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Basic Building Structural Information

This table was prepared using KiloNewton LLC's internal calculations from ASCE 7-16

This information was created in accordance with Chapter 16 of the 2020 Florida Building

Code. The Component and Cladding Pressures were generated using the method in Part 2 of

Chapter 30 of ASCE 7-16.

Floor & Roof Live Loads

Attics:

Habitable Attics, Bedroom:

All Other Rooms:

Garage:

Roofs:

( R-3 � Single-Family Dwellings )

20 psf w/ storage, 10 psf w/o storage

30 psf

40 psf

40 psf

20 psf

(Balcony and Deck live loads are 150% of the adjacent space served.)

Wind Design Data

Ultimate Wind Speed: 175 mph Nominal Wind Speed: 136 mph

Risk Category: II Wind Exposure:

5.0 in 12 ( 22.6° ) Mean Roof Height:

B

Enclosure Classification: Enclosed End Zone Width (a): 4.00 ft.

Internal Pressure Coefficient: 0.18 Roof Geometry:

Roof Slope:

Gable

20 ft.

(The Ultimate Wind speed was used to determine the Component and Cladding design

pressures.)

(This Building is in a Wind-Borne Debris Region, and all exterior glazed openings shall

be protected from wind-borne debris.)

Components and Cladding

Roof Zone 1:

Roof Zone 2e:

Roof Zone 2n:

Roof Zone 2r:

Roof Zone 3e:

Roof Zone 3r:

Wall Zone 4:

Wall Zone 5:

Design Soil Bearing Capacity:

+29.7 psf max., -61.58 psf min.

+29.7 psf max., -61.58 psf min.

+29.7 psf max., -108.22 psf min.

+29.7 psf max., -108.22 psf min.

+29.7 psf max., -108.22 psf min.

+29.7 psf max., -122.22 psf min.

+38.25 psf max., -59.7 psf min.

+55.04 psf max., -73.7 psf min.

2,000 psf

Notes for Future Conversion of
Shell Shed to Single Family
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 







Typ. Building Section @ Gable 1/2" = 1'-0"



















Typical Floor Plan 1/4" = 1'-0"
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 
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s.300-B

DOOR AND WINDOW SCHEDULE
CATEGORY








SUB CATEGORY









MANUFACTURER





 


PRODUCT
DESCRIPTION

APPROVAL
NUMBER

 


















Windows

MISC

Doors
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A - Drop Gable, 6" to 12" Overhang 1/2" = 1'-0"











Roof Framing Plan 1/4" = 1'-0"

A
S.400

Roof Sheathing Fastening Notes

Roof Coverage

Sheathing Requirements
Optional Canopy/Awning Plan 1/4" = 1'-0"



Awning Notes

�
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








Typ. Floor/Electrical Plan 1/4" = 1'-0"

  
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ELECTRICAL SYMBOL
LEGEND

ELECTRICAL NOTES









CKT.
No.

AMP
RATING

CONNECTED
AMPS

CONNECTED
LOAD WATTS

DESCRIPTION
BRANCH CKT

FACTOR
FEEDER
FACTOR

BRANCH
CKT. LOAD

TOTAL
FEEDER LOAD

1

15 - SP 3.54 340.00 Lights 1.25 1.25 425.00 0

15 - SP 3.00 180.00 Recepts 1.00 1.00 360.00 540

QUANTITY

0

3

NEC CALCULATED LIGHT LOAD IF GREATER THAN ACTUAL LOAD =
CALCULATED LIGHTING LOAD EXCEEDS CONNECTED LIGHTING LOAD

NEC RECEPTS FIRST 10,000 @ 100% AND ALL OTHERS @ 50% =
2556.00

240

2016.00

2556.00
= 10.65  AMPS

0

TOTAL WATTS








ELECTRICAL PANEL SCHEDULE

METER LOOP DETAIL NTS

1










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





Side Elevation (Typ.) 1/4" = 1'-0"

Front Elevation 1/4" = 1'-0"







Rear Elevation 1/4" = 1'-0"










Elevation Notes

Typical Opening Details NTS

Notes:
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1 Executive Summary 

KiloNewton has performed the structural analysis and design of Florida Gulf Sheds based on the Florida 

Building Code (FBC) 2020 and International Building Code (IBC) as needed. The wind speeds and velocity 

pressure calculations were performed based on ASCE 7-17 Chapters 26-30 as needed. The material 

properties and required strength checks for various components were obtained from National Design 

Specification (NDS) for wood construction. Figure 1 provides the wind speed zones for the State of 

Florida. The current shed design can be implemented in parts of Florida with wind speeds reaching up to 

