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1 DESIGN CRITERIA:
1.1 DESIGN CODES & REFERENCES

● 2021 Edition of the International Building Code
● 2022 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)
● TMS 402/602-16 Building Code Requirements and Specification for Masonry Structures

Calculation performed by SCIA Engineer 20.0

1.2 CODE CRITERIA
2021 IBC
Seismic Design Category: D
Wind Speed: 110 MPH
Wind Exposure: C
Snow Load (Roof): 0 psf

1.3 MATERIALS
Hot Rolled Steel Grade

- A53 Gr.B
Cold Formed Steel Grade

- ASTM F1008 ST GRADE 33, TYPE H 33-43 mil GALV. STEEL
- ASTM F1008 ST GRADE 50, TYPE H 54-97 mil GALV. STEEL
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1.4 STRUCTURAL LOADS

Floor Live Load 40.00 psf

Floor Dead Loads
Finish 5 psf
Sheathing 2.2 psf
Floor Joists 2.7 psf
Insulation 1.05 psf
Add. flooring 3 psf
Misc. 4 psf
____________________________________________
Total Floor Dead Load 17.25 psf

Roof Live Load 20.00 psf

Roof Dead Loads
Standing Seam Metal 1.5 psf
Sheathing 1.5 psf
Framing 2.7 psf
Insulation 1.05 psf
Solar panels 4 psf
Misc. 2 psf
____________________________________________
Total roof Dead Load 12.75 psf

AAC Wall Dead Loads
Plaster 1/4” 0.6 psf
AAC Masonry Walls 8” 33.4 psf
Finish U-Stucco 1/2” thk 1.2 psf
____________________________________________
Total wall Dead Load 35.2 psf
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CFS Wall Dead Loads
Sheathing 2.5 psf
Framing 2.2 psf
Insulation 1.05 psf
Drywall 2.5 psf
Misc. 2 psf
____________________________________________
Total wall Dead Load 10.25 psf
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LOAD SUMMARY
Dead load
(DL), psf

Live Load (LL), psf

Roof 12.75 20
Floor 17.25 40
Wall 10.25 / 35.2

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

1.4D

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

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

1.2D + 1.0W + L + 0.5(Lr or S or R)

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
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Wind loads
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Wind load general sсheme
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Wind load on block A
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Wind load on block В
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Wind load on block С
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Wind load on block D
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Seismic loads.
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2. STRUCTURAL ANALYSIS

2.1 BUILDING DESCRIPTION

The building is 86’ 4 1/2” long and 62’ 8” feet wide. It consists of AAC walls and LGS roof and floor
joists. All openings are reinforced by vertical rebars from sides and by horizontal reinforced U-block lintel.
Foundations is a slab-on-grade and Strip foundations.

The design of the structure is based on the requirements of the 2022 California Building Code and
reference codes.

The analytical model is presented as a spatial model.
The structural rigidity of the containers in the longitudinal and transverse directions is achieved due to

the steel walls of the containers.
Structural analysis is done in SCIA Engineer 20 software. This software allows automatic determination

of the load combination that causes 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 refers to Steel systems not specifically detailed for seismic resistance.

To determine the design forces from dynamic loads (earthquake), two types of calculations are used:
Modal Mode and 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:

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.

43



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

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:

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

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

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

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

For seismic analysis, the same quadratic combination methods as those for spectral analysis are available.
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2.2 GENERAL SCHEME
General views
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1-st floor view
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2-nd floor view
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Wall view
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Roof view
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Truss & beam view
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2.3 APPLIED LOADS

1. DL1 - Dead weight of steel structures (automatically)

2. DL2 Self weight_Floor
Dead loads distribution
1-ST FLOOR
DL = 17.25 psf
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2-ND FLOOR
DL = 17.25 psf
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3. DL3 Self weight Wall
Dead loads distribution
DL = 10.25 psf
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4. DL4 Self weight Roof
Dead loads distribution
DL = 12.75 psf
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5. L Live load
Live loads distribution
1-ST FLOOR
L = 40 psf
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2-ND FLOOR
L = 20 psf; 40 psf;
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6. LR Roof live load
Live loads distribution
Lr = 20 psf
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7. Wx+ Wind load

