -
9 1.446 0.969 |[1.00 |4.000 |146.251 0.081 1.000 |1.446 - - -
0.969 - - -

10 |0.473 0.969 |[1.00 |4.000 |5467.304 |[0.013 1.000 |[0.473 - - - -

fi psi k Fcr lambda Ia

f2 Is

[inch] [ksi]l [-] [-] [ksi] [-1 [inch] [inch4]
0.969 - - -

Mnx £498.93 Ibfft

Mny 1557.22 Ibfft

Pn 28573.28 | Ibf

Resistance factor compression 0.85

Resistance factor bending x 0.90

Resistance factor bending v 0.90

Unity check = 0.04+0.3240.00 = 0.36 - (C5.2.1-3)
The member satisfies the check !



Unity check

198

=
o
G 2}
9 1
f &
0,09 0,14 010
013 0,54 0,36 0,.390,42 0,54 0,32 0.29) 0,48 0,64 0,64 062
=
o
[
0,04 =
o
o




2.4.2.7 SIDE GARAGE WALL DESIGN

General scheme
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Member numbers
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Cross-sections properties
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Type

Shape type

Item material

Fabrication

Calour

A [inch?]

Ay [inch?], Az [inch?]

A [inchfinch], Ap
[inch2finch]

cyucs [inch], czues [inch]
Ivaes [inch?], Izies [inch?]
Ivzucs [inch?]

a [dea]

I; [inch*], Lz [imch*)

iy [inch], iz [inch]

Wy [inch?], Wz [inch?]
Wey [inch®], Wy [inchd]
Muly.+ [Kipinch], May.-
[kipirech]

Muz.s [Kipinch], Mpz-
[kipinch]

dy [inch], d: [inch]

I: [inch#], L [inch]

By [inch], Be [inch]
Picture

3x5505150-54
Thin-walled
AS13 grade 50
cold farmed
|

1.481
0.596
5.01e+01

5.571
7.684
0.368
-15.10
7783
2202
1.812
2.878
Lade+02

1.40=402
-l.628

0.002
-6.538

0.834
5.01a+01

2.973
6418

£.319
2,066
1.642
2.808
1.4de+02

1.40=402
2.757

41.712
3.765

Type

Shape type

Item material

Fabrication

Calaur

A [inch®]

Ay [inch?], Az [inch?]

AL [inchfinch], Ap

[inch finch]

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

Iy [inch*); Iz [inch®]

iy [inch], iz [inch]

Wary [inch?], Wa.: [inch]
Wy [Inch®], Wiie [inch]
Muy.+ [Kipinch], Mavy.-
[kipinch]

Mprz,+ [kip-l'll:hl.- Mp.z.-
[kipinch]

dy [inch], d: [inch]

It [inch?], Tw [inch®]

By [inch], B [inch]
Picture

M 7.5 x 0.054
Thin-walled
AS13 grade 50
cold formed
[ |
0.405
0.397
1.51e+01

0.000
0.00
1.858
2.165
0.506
0.75%
3.80e+01

2.73e-01
0.000

0,000
0.000

0,338
1.51e+01

3,750

(.000
0016
0,004
0.005
3.80e+01

2.73e-01
(000

(0000
(000
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wd.}-

modulus about the

Arca Elastic section
Ay Shear Area in principal y-direction - principal y-axis
Calculated by 20 FEM analysis Weix Elastic section modulus about the
A Shear Area in principal z-direction - principal z-axis
Calculated by 20 FEM analysis Whpiy | Plastic section modules about the
AL Circumference  per unit length prindpal v-axis
Ap Drying surface per unit length Weiz Plastic section modulus about the
Cyues | Centroid coordinate in Y-direction of principal z-axis
Input axis system Mpips | Plastic moment about the prircpal
Czugs | Centroid coordinate in Z-direction of y-axis for a positive My moment
Input axis system Myy- | Plastic moment about the prindpal
Iy ics Second moment of area about the v-axis for a negative My moment
¥LCS axis Mpiz+ | Plastic moment about the principal
Iz.1cs Second moment of area about the Z=axis for a positive Mz moment
ZLES axis Mpiz- | Plastic moment about the prindpal
Ivzies | Product moment of area in the LCS z-axls for a negative Mz moment
system dy Shear center coordinate in principal
a Rotation angle of the principal axis y-direction measured from the
system centrold - Calculated by 20 FEM
Iy Second mament of area abaut tha analysis
principal y-axis dz Shear center coordinate in principal
Second moment of area about the z-direction measured from the
principal z-axis centroid - Calculated by 20 FEM
Iy Radius of gyrabon about the principal analysis
y-axis Ik Torsional canstant - Calculated by 2D
iz Radius of gyration about the principal FEM analysis
Z-axis Iw Warping constant - Calculated by 200
FEM analysis
By Mono-symmetry constant about the
principal y-axis
B: Mona-symmetry  constant about the

principal z-axis




Maximum force diagram
Axial force diagram N,
LRFD-UIt (auto)18 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.6*Lr + 0.5*"Wx+(-0.18)), Ibf.
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Shear force diagram Vz
LRFD-UIt (auto)31 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + Wy+(-0.18)), Ibf.
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Diagram of moment My,
LRFD-UIt (auto)45 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5Lr + Wy+(-0.18)), Ibf*ft.
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Axial force diagram for X-bracing N,
LRFD-Ult (auto)37 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*Lr + Wx+(-0.18)), Ibf.

N | 47

[

"
3 §% A\ Yol N\
4 4,

Axial force diagram for X-bracing N,
LRFD-Ult (auto)40 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 0.5*L + Wx-(-0.18)), Ibf.
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STEEL MEMBER 2799 CHECK
AISI S5100-16 LRFD Check

Member 2799 3x5505150-54 A913 grade 50
Yield stress Fy 50.00 ksi

Tensile stress Fu | 65.00 ksi

fabrication cold formed

The critical check is on position 3.38 ft

Axis definition

- local 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 Engineer

Pu -2908.48 | Ibf

Vux | -14.14 Ibf

Vuy |1.79 Ibf

Mut [ 0.00 Ibfft

Mux |[-12.52 Ibfft

Muy |[177.35 Ibfft

...iFlexural Strength about X-axis::

Lateral-Torsional Buckling Strength

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

Table of values

Litb 3 ft 2.000 in | ft

| Sigma,ey | 845.867 ksi
Kt 1.00

Lt 3 ft 2,000 in | ft
Sigma,t 283.215 ksi
Ch 1.14

Sfx 2.023 inch?
Fcre 1820.039 ksi

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

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

LRFD-UIt (auto)

0.10



209

b1

b2

[ [ [inch] [inch4] [inch]

1 0.473 50.000 1.00 |0.430 146.934 |0.583 1.000 (0473 - - -
50.000 - - -

2 1.446 50.000 0.53 |5.134 187.721 0.516 1.000 |- 0.586 - -
26.703 1.446 0.860 -

3 5.446 26.703 1.00 [4.000 10.311 1.609 0.536 |[2.921 - - -
26.703 - - -

4 1.446 50.000 |0.53 |5.134 750.883 |0.258 1.000 |- 0.586 - -
26.703 1.446 0.860 -

5 0.473 50.000 1.00 |0.430 146.934 |0.583 1.000 |[0.473 - - -
50.000 - - -

6 0.473 50.000 0.85 |0.487 166.309 |0.548 1.000 |0.473 - - -
42.379 - - -

7 1.446 50.000 1.00 |4.000 146.251 |0.585 1.000 |[1.446 - - -
50.000 - - -

8 2.554 26.703 0.54 |14.401 |168.778 |0.398 1.000 |- 0.721 - -
-14.446 2.554 1.277 -

9 1.446 -37.743 |- - - - - - - - -
-37.743 - - -

10 10.473 -30.122 |- - - - - - - - -
-37.743 - - -

11 (0473 |-14.446 |- - - - - - - - -
-14.446 - - -

12 |1.446 -14.446 |- - - - - - - - -
-37.743 - - -

13 | 5.446 -37.743 |- - - - - - - - -
-37.743 - - -

14 [1.446 |[-14.446 |- - - - - - - - -
-37.743 - - -

15 10.473 -14.446 | - - - - - - - - -

lambda

bl
b2

Ia
Is

-1 [inch] [inch] [inch4] [inch]
-14.446 - - -
Sye 1.981 inch?
Mnyo B253.00 | Ibfit
Resistance factor | 0.90
Unity check 0.02 -

Lateral-Torsional Buckling Strength

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




Table of values

Sigma,ex 103.605 ksi
Kt 1.00

Lt 3ft20000n | ft
Sigma,t 283,215 ksi
Ch 1.00

Sfy 2.148 inch?
Fcre 525.047 ksi

Mote: Lateral-Torsional buckling is not governing since Fe is greater than or equal to 2.78 Fy.
Mote: The Web Crippling Check is not executed since the specification does not give provisions for this type of cross-section.

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

bl Ia ds

b2 Is
[ [ [inch] [inch*] [inch]

1 0.473 50.000 [1.00 |0.430 |146.934 |0.583 1.000 |0.473 - - - -
50.000 - - -

2 1.446 50.000 |1.00 |4.000 |[146.251 |[0.585 1.000 |1.446 - - - -
50.000 - - -

3 5.446 50.000 |1.00 |4.000 |[10.311 2,202 0.409 |2.226 - - - -
50.000 - - -

4 1.446 50.000 (1.00 |4.000 |585.004 |0.292 1.000 |1.446 - - - -
50.000 - - -

5 0.473 50.000 |1.00 |0.430 [146.934 |[0.583 1.000 |0.473 - - - -
50.000 - - -

6 0.473 50.000 (1.00 |0.430 |146.934 |0.583 1.000 |0.473 - - - -
50.000 - - -

7 1.446 50.000 |1.00 |4.000 [146.251 |[0.585 1.000 |1.446 - - - -
50.000 - - -

8 2.554 50.000 (1.00 |4.000 (46.881 1.033 0.762 |1.946 - - - -
50.000 - - -

5 1.446 50.000 (1.00 |4.000 |146.251 |0.585 1.000 |1.446 - - - -
50.000 - - -

10 |0.473 50,000 |1.00 |0.430 (146,934 |(0.583 1.000 |0.473 - - - -
50.000 - - -

11 | 0.473 50.000 (1.00 |0.430 |146.934 |0.583 1.000 |0.473 - - - -
50.000 - - -

12 |1.446 50,000 |1.00 |4.000 [146.251 |[0.585 1.000 |1.446 - - - -
50.000 - - -

13 | 5.446 50.000 (1.00 |4.000 (10.311 2.202 0.409 |2.226 - - - -
50.000 - - -

14 |1.446 50.000 |1.00 |4.000 |[585.004 [0.292 1.000 |1.446 - - - -
50.000 - - -

15 0473 50.000 [1.00 |0.430 |146.934 |0.583 1.000 |0.473 - - - -
50.000 - - -
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Table of values

Fn 50.000 ksi
Ae 1.124 inch?
Pno 56213.85 Ibf
Resistance factor 0.85

Unity check 0.06 -

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 10 1/8 31/4 ft
Effective Length factor K 1.00 1.00
Effective Length 10 1/8 31/4 ft
Slenderness 52.57 18.40
Flexural Buckling stress Fcre | 103.605 |845.867 [ksi

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

Table of values

Sigma,ex 103.605 ksi
Sigma,ey 845.867 | ksi
Kt 1.00

Lt 31/4 ft
| Sigma,t 283.215 ksi
Sigma, TF 96.707 ksi
Torsional (-Flexural) buckling stress Fcre | 96.707 ksi




b1

b2

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

1 0.473 40.271 [1.00 |0.430 |146.934 |0.524 1.000 |0.473 - - - -
40,271 = - -

2 1.446 40.271 1.00 [4.000 |146.251 |0.525 1.000 |1.446 - - - -
40.271 - - -

3 5.446 40.271 (1.00 |4.000 |[10.311 1.976 0.450 |2.449 - - - -
40,271 = - -

4 1.446 40.271 1.00 [4.000 |585.004 |0.262 1.000 |1.446 - - - -
40.271 - - -

5 0.473 40,271 [1.00 |0.430 |146.934 |0.524 1.000 |0.473 - - - -
40.271 - - -

6 0.473 40,271 |1.00 |0.430 |146.934 |[0.524 1.000 |0.473 - - - -
40,271 - - -

7 1.446 40,271 [1.00 |4.000 |146.251 |0.525 1.000 |1.446 - - - -
40.271 - - -

8 2.554 40.271 (1.00 |4.000 |46.881 0.927 0.823 |2.102 - - - -
40,271 - - -

9 1.446 40,271 [1.00 |4.000 |146.251 |0.525 1.000 |1.446 - - - -
40.271 - - -

10 [0.473 40.271 [1.00 |0.430 |146.934 |0.524 1.000 |0.473 - - - -
40,271 - - -

11 0.473 40.271 [1.00 |0.430 |146.934 |[0.524 1.000 |0.473 - - - -
40.271 - - -

12 1.446 40.271 [1.00 |4.000 |146.251 |0.525 1.000 |1.446 - - - -
40,271 - - -

13 | 5.446 40.271 (1.00 |4.000 |[10.311 1.976 0.450 |2.449 - - - -
40,271 - - -

14 1.446 40,271 |[1.00 |4.000 |585.004 |0.262 1.000 |1.446 - - - -
40.271 - - -

15 |0.473 40,271 |[1.00 |0.430 |146.934 |0.524 1.000 |0.473 - - - -
40,271 - - -

Fe 96,707 ksi

lambda, ¢ 0.72

Fn 40.271 ksi

Ae 1.157 inch?

Pn 46582.52 Ibf

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)

212



213

bl Ia ds
b2 Is
[inch] [inch*] [inch]
.00 146,934 0.473 - -
1.964 - - -
2 1.446 1.964 1.00 |4.000 |146.251 0.116 1.000 |1.446 - - -
1.964 - - -
3 5.446 1.964 |1.00 |4.000 |10.311 0.436 1.000 |5.446 - - -
1.964 - - -
4 1.446 1.964 1.00 |4.000 |585.004 |0.058 1.000 |1.446 - - -
1.964 - - -
5 0.473 1.964 [1.00 |0.430 |146.934 |(0.116 1.000 |0.473 - - -
1.964 - - -
6 0.473 1.864 |1.00 |0.430 |146.934 |0.116 1.000 |0.473 - - -
1.964 - - -

Ia
Is

ds

Unity check = 0.07+0.00+0.02 =
The member satisfies the check !

0.10 - (C5.2.1-3)

[ [ [inch] [inch4] [inch]

7 1.446 1.564 1.00 [4.000 |146.251 |0.116 1.000 |1.446 - - -
1.964 - - -

8 2.554 1.964 [1.00 |4.000 |46.881 0.205 1.000 |[2.554 - - -
1.964 - - -

9 1.446 1.964 1.00 |4.000 |146.251 |0.116 1.000 |1.446 - - -
1.964 - - -

10 |0.473 1.964 |1.00 |0.430 |146.934 |0.116 1.000 |[0.473 - - -
1.964 - - -

11 |0.473 1.964 |1.00 |0.430 |[146.934 |0.116 1.000 |(0.473 - - -
1.964 - - -

12 1.446 1.964 1.00 |4.000 |146.251 |0.116 1.000 |1.446 - - -
1.964 - - -

13 |5.446 1964 |1.00 |4.000 |10.311 0.436 1.000 |5.446 - - -
1.964 - - -

14 1.446 1.964 1.00 |4.000 |585.004 |0.058 1.000 |[1.446 - - -
1.964 - - -

15 |0.473 1964 |1.00 |0.430 |146.934 |0.116 1.000 [0.473 - - -
1.964 - - -

Mnx 7537.31 Ibfft

Mny 8253.00 Ibfft

Pn 46582.52 | Ibf

Resistance factor compression 0.85

Resistance factor bending x 0.50

Resistance factor bending vy 0.90



STEEL MEMBER 2927 CHECK
AISI 5100-16 LRFD Check

Member 2927 Cold formed C section A913 grade 50 LRFD-Ult (auto) 0.60
(5,500; 1,500; 0,054;
0,086; 0,500)

Yield stress Fy 50.00 ksi
Tensile stress Fu | 65.00 ksi
fabrication cold formed

The critical check is on position 5.67 ft

Axis definition :
- local 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 Engineer

Internal forces

Pu -36.91 Ibf

Vux | 0.05 Ibf
Vuy | -69.30 Ibf
Mut [0.00 Ibfft

Mux | 133041 | Ibfft

Muy |-0.45 Ibfit

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

lambda Ia ds

Is
[inch4] [inch]

1 0.361 -41.112 |- - - - - - - - -
-47.717 - - -

3 1.221 -49.778 |- - - - - - - - - -
-49.778 - - -

5 5.221 47.939 1.00 |23.880 |66.973 0.846 0.875 |- 1.143 - - -
-47.717 4,566 2.283 -

7 1.221 50.000 1.00 |[3.127 160.326 | 0.558 1.000 [1.221 0.569 30.83 | 0.000 0.336
50.000 - 0.652 0.000

9 0.360 47.939 0.86 |0.481 282.818 0412 1.000 |0.336 - - - -
41.334 - - -

Sxe 0.768 inch?

Mnxo 3199.68 Ibfft

Resistance factor 0.90

Unity check 0.46 -
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Lateral-Torsional Buckling Strength
According to article F2.1 and formula (F2.1-1),(F2.1.1-1).