175mph. SPF studs can be used up to 155mph and SYP studs are needed for speeds above 155mph up to 

175mph.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Wind Speed Map for Florida 

2 Introduction  

The structural analysis of different shed configurations was performed for wind speeds prevalent in the 

State of Florida. The structural specifications such as member sizes, panel sizes, perforations (i.e., doors 

and windows), and member spacings among others were obtained from the CAD file shared with 

KiloNewton along with multiple communications with the client. Any changes to the original 

understanding (i.e., details from PDF drawing Titled: Master Shed Plan, dated � 1/29/2018) of the shed 

layout and materials and member sizes were updated on the CAD file as needed. This analysis is for the 

SHELL ONLY and foundations and attachments must be in compliance with the local AHJ�s requirements.  
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3 Loads 

3.1 DDead Loads and Live Loads 

The dead load and live loads are provided in the CAD file shared with KiloNewton. These loads are used 

in analyzing the structural members of the shed. The dead load and live load for floor are 10psf and 

120psf respectively. The dead load and live load for the roof are 8psf and 20psf respectively.  

3.2 Wind Loads 

ASCE 7-16 Chapter 26 was used to determine the building type and wind pressures, Chapter -27, 28, and 

30 were used to determine the surface loads on wall and gable roofs for all zones. Based on section 26.2 

definitions, the building is classified as an Enclosed building during the critical wind event.  

The set of equations provided in Table 1 are used to estimate the velocity pressures and design wind 

pressures. A sample of velocity pressure calculation is provided in Table 2 for 175mph.  

Table 1: Load calculation equations 

Quantity Equation Reference 

Velocity Pressure, qh, qz,  ASCE 7-16: Eq. 26.10-1 

Design Wind Pressure, p  ASCE 7-16: Eq. 30.3-1 

Parameters 

Velocity pressure exposure coefficient Kz 

ASCE 7-16: Section:26.10.2 
Topographic factor Kzt 

Wind directionality factor Kd 

Ground elevation factor Ke 

External pressure coefficients  
ASCE 7-16:  Section:30.3.2 

Internal pressure coefficients  

 

Table 2: Sample Calculations for velocity pressure 

Velocity Pressure 

Category  I 
 

Wind Speed, V 175 mph 

Kz 0.7 Exposure-B 

Kzt 1 
 

Kd 0.85 
 

Ke 1 
 

Velocity Pressure (qz = qh) 46.65 psf 
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Figure 3: Internal wall pressure coefficients for different building types 

The external wall pressure, GCp values for walls were obtained using ASCE 7-16 Fig. 30.3-1 provided in 

Figure 2. The internal wall pressure values, GCpi were obtained from ASCE 7-16 Table 26.13-1 provided in 

Figure 3. The roof pressures are estimated from the ASCE 7-16 Fig-30.3-2C shown in Figure 4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: External Wall Pressure Zones and Coefficient 
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Figure 4: Roof Pressures for Roof tilt 20-27 deg. 
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3.2.1 Wall Pressures  

The external and internal pressure coefficients and pressures are shown in Table 3 and Table 4. These 

pressures were identified based on the zones provided by ASCE:7-16 wall pressure diagram shown in 

Figure 2. Similarly, the zonal coefficients and pressures are estimated for roof zones are presented in 

Table 5 and Table 6 respectively. The positive and negative zones in Table 3 show the pressures acting 

towards and away from the wall respectively. The GCp and GCpi are the external and internal pressure 

coefficients respectively. The coefficients were estimated based on the effective wind area defined by 

ASCE7-16 (i.e., larger value of span x spacing or span2/3). The length and width of building sizes analyzed 

in this report are 8�x10�, 10�x28�, 12�x32�, and 14�x40� with wall height of 8� and roof raise of 5� in 12�.  

Table 3: External and Internal Pressure Coefficients. 

Zones All Shed Sizes 

Negative Zone # 5, GCp -1.4 

Negative Zone # 4, GCp -1.1 

Positive Zone #4 & #5, GCp 1 

Negative, Gcpi -0.18 

Positive, Gcpi 0.18 

A sample wall pressures calculations is shown below where Zone#5 pressures are estimated based on 

two different combinations. Case-1: the wall experiencing negative pressures externally and internally 

and Case-2: the wall experiencing negative and positive pressures externally and internally. The worst-

case loads are used for analyzing the shear wall requirements in the later sections of this report. Table 4 

shows the pressures on walls for all building sizes requested by the client.  