58



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

8. Wx- Wind load
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9. Wy+ Wind load
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10. Wy- Wind load
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Load cases
Case # Case name

Name Description Spec Action type
Load type

Load
group

Direction Duration Master
load case

DL1 Self weight Permanent DL -Z

Self weight

DL2 Self weight floor Permanent DL

Standard

DL3 Self weight wall Permanent DL

Self weight

DL4 Self weight roof Permanent DL

Standard

L Floor live load
Standard

Variable L Short None

Static

Lr Roof live load
Standard

Variable Lr Short None

Static

Wх+ Wind load
Static wind

Variable W None

Static

Wх- Wind load
Static wind

Variable W None

Static

Wy+ Wind load
Static wind

Variable W None

Static

Wy- Wind load
Static wind

Variable W None

Static
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Ex Seismic load
Seismicity

Variable E None

Static equivalent

Ey Seismic load
Seismicity

Variable E None

Static equivalent

For seismic calculations, we use - Equivalent Lateral Forces (ELF). The ELF method is a static analysis
method. ELF is calculated in the background after a model analysis. Calculation method for ELF forces based
on "Approximate fundamental period". Calculated equivalent lateral forces are applied as one concentrated
force at the mass centre of each story of the building and linear analysis is performed. The calculated story
forces are applied to the structure using the reduced system. The transformation matrices of the IRS method
make it possible to "smear" the concentrated story forces in such a way that the resultant of each story force is
applied at the mass centre of the corresponding story.
For the ASCE 7 spectrum, the following variables are required to be specified in the program:

● site class
● response modification factor (R)
● seismic risk
● category of the structure (I to IV)
● short period acceleration parameter (Ss)
● second period acceleration parameter (S1)
● long period (TL)
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Load combinations

# Comb. Name Load cases

1 LRFD-Ult (auto) 1 1.4*DL1 + 1.4*DL2 + 1.4*DL3 + 1.4*DL4

2 LRFD-Ult (auto) 2 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4

3 LRFD-Ult (auto) 3 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr

4 LRFD-Ult (auto) 4 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*L

5 LRFD-Ult (auto) 5 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 1.6*L

6 LRFD-Ult (auto) 6 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*L

7 LRFD-Ult (auto) 7 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr

8 LRFD-Ult (auto) 8 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L

9 LRFD-Ult (auto) 9 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Wx+

10 LRFD-Ult (auto) 10 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Wx-

11 LRFD-Ult (auto) 11 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Wy+

12 LRFD-Ult (auto) 12 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Wy-

13 LRFD-Ult (auto) 13 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*Wx+

14 LRFD-Ult (auto) 14 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*Wx-

15 LRFD-Ult (auto) 15 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*Wy+

16 LRFD-Ult (auto) 16 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*Wy-

17 LRFD-Ult (auto) 17 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + Wx+

18 LRFD-Ult (auto) 18 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + Wx-

19 LRFD-Ult (auto) 19 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + Wy+

20 LRFD-Ult (auto) 20 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 0.5*L

21 LRFD-Ult (auto) 21 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + Wy-
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22 LRFD-Ult (auto) 22 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*L + Wx+