Fcr lambda b bl

be
[inch]

b2
[ksi] [inch] [inch*] [inch]

1 0.361 -31.784 |- - - - -
-36.877 - - -

3 1.221 -38.466 |- - - - - - - - - -
-38.466 - - -

5 5.221 36.877 1.00 |24.000 |67.310 0.740 0.949 |- 1.239 - - -
-36.877 4,957 2.479 -

7 1.221 38.466 1.00 |(3.202 164.223 | 0.484 1.000 |1.221 0.610 35.15 | 0.000 0.360
38.466 - 0.610 0.000

9 0.360 36.877 (086 (0481 282.894 |0.361 1.000 |0.360 - - - -
31.784 - - -

Litb 4 ft 8.000 in ft

Sigma, ey 25.873 ksi

Kt 1.00

Lt 4 ft 8.000 in | ft

Sigma,t 31.190 ksi

Ch 1.06

Sfx 0.772 inch?

Fcre 45.151 ksi

Fc 38.466 ksi

Scx 0.772 inch?

Mnx 2473.60 Ibfft

Resistance factor | 0.90

Unity check 0.60 -
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Distortional Buckling Strength
According to article F4 and formula F4.1-2,

Sfy 0.772 inch?
My 3215.29 Ibfft
L 1ft0.708 in | ft
Beta 1.06

k,phi,fe 291.72 Ibf
k,phi,we 273.76 Ibf
k,phi 0.00 Ibf
k,phi,fg 0.007 inch?
k,phi,wg 0.002 inch?
Fd 71.304 ksi
Sf 0.772 inch?
Mcrd 4585.27 Ibfft
Lambda,d 0.84

Mn 2830.90 Ibfft
Resistance factor | 0.90

Unity check 0.52 -

Lm 4 ft 8.000 in | ft

Ler 1ft 0708 in | ft

h0 5.500 inch

Inf 0.002 inch*

Iyf 0.018 inch*

Tuyf -0.003 inch*

Cwif 0.000 inch®

I 0.000 inch*

x0f 0.493 inch

hixf -0.940 inch

Af 0.095 inch?

yOf 0.056 inch

Ksi,web 2.00

Number of compressed flanges: 1

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

Shear Strength

According to article G2.1 and formula (G2.1.1)

Shear force Vy

Element ID Aw [inch2] Vn [Ibf]
3 0.000 0.00

5 0.282 4223.26
7 0.000 0.00
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Table of values

Vin,y 4223.26 | Ibf
Resistance factor 0.95
Unity check 0.02 -

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

Mnxo 3199.68 Ibfft
Vny 4223.26 Ibf
Resistance factor shear 0.95
Resistance factor bending x | 0.90

Unity check (Mx, Vy) = sqrt(0.21+0.00) = 0.46

Buckling check

According to artice 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 10 1/8 |4 3/4 ft
Effective Length factor K 1.00 1.00
Effective Length 101/8 |4 3/4 ft
Slenderness 57.95 105.19
Flexural Buckling stress Fcre | B85.256 |25.873 | ksi

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

Table of values

Sigma,ex 85.256 ksi
Sigma,ey 25.873 | ksi
Kt 1.00

Lt 4 3/4 ft
Sigma,t 31.190 | ksi
Sigma,TF 25.873 | ksi
Torsional (-Flexural) buckling stress Fcre | 25.873 | ksi




bl
be b2

[inch] [inch]

0.361 22.268 . . 252,949 . .

22.268 - - -

3 1.221 22,268 |1.00 |3.202 (164.223 |0.368 1.000 |[1.221 0.610 46.20 | 0.000 0.361
22.268 - 0.610 0.000

5 5.221 22.268 |1.00 |4.000 |11.218 1.409 0.599 |[3.127 - - - -
22.268 - - -

7 1.221 22,268 |1.00 |3.202 (164.223 |0.368 1.000 |[1.221 0.610 46.20 | 0.000 0.3e0
22.268 - 0.610 0.000

g 0.360 22.268 |1.00 |0.430 |252.949 |0.297 1.000 |0.360 - - - -
22.268 - - -

Fe 25.873 ksi

lambda, ¢ 1.39

Fn 22.268 ksi

Ae 0.378 inch?

Pn 8412.59 | Ibf

Resistance factor | 0.85

Unity check 0.01 -

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

Ia
) ]
L [ [ [inch] [inch4] [inch]
1 0.361 0.075 |[1.00 |0.430 |[252.949 |0.017 1.000 |0.361 - - - -
0.075 - - -
3 1.221 0.0v5 |[1.00 |[4.000 |[205.118 |0.019 1.000 |1.221 0.610 79493 |- 0.361
0.075 - 0.610 0.000
5 [5.221 0.075 |1.00 [4.000 [11.218 |0.082 1.000 |[5.221 - - - -
0.075 - - -
7 1.221 0.075 |[1.00 (4.000 [205.118 |0.019 1.000 |1.221 0.610 794,93 |- 0.360
0.075 - 0.610 0.000
9  |0.360 0.075 |[1.00 |0.430 [252.949 |0.017 1.000 |[0.360 - - - -
0.075 - - -
Table of values
Mnx 2473.60 | Ibfft
Pn 8412.59 Ibf
Resistance factor compression 0.85
Resistance factor bending x 0.90

Unity check = 0.01+0.60+0.00 = 0.60 - (C5.2.1-3)
The member satisfies the check !
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STEEL MEMBER 3302 CHECK (X-BRACING)
AISI 5100-16 LRFD Check

Member 3302 PI 7.5 x0.054 A913 grade 50 NC_LRFD-Ult (au 0.68

Yield stress Fy 50.00 ksi
Tensile stress Fu | 65.00 ksi
fabrication cold formed

Warning: Part 1 exceeds dimensional limit w/t <= 60! (art. B1.1(3) )
The critical check is on position 15.65 ft

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

Internal forces

Pu 12428.45 Ibf
Vux [-0.00 |bf
Vuy | -0.00 |bf
Mut | -0.00 |bfft
Mux | 0.00 |bfft
Muy |0.00 |bfft

Nominal Tensile Strength
According to article D2 and formula (D2-1).

n 20250.00 Ibf
Resistance factor | 0.90
Unity check 0.68 -

The member satisfies the check !
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2.5 LATERAL ANALYSIS

2.5.1 BUILDING SEISMIC WEIGHT

Second floor

221

Type of constr. h or w, ft L, ft Area, ft2 |Weight, psf |Weight, kip
Roof 32.83 51.5 1690.7 20 33.81
5 48.6 243.0 45 10.94
Exterior LGS wall 5 48.6 243.0 45 10.94
5 25 125.0 45 5.63
5 25 125.0 45 5.63
Total seismic weight 66.93
First floor
Type of constr. horw, ft L, ft Area, ft2 |Weight, psf |Weight, kip
29 38 1102 20 22.04
Roof
21.25 40 850 20 17.00
Floor 30 486 1458 15 21.87
10 26.3 263.3 45 11.85
10 9.7 96.7 45 4.35
10 a7 96.7 45 4.35
10 338 3383 45 15.23
10 6.1 60.8 45 2.74
a8 155 773 45 3.48
5 19.8 99.2 45 4.46
5 1.8 8.8 45 0.39
Exterior LGS wall 5 237 8.3 45 5.53
5 346 172.9 45 7.78
5 23.7 118.3 45 533
5 3.8 19.2 45 0.86
5 19.8 99.2 45 4.46
10 6.9 69.2 45 3.1
10 6.8 68.3 45 3.08
10 10.3 102.5 45 4.81
10 6.8 68.3 45 3.08
10 30.9 309.2 45 13.91
Total seismic weight 159.30
Total seismic weight: 226.23
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2.5.2 BASE SHEAR SEISMIC FORCES (ASCE 7-16)

Site parameters

Site class [, Sail properties not known
Mapped acceleration parameters (Section 11.4.2)

at shaort period Ss = 0.047

at 1 sec period 51 =0.025

Site coefficientat short period {Table 11.4-1) Fa=1.600

at 1 sec period (Table 11.4-2) F.=2.400

Spectral response acceleration parameters

at shart period (Eg. 11.4-1) Sws=Fa® 5=2=0.075

at 1 sec period (Eq. 11.4-2) Sui = Fy * S: = 0.060
Design spectral acceleration parameters (Sect 11.4.4)

at short period (Eqg. 11.4-3) Sos= 23" Sus = 00050
at 1 sec perod (Eg. 11.4-4) Sor=273" 5w = 0.040
Seismic design category

Oeccupancy category (Table 1-1) 1]

Seismic design category based on short period response acceleration (Table 11.6-1)
Seismic design category based on 1 sec period response acceleration (Table 11.6-2)
Seismic base shear (Sect 11.7)

Effective seismic weight of the structure W =226.2 kips
Seismic basa shear (Eq. 9.5.3-1) V=001=+=W=226kps

Vertical distribution of seismic forces (Sect 11.7)
Lateral force induce at level i Fo = 0007 +w

Vertical force distribution table

. Partion of effective Lateral force induced at
Level I-Ieuﬂt;ﬁc:;ﬁt;a?: W seismic weight assigned Level i
' to Level i (kips) (kips),
1 12.00 159.3 16;
2 2200 66.9 [




2.5.3 WIND BASE SHEAR AND WIND LOAD ON ROOF DIAPHRAGM

SECOMD STOREY ROOF DIAPHRAGM LOAD

Loading Surface Wind Area, sqgft Load, Ib Total load , Ib
type pressure, psf
Roof -30.51 645.70 -8820.99
Roof -46.05 B645.70 -13313.89
. 7.4

Wx10.18) Wall 31.82 243.00 7732.26 22037.43
wall -40.38 243.00 -0812.34
Roof 20.70 645.70 5984.74

Wy (-0.18) Roof -22.02 645.70 -6366.38 29893.29
Wall 55.84 243.00 13565.12
wall -16.35 243.00 -3973.05
Roof -23.81 304.40 -3245.25
Roof -46.05 304.40 -6276.52

Wy (0.18) Wall 31.82 125.00 3977.50 10455.01
Wall -27.89 125.00 -3486.25
Roof 28.37 304.40 3866.77
Roof -22.02 304,40 -3001.28

Wy (-0.18) wall 55.86 125.00 £982.50 15850.55
Wall -16.00 125.00 -2000.00

SECOND STOREY FLOOR DIAPHRAGM LOAD

Surf Wind
Loading Hriace n Area, sqft Load,Ib |Totalload, b

type pressure, psf
Wall 31.82 550.80 17526.46

Wi (0.18 39767.76

X :I Wall -10.38 550.80 -22241.30

Wall 55.84 550.80 30756.67

Wx-0.18) wall -16.35 550.80 -9005.58 39762.25
Wall 3182 141.75 4510.49

Wy (0.18) wall 31.82 152,13 4840.65] 13304.55
Wall -27.89 141.75 -3953.41
wall 55.86 141.75 7918.16

Wy (-0.18) wall 55.86 152.13 2497.76 18683.92
Wall -16.00 141.75 -2268.00
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FIRST STOREY ROOF DIAPHRAGM LOAD

Loading Surface Wind Area, sqft Load, Ib Wind force
type pressure, psf per storey, |b
Roof -30.51 712.70 -9736.29
Roof -46.05 805.20 -16602.67
W {0.18) Wall 31.82 220.00 7000.40 22750.38
Wall -40.38 220.00 -8883.60
Roof 20.70 712.70 6605.74
Roof -22.02 805.20 -7938.99
W (-0.1 426.
x(-0.18) Wall 55.84 220.00 12284.80 30426.53
Wall -16.35 220.00 -3597.00
Roof -23.81 393.00 -4189. 83
Wy (0.18) Roof -46.05 173.00 -3567.14 16713.35
Wall 31.82 197.90 6297.18
Wall -27.89 395.80 -11038.86
Roof 28.37 393.00 499225
Roof -22.02 173.00 -1705.72
Wy [-0.18) Wall 55.86 197.90 11054.69 24085.46
Wall -16.00 395.80 -6332.80
Total wind shear:
Wx(0.18) - 84.56 kip
Wx(-0.18) - 100.08 kip
Wy(0.18) - 40.51 kip
Wy(-0.18) - 58.62 kip
Transverse direction wind base shear 100.08 kip
Longitudinal direction base shear 58.62 kip
Seismic base shear 2.26 kip

According to the results of the calculation, wind actions affect the calculation in the transverse and

longitudinal directions.
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2.5.4 SPRAYED CONCRETE SHEAR WALL & X-BRACING - LATERAL DESIGN
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SHEAR WALL & X-BRACING - LATERAL DESIGN TABLE

227

Total Panel Spray rock | Spray rock _| Type of shear Number of N Panel . X-brace X-brace | X-brace .
FLOOR Length F‘o:i:"::ll:;;o :;r::l.l:";fb: capacity capacity o:e'ill?;?' resisting Straps Shear Wall{;ilght Length Go:: ::;ng axial force | capacity | capacity Upll{f;tbz?rce Holdown
(ft) (Ibs) check 9 system panels (ft) (lbs) (Ibs) check
1 H 3 4 5 [ 7 ] 9 10
2-ND FLOOR
Transverse direction
SwWa2-1 7 6540.63 0 7000 OK! - Sheathing 10 7 9343.75 S/HDU9
SW2-2 5 4671.88 0 5000 OK! - Sheathing 11 5 10278.13 S/HDU9
SW2-3 4 3737.50 0 4000 OK! - Sheathing 12 4 11212.50 S/HDS8
SW2-4 20 14950.00 0 20000 OK! - Sheathing 13 20 9717.50 S/HDU9
Longitudinal direction
SW2-5 12 7925.00 0 12000 OK! - Sheathing 16 12 10566.67 S/HDUS
SW2-6 8 3522.22 0 8000 QK! - Sheathing 17 8 748472 S/HDU9
SW2-7 10 4402.78 0 10000 OK! - Sheathing 18 10 7925.00 S/HDU9
1-ST FLOOR | |
Transverse direction
SW1-5-1 11 14741.77 0 11000 NOT OK! 3741.77 X Bracing 7.5 x 54mil 1 10 11.00 ITNTT7 5056.86 20250 OK! 3401.61 S/MHDUg
SW1-5-2 4 5360.64 0 4000 NOT OK! 1360.64 X Bracing 7.5 x 54mil 1 10 4.00 1360.64 3663.65 20250 OK! 3401.61 S/HDUg
SW1-5-3 2 2680.32 0 2000 NOT OK! 680.32 X Bracing 7.5 x 54mil 1 10 2.00 680.32 3468.98 20250 OK! 3401.61 S/HDU9
SW1-5-4 5.29 9054.36 0 5291.67 NOT OK! 3762.69 X Bracing 7.5 x 54mil 1 10 5.29 3762.69 8044.78 20250 QK 7110.60 SHDUS
SW1-5-5 5.29 6970.42 0 5291.67 NOT OK! 1678.75 X Bracing 7.5 x 54mil 1 10 5.29 1678.75 3589.24 20250 OK! 3172.45 S/HDU9
Bri 7 13150.38 0 0 13150.38 X Bracing 7.5 % 54mil 2 10 7 13150.38 22931.55 40500 OK! 18786.26 S/HDS10
SW1-10 21 4564.00 0 21000 OK! - Sheathing 10 21 2173.33 S/HDUS
SW1-11 9 1956.00 0 9000 OK! - Sheathing 10 9 2173.33 S/HDUS
Br2 11 9575 0 0 9575.00 X Bracing 7.5 x 54mil 1 10 1 9575.00 12840.24 20250 OK! 8704.55 S/MHDUS
Br3 10.5 9575 0 0 9575.00 X Bracing 7.5 x 54mil 1 10 10.5 9575.00 13222.62 20250 OK! 9119.05 S/HDU9
Longitudinal direction
SW1-1 12 6171.43 0 12000 OK! - Sheathing 10 12 5142.86 S/HDUS
SW1-2 3] 3085.71 0 6000 OK! - Sheathing 11 L] 5657.14 S/HDUS
SW1-3 4 2057.14 0 4000 OK! - Sheathing 12 4 6171.43 S/HDUS
SW1-4 6 3085.71 0 6000 OK! - Sheathing 13 ] 6685.71 S/HDUS
SW1-8 9 1370.00 0 9000 OK! - Sheathing 14 9 2131.11 S/HDUS
SW1-7 16 9345.00 0 16000 OK! - Sheathing 15 16 8760.94 S/HDU9
SW1-8 6.75 5512.12 0 6750 OK! - Sheathing 16 6.75 13065.76 S/HDS8
SW1-9 8 6532.88 0 8000 OK! - Sheathing 17 8 13882.37 S/HDS8




2.5.4.1 ANCHOR BOLT DESIGN

ANCHOR BOLT ANCHORING CALCULATIONS FOR HOLDOWN S/HDU9

11. Results
I i f Tensi s F s 17.8)
Tension Factored Load, M (Ib) Design Strength, @Mn (Ib)  Ratio Status
Steel 10280 20096 0.51 Pass
Concrete breakout 10280 10649 0.97 Pass (Governs)
Adhasive 10280 15580 0.66 Pass
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SET-3G wi 7/8"@ F1554 Gr. 36 with hef = 9.000 inch meets the selected design criteria.