Zone #5: Pw = wind pressure 

 Case-1 � Internal Suction: Wind Pressure,  

         =  

          =  

 Case-2 � Internal Pressurization: Wind Pressure,  

         =  

          =  

Table 4: Wall Pressures on All Shed Sizes 

Wall Zones  Pw (psf) 

Zone #5 case 1 Leeward Wall (Edge) -56.911 

Zone #5 case 2 Leeward Wall (Edge) -73.704 

Zone #4 case 1 Leeward Wall (Interior) -42.916 

Zone #4 case 2 Leeward Wall (Interior) -59.709 

Positive Zone #4 & #5 case 1 Windward Wall 55.045 

Positive Zone #4 & #5 case 2  Windward Wall 38.251 
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3.2.2 Roof Pressures  

The roof coefficients are obtained similar to wall coefficients as explained in Section 3.2.1. using effective 

wind area. Table 5 presents coefficients identified using ASCE plot presented in Figure 4 for different 

building sizes.  

Table 5: External Roof Pressure Coefficients 

Zones  Bldg. 8�x10� Bldg. 10�x28� Bldg. 12�x32� Bldg. 14�x40� 

Zone 1 -1.5 -1.5 -1.5 -1.5 

Zone 2e -1.5 -1.5 -1.5 -1.5 

Zone 2r -2.5 -2.5 -2.4 -2.3 

Zone 2n -2.5 -2.5 -2.4 -2.3 

Zone 3r -2.8 -2.7 -2.65 -2.5 

Zone 3e -2.5 -2.5 -2.4 -2.3 

All positive 0.58 0.56 0.55 0.5 

Zone Minus, Gcpi -0.18 -0.18 -0.18 -0.18 

Zone Plus, Gcpi 0.18 0.18 0.18 0.18 

The sample calculation shown below is similar to the one explained in Section 3.2.1 and Zone-1 example 

is presented for case-1 and case-2. The coefficients for all zones and cases and for all building sizes are 

presented in Table 7. The worst loading case between case-1 and case-2 were used for the analysis.  

 Case-1: Wind Pressure,  

         =  

          =  

 Case-2 Wind Pressure,  

         =  

          =  
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Table 6: Roof Pressures estimated for different zones and the Shed sizes 

Zones B8x10 (psf) B10x28 (psf) B12x32 (psf) B14x40 (psf) 

Zone-1 case 1 -61.58 -61.58 -61.58 -61.58 

Zone-1 case 2 -78.37 -78.37 -78.37 -78.37 

Zone-2e case 1 -61.58 -61.58 -61.58 -61.58 

Zone-2e case 2 -78.37 -78.37 -78.37 -78.37 

Zone-2r case 1 -108.22 -108.22 -103.56 -98.89 

Zone-2r case 2 -125.02 -125.02 -120.35 -115.69 

Zone-2n case 1 -108.22 -108.22 -103.56 -98.89 

Zone-2n case 2 -125.02 -125.02 -120.35 -115.69 

Zone-3r case 1 -122.22 -117.55 -115.22 -108.22 

Zone-3r case 2 -139.01 -134.35 -132.01 -125.02 

Zone-3e case 1 -108.22 -108.22 -103.56 -98.89 

Zone-3e case 2 -125.02 -125.02 -120.35 -115.69 

All positive Zones case 1 35.45 34.52 34.05 31.72 

All positive Zones case 2 18.66 17.73 17.26 14.93 

 

4 Structural Analysis  

4.1 Shear wall requirement 

The shear wall length requirements were estimated using the wall pressures provided in Table 4. The 

shear capacity for structural sheathing estimated in Table 7 for sheds is per FBC-2020 requirements. The 

allowable shear value provided in Table 7 is for staples, however, it may be applied to common nails (i.e., 

8d common nails) as long as the support provided remains the same. And IBC reference is provided in 

Figure 5 which shows higher capacity (check nominal thickness 15/32�) for sheathing at 4� OC spacing. 

Therefore, the current calculations use the FBC values, conservatively.  

Table 7: Shear wall capacity calculation for structural sheathing. 

Allowance for wind design 1.4 Allowance permitted for wind design � FBC Section 2306.3 

Allowable shear value, plf 280 Sheathing capacity 4� OC staples � FBC Table 2306.3(1) 

Specific Gravity 0.42 Specific gravity of SYP and SPF  

SG adjustment factor 0.82 FBC Table 2306(1): Note-�a� 

Shear capacity, plf 321.44 Vallow = 280x0.82x1.4 

Table 8 provides the shear wall length requirements for different shed sizes analyzed. Sample 

calculations for each column Table 8 are provided below the table. The minimum shear wall �full height 

segments� provided in Table 8 are per each wall. A full height segment is defined as the length of the 

shear wall without perforations/openings (i.e., windows and doors). FBC and IBC specify that the aspect 

ratio of each full-height wall segments should be (H/L) is 3.5:1 minimum. The wall height for all shed 

sizes is 8ft, therefore, the minimum spacing for placing an opening is 28 inches (i.e., [8x12]/3.5 = 27.42�) 

on either side of the opening.  
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Figure 5: IBC Structural Sheathing Allowable Shear Capacities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 8: Shear Wall Calculations and minimum shear wall length requirements for different shed sizes 