23 LRFD-Ult (auto) 23 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + Wx+

24 LRFD-Ult (auto) 24 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*L + Wx-

25 LRFD-Ult (auto) 25 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + Wx-

26 LRFD-Ult (auto) 26 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*L + Wy+

27 LRFD-Ult (auto) 27 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + Wy-

28 LRFD-Ult (auto) 28 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*L + Wy+

29 LRFD-Ult (auto) 29 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + Wy-

30 LRFD-Ult (auto) 30 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 0.5*L + Wx+

31 LRFD-Ult (auto) 31 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 0.5*L + Wx-

32 LRFD-Ult (auto) 32 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 0.5*L + Wy+

33 LRFD-Ult (auto)33 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 0.5*L + Wy-

34 LRFD-Ult (auto) 34 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4

35 LRFD-Ult (auto) 35 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Wx+

36 LRFD-Ult (auto) 36 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Wx-

37 LRFD-Ult (auto) 37 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Wy+

38 LRFD-Ult (auto) 38 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Wy-

39 LRFD-Ult (auto) 39 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*L + (-) Ex

40 LRFD-Ult (auto) 40 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*L + Ey

41 LRFD-Ult (auto) 41 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*L + (-) Ey

42 LRFD-Ult (auto) 42 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4

43 LRFD-Ult (auto) 43 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Wx+
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44 LRFD-Ult (auto) 44 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Wx-

45 LRFD-Ult (auto) 45 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Wy+

46 LRFD-Ult (auto) 46 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Wy-

47 LRFD-Ult (auto) 47 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Ex

48 LRFD-Ult (auto) 48 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + (-) Ex

49 LRFD-Ult (auto) 49 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Ey

50 LRFD-Ult (auto) 50 0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + (-) Ey
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2.4 STEEL STRUCTURE CHECK
2.4.1 1-SR FLOOR JOIST STRUCTURAL ANALYSIS

General scheme
Floor joist spacing - 16 inch.
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Member numbers
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Cross-sections of members
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Cross-sections properties
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Maximum force diagram
Shear force diagram Vz ,
LRFD-Ult (auto)4 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*L), lbf.

Diagram of moment My,
LRFD-Ult (auto)4 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*L),lbf*ft.
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Displacement of elements
Value: Uz - L, (inch) .

The maximum deflection is 0.287" according to table 1604.3 the code IBC 2021 - the deflection
limits L/360. L = 16’-8.5”= 16’*12”+8.5”=200.5”. 200.5”/360 =0.556”
0.287” < 0.556” Deflection is OK!

STEEL MEMBER B1031 CHECK (FLOOR JOIST)
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Unity check
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2.4.2 2-ND FLOOR JOIST & CEILING JOIST STRUCTURAL ANALYSIS

General scheme
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BLOCK A

Member numbers
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Cross-sections of the block A
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Cross-sections properties
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Maximum force diagram

Diagram of moment My,
LRFD-Ult (auto)5 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 1.6*L), lbf.

Shear force diagram Vz ,
LRFD-Ult (auto)5 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 1.6*L), lbf.
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Displacement of elements
Value: Uz - L, (inch) .

The maximum deflection is 0.736" according to table 1604.3 the code IBC 2019 - the deflection
limits L/360. L = 28’ 2”= 28’*12”+2”=338”/360 =0.938”
0.736” < 0.938” Deflection is OK!
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STEEL MEMBER B241 CHECK (FLOOR JOIST)
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STEEL MEMBER B269 CHECK (FLOOR JOIST)
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Unity check
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BLOCK B

Member numbers

Cross-sections of members
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Cross-sections properties

91



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

92



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

93



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

94



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

Maximum force diagram

Diagram of moment My,
LRFD-Ult (auto)4 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*L), lbf.

Shear force diagram Vz ,
LRFD-Ult (auto)4 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*L), lbf.
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Displacement of elements
Value: Uz - L, (inch) .

The maximum deflection is 0.224" according to table 1604.3 the code IBC 2019 - the deflection
limits L/360. L = 16’= 16’*12”=192”/360 =0.533”
0.224” < 0.533” Deflection is OK!
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STEEL MEMBER B224 CHECK (CEILING JOIST)
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STEEL MEMBER B215 CHECK (CEILING RIM TRACK)
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Unity check
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2.4.3 LIGHT GAUGE STEEL WALL STRUCTURAL ANALYSIS

General scheme
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EXTERIOR WALL A

Member numbers
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Cross-section walls element.
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Section Properties:
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr), lbf.