ANCHOR BOLT ANCHORING CALCULATIONS FOR HOLDOWN S/HDS8

11. Results
Interaction of Tensile and Shear Forces (Sec, 17.8)
Tension Factored Load, Muw (Ib) Dasign Strength, aMa (k) Ratio Status
Steel 13885 20096 0,69 Pass
Concrete breakout 13885 19118 0.73 Pass (Governs)
Adhesive 13885 25856 0.54 Pass

SET-3G w/ 7/8"8@ F1554 Gr. 36 with hef = 9.500 inch meets the selected design criteria.
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ANCHOR BOLT ANCHORING CALCULATIONS FOR HOLDOWN S/HDS10

11, Results
Tension Factored Load, Nua (k) Design Stranagth, eM- (Ib)  Ratio Status
Steal 18790 20096 0.94 Pass
Concrete breakout 18790 19118 0.98 Pass (Governis)
Adhesive 18790 25856 0.73 Pass

SET-3G wi 7/8"0 F1554 Gr. 36 with hef = 8,500 inch meets the selected design criteria,

Summary Anchors design result

Model | Max Tension load (Ib.) Anchor

SHDU9 10278.13 7/8-DIA F1554 GR36 WITH SIMPSON HIGH-STRENGTH EPOXY ADHESIVE "SET-3G", MIN 9" EMBEDMENT
S/HDS8 13882.37 7/8-DIA F1554 GR36 WITH SIMPSON HIGH-STRENGTH EPOXY ADHESIVE "SET-3G", MIN 9.5" EMBEDMENT
S/HDS10 18786.26 7/8-DIA F1554 GR36 WITH SIMPSON HIGH-STRENGTH EPOXY ADHESIVE "SET-3G", MIN 9.5" EMBEDMENT
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2.5.5 DIAPHRAGM DESIGN
2.5.5.1 2-ND STORY ROOF DIAPHRAGM DESIGN

Building Dimensions

Building length L= 48,13 ft
Building width B= 24.58 ft
Total wind load (Transverse direction) Qrw = 29.9 kip
Tatal wind load (Longitudinal direction) Quw = 15.85 kip
Seismic diaphragm force S= 2.26 kip

From Table 4.2B SDPW 2021 Nominal Unit Shear Capacities for Wood-Frame Diaphragms
Mominal Shear Strength for Diaphragms Sheathed - Structural | - 19/32" THK

Wi = 1875 Ib/ft
(LRFD) dw = 0.65
Awailable Strength Vaw= 1218.75

The maximum diaphragm wind shear in the roof diaphragm is:
Transverse direction

Vi=Ormw /2B = 608.14 |b/ft
Longitudinal direction
Vi=Quw f2L= 164.68 |b/ft

Shear capacity for wind loading;
Vaw [ max(Vy Vi) £1

max(Vt; VL) = 608.14 |b/ft
Vaw = 1218.75 Ib/ft
Vaw [ max (Vi VL) = 0.50 PASS!

The maximum diaphragm seismic shear in the roof diaphragm is:
Transverse direction

5t=5/2B= 45.97 |b/ft
Longitudinal direction
SL=S5/2L= 23.48 Ib/ft

Shear capacity for seismic loading;
Waw [ maxiSt; 51) < 1

max(5t; 51 = 45,97 |b/ft
Vaw = 1218.75 Ib/ft
Vaw [ max(5t; 51) = 0.04 PASS!
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2.5.5.2 1-ST STORY ROOF DIAPHRAGM DESIGN
Building Dimensions

Building length L= 435 ft
Building width = 34.7 ft
Total wind load (Transverse direction) Qrmw = 30.43 kip
Total wind load {Longitudinal direction} Ciw = 24.09 kip
Seismic diaphragm force 5= 2.26 kip

From Table 4.2B SDPW 2021 Mominal Unit Shear Capacities for Wood-Frame Diaphragms
Mominal Shear Strength for Diaphragms Sheathed - Structural | - 15/32" THK

Wrw = 1875 ||.'.|,l'[ﬂ'
(LRFD) ¢ = 0.65
Available Strength Vaw= 1218.75

The maximum diaphragm wind shear in the roof diaphragm is:
Transverse direction

Vi=CQmw /2B = 438.47 Ib/ft
Longitudinal direction
Vi=Quw /2L = 276.90 |b/ft

Shear capacity for wind loading;
Vaw / max(Vy Vi) =1

max(Vy VL) = 438.47 Ib/ft
Vaw = 1218.75 Ib/ft
Vaw / max (Ve Vi) = 0.36 PASS!

The maximum diaphragm seismic shear in the roof diaphragm is:
Transverse direction

St=5/2B= 32.56 |b/ft
Longitudinal direction
S.=5/2L= 25.98 |b/ft

Shear capacity for seismic loading;
Vaw [ max(5; S) =1

max(5t; 5L) = 32.56 |bfft
Vaw = 1218.75 Ib/ft
Vaw [ max(Sy; S1) = 0.03 PASS!
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2.5.5.3 FLOOR DIAPHRAGM DESIGN
Building Dimensions

Building length L= 48.13 ft
Building width = 24.58 ft
Total wind load (Transverse direction) Qrw = 39.8 kip
Total wind load (Longitudinal direction) QOlw = 18.7 kip
Seismic diaphragm force = 2.26 kip

Diaphragms Sheathed - Magnesium Oxide Board - 3/4" THEK
Shear Strength: Mot less than 391 psi when tested in accordance with ASTM E 455

Nominal Shear Strength for Diaphragms Vi = 2458 |b/ft
(LRFD) ¢w = 0.67
Available Strength Vaw = 1646.9 |b/ft

The maximum diaphragm wind shear in the floor diaphragm is:
Transverse direction

Vi=Qrw / 2B = 809.49 Ib/ft
Longitudinal direction
Vi=Quw /2L = 194.29 |b/ft

Shear capacity for wind loading;
Vaw [ max(Vy Vi =1

max(Vi; VL) = 809.49 |b/ft
Waw = 1646.86 |b/ft
Vaw /[ max (Vi VL) = 0.49 PASS!

The maximum diaphragm seismic shear in the floor diaphragm is:
Transverse direction

5t=5/2B= 45.97 Ib/ft
Longitudinal direction
St=5§/2L= 23.48 Ib/ft

Shear capacity for seismic loading;
Vaw / max(st S) <1

max(5t; 51) = 45.97 |b/ft
Vaw = 1646.86 Ib/ft
Vaw / max(St; 51) = 0.03 PASS!
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2.6 CONNECTION DESIGN
2.6.1 X-BRACING CONNECTION DESIGN

Maximum tensile force in brace Br3 - 13223 |b,

For connecting x-brace strap to wall framing use X Metal Screw. maximum shear capacity for #10 screw &
54 mil steel - 810 Ibs.

Minimum number of screws 13223 / 810 = 16.32 pcs. = 18 pcs one side.
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2.6.2 WIDE FLANGE W10X30 BEAM TO HSS 5X5X3/8 COLUMN CONNECTION DESIGN
Project data

Project name Purgavie

Project number 23-128

Author Dz

Description WIZ2X96 + WI0X30 + HES5X5X3/8

Date 04.01.2024

Design code AISC 380-18

Material

Steeal A36, AS00, Gr. B, shaped, ADS2
Design

Mamea CON1

Description

Analysis Stress, strain/ simplified loading
Design code AISC - LRFD 2016

Beams and columns

B — Direction v -Pitch o -Rotation Offsetex Offsetey Offsetez

Mame Cross-section [] ] [ fin] [in] fin] Forces in
M2 1 - HSS(Imp)5X5X3/8 0.0 a0.0 0.0 -10.000 0.000 0.000 Mode
M3 3 - W({Imp)10X30 90.0 0.0 0.0 -6.000 0.000 17.122  MNode
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Cross-sections
Name
1 - HSS(Imp)5X5X3/8
3 - W(lmp)10X30

Load effects (equilibrium not required)

N
Mamea Member [kip]

LE1 M3 0.500

LE2 M3 -1.400
Summary

Name

Analysis 100.0%

Plates 0.0 = 5.0%

Welds B0.5 = 100%

Buckling Mot calculated

GMMA, Calculated
Plates

Name Material fy
[ksi]

M2 ABDD, Gr. B, shaped 45.0

M3-bil 1 AQGZ 50.0

M3-tfl 1 AQDZ 50.0

M3-w 1 AQG2 50.0
Design data

Material

AS00, Gr. B, shaped
AQ9Z
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Vy
[kip]
0.150
0100
Value
Thickness
[in]
8
112
112
516
fv
[k=i]

Material
AS00, Gr. B, shaped
AQ92

Vz
[kip]
-5.000
-1.900

Max
[l ft]

0.00
0.00

OK
OK
OK

OEq
[ksi]

0.5
254

4.1
320

Loads

LE1
LE1
LE1
LE1

46.0
a0.0

Epi
[%]

0.0
0.0
0.0
0.0

My
[lbf fi]

1438

0.00
.20

Check status

OCEy

[ksi]
0.0
0.0
0.0
0.0

Elim

[%]

Mz
[Ibf.ft)

162.00
0.20

Check status

OK
OK
OK
OK

5.0
5.0



Symbol explanation

Epy Plastic strain

JCEg Contact stress

Ogq Eq. stress

fy Yield strength

Eirn Limit of plastic strain
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Weld sections

Th L L
Item Edge Xu (in] fin] fin]
M3-bfl 1 M2 E70xx 414 438 17.762
Symbol explanation
Th Throat thickness of weld
Ls Leg size of weld
L Length of weld
L Length of weld crilical element
Fn Farce in weld critical element
R Weld resistance AISC 360-16 J2.4
Ut Utilization
Detailed result for M3-bfl 1 / M2
Weld resistance check (AISC 360-16: J2-4)
dRy, =@ - Foy - Awe = 4588 kip = F, = 3695 kip

Where:

Fopo = B24ksi - nominal stress of weld material:

o Foo =06 Fpxx (14 0.5-sin"%d) , where:

I." Loads
[in]
0,391 LE1

Fa
[kip]
3.695

R,
[kip]

4.588

Ut

Status
[%]
B0.5 OK

o Fryy = T70.0ksi— electrode classification number, i.e. minimum specified tensile stirenath
e f# = 79.2° — angle of loading measured from the weld longitudinal axis

A, = 0098 inE - effective area of weld criical element

=075 - resistance factor for welded connections



2.6.3 HSS12X8X5/8 BEAM TO HSS5X5X3/8 COLUMN CONNECTION DESIGN
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Cross-sections

Mame Material
1 - HE5{Imp)axX5x3/8 AS00, Gr. B, shaped
5 - HSS(Imp)12X8X5/8 ASOD, Gr. B, shaped

Load effects (equilibrium not required)

N Vy Vz Mx My Mz
Lo L Ikip] [kip] [kip] [Ibf t] [Ibf ] [Ibt i)
LE1 M3 20,800 1,150 -13.200 0.00 23860,00 651,00
5 -7.900 -16.780 9,800 0.00 -3440.00 -1527.00
Check
Summary
Name Value Check status

Analysis 100.0% oK

Plates 3.4 < 5.0% OK

Welds 98.0 < 100% ]

Buckling Mot calculated

GMMA Calculated
Plates

. f Thickness Ogg £p OCEy
¥
Name Material [ksi] fin] Loads [ksi] (%] (ksi] Check status

2 AS00, Gr. B, shaped 46.0 38 LE1 4.5 0.3 0.0 OK

M3 AS00, Gr. B, shaped 46.0 58 LE1 42 .4 34 0.0 OK

5] AS00, Gr. B, shaped 46.0 38 LE1 340 0.0 0.0 OK

SP1 A6 36.0 34  LE1 333 31 3.0 OK
Design data

f, Ep
q ¥ lim
Material [ksi] (%]
AS00, Gr. B, shaped 46.0 5.0
A36 36.0 5.0
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Symbaol explanation

P
TCE4

TEd

fy

Elim

242

Plastic strain
Contact stress

Eq. stress

Yield strength

Limit of plastic strain
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Weld sections

ltern Edge Xu E.r:] ['I‘:] [ih] ['i':] Loads
SP1 M2w2  E90xx - : 3.950 -
SP1 M2wd  E90xx - : 3.950 _T-
M3w1  SP1 EQOxx 414  43)8 4940 0381 LEA
M3w1  SP1 EQOxx  41/4  43)8 4974 0383 LEA
SP1 M2w3  E90kx - : 3.950 -
SP1 M2-w1  E90kx - : 3.950 _T-
M3w1  SP1 E90xx - : 5.000 -
M3w3  Mdwd  EOxx - : 3.950 _T-
M3w1 M3 EQOxx 414  43)8 4974 0383 LEA
MIw3 M4 E9Oxx  41/4  43)8 3940 0788 LEA
M3w3 M4 EQOxx  41/4  43)8 3940 0788 LEA
M3w3 M4 E9Oxx  41/4  43)8 3940 0788 LEA

Symbol explanation

Th Throat thickness of weld

L Leq size of weld

L Length of weld

L- Length of weld critical element

Fr Force in weld critical elemeant

R, Weld resistance AISC 360-16 J2.4
Ut Utilization

Detailed result for M3-w 1/ SP1
Weld resistance check (AISC 360-16: J2-4)

iy, = ¢ Fow - Aye = 6080 kip =2 F,= 5950 kip
Where:

Fupw = 7.8 ksl — nominal stress of weld material:

o Fop =0.6-Fgyxy - (14 0.5 sin"%d) , where:

n
[kip]

4.911
5.959

5.650
9.607
8.805
6.359

R,
[kip]

6.080
6.080

5954
12.654
11.741
12.502

Ut
(%]

80.8
98.0

94.9
759
758
509

e Fpyy = 90.0 ksi — electrode classification number, I.e. minimum specified tensile strength
e = 76.5° — angle of loading measured from the weld longitudinal axis

Awe =0101in? - effective area of weld critical element

$ =075 —resistance factor for welded connections

Status

OK
OK
Ok
OK
OK
OK
OK
OK
Ok
OK
OK
OK



2.6.4 HSS5X5X3/8 BEAM TO HSS5X5X3/8 COLUMN CONNECTION DESIGN

245

Project data

Project name
Project number
Author
Description
Date

Design code

Material
Steel

Design

Name
Description
Analysis
Design code

Beams and columns

Purgavia

23126

DZ
HS55X5X3/8+HS55X5X3/8
04.01.2024

AISC 260-16

4500, Gr. B, shaped

CON1

Stress, sirain/ simplified loading
AISC - LRFD 2016

Name CIr s ar o B — Direction vy -Pitch o - Rotation
'] [l |

M1 1 - HES({Imp)5X5x3/8 0.0 0.0 0.0

Mz 1 - HSS(Imp)SX5x3/8 0.0 80.0 0.0

Offset ex
[in]

0.000

0.000

Offset ey Offset ez

fin]
0.000
0.000

[in] Forces in

0.000 Node
0.000 Node
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Cross-sections

Name
1 - HSS(Imp)5X5X3/8

Load effects (equilibrium not required)

Name

LE1 M1
LE2 M1

Check

Summary

Name
Analysis
Plates
Welds
Buckling
GMNA

Plates

f!
[ksi]
M1 46.0
M2 46.0

Name

Design data

Material

ASD0, Gr. B, shaped

Symbaol explanation

R
JCEg

JEqg

fy

£lim

Member

M Wy
[kip] [kip]
0.950 0.000
1.6580 -0.445
Value
100.0%
0.0 < 5.0%
0.6 < 100%
Mot calculated
Caloulated
Thickness
fin] Loads
38 LEZ
38 LE2
f:r
[ksi)
Flastic strain

Contact stress
Eq. stress
Yield strenath

Limit of plastic strain

Material
AS00, Gr. B, shaped

Vz Mx
[kip] [k )
-4 360 0.00
G.480 0.00
(8] 4
Ok
Ok
TEqg Ep|
[ksi] [%%]
211 0.0
28.9 0.0
46.0

My Mz
[IbF.ft] [Ibf.ft]
B613.00 -600.00
-9218.00 -500.00
Check status

OCEeqy
[ksi]

00 OK
0.0 OK

Check status

Ejim
[%%]

5.0
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Detailed result for M2-w 3 | M1
Weld resistance check (AISC 360-16: J2-4)

ORy = Frp - Aye = 1152 kip =2 Fo = 09828 kip

Where:
Flow = 63.0ksi —nominal stress of weld material:

o Fopy =06 Fpyyx - (1405 sin'%0)  where:
o Fpyxy = 70.0 ksl — electrode classification number, |2, minimum specified tensile strength
o = 8B.3° - angle of loading measured from the weld longitudinal axis

A = 0024 in2 - effective area of wald critical element

$ =075 — resistance factor for welded conneclions
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3.0 FOUNDATION ANALYSIS

FOUNDATION PLAN
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3.1 FOOTINGS ANALYSIS & DESIGN

EXTERIOR WALL FOOTING ANALYSIS & DESIGN

Footing Exterior Wall Foundation

Description
of Variables:

1r =1 ft of roofl trib
2f = 2 ft af floar trib

3g = 3 Mt of garage trikx

4d = 4 ft of deck trib
Sw = 5 i of wall tribs

Roof
Floor
Garage
Deck
Wall

DL
20
15

43

LL
20
40

psf
psf
psf
psf
psf

Conventional Footing Design Parameters:

Allowable Bearing Pressure

2000 psf

FT TRIB Wl Wi
(ft) {plf) { (pif)
ExWF 200 A00 400
113 f 170 453
0.0 g 0 0
0.0d 0 0
200 w 00 0
TL 1470 853
Wy 2323 plf
Try Footing Width, w = 18 inches
Ohear 1549 psf
Oatow 2000 psf
Quiioed Toear 1,28 Footing OK

-« C

q all




EXTERIOR WALL FOOTING REINFORCEMENT ANALYSIS

252



FOOTING F1 ANALYSIS & DESIGN
FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