Diagram of moment My,
LRFD-Ult (auto)32 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 0.5*L + Wy+), lbf.
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Shear force diagram Vz,
LRFD-Ult (auto)32 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 0.5*L + Wy+), lbf.

Axial force diagram for X-bracing N,
LRFD-Ult (auto)31 1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 0.5*Lr + 0.5*L + Wx-, lbf.
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Axial force diagram for X-bracing N,
LRFD-Ult (auto)35 (0.9*DL1 + 0.9*DL2 + 0.9*DL3 + 0.9*DL4 + Wx+), lbf.

Displacement of elements
Value: Uy - Wy+, (inch) .

The maximum deflection is 0.235" according to table 1604.3 the code IBC 2019 - the deflection
limits L/360. L = 14’ 8”= 14’ 8”*12”=176”/360 =0.488”
0.235” < 0.488” Deflection is OK!
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STEEL MEMBER B976 CHECK (STUD)
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STEEL MEMBER B981 CHECK (HEADER)
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STEEL MEMBER B996 CHECK (X-BRACING)
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Unity check

X-Bracing Unity check
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X-Bracing Unity check

124



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

INTERIOR WALL В
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Member numbers

126



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

Cross-section walls element.
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Section Properties:
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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STEEL MEMBER B911 CHECK (STUD)
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Unity check
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INTERIOR WALL С

Member numbers
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Cross-section walls element.
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Section Properties:
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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STEEL MEMBER B738 CHECK (STUD)
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STEEL MEMBER B858 CHECK (HEADER)
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Unity check
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INTERIOR WALL D

Member numbers

Cross-section walls element.

156



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

Section Properties:
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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STEEL MEMBER B3448 CHECK (STUD)
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Unity check
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INTERIOR WALL Е

Member numbers

Cross-section walls element.
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Section Properties:
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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Unity check
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2.4.4 ROOF STRUCTURAL ANALYSIS

General scheme
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BLOCK A. RIDGE BEAM STRUCTURAL ANALYSIS

General scheme

Member numbers

Cross-sections of
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Cross-sections properties
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Maximum force diagram

Shear force diagram Vz ,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.

Diagram of moment My,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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Displacement of elements
Value: Uz - Lr, (inch) .

The maximum deflection is 0.664" according to table 1604.3 the code IBC 2021 - the deflection
limits L/360. L = 26’-10”= 26’*12”+10”=322”. 322”/360 =0.894”
0.664” < 0.894” Deflection is OK!

STEEL MEMBER B377 CHECK (RIDGE BEAM)
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BLOCK A. ROOF RAFTER STRUCTURAL ANALYSIS

General scheme

Member numbers
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Cross-sections of
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CS3 Cross-sections properties
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr), lbf.

Shear force diagram Vz ,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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Diagram of moment My,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.

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

The maximum deflection is 0.416" according to table 1604.3 the code IBC 2021 - the deflection
limits L/360. L = 15’-8”= 16’*12”+8”=188”. 188”/360 =0.52”
0.416” < 0.52” Deflection is OK!
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STEEL MEMBER B3343 CHECK (RAFTER)
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Unity check
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BLOCK B. RIDGE BEAM & COLUMN STRUCTURAL ANALYSIS

General scheme
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Member numbers

Cross-sections of
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Cross-sections properties
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.

Shear force diagram Vz ,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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Diagram of moment My,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.