Column no.1 details

Length of column I = 6.00in
Width of column lvi = 6.00in
position in x-axis ¥ =36.00in
position in y-axis v = 24.00in
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Foundation loads

Self weight Fout = h * yoonc = 225 psf
Soil weight Fsoi = Mo * yaoi = 180 psf
Column no.1 loads

Dead load inz Frz1 = 2.8 kips

Live roof lnad in z Fuzi = 3.2 kips

Wind load in z Fuer = 0.5 kips

Dead load moment in x Mokt = 2.5 kip_ft

Live load moment in x Mo = 3.1 kip_ft

Wind load moment in x Wi = 18.8 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE 716
1.0D (0.313)

1.0D + 1.0L {0.378)

1.00D + 1.0Lr (0.380)

1.0D + 1.05{0.313)

1.00+1.0R (0.313)

1.00 + 0.75L + 0.75Lr {0.411)

1.0D + 0.75L + 0.758 (0.361)

1.0D + 0.75L + 0.75R {0.361)

1.0D + 0.6W (0.544)

1.0D + 0.75L + 0.75Lr + 0.45W (0.583)
1.0D + 0.75L + 0.755 + 0.45W (0.534)
1.0D + 0.75L + 0.75R + 0.45WW {0.534)

Combination 11 results: 1.0D + 0.75L + 0.75Lr + 0.45W

Forces on foundation
Force in z-axis Fez=y0 " A" (Fosmt + Fscit) + yo * Fozt + 1 * Fuzt + pw ™ Fag = 14.7 kips
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Moments on foundation

Morment in x-axis, about x is 0 Mee =40 * (A (Fawe + Foar) * L/ 2) + 90 * (Foz * xe+Mon) + 90 " (Moa) + 0
(Fues ™ 1) + o ™ (P ™ xothba) = 57.4 kip_ft

Moment in y-acds, about v is 0 May = v0 " (A" (Faut # Faat) " Ly d 2) #90 " (Foet " W) # 90 * (Fres *yi)+ ™
(Fwzi " yi) = 294 Kip_ft

Uplift verification

Vertical force Faz = 14.713 kips

PASS - Foundation is not subject to uplift
Stability against overturning in x direction, moment about x is 0

Owvertuming moment Moo =y ™ (Faer ™ 1) = -0.62 kip_ft

Resisting moment Mro =90 ¥ (A" (Few + Faal) " Le/ 2) # 90 (Foo © #Moa ) + 0 ™ (Moa) +
* (Fuet * 2} +pw * (M) = 58.04 kip_ft

Factor of safety abs{Men / Mora) = 93.470

PASS - Overturning moment safefy factor exceeds the minimum of 1.00
Stability against overturning in x direction, moment about x is L.

Overturning moment MoTa = 1o ™ (Moa) + 0 ™ (M) + yw ™ (Faizn ™ (61 - L)+t ) = 13.91 kip_fit

Resisting moment Mra =-1" (yo " (A" (Fae + Faa) " L/ 2)) + 90 ™ (Foz " (21 - L) + 0 ™ (Fumi
* (x: - L)) = 44.76 kip_ft

Factor of safaety abs(Mra { Moma) = 3.219

PASS - Overturning moment safety factor exceeds the minimum of 1.00
Stability against overturning in y direction, moment about y is 0

Owerturning moment More = yw * (P © yi) = -0.41 kip_ft

Resisting moment Mro =50 " (A7 (Fawm + Fea) * Ly / 2) + 90 ™ (Fom ) + 90 " (Fum ") =
29.84 kip ft

Factor of safety abs(Meyn ! Momw) = T2.077

PASS - Overturning moment safety factor exceeds the minimum of 1.00
Stability against overturning in y direction, moment about yis Ly

Overturning moment Mor =y * (Fuzt ® {yr - Ly)h = 0.41 kip_fi

Resisting moment Meyt = -1 (v0 * (A * (Fowe + Faot) * Ly 2)) + 10 % (Fowr * (y1 - L) # 41 * (Fums
* (y1 - Ly)) = -29.84 kip_ft

Factor of safety abs(Mey | Moma ) = T2.07T

PASS - Overturning moment safety factor exceeds the minimum of 1.00



Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in x-axis e = W / Foz - Le/ 2 =10.835 in
Eccentricity of base reaction in y-axis By =Moy {Fez - Ly /2=101n
Pad base pressures
@1 =Fae*{1-6"ea/ Le- 6" as / Ly) / (La ™ Ly) = 0,059 ksf
Ge=Fe"(1-6"ex/L+6" e/ L)/ (L " Ly) = 0.059 ksf
Ga=Fe " {1+6 " en/L-6" en/ L) M (L " L) = 1.167 ksf
p=Fa*{1+6"ewu/L+6" s /L) (L " L) = 1167 ksf
Minimurm base pressure Genn = MIN(Q1,02,03,0¢) = 0.059 ksf
Maximum base pressure Qrax = M0z e s) = 1.16T ksf
Allowable bearing capacity
Allowable bearing capacity Gatow = Callerw Groaa = 2 KSf
Grmas | Ciow = 0,583
PASS - Allowable bearing capacity exceeds design base pressure
FOOTING DESIGN (ACI318)
In accordance with ACI318-14
Material details
Compressive strength of concrete f= = 3000 psi
Yield strength of reinforcement f, = 60000 psi
Cover to reinforcement Cnom = 3N
Concrete type Mormal weight
Concrete modification factor A=1.00
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1.20 + 1.0L + 1.6R {0.015)

1.2D + 1.6Lr + 0.5W (0.037)

1.2D + 1.65 + 0.5W (0.014)

1.2D + 1.6R + 0.5W (0.014)

1.2D + 1.0L + 0.5Lr + 1.0W (0.011)
1.20 + 1.0L +0.55 + 1.00V (0.007)
1.2D + 1.0L + 0.5R + 1.0W (0.007)
0.90 + 1.0W (0.005)

Combination 11 results: 1.2D + 1.0L + 0.5Lr + 1.0W

Forces on foundation

Ultimate foree in z-axis Fe =10 " A* (Fam+ Feoi) + 70 * Foz # 310 * Fum + yw * Fazr = 16.2 kips
Moments on foundation
Ultimate moment in x-axds, about x is 0 Ml =0 ™ (A" (Fowi + Fasi) " L/ 2 + 0 ™ (Foe ™ xotMoa) + 0" (Mua) + 0 ™
(Fuet "2} + v ™ (Fot * 2040w ) = 734 Kip_ft
Ultimate moment in y-axis, about y is 0 My =70 " (A" (Fawt + Fa) * Ly / 2) + 40 * (Fozr * ya) + " (Fut “y1) + 9w *
(Foo ") = 32.3 kip_ft
Eccentricity of base reaction
Eccentfricity of base reaction in x-axis Bur = M/ Fiz - L f 2 = 18.486 in
Eccentricity of base reaction in y-axis ey =My /Fez-L,/2=0in
Length of bearing in x-axis L = min{ls,3 * (La f 2 - abs{ew))) = 52.543 in
Pad base pressures
gt = O kN/m? = 0 ksf
uz = 0 KN/TE = 0 ksf
Gua=2 "Fu /(37 Ly " (La) 2 - ew)) = 1.846 ksf
Que =2 " Fue /(3% Ly * (Lef 2 - @1a)) = 1.846 ksf
Minimurm ultimate base pressure Qumin = MIN{G,Goz Gua, Que ) = O ksl
Maximum ultimate base pressure Qe = IR Q. Quz, Qus, Qut ) = 1,846 ksf
Shear diagram, x axis (kips)
a — i ,j'
— Il i,_ =
“ET_____F_F o
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Uitimate bending morment Musres = 14,722 kip_ft

Tension reinforcemant provided 7 No.5 bottom bars (6.8 in ofe)
Area of tension reinforcement provided A potproy = 21T I
Minimum area of reinforcement (8.6.1.1) Aamin=10.0018 * L, * h = 1.555 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2) Smax = min(2 * h, 18in) =18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement d =h - Cram - e / 2 = 14.688 in
Depth of compression block 8 = Aaxborpeoy ~ Ty A (085 " T " Ly) = 1.064 in
Meutral axis factor fi1=0.85
Depth to neutral axis c=alf=1251in
Strain in tensile reinforcement (8.3.3.1) g =0.003%d/c-0.003 =0.03221
PASS - Tensile strain exceeds minimum required, 0.004
Mominal moment capacity i = Aesotpree ™ f * (d -2/ 2) = 153.589 kip_ft
Flexural strength reduction factor e = min(max(0.65 + (- 0.002) * (250 / 3), 0.65), 0.2) = 0.900
Design moment capacity il = i * M= 138.23 kip_ft
M s e { il = 0,107

PASS - Design moment capacity exceeds ulfimate moment load

Moment design, x direction, negative moment

Uitimate bending moment My = -6.95 kip_ft

Tension reinforcement provided T No.5 top bars (6.8 in o/c)

Area of tension reinforcement provided Aacioppoy = 24T I0?

Minimum area of reinforcement (8.6.1.1) Aarnr = 0.0018 * Ly * h=1.555in?

PASS - Area of reinforcement provided exceeds minimum



Maximum spacing of reinforcement (8.7.2.2) Smac =min(2 “ h, 181in) =18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing

Depih to tension reinforcement d=h - cram - deiep / 2 = 14.688 in
Depth of compression block a= Astoppeo * iy /(0,85 * . * Ly) = 1,064 in
Meutral axis factor [#1=0.85
Depth lo neutral axis c=a/f1=1.251in
Strain in tensile reinforcement (8.3.3.1) gr=0.003*d/c-0.003 =0.03221
PASS - Tensile strain exceeds minimum reguired, 0.004
Mominal moment capacity M = Pagioppeos " " (d - & f 2) = 153.589 kip_ft
Flexural strength reduction factor i = minmax(0.65 + (z - 0.002) * (2507 3), 0.65), 0.9) = 0.900
Design moment capacity Mo = g * Mn = 138.23 kip_ft

abs(My:mn) | $M, = 0.050
PASS - Design moment capacity exceeds ultimate moment load

Shear diagram, y axis (kips)
23
d_-—f“T'rf " 3]
i i
2z
Moment diagram, y axis (kip_ft)
] i
El l =
T
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Moment design, y direction, positive moment
Ultimate bending moment

Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement (8.6.1.1)

Maximum spacing of reinforcement (8.7.2.2)

M ymae = 1.724 kip_ft
8 Mo.5 bottom bars (9.3 in cfc)
Py ot prov = 2.48in’
Aemn=0.0018" Ly " h=2.333 in*
PASS - Area of reinforcement provided exceeds minimum
Sma = mMiN(2* h, 18in) =181in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing

Depth to tension reinforcement
Depth of compression block
MNeutral axis factor

Depth to neutral axis

Strain in tensile reinforcement (8.3.3.1)

Mominal moment capacity
Flexural strength reduction factor
Design moment capacity

Footing geometry factor (13.3.3.3)
Area of reinf. req. for uniform distribution {CRSI)

One-way shear design, y direction
Liitimate shear force

Depth to reinforcement

Shear strength reduction factor
Mominal shear capacity (Eq. 22.5.5.1)
Design shear capacity

Two-way shear design at column 1
Depth to reinforcement

Shear perimeter length (22.6.4)
Shear perimeter width (22.6.4)

d =h = Crom = vt = o/ 2 = 14,063 in
a = Payrotpro ™ fy /(0857 F " L) = 0.8100n
f1=0.85
c=a/f=0953in
2=0.003"d/c-0003 =0.04125
PASS - Tensile strain exceeds minimum required, 0.004
W = Ay ootpron * fy * (d - &/ 2) = 169.35 kip_it
e = min{max(0.65 + (& - 0.002) * (250 / 3), 0.65), 0.9) = 0.900
M = e " Mo = 152,415 kip_fi
M e £ i = 0,011

PASS - Design moment capacity exceeds ultimate moment load
Bt =L/ Ly =1.500
Aerog = (Muymas /g * f* (d-al2))) " 2 e/ (e + 1) = 0.034 in?
PASS - Reinforcement can be distributed uniformly

uy = 0.651 kips
dy = mindh - Crom - dunat - dyso /| 2.0 - oo - dwree £ 2) = 14.063 in
=075
Van=2"L"0(f: "1 psi) " L™ dv = 110.914 kips
B =dv " Vo = 83.185 kips
Vuy / dWn = 0.008
PASS - Design shear capacity exceeds ultimate shear load

de =14.375in
by = 20.375In
kn = 20.3751n



Shear parimeter (22.6.4) ba=2" (I« + dvz) + 2" (k1 + chz) = 81.500 in

Shear area Ap = loperm * lyperm = 415141 in?

Surcharge loaded area Aoy = Bg =l " by = 379141 in?

Ultimate bearing pressure at center of shear area  Qupaewy = 1.265 ksf

Ultimate shear load Fup =90 " Foot + 00 * Fiest +yw * Fir + 90 * Ap * Fout + 90 * Asr * Facit -
Gy~ Ao = 2,201 kips

Ultimate shear stress from vertical load Wy = MaK(Fup ¢ (be ™ dh2),0 psi) = 1.879 psi

Column geometry factor (Table 22.6.5.2) [ =k la=1.00

Column location factor (22.6.5.3) s =40

Concrete shear strength (22 6.5.2) Vepa = (2 + 4 7[) T LT O{f " 1 psi) = 328,634 psi

Vet = (o ™z / e + 2) " 4 " 00f: ¥ 1 psi) = 495.975 psi
Ve =4 " 3 O * 1 psi) = 219.089 psi
Vip = mil'l{'ml'\',pa,"d'cntn."lrwc]l =219.089 F}Si

Shear strength reduction factor i =0.75
Mominal shear stress capacity {Eg. 22.6.1.2) Wn = Vep = 2719089 psi
Design shear stress capacity (8.5.1.1(d)) i = dn " W = 164317 psi

".I'u'g .|l {I1'u'r| = 0.011
PASS - Design shear stress capacity exceeds ultimate shear stress load

i T ]

|< k} 3 No.5 bottom bars (9.3 in &/c)
] ' 8 Mah lop bars (9.3 in ofe)

T Mo.5 botiom bars (6.8 in c'c)
T No.5 top bars (6.8 In afc)
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FOOTING F2 ANALYSIS & DESIGN
FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

FOOTING ANALYSIS

Length of foundation L.=45f

Width of foundation Ly=3ft

Foundation area A=Llex Ly, =13.51
Depth of foundation h=12in

Degpth of soil over foundation hisa1 = 12 in

Density of concrete yeone = 150.0 Ibyft?

Column no.1 details

Length of column ki = 5.00in
Width of column b1 =5.001n
position in x-axis % = 27.00 in
position in y-axis ¥ =18.00in
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Soil weight Fcit = Niscii * yseit = 120 psf
Column no.1 loads

Dead load in z Foz = 6.0 kips
Live load inz FL1 = 1.2 kips
Live roof load in z Fimi = 2.3 kips
Wind load in 2 Fuz = -1.9 kips
Dead load moment in Mo = 2.4 kip ft
Live load moment in x M = -1.5 kip_ft
Wind load moment in x Wt = 2.4 kip_ft

Footing analysis for seoil and stability

Load combinations per ASCE 7-16
1.0D (0.476)

1.00 + 1.0L {0.444)

1.00 + 1.0Lr (0.561)

1.00 + 1.08 (0.478)

1.0D + 1.0R (0.476)

1.00 + 0.75L + 0.75Lr (0.516)

1.0D + 0.75L + 0.755 (0.452)

1.00 + 0.75L + 0.75R (0.452)

1.00 + 0.68W (0.505)

1.00 + 0.75L + 0.750Lr + 0.45W (0.538)
1.00 + 0.75L + 0.755 + 0.45W (0.474)
1.00 + 0.75L + 0.75R + 0.45W (0.474)
0.60 + 0.6W (0.418)

Combination 3 results: 1.0D + 1.0Lr

Forces on foundation
Force in z-axs Faz =vp * A™ (Fawt * Faat) + 90 " Foet + 1 * Fret = 11.9 kips
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Moments on foundation

Moment in x-axis, about x is 0 Whax =90 * (A" (Faw + Faai) " Lo/ 2) + 0 * (Foet * o+ Mow ) + ™ (Fu * 1) =
29.3 kip_ft

Moment in y-axis, about y is 0 My =0 * (A * (Fsut + Faot) * Ly / 2) + 90 * (Foer * y1) + 1 * (Fim * 1) = 17.9
kip ft

Uplift verification
Vertical force Fa: = 11.945 kips

PASS - Foundation is not subject to upfift
Stability against overturning in x direction, moment about x is L.

Overturning moment Mome = 9o * (Mow) = 2.4 kip_ft
Resisting moment Mra =17 {yo " (A" (Faw + Faa) * L/ 20} + 90 " (Foet ™ (%0 - L)) + e ™ (Fuee
* (%1 - L)) = -26.88 kip_ft
Factor of safety abs{Maa / Mora ) = 11,198
PASS - Overturning moment safety factor exceeds the minimum of 1.00
Bearing resistance
Eccentricity of base reaction
Eccentricity of base reaction in x-axis g = Ma/ Fee - L/ 2=2411 100
Eccentricity of base reaction in y-axis edy =M/ Fiz-Ly/2=0in
Pad base pressures
@ =Faz"(1-6" e/ L-6 " ey /L) (L ™ Ly) = 0.648 ksf
Qe=Fae " (1-6"@a/ Le + 6" Be/ Ly} f (L ™ Ly) = 0.648 ksf
Qa=Fur* (1+6" ea/ La-6" ey Ly} (Le * Ly) = 1.122 ksf
Ga=Fa* (1+6" &n/ L+ 6 en /L) / (L« * Ly) = 1.122 ksf
Minimum base pressure Qerin = MIN{G1,02,03,0¢) = 0.648 ksf
Maximum base pressure Qe = MAX(Q1,G2.02.34) = 1.122 ksf
Allowable bearing capacity
AMlowable bearing capacity Qatow = Clallow_oross = 2 ksf

Qrraxc | Qpalierr = 0.561
PASS - Allowable bearing capacily exceeds design base pressure
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FOOTING DESIGN (ACI318)

In accordance with ACI318-14

Material details

Compressive strength of concrete f'e = 3000 psi
Yield strength of reinforcement fy = 60000 psi
Cover to reinforcement Com=31in
Concrete type Mormal weight
Concrete modification factor L=1.00
Column type Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-16
1.4D (0.103)

1.2D + 1.6L + 0.5Lr (0.125)

1.2D + 1.6L + 0.55 (0.111)

1.2D + 1.6L +0.5R (0.111)

1.20 + 1.0L + 1.6Lr (0.148)

1.2D + 1.0L + 1.85 (0.103)

1.2D + 1.0L + 1.6R (0.103)

1.2D + 1.6Lr + 0.5W (0.181)

1.2D + 1,65 + 0.5W (0.077)

1.2D + 1.6R + 0.5W {0.077)

1.2D + 1.0L + 0.5Lr + 1.0W (0.093)
1.20 + 1,00 + 0.55 + 1.0W (0.079)
1.2D + 1.0L + 0.5R + 1.0W (0.079)
0.9D + 1.0W (0.043)

Combination 8 results: 1.2D + 1.6Lr + 0.5W

Forces on foundation

Ultimate foree in z-axis Fie=90" A" {Feat + Faal) + 70 * Foo + 90 " Fua 9w ™ Faz = 14.3 kips
Moments on foundation
Ultimate moment in x-axis, about x is 0 Mux =90 ™" (A" (Fat + Feoi) " Lo d 2) + 90 ™ (Fowt ™ s+Mos) + e ™ (Fren " x) +

yw (i * 3+ ) = 36.3 kip_ft

Ultimate moment in y-axis, about y is 0 My =0 * (A (Fow + Foat) * Ly 2} + 90 (Foo i) + ™ (P *ya) +w ™
(Fover ™ yi) = 21.5 kip_ft
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Eccentricity of base reaction

Eccentricity of base reaction in x-axis e =My Fiz - L/ 2= 3423 in
Eccentricity of base reaction in y-axis Bw=My/Fz-L,/2=0in
Pad base pressures

Qui =Fue " (1-6" 8w/ L - 6" e/ L)/ (Le * Ly) = 0.657 ksf
Gz =Fus " (1-6" 8 f Lu + 6" ey / L) / (L * Ly) = 0.657 kst
g =Fuz* (1+6° e/ Li-6" eyl L)/ (L * Ly) = 1.463 ksf
qu=Fi* (1+6% eu/L+6* ew/ L)/ (L* Ly)=1.463 ksf

Minirnum ultimate base pressure Quein = MM G, Quz, Qus, GQus) = O0LBST ksf
Maxirmum ultimate: base pressure Qe = MEX( Qw1 Guiz, QsG] = 1.463 ksf
Shear diagram, x axis (Kips)
1.9 36
I 0

Moment design, x direction, positive moment

Ultimate bending moment Mmax = 6.357 Kip_ft

Tension reinforcement provided 3 No.5 bottom bars (14.6 in c/c)
Area of tension reinforcement provided Aot proe = 0.93 i

Minimum area of reinforcement (8.6.1.1) Aomin=0.0018"L,* h=0.778 In?

PASS - Area of reinforcement provided exceeds minimum



Strain in tensile reinforcement (8.3.3.1) 2=0.003"d/ec-0.003 = 0.03345
PASS - Tensile strain exceeds minimum required, 0.004

Mominal moment capacity Me = Bexborproe * Ty * (d - &/ 2) = 38.984 kip _ft
Flexural strength reduction factor ¢ = min(max(0.65 + (& - 0.002) * {250/ 3), 0.65), 0.9) = 0.900
Design moment capacity &bl = g * My = 35.085 kip_ft

Mo / i = 0,184
PASS - Design moment capacity exceeds ultimate moment load

Moment design, vy direction, positive moment

Ultimate bending moment Mhymae = 2761 kip _ft

Tension reinforcement provided 4 Mo.5 bottom bars (15.7 in c/c)
Area of tension reinforcemeant provided ——— 1

Minirnum area of reinforcement (8.6.1.1) Asmin = 00018 * L * h = 1.166 in?

PASS - Area of reinforcement provided exceeds minimum
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Maximum spacing of reinforcement (8.7.2.2)

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 moment capacity
Flexural strength reduction factor
Design moment capacily

Footing geomelry factor (13.3.3.3)
Area of reinf. req. for uniform distribution (CRSI)

One-way shear design, y direction
Ultimate shear force

Depth to reinforcement
Shear strength reduction factor
Mominal shear capacity (Eg. 22.5.5.1)

Design shear capacity

Two-way shear design at column 1

Depth to reinforcement

Shear perimeter length (22.6.4)

Shear perimeter width (22.6.4)

Shear perimeter (22.6.4)

Shear area

Surcharge loaded area

Ultimate bearing pressure at center of shear area
Ultimate shear load

d = h = Craom = bt = By / 2 = 8,062 in
a = Aaynotproy ™ fy (085" e ¥ L) = 0.540in
f1=0.85
c=a/l=0.6360n
e=0.003"d/c-0.003 = 003505
PASS - Tensile strain exceeds minimum required, 0.004

M = Aspbatprne * fy ™ (d - a/ 2) = 48,313 kip_ft
i = min{mao(0.65 + (g: - 0.002) * (250 / 3), 0.65), 0.9) = 0.900
MG = dr * My = 43.481 kip_ft
Moy e | il = 0,064

PASS - Design moment capacity exceeds ultimate moment load
fr=L¢/ Ly = 1.500
Asreq = (Muyma /(" fy " (d =@/ 2))) * 27 fied (e + 1) = 0.094 in®

PASS - Reinforcement can be distributed uniformly

Viy = 2.052 kips
Gy = MIN(A - Gror - dyat | 2,1 - Croen - dysop | 2) = 8.688 in
= 0.75
Ven=2"L"0(f"1psi)" L« * dv =51.39 kips
Vo = * Vo = 38.543 kips
Wiy /W = 0,053
PASS - Design shear capacity exceeds ultimate shear load

diz =8.375in

bm =13.3751in

by =13.37510n

bo =27 (le +chz) + 27 (I + diz) = 53.500 in

By = liperin ¥ lypern = 178.891 in?

B = o - bt ¥ 1y = 153.891 in®

Qupavg = 1.060 ksf

Fip =90 " Foet # 4 " Fret +yw ™ Ptz + 90 " B * Fe *+ 0 ™ Bar ™ Fasil -
Qv Ay = 8.991 kips
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Liltimate shear stress from vertical load
Colurmn geometry factor (Table 22.6.5.2)
Column location factor (22.6.5.3)
Concrete shear strength (22.6.5.2)

Shear strength reduction factor
Morminal shear stress capacity (Eq. 22.6.1.2)
Design shear stress capacity (8.5.1.1(d))

Vg = mMaFup ! (be ™ diz), 0 psi) = 20,067 psi

B =l /o =1.00
fl3=4u

Ve = (2 +4/PB) VAT Of: T 1 psi) = 328.624 psi
Veph = (s "z [ Do+ 2) " " Off ™ 1 psi) = 452.511 psi

Vepe =478 "0 " 1 psi) = 219.089 psi
Wep = H'in['hftpa,qu_ﬁ.\l'q.-:} =219.089 PEI

v =0.75

Vi = Vep = 219,089 psi
v = v * v = 164.317 psi

"u"l.g.l'ld.“i’n =0.122

PASS - Design shear stress capacity exceeds ultimate shear stress load

|
I

f——d Mo.5 bottom bars (15.7 in c'c)
4 No.5 top bars (15.7 in o)

3 Mo.5 bottorn bars {14.6 in oic)

3 Nes top bars (146 In clg)



FOOTING F3 ANALYSIS & DESIGN
FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

Column no.1 details

Length of colurmn I = 5.000n
Width of column Iyt = 5,00 in
position in x-axis ¥ =27.00in
position in y-apas yi = 48.00in
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Soil properties
Gross allowable bearing pressure
Density of soil
Angle of intemal friction
Design base friction angle
Coefficient of base friction
Self weight
Sail weight
Column no.1 loads
Dead load inz
Live load in z
Live roof load in 2
Wind load in z
Dead load moment in ¥
Live load moment iny
Wind load moment in y

Footing analysis for soil and stability

Load combinations per ASCE 7-16
1.00 (0.344)

1.00 + 1.0L (0.357)

1.00 + 1.0Lr (0.355)

1.00 + 1.05 (0.344)

1.00 + 1.0R (0.344)

1.0D + 0.75L + 0.75Lr (0.362)

1.0D + 0.75L + 0.755 (0.354)

1.00 + 0.75L + 0.75R (0.354)

1.00 + 0.68W (0.492)

1.00+0.75L + 0.750r + 0.45W (0.473)
1.0D + 0.75L + D.755 + 0.45W (0.465)
1.0D+0.75L + 0.75R + 0.45W (0.465)

Combination 9 results: 1.0D + 0.6W

Forces on foundation
Farce in z-axis

Moments on foundation
Mament in x-axis, aboul xis 0

Qatlow o= = 2 ksf

yeoi = 120.0 Ib/ft?

¢o = 30.0 deg

s = 30.0 deg

tan{&a::) = 0.577

Fout = h * Yo = 225 psf

Fasil = Pt * ecit = 180 psf

Foer = 9.9 kips
Fre1 = 0.8 kips
Firz1 = 0.8 kips
Fuz1 =-7.9 kips
Moyt = 0.4 kip_ft
My =-0.2 kip_Tt
M =-34.2 kip_ft

Fiz =0 " A" (Faat + Feal) + 0 * Fozr + 9w * Pz = 19.7 kips

M =90 * (A" (Faut + Feci) * L f 2) + 40 * (Foer * x1) + pw * (Foi * %) = 44,4

kip_ft



Moment in y-axis, about v is 0 May =90 ™ (A (Faut + Fea) * Ly / 2) + 40 ¥ (Fow * yiro) # pw " (P ©
yi+\y1) = 58.0 kip_ft
Uplift verification
Vertical force Fiaz =19.74 kips
PASS - Foundation is not subject to uplift

Stability against overtuming in x direction, moment about x is 0

COnerturning moment Mama = yw * (Fart © %) = <10.66 kip_ft
Resisting moment Mear =10 " (A" (Fam + Foat) " L/ 2) + 40 " (Foe ™ 1) = 55.08 kip ft
Factor of safety abs{Mra / Momao) = 5.165

PASS - Overturning moment safety factor exceeds the minimum of 1.00
Stability against overturning in x direction, moment about x is Ly

Cnverturning moment Mora =yw * (Fue * (0 - L)) = 10,66 kip |t

Resisting moment Wi =17 (o * (A" (Faut + Ft) " L/ 2)) + 90 " (Fom * (%1 - L)) = -55.08
kip_ft

Factor of safety abs(Ma / Mona ) = 5.165

PASS - Overturning moment safety factor exceeds the minimum of 1.00
Stability against overturning in y direction, moment about yis 0

Owerturning moment Mot =10 * (Moyt) + oy * (Fozt * w1+ ) = -39.88 kip_ft
Resisling moment Meo =0 " (A" (Fam + Fooa) " Ly / 2) # 90" (Fom * ya) = 97.92 kip_ft
Factor of safety abs(Meyo { Momo) = 2.455

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against overtuming in y direction, moment about yis Ly

Owverturning moment Mo = ™ (Fozs © {y1 - L)) = 18.96 kip_fit
Resisting moment M =-1 % (o * (A ° (Fawt + Faot) * L/ 2)) + 90" (Foer ™ (1 - LdHMoa) + 9w ©
{Muiyi) = -118.84 kip _ft
Factor of safety abs(Mry / Moty ) = 6.268
PASS - Overturning moment safety factor exceeds the minimum of 1.00
Bearing resistance
Eccentricity of base reaction
Eccentricity of base reaction in x-axis B = Mae / Fae - La/ 2=01in
Eccenfricity of base reaction in y-axis By = My ! Fee - Ly /2= 12717 In

Pad base pressures
1 =Faz" (16" @/ Le=6" g/ Ly)/ (Ls * Ly) = 0.984 ksf
Ge=Fa"(1-6"es/L+6" an/Ly)/ (L " L) =0.112 ksf
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G = Fae " {1+6 " 2u/ Lu- 6" €0/ L) /(L ™ Ly) = 0.984 ksf
E=Fe " (1+6" es/L+6 " as /L) /L " Ly) = 0.112 ksf
Minimum base pressure G = MIN(GH,02,05,G4) = 0,112 ksf
Maximurm base pressure O = M1, 02,0, G ) = 0.984 ksf

Allowable bearing capacity
Allowable bearing capacity Qallow = Calon_Gross = 2 ksl
O Ir1:|alw. =0.492
PASS - Allowable bearing capacity exceeds design base pressure

FOOTING DESIGN (ACI318)

In accordance with ACI318-14

Material details

Compressive strength of concrete f- = 3000 psi
Yield strength of reinforcement fy, = 60000 psi
Cover to reinforcement Coom = 30N
Concrete type Normal weight
Concrete modification factor »=1.00
Colurmn type Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-16
1.40 {0.106)

1.2D + 1.6L + 0.5Lr (0.105)

1.20+ 1.6L + 0.55 (0.102)

1.20+ 1.6L +0.5R (0.102)

1.20+ 1.00L + 1.6Lr (0.108)

1.20+ 1.0L + 1.65 (0.098)

1.2D+ 1.0L + 1.6R (0.098)

1.20 + 1.6Lr + 0.5W (0.137)

1.20 + 1.65 + 0.5W (D.127)

1.20+ 1.6R + 0.5W (0.127)

1.20+ 1.0L + 0.50r + 1.0W (0.011)
1.2D+1.0L +0.55 + 1.0W (0.172)
1.20+1.0L + 0.5R + 1.,0W (0.172)
0.90 + 1.0W (0.167)

Combination 11 results: 1.2D + 1.0L + 0.5Lr + 1.0W



Moments on foundation
Litimate mament in x-axis, about x is 0

Uitimate moment in y-axis, about yis 0

Eccentricity of base reaction
Eccentricity of base reaction in x-axs
Eccentricity of base reaction in y-axis
Length of bearing in y-axis

Mue =10 " (A" (Fast + Feci) " L/ 2) +y0 ™ (Foet ™ xa) + o0 ™ (Fuzt " %)+ ™
(Fret * 21} + v ™ (Faen ¥ 30) = 51.0 kip_ft

My =70 (A" (Famt + Foca) “ Ly / 2) + v " (Foet * vyt +90* (Fia ™
Y+ )+ T (Fue ™ ye) +oowe © (Faa © yr ) = 558 kip Tt

eus = M/ Fie - L/ 2=01in
Buy = |"|||‘.|:|r.||l Fuzr - Ly / 2=-18.458in
L'y = min(Ly.3 * (L, / 2 - abs{ew))) = 88.625 in

Shear diagram, x axis (kips)

28

i
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MNominal moment capacity
Flexural strength reduction factor
Design moment capacity

Fooling geometry factor {13.3.3.3)
Area of reinf. req. for uniform distribution (CRSI)

One-way shear design, x direction
Ultimate shear force

Depth to reinforcement

Shear strength reduction factor
Mominal shear capacity (Eq. 22.5.5.1)
Design shear capacity

My = Aacberpre ™ fy " (d -2 1 2) = 232,641 kip_ft
i = min{max(0.65 + (- 0.002) * (2501 3), 0.65), 0.9) = 0.900
v = ¢ * My = 209,377 Kip_ft
M [ il = 0,011

PASS - Design moment capacity exceeds ultimate moment load
=L/ L=1778
Aoreg = (Musmes g § " (d=a/ 2))) " 27 B/ (Br+ 1) = 0,050 in?