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

The maximum deflection is 0.518" according to table 1604.3 the code IBC 2021 - the deflection
limits L/360. L = 24’-9 5/8”= 24’*12”+9 5/8”=288”. 288 5/8”/360 =0.801”
0.518” < 0.801” Deflection is OK!
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STEEL MEMBER B692 CHECK (RIDGE BEAM)
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STEEL MEMBER B150 CHECK (COLUMN)
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STEEL MEMBER B3552 CHECK (BEAM)
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Unity check
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BLOCK В. ROOF RAFTER STRUCTURAL ANALYSIS

General scheme
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Member numbers
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Cross-sections of
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CS3 Cross-sections properties CS36 Cross-sections properties
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CS41 Cross-sections properties
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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Shear force diagram Vz ,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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Diagram of moment My,
LRFD-Ult (auto)8 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr + 0.5*L), lbf.
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Displacement of elements
Value: Uz - Lr, (inch) .

The maximum deflection is 0.487" according to table 1604.3 the code IBC 2021 - the deflection
limits L/360. L = 29’-3 5/8”= 29’*12”+8.5”=351 5/8”. 351 5/8”/360 =0.976”
0.487” < 0.976” Deflection is OK!
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STEEL MEMBER B3101 CHECK (RAFTER)
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STEEL MEMBER B142 CHECK (RIM TRACK)
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STEEL MEMBER B130 CHECK (ROOF BEAM)
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Unity check
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BLOCK C. BEAMS & RAFTERS STRUCTURAL ANALYSIS

General scheme
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Member numbers

Cross-sections of members
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CS31 Cross-sections properties CS29 Cross-sections properties
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Maximum force diagram
Axial force diagram N,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr), lbf.

Shear force diagram Vz ,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr), lbf.
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Diagram of moment My,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr),lbf*ft.

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

The maximum deflection is 0.082" according to table 1604.3 the code IBC 2021 - the deflection
limits L/360. L = 16’-2”= 16’*12”+2”=194”. 194”/360 =0.538”
0.082” < 0.538” Deflection is OK!
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STEEL MEMBER B3177 CHECK (BEAM)
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STEEL MEMBER B3032 CHECK (RAFTER)
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Unity check
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BLOCK D. RIDGE BEAM & COLUMN STRUCTURAL ANALYSIS

General scheme

Member numbers

Cross-sections of
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CS31 Cross-sections properties CS37 Cross-sections properties
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr), lbf.

Shear force diagram Vz ,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr), lbf.

Diagram of moment My,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr),lbf*ft.
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Displacement of elements
Value: Uz - Lr, (inch) .

The maximum deflection is 0.033" according to table 1604.3 the code IBC 2021 - the deflection
limits L/360. L = 10’= 10’*12”=120”. 120”/360 =0.334”
0.033” < 0.334” Deflection is OK!

STEEL MEMBER B163 CHECK (RIDGE BEAM)
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STEEL MEMBER B952 CHECK (COLUMN)
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Unity check
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BLOCK D. ROOF RAFTER STRUCTURAL ANALYSIS

General scheme

261



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

Member numbers

Cross-sections of
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CS3 Cross-sections properties CS40 Cross-sections properties
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Maximum force diagram

Axial force diagram N,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr), lbf.

Shear force diagram Vz ,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr), lbf.
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Diagram of moment My,
LRFD-Ult (auto)7 (1.2*DL1 + 1.2*DL2 + 1.2*DL3 + 1.2*DL4 + 1.6*Lr),lbf*ft.

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

The maximum deflection is 0.144" according to table 1604.3 the code IBC 2021 - the deflection
limits L/360. L = 16’-8.5”= 16’*12”+8.5”=200.5”. 200.5”/360 =0.556”
0.144” < 0.556” Deflection is OK!
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STEEL MEMBER B132 CHECK
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STEEL MEMBER 3254 CHECK
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Unity check
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2.5 CONNECTIONS DESIGN
2.5.1 FLOOR JOIST TO AAC WALL CONNECTION DESIGN

Floor joist to AAC wall connection sketch

Maximum support force is 2865 lb. For connections use (2) Mechanical Anchors Simpson Titen HD 1/2"X6"