PASS - Reinforcement can be distributed uniformly

Wux = 1.001 kips
e = min(h = Coam = ot = o £ 2.0 = Coom = iep { 2) = 14,063 in
=075
Wn=2"%"0ffc"1psi)* Ly * dv=147.885 kips
W = dv " Vo = 110,914 kips
Vs [ e = 0.009
PASS - Design shear capacity exceeds ulfimate shear load
Shear diagram, y axis (kips)




Moment diagram, y axis (kip_ft)
AR

224
20
Moment design, y direction, positive moment
Ultimate bending momsant Mhsyres = 20,867 kip ft
Tension reinforcemeant provided & Mo.5 bottom bars (9.4 in c/c)
Area of tension reinforcement provided Ay et e = 1.86 i
Minimum area of reinforcement (8.6.1.1) Aermin=00018" L. * h=1.75in?
PASS - Area of reinforcement provided exceeds minimum
Mominal moment capacity Wh = By boeres " 7 (d -2 1 2) = 132,825 kip_ft
Flexural strength reduction factor & = min{max(0.65 + (& - 0.002) * (250 / 3), 0.65), 0.9) = 0.900
Design moment capacity il = * ML= 119.543 kip_fit

My e /gl = 0175
PASS - Design moment capacity exceeds ultimate moment load
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Degpth to tension reinforcement

Depth of compression block

Meutral axis factor

Depth to neutral axis

Sirain in tensile reinforcement (8.3.3.1)

Mominal moment capacity
Flexural strength reduction factor

Design moment capacity

One-way shear design, y direction
Uitimate shear force

Depth to reinforcement

Shear strength reduction factor
Mominal shear capacity (BEq. 22.5.5.1)
Design shear capacity

Two-way shear design at column 1
Depth to reinforcement

Shear perimeter length (22.6.4)
Shear perimeter width (22.6.4)
Shear perimeter (22.6.4)

Shear area

Surcharge loaded area

Litimate bearing pressure at center of shear area

Lltimate shear load

Ultimate shear stress from vertical load

Column geometry factor (Table 22.6.5.2)

Column location factor (22.6.5.3)
Concrete shear strength (22.6.5.2)

d =h = Gaeen = hyion | 2 = 14.688 in
a = Aspropooe * fy J(0.857 fo* L) = 0.810 in
fe=0.85
c=alf=0953in
ee=0.003"d/¢-0.003 =0.04321
PASS - Tensile strain exceeds minimum reguired, 0.004

My = Agyioproe * Ty * (d - &/ 2) = 132.825 kip_ft
dr = min{max(0.65 + (& - 0.002) * (250 / 3), 0.65), 0.9) = 0.900
il = i * Mo = 119,543 kip_ft
abs(Muy ) [ il = 0.094

PASS - Design moment capacity exceeds ultimate moment load

Vuy = 7.505 kips
v = Mi{h - Grom - dybat { 2,0 - Gram - dyiep [ 2) = 14,688 in
i =0.75
Va=2"0 0" 1 psi) " L« ™ o = 86.882 kips
Ve = d * W = 65,162 kips
Vuy ! dVa = 0115
PASS - Design shear capacity exceeds ultimate shear load

e =14.3750n

v = 36688 in

o = 57.688 In

Do = leperin + by peirs = 94,375 in

Ag = lepeim * bypeim = 2116.410 in®

Aar = Ap -l * I = 2091.410 in?

Qupavg = -0.558 ksf

Fup =70 " Fozt +90 " Flot + v " Fuer +pw " Pzt #90 Ao ™ Fant # 10 " Aewr ™
Faal = Qupenn * Ao = 20,482 kips

Vig = max(Fup / (b * dvz),0 psi) = 15,097 psi

B =l /e = 1.00

otz =20

Vesa = (244 [B) 2.7 OIf: * 1 psi) = 328.634 psi

Vet = (s * dhz / b + 2) "2 * O(f * 1 psi) = 276.400 psi
Vepe =4 % 0 Y 0 * 1 psi) = 219.089 psi



Vep = MM Vepa, Vepb, Vope) = 219,089 psi

Shear strength reduction factor i = 0.75

Mominal shear stress capacity (Eq. 22.6.1.2) Vi = Vep = 219,089 psi

Design shear stress capacity (8.5.1.1(d)) fvn = dy * v = 164.317 psi
Vg [ grvn = 0.092

PASS - Design shear sfress capacity exceeds ultimate shear stress load

La &l & [y
[ » £ Min S bomom bears (8.4 i cic)

B Mo bop bars (8.4 noic)

11 M5 bothom bars (8.9 in o)

11 N5 bop bars (8.8 in oic)
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FOOTING F4 ANALYSIS & DESIGN
FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

Column no.1 details

Length of column lxi = 5.00 in
Width of column lyr = 5.00 in
position in x-axis %1 =33.00in
position in y-axis y1=161.00 in
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Column no.2 details

Length of column

Width of column

position in x-axis

pasilion in y-axis

Soil properties

Gross allowable bearing pressure
Density of soil

Angle of internal friction
Design base friction angle
Coefficient of base friction
Self weight

Soil weight

Column no.1 loads
Dead loadin z

Live load in z

Live roof load in z
Wind load in z

Wind load moment in x
Wind load mament in y

Column no.2 loads
Dead load in z

Live load in z

Live roof load in z
Wind load in z

Wind load moment in x
Wind load moment in y

Footing analysis for soil and stability
Load combinations per ASCE 7-16

1.0D (0.332)
1.0D + 1.0L {0.368)

1.0D + 1.0Lr (0.364)

1.0D + 1.0 (0.332)

1.0D + 1.0R (0.332)

1.0D + 0.75L + 0.75Lr (0.384)
1.0D + 0.75L + 0.755 (0.359)
1.0D + 0.75L + 0.75R (0.359)
1.0D + 0.6W (0.331)

lx2 = 5.00 in
lyz = 5.00 in
xz=33.000n
yz = 36.00 in

Qattow_Grss = 2 ks
vaoi = 1200 Iyt

fe = 30,0 deg

des = 30.0 deg

tanife) = 0.577

Femt = h #* peone = 225 psi
Faail = Fisai # yacit = 180 p

Frz1 = 1.1 kips
FLe1 = 0.2 Kips
Fuezt = 0.2 kips
Fuizi = =1.1 kips
M1 = 8.0 kip_ft
My = 8.2 Kip_fit

Frzz = 8.4 kips
Frez = 2.4 kips
Flre = 2.1 kips
Fuizz = =2.6 kips
Munz = 3.7 kip_ft
Mz = 8.8 kip_ft



1.00+ 0.75L + 0.75Lr + 0.45W (0.383)
1.0D + 0.75L + 0.755 + 0.45W (0.359)
1.00 + 0.75L + O.75R + 0.45W (0.359)
0.60 + 0.6W (0.199)

Combination 6 results: 1.0D + 0.75L + 0.75Lr

Forces on foundation

Force in z-axis

Moments on foundation
Mament in x-axis, about x is 0

Moment in y-axis, about vy is 0

Uplift verification
Vertical force

Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in x-axis
Eccentricity of base reaction in y-axis

Pad base pressures

Minimum base pressure
Maximum base pressure

Allowable bearing capacity
Allowable bearing capacity
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Fdz=]rr:l-ﬁ*{Fw*‘F:ml}*‘}'DtFDﬂ*‘TL- FL:1+TLr‘F Frezt v+ FDzz+'|-'L*

Fiza + yir % Fie2 = 49.9 kips

M = yo* (A * (Fowa+ Fam) # L f 21 + yo * (Fom = x0) + po# (Foer # x) + oy
{Fumt * %1) + yo# (Foez * w2} + % (Frez # x2) + yur® (Fres = x2) = 1373 kip_fl
May = yo# [A* (Fear + Fat) # Ly / 2) 4+ yo# (Fozi = y1) + po s (Fuer s ya) + oy =
{Fumt # y1) + yo# (Foez * yw2) + o # (Fuez # yo) + vir # (Fuez * y2) = 357.6 kip_ft

Fa: = 49.921 kips
PASS - Foundation is not subject to uplift

en = Ma/Fae-L/2=0in
edy = May / Faz - Ly / 2 = 13037 in

g1 =Faz+ (1-6+% @/ La-6= o0/ Ly} (L= Ly) = 0.767 ksf

Qe=Foz# (1-6% @0/ La+ 6= eoy/ Lyl (Les Ly)= 0333 ksf
qr=Faz+ (1+6=e0/Li-6= e /L) (L= Ly)= 0767 ksf
Ga=Foz# (1+6= e/ Ls+6# e/ L)l (L Ly)=0.333 ksf
Qrin = MIN(Q1,.02,03,04) = 0.333 ksf

Qrax = Max(gi,ge,q3,q4) = 0.767 ksf

Gallrw = Qalow_Gross = 2 ksf
Qmax i Qalow = 0.384
PASS - Allowable bearing capacity exceeds design base pressure



FOOTING DESIGN (ACI318)

In accordance with ACI318-14

Material details

Compressive strength of concrete Tz =3000 psi
Yield strength of reinforcement fy = 60000 psi
Cover to reinforcement Cnem = 3 0N
Concrete type Marmal weight
Concrete meodification factor i =1.00
Column type Concrete

Analysis and design of concrete footing

Lead combinations per ASCE 7-16
1.4D (0.061)

1.2D + 1.6L + 0.5Lr (0.077)

1.2D + 1.6L + 0.55 (0.071)

1.2D + 1.6L + 0.5R (0.071)

12D + 1.0L + 1.8Lr (0.081)

1.2D + 1.0L + 1.65 {0.064)

1.2D + 1.0L + 1.6R {0.064)

1.20 + 1.6Lr + 0.5W (0.078)

1.2D + 1,68 + 0.5W (0.064)

1.2D + 1.6R + 0.5W (0.064)

1.2D + 1.0L + 0.50Lr + 1.0W (0.099)
1.2D + 1.0L + 0.55 + 1.0W (0.095)
1.20 + 1.0L + 0.5R + 1.0W (0.095)

0.90 + 1.0W {0.074)

Combination 11 results: 1.2D + 1.0L + 0.5Lr + 1.0W

Forces on foundation

Utimate force in Z-axis Fuz =yo=* A+ (Fest + Fail) + o * Fozt + pL* Fuzt + i Fuzt + yw* Fozr + oo+
Fozz + yL* Frzz + yir # Fuez + yw # Faez = 55.5 Kips

Moments on foundation

Ultimate moment in x-axis, about x is 0 Muz = vo # (A # (Fow + Feoi) # L/ 2) + yo # (Foer # x0) + v * (Fres # ®1) + yu 4
(FLezt = %1) + yw * (Fwzr # x9#Mwict ) + 90 # (Foez # x2) + v * (Free+ x2) + yu*
(Fraz  ®z) + yw = [Pz + xe+Masz) = 164.4 kip_ft

Ultimate moment in y-axis, about v is 0 Moy = yo = (A # {Fom + Foan) # Ly / 2) + yo = (Foz = y1) + ® (Fuo = i) + s
(Fias # y1) + ywv = (Fazt # bbby ) + g0 # (Foez ¢ ) + g0 e (Fee + y2) + e
(Fuez # yz) + v = {Fwzz + ya+hwe) = 4209 kip_ft
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Eccentricity of base reaction
Eccentricity of base reaction in x-axis
Eccentricity of base reaction in y-axis

Pad base pressures

Minimum ultimate base pressure
Maximum ulimate base pressure

Bue = M/ Fuz = Le / 2 = 2,547 in
Buy = Muy / Fuz - Ly /2 = -T.OTE in

OQui =Fe# (1=6% &us { La=6# gup { Ly)/ (Lew Ly) = 0.618 ksf

Quz = Fuz® (1 -6+ gu / La + 6 » guy / Ly) / {Ls » Ly} = 0.322 ksf
gui = Fuz# (146 % 8uf Le = G # 8uy / Ly} J {Le # Ly) = 0.901 ksf
Qus = Fuz# (1 + 6 # Bux / Le + 6 % guy / Ly) / {Le » Ly) = 0.605 ksf
Qumin = MiN{gQu1,quz, Qua,Qus) = 0.322 ksf

Qumae = MAX[Qu,Quz,Quz,Qua) = 0,907 ksf

Shear diagram, x axis (Kips)

25

A9

Moment diagram, x axis (kip_ft)

Moment design, x direction, positive moment
Ultimate hending moment

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement (8.6.1.1)

Maximum spacing of reinforcement (8.7.2.2)

e

Mo emax = 11,909 kip_fi
21 No.5 bottom bars (2.5 in o/c)
Ay oot prew = 6.51 in?
Asmin=0.0018 » Ly+ h = 6.415 in?
PASS - Area of reinforcement provided exceeds minimum
Smax = MiN(Z * 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)

d = h = Cram = dybot = dpeber { 2 = 14.063 in
a = Ascoatpeoe # Ty /(085 » o Ly) = 0.774 in
[1=0.85
c=a/lf=0.910 in
g=0.003+d/c-0003=0.04335
PASS - Tensile strain exceeds minimum required, 0.004



Maominal moment capacity
Flexural strength reduction factor
Design moment capacity

Moment design, x direction, negative momant
Ultimate bending moment

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement (8.6.1.1)

Maximum spacing of reinforcement (8.7.2.2)

Mr = Ascbenproy # fe# {(d - a/ 2) = 445144 kip_fit
ir = min(max({0.65 + {z - 0,002) = {250/ 3), 0.65), 0.9) = 0.900
W = dr= Mo = 400,629 kip_ft
Muxmax { dhds = 0.030
PASS - Dasign moment capacity exceeds ultimate moment load

Muxmin = 20,017 kip_ft
21 Mo.5 top bars (9.5 in cfc)
Asxicp.prav = B.51 inZ
Asmn = 00018+ Ly » h = 6.415 in?
PASS - Area of reinforcement provided exceeds minimum
Smax = Min(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 moment 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 (Eq. 22.5.5.1)
Design shear capacity
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d = h - Cram - dyiop - dxiee [ 2 = 14063 in
a= Asooppov* fy (DB + e Ly)=0.774 in
[f1=0.85
c=alp=0810in
e1=0.003+d/c-0003=0,04335
PASS - Tensile strain exceeds minimum required, 0.004

Me = Ascicpprev® T (d-a/ 2) = 445.144 kip_ft
tr = min{max(0.65 + {z: - 0.002) + (2507 3), 0.65), 0.9) = 0.900
thn = dr = Ma = 400,629 kip_ft
abs(Mucmin) / $Ms = 0.000

PASS - Design mament capacity exceeds ultimate moement load

Viux = 5.239 kips
dv = minh - Caom - dybot - dabar ! 2,0 - Cooe - dores [ 2) = 14.063 in
e =0.75
Ve=2s %0+ 1 psi)* Ly+ dv = 305.013 kips
o = o= W= 228.76 kips
Vs /W = 0,023
PASS - Design shear capacity exceeds ultimate shear load
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41

Shear diagram, y axis (kips)

0.4 a1

Moment design, y direction, positive moment

Uitimate bending mament
Tension reinforcement provided
Area of tension reinforcement providad

X _

£8
Moment diagram, y axis (kip_ft)
8.8
-8.3
-0.10
0

B3
152

Minimum area of reinforcement (8.6.1.1)

Maximum spacing of reinforcement (8.7.2.2)

Depth 1o tension reinforcement

Depth of compression block

Meutral axis factor

Depth to neutral axis

Strain in tensile reinforcement (8.3.3.1)

Mominal moment capacity
Flexural strength reduction factor

Design moment capacity

Muymae = 13,837 kip_ft
7 Mo.5 bottom bars (9.8 in cfc)
Busyneeprow = 2.17 in?
Bsmin=00018 = Le+ h =2.138 in?
PASS - Area of reinforcement provided exceeds minimum

Seax = mMin(2 + h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing

d =h - Crom - dyba | 2 = 14,688 in
8= Asyborproy * fy /{085 Foe L) = 0.774 In
[+ =0.85
c=a/pi=0910In
e =0.003+d/c-0.003=0.04541
PASS - Tensile strain exceeds minimum required, 0.004

Mn = Asybatpeon * fy o (d -2/ 2) = 155.162 kip_ft
¢f = min{max(0.65 + (g - 0.002) + (250 / 3), 0.65), 0.9) = 0.900
i = & # Mo = 139.646 kip_ft
Mu.ymax | §Mn = 0.099

PASS - Design moment capacify exceeds ultimate moment load



Moment design, y direction, negative moment
Lltimate bending moment

Tension reinforcement provided

Area of tension reinforcement provided

Muymin = -B.753 kip_ft

7 No.5 fop bars (9.8 in c/c)

Py iopora = 2,17 in?

Asmin = 00018+ Ly= h=2.138 in?

PASS - Area of reinforcement provided exceeds minimum

Minimum area of reinforcement (8.6.1.1)

Maximum spacing of reinforcement (B.7.2.2) Srax =MIN(Z2+ h, 18in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
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Depth to tension reinforcement

Depth of compression block

Meutral axis factor

Depth to neutral axis

Strain in tensile reinforcement (8.3.3.1)

MNominal moment capacity
Flexural strength reduction factor

Design moment capacity

One-way shear design, y direction
Ultimate shear force

Depth to reinforcemeant

Shear strength reduction factor
Mominal shear capacity (Eq. 22.5.5.1)
Design shear capacity

Two-way shear design at column 1
Depth to reinforcement

Shear perimeter length {22.6.4)
Shear perimeter width (22.6.4)
Shear perimeter {22.6.4)

Shear area

Surcharge loaded area

Ultimate bearing pressure at center of shear area

Lltimate shear load

d=h - Cnom - dryen { 2 = 14.688 in

8= Aepppro ® fy (085 Fow L) = 0.774 in
[i+ = 0.85
c=alp=09310in
gr= 0003+ d/c-0.003 = 0.04541
PASS - Tensile strain exceeds minimum required, 0.004
Mn = Aspiapprowe = fy = (d - &/ 2) = 155,162 kip_fi
b = min{max(0.65 + (& - 0.002) « (250 / 3), 0.65), 0.9) = 0.900
M = i = Mn = 139.646 kip_ft
abs(Muymin) / $hs = 0.063

PASS - Design moment capacity exceeds ultimate moment load

Vuy = 5.192 kips
dv = minih - Goom = dyses £ 2,0 = Cram = dysop £ 2) = 14.688 in
b =0.75
Vo=2# 3+ Offc+ 1 psi)* Le+ dv = 106.19 kips
oWn = g = Wo = 79.642 kips
Vuy ! Vo = 0.065
PASS - Design shear capacity exceeds ultimate shear load

dvz = 14.375 in
|s-:p =19.375 in
ha = 46.688 in

B = lagorim + 2 # lypedm = 112,750 in

Ap = L penim * lyperim = 904,570 in®

Bsur = Ag - |a1 * |1 = BTA.5T0 in?