2 * 2435 lb = 4780 lb 4780 lb > 2865 lb Connection is OK!
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2.5.2 ROOF RAFTER TO AAC WALL CONNECTION DESIGN

Floor joist to AAC wall connection sketch

Maximum support force is 1550 lb. For connections use Simpson Self-Drilling X Metal Screw #10

Minimum number of screw
1550 lb /810 lb = 1.91 pcs = 2 pcs

279



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

2.5.3 ROOF BEAM TO AAC WALL CONNECTION DESIGN

Floor joist to AAC wall connection sketch

Maximum support force is 8500 lb. For connections use (4) Mechanical Anchors Simpson Titen HD 1/2"X6"

4 * 2435 lb = 9800 lb 9800 lb > 8500 lb Connection is OK!

280



TAYNR, Inc.
600 Sunbeam Ave Suite 1
Sacramento, CA 95811
Contact: James Roberts
Tel: (916) 524-4997
James@TAYNR.com
TAYNR.com
_______________________________________________________________________________________________________

Screw number calculation

Minimum number of screw
9800 lb /1265 lb = 7.77 pcs = 8 pcs.
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2.5.4 ROOF RAFTER TO AAC WALL CONNECTION DESIGN

Floor joist to AAC wall connection sketch

Maximum support force is 1210 lb. For connections use Simpson Self-Drilling X Metal Screw #10
For connection use Simpson joist hanger HUC4.12/11

Minimum number of screw
1210 lb /810 lb = 1.49 pcs = 2 pcs
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2.6 LINTEL DESIGN
2.6.1 LINTEL DESIGN FOR GARAGE DOOR

The design forces in the lintel are determined in the structural analysis soft SCIA

Shear force diagram Vz

Diagram of moment My
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2.6.2 LINTEL DESIGN FOR EXTERIOR WALL DOOR
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2.7 LATERAL ANALYSIS
2.7.1 BUILDING SEISMIC WEIGHT

2.7.2 BASE SHEAR CALCULATION
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2.7.3 ROOF DIAPHRAGM CALCULATION

General scheme
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2.7.3.1 BLOCK A

Сonsidered part of the building’s seismic weight:

Seismic base shear: V=Cs x W = 0.2308 x 157.96 = 36.45 kip
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2.7.3.2 BLOCK B

Сonsidered part of the building’s seismic weight:

Seismic base shear: V=Cs x W = 0.2308 x 42 = 9.69 kip
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2.7.3.3 BLOCK C

Сonsidered part of the building’s seismic weight:

Seismic base shear: V=Cs x W = 0.2308 x 35.5 = 8.19 kip
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2.8 AAC WALLS CHECK

General scheme
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2.8.1 BLOCK A
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2.8.2 BLOCK B
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2.8.3 BLOCK C
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3 FOUNDATION ANALYSIS
3.1 FOUNDATION PLAN

FOUNDATION PLAN OF RESIDENTIAL
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3.1.1 EXTERIOR WALL FOUNDATION DESIGN
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3.1.2 INTERIOR WALL FOUNDATION DESIGN
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3.1.3 STEM WALL FOOTING DESIGN
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3.1.4 GARAGE WALL FOUNDATION DESIGN

FOUNDATION WIDTH CALCULATION
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FOUNDATION REINFORCEMENT CALCULATION
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3.1.5 SLAB ON GRADE REINFORCEMENT ANALYSIS

For Grade 60 reinforcing bars:
As = F L w / 2 fs where F (friction factor) = 1.5 (commonly used value), L = 28 ft, w = 40 psf and fs = 2/3 fy
where fy is 60,000 psi.

As = 0.021 sq.in./ft of slab width, required each way.

Follows ACI’s structural slab limitation of 5h or 18 in. (whichever is less), then #3 bars at 18 in. are selected, As
= 0.055 sq.in./ft.
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