Qupavg = 0.429 ksf

Fup = yo* Foet + 0 # Fret + i * Fret + pw * Fuvet + 0 % Ap * Fawt + 40 * Beur *
Feai - Cup.avy * Ap =0.878 kips
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Ultimate shear stress from vertical load
Column geometry factor (Table 22.6.5.2)
Column location factor (22.6.5.3)
Concrete shear strength (22.6.5.2)

Shear strength reduction factor
Mominal shear stress capacity (Eqg. 22.6.1.2)
Design shear stress capacity (8.5.1.1(d))

Two-way shear design at column 2
Depth to reinforcement

Shear perimeter length (22.6.4)
Shear parimeter width (22.6.4)
Shear perimeter (22.6.4)

Shear area

Surcharge lpaded area

Uitimate bearing pressure at center of shear area

Ultimate shear load

Ultimate shear stress from vertical load
Column geometry factor (Table 22.6.5.2)
Column location factor (22.6.5.3)
Concrete shear strength (22.6.5.2)

Vg = max(Fue / (bo+ duz),0 psi} = 0.542 psi
B=killa=1.00
its =30
Vepa = (24 4 (i) = L » Qffc» 1 psi) = 328.634 psi
Vepn = (s ® dha / b + 2) # o+ O(fc » 1 psi) = 319.039 psi
Vepe =4 = 3w Offc » 1 psi) = 219.089 psi
Vep = MIN{Vepa, Veph, Wepe) = 219,089 psi
f =0.75
Wn = Vep = 219,089 psi
dvn = g * v = 164,317 psi
wug /v = 0,003
PASS - Design shear stress capacily exceeds ultimate shear stress load

dvz=14.375in

lsp = 19.375 In

I = 19.375 in

bo=2 % (ke + dw) # 2 = (I + dvz) = 77.500 in

Ap = liperim # lygenm = 375.391 in?

Bsve = Bp - b Iz = 350.391 in?

Qupavy = 0LGTT ksf

Fup =yo* Forz + 1% Fuez + yir® Fuez + pw ® Fuez + 0% Ap * Faw + yo % Aeur +
Faai - Qupava * Ap = 10.296 kips

Vg = mMax{Fup ! (De * duz),0 psi) = 9,242 psi
[i=le!lz=1.00

o =40

Vepa = {2+ 4 )+ b * O(fc+ 1 psi) = 328,634 psi

Vept = (s * dvz / b # 2) % L = O+ 1 psi) = 515.919 psi
Vepe = 4 # 1+ O{f'- + 1 psi) = 219,089 psi

Wep = MiN(Vepa, Vepb, Vepe) = 219.089 psi



Shear strength reduction factor de=0.75
Mominal shear stress capacity (Eq. 22.6.1.2) Wn = Voo = 219,089 psi
Design shear stress capacity (8.5.1.1(d)) divn = 0w % Wn = 164,317 psi

vug [ divn = 0,056
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FOOTING F5 ANALYSIS & DESIGN
FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14
FOOTING ANALYSIS
Length of foundation L. =T7ft
Width of foundation Ly=THt
Foundation area A=l Ly =49 ft2
Depth of foundation h=12in
Depth of soil over foundation hsat =12 in
Density of concrete Yeere = 150,0 Ib/fE
0,466 kst 0.55 ksf

K
0,186 ksf | I I 027 kst

Column no.1 details

Length of column lx1 = 5.00 in
Width of column Iyt = 5.00 in
position in x-axis 1= 42,00 in
position in y-axis ¥ = 20.00 in
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Column no.2 details
Length of column
Width of column
position in x-axis
position in y-axis

Soil properties

Gross allowable bearing pressure

Density of soil

Angle of internal friction
Design base friction angle
Coefficient of base friction
Self weight

Soil weight

Column no.1 loads
Dead load inz

Live loadin z

Live roof load in 2

Wind lcad inz

Wind load moment in x
Wind lcad moment iny

Column no.2 loads
Dead load inz

Live load in z

Wind load inz

Wind load moment in x
Wind load moment iny

Footing analysis for soil and stability
Load combinations per ASCE T-16

1.0D (0.194)

1.0D + 1.0L (0.200)

1.0D + 1.0Lr (0.202)

1.0D + 1.0 (0.194)

1.0D + 1.0R (0.194)

1.0D + 0.75L + 0.75Lr (0.205)
1.0D + 0.75L + 0.75S (0.199)
1.0D + 0.75L + 0.75R (0.199)
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iz = 500 in
lyz = 5.00 in
¥ =42.00in
y2=64.00 in

Qalow, Gross = 2 ksf

yeoi = 120.0 Ib/ft?

i = 30.0 deg

s = 30.0 deg
tan(des) = 0.577

Famt = h * Yoo = 150 psf
Faot = hison * yam = 120 psf

Foe1 = 26 kips

Fiz1 = 0.6 kips
Frez1 = 0.3 kips
Fuizi = -12.0 kips
Mua = 1.5 kip_ft
M = =14.7 kip_ft

Frez = 1.6 kips
FLz=1.5kips
Fuz = 13.0 kips
Whinz = 2.5 kip_ft
Mz = -14.8 kip_ft



1.0D + 0.6W (0.411)

1.00 +0.75L + 0.750Lr + 0.45W (0.316)
1.0D + 0.750 + 0.755 + 0.45W (0.320)
1.00 + 0.75L + 0.75R + 0.45W (0.320)
Combination 9 results: 1.0D + 0.6W

Forces on foundation

Force in z-axis Fie=70" A" (Fsut + Fasil) + 1o * Foet + yw * Fot + y0 " Foez + pw ™ Pz =
18.0 kips

Moments on foundation

Moment in x-axis, about xis 0 M=o " (A" (Fam + Fani) * La/ 2) + 0 * (Foer * x0) +yw * (Feet ™ xathh)
+ o " (Fomz ™ %) + e * (Pwz ™ xethiez) = 65.5 Kip_ft

Moment in y-axis, about y is 0 Mey =107 (A" (Fast + Faci) " Ly / 2) # 0" (Fom " wi) + yw ™ (Feizs ™yt

+9n " (Foez ™ ya) + v " (Fuozz * yetbhonz) = 711 kip_fi

Uplift verification
ertical force Fe=18.03 kips
PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is 0

Overturning moment Moran = yw * (Fwver ™ x1) = -25.2 kip_ft

Resisting moment Mo =vyo " (A" (Fae+ Faa) "L/ 2) + 90" {Fox " 31} # v * (Mese ) + 90
(Fiozz * x2) + o ™ (Fivzz * et ) = 90.7 kip_t

Factor of safety abs{Mra [ Moma) = 3.599

PASS - Overturning moment safety factor exceeds the minimum of 1.00
Stability against overturning in x direction, moment about x is L

Owerturning moment Momd =y (Pt ™ (301 - LWt )+ * (M) = 27.6 Kip_ft

Resisting moment Mr=-1" (70" (A" (Fast + Fear) " Le F 2)) + 90 ™ (Fom ™ (%1 - L)) + 4o ™ (Foz
" (xz - La)) +pwe T (Fevez ™ (32 - L)) = -88.3 kip_ft

Factor of safety abs(Mes / Mora ) = 3.199

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against overturning in y direction, moment about v is 0

Crverfurning moment Moo =y ™ (P ® yir M) + pn * (Monz) = -29.68 kip ft

Resisting moment Meyo =y * (A* (Fout + Fat) * Ly / 2) +y0* (Foz * yi) + 90 * (Foz * y2) +pw
(Fuizz * yz) = 100.77 kip_ft

Factor of safety abs{Mryo / Moro) = 3.395

PASS - Overturning moment safety factor exceeds the minimum of 1.00
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Stability against overturning in y direction, moment about yis Ly

Overtuming moment
Resisting rmoment

Factor of safety

Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaclion in x-axis
Eccentricity of base reaction in y-axis

Pad base pressures

Minimum base pressure
Maximurn base pressure

Allowable bearing capacity
Allowable bearing capacity

FOOTING DESIGN [AC1318)
In accordance with ACI318-14

Material details

Compressive strength of concrete
Yield strength of reinforcement
Cover to reinforcement

Concrete type

Concrete modification factor
Column type

Analysis and design of concrete footing
Load combinations per ASCE 7-16

1.4D (0.050)
1.2D + 1.6L + 0.5Lr {0.059)
1.2D + 1.6L + 0.58 (0.059)

Mey =-1" (70 " (A" (Fom + Fao) " Ly F2)) # 90 " (Foe " (1 - L))+ ™
(Mhowr) + 90 * (Foz * (y2 - L))+ * (Fwaz * (2 - Ly)*Mhaye) = 93.52 kip_ft
abs{Mey | Mom) = 2.435

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Momt = v ™ (Fwz * (y1 - Ly)) = 38.4 kip_ft

ex = Max | Fz - L/ 2= 1.597 in
Gy = My | Fae - Ly / 2 = 5,314 n

= Fae ™ (1-6"ea/ La= 6" &/ L)/ (La ™ Ly) = 0.186 ksf
Ge=Fez"(1-6"ew/L+ 6" an/Ly)/(L" Ly) = 0.466 ksf
G5 =Far* (1+6* 8/ Le- 6" 2oy / L)/ (s * Ly) = 0.27 ksf
u=Fa* (1+6* @/ Le +6* €/ L)/ (Ls * Ly) = 0.55 ksf
G = MIN(CA, G2, 0,04 ) = 0.186 ksf
G = M1, 02, Q) = 0.55 ksf

Qailow = Calionzeoss = 2 ksf
Qe | Qe = 0L2TS
PASS - Allowable bearing capacity exceeds design base pressure

f=. = 3000 psi
fy = 60000 psi
Creen = 300
Mormal weight
L=1.00
Concrete



1.2D + 1.6L + 0.5R (0.059)
1.20 +1.0L + 1.6Lr (0.057)

1.2D + 1.0L + 1.65 (0.051)

1.2D +1.0L + 1.6R {0.051)

1.2D + 1.6Lr + 0.5W (0.111)
1.2D + 1.65 + 0.5W (0.111)
1.2D + 1.6R + 0.5W (0.111)

1.2D + 1.0L + 0.5Lr + 1.0W (0.216)
1.20 +1.0L + 0.55 + 1.0W (0.2186)
1.2D + 1.0L + 0.5R + 1.0W (0.216)
0.9 + 1.0W (0.191)

(0.9-0.2 * See)D + 1.0E (0.025)

Combination 11 results: 1.2D + 1.0L + 0.5Lr + 1.0W

Forces on foundation
Lltimate force in z-axis

Moments on foundation
Llitimate moment in x-axis, about xis 0

Ultimate moment in y-axis, about y is 0

Eccentricity of base reaction
Eccentricity of base reaction in x-axis
Eccentricily of base reaction in y-axis

Pad base pressures

Minimum ultimate base pressure
Maxirmum ultimate base pressure
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Fe=ywm" A" (Fau+ Fea) " Foa+ 0w * Fua + 0 " Fret #yw * P + 0 ™
Frez + 9" Fiz 4 yw * Foez = 24.1 kips

Mo =y0 * (A" (Faw + Foot) " La / 2) + 90 " (Foxt " x1) + 0" (Pt * xa) + 00
(Fuet ™ 1) +yw ™ (Fwet ™ xo+Whosa) + 90 * (Foez ™ ) + 07 (Fuz ™ xe) + oy ”
(Fuzz ™ xztMoz) = 88.5 kip_ft

My =10" (A" (Fau + Faa) "Ly / 2) + 0 ™ (Fozt " yi) + 90 " (Fu "y} + e *
(Fumt * ya) + ™ (Pt * yrbMisin) + 90 ° (Foaz * ye) + o™ (Fuaz * yz) +yw”
(Fovzz ™ ya#hoz) = 100.1 kip_ft

Bux = Mo/ Fue - L/ 2=1.988 in
=T My.lrFur'L'gf2=?.T4iﬁ

Qui = Fue " (1-6" €/ La - 6" ey / Ly} (Le ™ Ly) = 0.15 ksf
Quz=Fuz " {1-6" 8w/ L+ 8" ew/ L)}/ (L™ Ly) = 0.695 ksf
Qur = Fie “{1+6" e/ L- 6" eu/ Ly} (L Ly) = 0.29 ksf
Qu=Fe"(1+67au/L:+6 ey /Ly /(L " Ly) = 0.835 ksf
Cumin = MN{Cu1,Cuz, Qus, Gus ) = 0.15 ksf

Qumae = M| Gu1,Quz,Qua.Gua) = 0,835 ksf



Depth to tension reinforcement

Depth of compression block

Meutral axis factor

Depth to neutral axis

Strain in tensile reinforcement (8.3.3.1)

Mominal morment capacity

Flexural strength reduction factor
Design moment capacity
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d = h - Goom - thybot - s { 2 = B.062 in
8 = Accratgro " fy /(0857 f2 " Ly) = 0.608 in
[1=10.85
c=alf=0715in
e=0,003 " d/c-0.003 = 0.03082
PASS - Tensile strain exceeds minimum required, 0.004

Wh = Asxbaipeoy * Ty = (d - &/ 2) = B4.181 kip_ft
r = min{max(0.65 + (e - 0.002) " (250 / 3), 0.65), 0.9) = 0.900
¢ =0 " My = 75,763 kip_fi
M / bl = 10,109

PASS - Design moment capacity exceeds ultimate moment load
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Shear strength reduction factor e = 0.75
MNominal shear capacity (Eq. 22.5.5.1) Va=2% L O™ 1 psi) " Ly " dv = T4.189 kips
Design shear capacity W = “ W = 55.642 kips
Vs iV = 0,070
PASS - Dasign shear capacity exceads ultimate shear load

Shear diagram, y axis (kips)
[ ] _12
0 0 5’” —‘ !
05 |_ _____Jl.-’_+—"
44

163
06 - 0
o T e
o L
184
16.2
Moment design, y direction, positive moment
Ultimate bending moment Myre = 16.18 kip_ft
Tension reinforcemeant provided T MNo.5 battomn bars (12.8 in clc)
Area of lension reinforcement provided Paybotpoy = 217 In?
Minimum area of reinforcement (8.6.1.1) Pepin=0.0018* Le* h=1.814 in?
PASS - Area of reinforcement provided exceeds minimum

Maximum spacing of reinforcement (8.7.2.2) Srax = MIN(2 * h, 18 in) =18in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing



Minimum area of reinforcement (8.6.1.1) Aemin=0.0018* L " h=1.814 in*
PASS - Area of reinforcement provided exceeds minimum

Maximum spacing of reinforcement (8.7.2.2) Smax = MiN(2 * h, 18in)=18in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement d=h = Goam = dyaep [ 2 = B.688 in
Depth of compression block 8= Aeysopproy " £/ (0.85 " fc " L) = 0.608 in
Meutral axis factor 1 =0.85
Depth to neutral axis c=alf=0.715in
Strain in tensile reinforcement (8.3.3.1) £ =0.003 " d/c-0.003 = 0.03345

PASS - Tensile strain exceeds minimum required, 0.004

Mominal moment capacity Mn = Aeyioppre " (d - a [ 2) = 90.962 kip_ft
Flexural strength reduction factor e = min{max(0.65 + (= - 0.002) * (250 3), 0.65), 0.9) = 0.900
Design moment capacity il = e ™ Ma = 81.866 kip_ft

abs(Muymn) ik = 0,167
PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, y direction

Ultimate shear force Wiy = 10.321 kips

Depth to reinforcement dhy = min{h - Coam = et [ 2,00 - Coem - e/ 2) = B.6B8 In
Shear strength reduction factor =075

Mominal shear capacity (Eq. 22.5.5.1) Va=2"4 " Off:* 1psi)* L * dy = 79.94 kips

Design shear capacity iV = dw 7 Wn = 59,955 kips

Wy / Vo =0.172
PASS - Design shear capacily exceeds ullimate shear load
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Two-way shear design at column 1
Depth to reinforcement

Shear perimeter length (22.6.4)
Shear perimater width (22.6.4)
Shear perimeler (22.6.4)

Shear area

Surcharge loaded area

Ultimate bearing pressure at center of shear area

Lltimate shear load

Ultimate shear stress from vertical load
Calumn geometry factor (Table 22.6.5.2)
Colurmn location factor (22.6.5.3)
Concrete shear strength (22.6.5.2)

Shear strength reduction factor
Nominal shear stress capacity (Eg. 22.6.1.2)

Design shear stress capacity (8.5.1.1(d))

Two-way shear design at column 2
Depth to reinforcement

Shear perimeter length (22.6.4)
Shear perimeter width (22.6.4)

Shear perimeter (22.6.4)
Shear area
Surcharge loaded area

Liitimate bearing pressure at center of shear area

Utimate shear load

Ultimate shear stress from vertical load
Column geometry factor (Table 22.6.5.2)
Column location factor (22.6.5.3)

dv: =8.3751in

Iy = 48.688 in

|z = 26.687 in

bs = i pesim + by pesin = TH.375 in

B = e prin ™ lyperion = 1299,348 in?

Bur = Pg - et * b1 = 1274.348 in®

Qupag = 0.509 ksf

Fup=v0" Foet # " Frz1 + 0 * Fuzt + vw " P + 90 " Bp ™ Faw + 70 ° b *
Feil - Qupawn * Ap = -9.848 kips

Vg = max(Fup / (B * chz).0 psi) = 0.000 psi

f=lyl k=100

s =20

Vepa = (244 /1) * 2. * O(f * 1 psi) = 328.634 psi

Ve = (os * Ghe [ bo + 2) * 0 OfFc * 1 psi) = 231.261 psi
Vepe =4 7 1 T Off: " 1 psi) = 219.089 psi

Vep = IMIN{Wepa, Veps, Vi) = 219,089 psi

b =075
Vi = Vi = 219,089 psi

v =y v = 164.317 psl
Vg { dvn = 0.000
PASS - Design shear stress capacity exceeds ultimate shear stress load

the =8.3750n

lip =13.375 in

Iy =13.375in

bo=2" (ke + duz) + 27 {lyz + chz) = 53.500 in
By = leperim * by peirs = 178,891 in?

Ao = Ao - b * a2 = 153,891 in?
Qupavg = 0.722 ksf

Fup =70 " Poe 40" FLez + yw * Poz #40 * B ™ Fow + 90 ™ Baur ™ Fosi - Qupang
* Ap = 15.900 kips

Vg = me(Fup / (Bo * chz),0 psi) = 35.487 pei
[ =he!ke=1.00

os =40
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Concrete shear strength (22.6.5.2)

Shear strength reduction factor
Mominal shear stress capacity (Eq. 22.6.1.2)
Design shear stress capacity (8.5.1.1(d))

Vepa = {2+ 4[4} " &7 O0f: * 1 psi) = 328.634 psi

Vigb = (o= * vz f Bo + 2) * i " O(fc * 1 psi) = 452,511 psi
Ve =4 73 " O[f: ™ 1 psi) = 219.089 psi

Ve = MM Vg, Viopb, Vepe) = 219,089 psi

i = 0.75

Vi = Vep = 219,089 psi

ivin = i * vn = 164.317 psi

Wug [ divn = 0.216

1 I

151

1 » 7 % bottom hars (12 B in o)

—

JE—
7 M5 dop bars {128 in i)
-

i o

la

il

T N5 bottom bars (128 ncke)

7 M08 top bars {128 in i)



FOOTING F6 ANALYSIS & DESIGN
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FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

Column no.1 details

Length of column ki = 5.00 in
Width of column Iy =5.000in
position in x-axis *x=33.00In
position in y-axis ¥1=33.00 in



Soil weight Fil = Pt * et = 120 psf

Column no.1 leads

Dead load in z Foer = 27 .4 kips
Live load in z Fr1 =11.5kips
Live roof load in z Fiz1 =12.2 Kips
Wind load inz Fuz =-15.1 kips
Wind load moment in x My = 4.7 kip_ft
Wind load moment iny M = 1.5 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE T-16
1.00 (0.625)

1.00 + 1.0L (0.815)

1.00 + 1.0Lr (0.826)

1.0D + 1.05 (0.625)

1.00 + 1.0R (0.625)

1.00 + 0.75L + 0.75Lr (0.918)

1.00 + 0.75L + 0.755 (0.767)

1.00 + 0.75L + 0.75R (0.767)

1.0D + 0.75L + 0.75Lr + 0.45WW (0.856)
1.00 + 0.75L + 0.755 + 0.45W (0.705)
1.00 + 0.75L + 0.75R + 0.45W (0.705)

Combination 6 results: 1.0D + 0.75L + 0.75Lr

Forces on foundation

Force in z-axs Fa: =90 " A" (Fou + Fea) # 9o ¥ Foer + 90" Frer + 0 ™ Fua = 55.5 kips
Moments on foundation

Morment in x-axis, about x is 0 Whic =40 * (A" (Faw # Faai) * Le/ 2) # w0 " (Foo ") +00 " (Fua * 200) + 0™

(Fut * %) = 152.7 kip_ft
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Moment in y-axis, about y is 0

Uplift verification
Vertical force

Bearing resistance

Eccentricity of base reaction
Eccenfricity of base reaction in x-axis
Eccentricity of base reaction in y-axis

Pad base pressures

Minimum base pressure

Maximum base pressure

Allowable bearing capacity
Allowable bearing capacity

FOOTING DESIGN {ACI318)

In accordance with ACI318-14
Material details

Compressive strength of concrete
Yield strength of reinforcement
Cover to reinforcement

Concrete type

Concrete modification factor
Column type

Analysis and design of concrete footing

My = y0 * (A (Fant + Faat) “ Ly / 2) + 0 * (Fom *ya) + 0 (Fue “ya) + 0 ”
{Fuet ™ yi) = 152.7 kip_ft

Fa- = 55.536 kips
PASS - Foundation is not subject fo uplift

ey = M/ Fez - L/ 2=01in
edy = My / Fee - Ly / 2=010

Q1=Fa* (1-6" es/Li-6"es /L) (L« L) = 1.836 ksf
Qe =Far* (1-67 e/ Le # 6% 0o/ Ly) /(L * Ly) = 1.836 ksf
Qo= Fur* (146" @/ Le- 6" &,/ L)/ (L * Ly) = 1.836 ksf
Ga=Faz " (1 +6" @/ L + 6" €0y / L) F (Le * Ly) = 1.836 ksf
Qrin = MiN{qe,Ge,ge. ) = 1,836 ksf

Qe = MEX(1,02,93,94) = 1.836 ksf

Qalow = Jalkow_ Gross = 2 ksf
Qe | Gaow = 0.918
PASS - Allowable bearing capacity exceeds design base pressure

f'e = 3000 psi
f, = 60000 psi
Croen = 30N
MNormal weight
4. =1.00
Concrete



Load combinations per ASCE 7-16
14D (0.191)

1.20 + 1.6L + 0.5Lr (0.286)

1.2D + 1.6L + 0.55 (0.255)

1.2D + 1.6L + 0.5R (0.255)

1.20 +1.0L + 1.6Lr (0.318)

1.2D+ 1.0L + 1.65 (0.221)

120+ 1.0L + 1.6R (0.221)

1.20 + 1.6Lr + 0.5W {0.223)

1.20 + 1.6R + 0.5W (0.131)

1.20 + 1.0L + 0.5Lr + 1.0W (0.176)
1.20 + 1.0L + 0,55 + 1.0W (0.151)
1.20 + 1.0L + 0.5R + 1.0W (0.151)

Combination 5 results: 1.20 + 1.0L + 1.6Lr

Forces on foundation

Ultimate force in z-axis Fuz =90 * A~ (Fau + Fsal) + 40 " Foer + 00" Flon +900 " Fue = 76.3 kips

Moments on foundation

Ultimate moment in x-axis, about xis 0 Mec=v0" (A" (Fase + Fou) " Lu [ 2) # y0 " (Foz " %1) + 90" (P " o) + e ™
{Fures ® i) = 209.8 kip_ft

Ultimate moment in y-axis, about y is 0 M =0 * (A" (Faw + Faat) "Ly d 2) + 0 " (Foo “yi) 90" (Fen “ 1)+
(Fuzt * y1) = 209.8 kip_ft

Eccentricity of base reaction

Eccenfricity of base reaction in x-axis & =Mu/Fe-L/2=0in

Eccenfricity of base reaction in y-axis ey =Myl Fe-Ly/2=0in

Pad base pressures

Qu =Fur " {1-6"euw/Le- 6" e/ Ly} (Lo * Ly) = 2522 ksf
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Moment design, x direction, positive moment

Ultimate bending moment Msmee = 37.451 kip_ft
Tension reinforcement provided 8 Mo.5 bottom bars (8.4 in c/c)
Area of tension reinforcement provided Aux ot proy = 2,48 i
Mirimurm area of reinforcement (8.6.1.1) Aemin=0.0018"L,* h=2.138in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2) Smax = Min(2 * h, 18 in) =18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing

Mominal moment capacity M = Pexbooroe * " (d -a 1 2) = 176.643 kip_ft
Flexural strength reduction factor & = min(max(0.65 + (g - 0.002) * (250 / 3), 0.65), 0.9) = 0.900
Design moment capacity &l = d * M. = 158.979 kip ft

Mo e / GV = 0.236

PASS - Design moment capacity exceeds ultimate moment load
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Mominal shear capacity (Eg. 22.5.5.1) Ve=2" L Ofz"1psi) " L * dv = 106.19 kips
Design shear capacity e = T Ve = 79,642 kips
Vi Ve = 0,199
PASS - Design shear capacity exceeds ultimate shear load

Shear diagram, y axis (Kips)
38

43.8

Moment design, y direction, positive moment

Ultimate bending moment My max = 37.451 kip_fit
Tension reinforcement provided £ Mo.5 bottom bars (8.4 in c/c)
Area of tension reinforcement provided [ —— 1
Minimum area of reinforcement (8.6.1.1) Bomin=0.0018" Ly * h = 2138 in?
PASS - Area of reinforcement provided exceeds minimum

Maxirmum spacing of reinforcement (8.7.2.2) Smee = N2 * h, 18 i) =18 in

PASS - Maximum permissible reinforcerment spacing exceeds actual spacing
Depth to tension reinforcement d =1 = Gom = et = drat £ 2 = 14.063 in
Depth of compression block a = Aayparpoy * fy S (0857 fo ¥ L) = 0.884 in
Meutral axis factor f1=10.85
Depth to neutral axis c=alfi=1.040in
Strain in tensile reinforcerment (8.3.3.1) g =0.003*d/c-0.003 = 0.03756

PASS - Tensile strain exceeds minimum required, 0.004
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Mominal moment capacity
Flexural strength reduction factor
Design moment capacity

One-way shear design, y direction
Ultimate shear force

Depth to reinforcement

Shear strength reduction factor
MNominal shear capacity (Eq. 22.5.5.1)

Design shear capacity

Two-way shear design at column 1
Depth to reinforcement

Shear perimeter length (22.6.4)
Shear perimeter width (22.6.4)
Shear perimeter (22.6.4)

Shear ares

Surcharge loaded area

Utimate bearing pressure at center of shear area

Uiitimate shear load

Ultimate shear stress from verical load

Column geomelry factor (Table 22.6.5.2)

Column location factor (22.6.5.3)
Concrete shear strength (22.6.5.2)

Wh = Peysoepe * Ty * (d- &/ 2) = 168.893 kip_ft
¢ = min{rmax(0.65 + (& - 0.002) * (250 / 3), 0.658), 0.9) = 0.900
ol = g * Mo = 152,004 kip_ft
Moosyres /vl = 0.246
PASS - Design moment capacity exceeds ulftimate moment load

Wiy = 15.882 kips

dhe = min{h - Gnom - Gebat = dysat [ 2,1 = Coam = dyicp [ 2) = 14,063 in
v =0.75

Vn=2"7 " Offe* 1psi)* L« * dv = 101.671 kips

@ =i " Vo = T76.253 kips
Wiy Ve = 0.208
PASS - Design shear capacity exceeds ultimate shear load

dz =14.375in

lLp =19.375 in

le=19.3751in

ba=2" (la +duz) + 27 {ly1 + dhz) = 77.500 in

Ag = legerm * lypenm = 375,391 in?

Par = Ag - I * | = 350,391 in?

Ty = 2.522 ksf

Fup=v0" Fom + 9" Fizt # 0 * Pl 70 * Ap * Faw 90 * Asur * Fsal - Qupavg
" Ao = 58.249 kips

vig = max|Fup / (b * che),0 psi) = 52.286 psi
f=lkilla=1.00

otz =40

Ve = (2 + 4P 5 7O 7 1 psi) = 328,634 psi

Vb = (s e M Ba + 2) 5 " Off: ¥ 1 psi) = 515.919 psi
Vepe =4 70 O * 1 psi) = 219,089 psi

Viep = MM Vepa, Vepb, Vepe) = 219,089 psi



Shear strength reduction factor =075

Mominal shear siress capacity (Eqg. 22.6.1.2) W = vip = 219,089 psi
Design shear stress capacity (8.5.1.1(d)) @ivin = " W = 164.317 psi
Vg / tivn = 0.318

PASS - Design shear stress capacily exceeds ultimate shear stress load

8 Mo 5 bottom Bers (B4 in o)

B Pdo S g bars (B4 inck)

B Ko boom bass (B4 in o)
B He 5 dop bars {84 in o)
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3.2 EMBED PLATE STUDS DESIGN

EMBED PLATE STUDS DESIGN FOR 12" THICK FOUNDATION (FOOTING F2, F5)

Designh moment 6.8 kip*ft
Force per row of studs 6.8 kip*ft x 6 in /12 in = 13.6 kip

ANCHOR BOLT DESIGN

In accordance with ACI318-14

Anchor bolt geometry

Anchor bolt Cast-in headed stud anchor Diameter of anchor baolt d:=0.5in
Mumber of bolts in x direction Moo =2 Mumber of baolts in v direction Mo, = 2
Total number of bolts Miotal = 4 Total Mo. of bolts in tension Mhians = 4
Spacing of bolts in x direction S =6in Spacing of bolts in y direction  spay =6in
Effective area of anchor A = 10,196 in® Embed. depth of anchor bolt  ha=8in
Foundation geometry

Member thickness ha=12in

CL baseplate - left edge Kot = 200N CL baseplate - right edge ¥eaz = 200N
CL baseplate - bot. edge Yea1 = 201N CL baseplate - top edge Yooz = 200N
Material details

Minimum vield strength of steel f,. = 36 ksi

Mom. tensile stress of steel  fua = 58 ksi Compressive strength of conc  fz =3 ksi

Concrete modification factor 4. = 1.00
Mod. factor, concrete failure 3. =1.00

Strength reduction factors

Tension of steel element ==0.75 Shear of steel element ==0.70
Concrete tension fec = 0.65 Concrete shear e =0.70
Concrele tension for pullout  dees =0.70 Concrete shear for pryout iwce = 0.70
Anchor forces

Mao. of balt rows in tension Meain = 2

Axial force in bolts forrow 1 Ne = 13.60 kips

Axial force in bolts forrow 2 Nz = 0.01 kips

Total axial force on bolt group  Nr = 13.61 kips Max axial force to single bolt M = 6.80 kips
Eccentricity of axial load en=3.00in Shear force to bolt group WV =10.00 kips



Steel strength of anchor in tension (17.4.1)
MNom strength of anchor MNsa = 11.39 kips Steel strength of anchor iz = B.54 kips
PASS - Steel strength of anchor exceeds max tension in single bolt

308



EMBED PLATE STUDS DESIGN FOR 18" THICK FOUNDATION (FOOTING F1, F3, F4, F6)
Design moment 14.95 kip*ft

Force per row of studs 14.95 kip*ft x 6 in /12 in = 29.9 kip

ANCHOR BOLT DESIGN

In accordance with ACI318-14

Anchor bolt geometry

Anchar baolt Cast-in headed stud anchor  Diameter of anchor bolt ds = 0.875in
Number of bolts in x direction  Neaw. =2 MNumber of bolts in y direction  Neay = 2
Tatal number of balts Muctan = & Total Mo, of bolts intension  Mes=4
Spacing of bolts in x direction  Ssas=6in Spacing of bolts in y direction  sewy =6in
Effective area of anchar Pes = 0.601 in? Embed. depth of anchor bolt  he =16 in
Foundation geometry

Member thickness h.=18in

CL baseplate - left edge Heet = 360N CL baseplate - right edge ¥eez = 361N
CL baseplate - bot. edge yeet = 36 in CL baseplate - lop edge yeez = 36N
Material details

Minimum yield strength of steel fa = 36 ksi

MNom. tensile stress of steel fun = 58 ksi Compressive strength of conc Tz = 3 ki

Concrete modification factor 3 =1.00
Mod. factor, concrete failure 5..=1.00

Strength reduction factors

Tension of steel elemant des = 0TS Shear of steel element e =0.70
Concrete tension dez = 0LES Concrete shear it =0.70
Concrete tension for pullout  des = 0.70 Concrete shear for pryout troce = 0.70
Anchor forces

Mo, of bolt rows in tension Moo = 2

Puxial force in bolts for row 1 N+ = 29.90 kips
Axial force in bolts forrow 2 Mz = 0,01 kips

Total axial force on bolt group Nk = 29.91 kips Max axial force to single bolt  Mraxs = 14.95 kips
Eccentricity of axial load en=300in Shear force to bolt group W =0.00 kips
Steel strength of anchor in tension (17.4.1)

Mom strength of anchor Msa = 34.88 kips Steel strength of anchor iz = 26.16 kips

PASS - Steel strength of anchor exceeds max tension in single bolt
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Coeff for basic breakout ke=24 Breakout strgth single anchor - N = 89.03 kips

Proj area - groups of anchors  Aw. = 2916.00 in? Proj area - single anchor Ao = 2304,00 in?
Min dist to edge of concrete Camn = 33.00 in Ecc. mod factor for groups Yo = 0.89

Mod factor for edge effects yadn = 1.00 Maod factor for no cracking yih = 1.000

Mod factor for cracked conc wepw=1.000

MNom conc breakout strength Mg = 100,17 kips Concrete breakout strength Mg = 65.11 kips

PASS - Breakout strength exceeds tension in bolts
Pullout strength single anchor (17.4.3)

Met brg area head of anchor  Acg =1in? Maod factor for no eracking e = 1.000
Pullout strength Ma = 24.00 kips MNom pullout strength Mo = 24.00 kips
Pullout strength N = 16.80 kips

PASS - Pullout strength of single anchor exceeds maximum axial force in single bolt

Side face blowout strength (17.4.4)
As her <= 2.5 *minfcx, caz) the edge distance is considered to be far from an edge and blowout strength need not be
considered
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