Bldg. Width 
Zone-4 

area (ft2) 

Zone-5 area 

(ft2) 

Zone-4 

load (lbs) 

Zone-5 load 

(lbs) 

Controlling 

shear load (lbs) 

Load per 

wall (lbs) 

8 19.92 51.75 -1189.41 -3814.17 -5003.59 -2501.79 

10 36.58 51.75 -2184.47 -3814.17 -5998.64 -2999.32 

12 54.25 51.75 -3239.36 -3814.17 -7053.53 -3526.77 

14 73.58 51.75 -4393.78 -3814.17 -8207.95 -4103.98 

Zone 4 and 5 areas: 

These values are estimated per building based on the value � �a� defined in Figure 2.  

Zone-4 loads:  

 For 8� wide bldg.  =  

           =  

 Zone-5 loads:  

 For 8� wide bldg.  =  

           =  
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Figure 6: Shear Capacity adjustment factor - American Wood Council 

Controlling load  

  Total force acting on the face of the wall =  

 =  

Load per wall  

The total load is shared by two shear walls on either side and therefore, the shear load per wall 

=  

4.2 Window/Openings requirements 

Perforation or openings in the wall reduces it shear capacity of the wall and the reduced capacity can be 

estimated using a shear-reduction adjustment factor, Co. The Co values vary based on the wall height, 

maximum opening height, and percentage of �full-height� segments. The values of Co are provided in 

Figure 6. Based on these values, the adjusted capacities for perforated shear walls were estimated in 

Table 9.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Example values for Table-9 columns: For Row-3 

 Max opening height    = 5�-4� or 5.33� 

 Length of building    = 32� 

 Window width (from CAD file provided) = 3�-8� or 3.66� 

 Number of windows   = 2 

 Length of full height segment   = (32� � 2x3.66�) = 24.68� 

 Percentage of full height segment = 24.68�/32� = 0.77 or 77%  

 Shear adjustment factor from Fig.5  = 0.77 (use column 2h/3 in Fig.5) 

 Adjusted capacity    = 280 plf x 1.4 x 0.82 x 0.77 = 247.51 plf 



13 

 

610 Gold Ave SW, Suite 236, Albuquerque, NM 87102 USA  

1(505)312-8490  

info@kilonewtonllc.com    www.kilonewtonllc.com  

 Unit shear in full height segments  = 3526.77 lbs / 24.68 ft = 142.90 plf 

 Check (adjusted capacity > Unit shear) = 247.51 plf > 142.90 plf = OK 

Based on the calculation sample and the shear check provided in Table 9,  the number of windows 

permitted for each shed size along with the window dimensions considering the minimum spacing 

requirement of 28 inches as explained in Section 4.1 were provided in Table 10. The maximum number 

of windows provided are only applicable for the height and width values provided in the table. Change 

in the window dimensions may alter the maximum number of windows allowed per wall.  

Table 9: Window/Openings Requirements for Shear 

Max 

opening 

height 

(ft) 

Bldg. 

length 

(ft) 

Window 

width 

(ft) 

# Of 

windows 

Length 

of full 

height 

segment 

(ft) 

% Full 

- 

height 

Shear 

adjustment 

factor, Co 

Adjusted 

capacity 

of 

openings 

(plf) 

Unit 

shear in 

full height 

segments 

(plf) 

Check 

2.67 10 2.00 1 8.00 80% 1.00 321.44 312.72 OK 

4.00 28 3.66 2 20.68 74% 0.87 279.65 145.03 OK 

5.33 32 3.66 2 24.68 77% 0.77 247.51 142.90 OK 

5.33 40 3.66 2 32.68 82% 0.83 266.80 125.58 OK 

Table 10: Window Schedule per building size 

Shed Size. Max Window Height Window Width Max windows per wall 

8�x10� 2�-8� 2�-0� 1 

10�x28� 4�-0� 3�-8� 2 

12�x32� 5�-4� 3�-8� 2 

14�x40� 5�-4� 3-8� 3 
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5 Wall Stud Requirements 

Using the loads from C&C the stud requirements were assessed in this section. The stud spacing, span 

lengths, and dimensions are obtained from the CAD file provided.  

 Load, L    = -73.70 psf (worst case from Table 4)  

 Clear span   = 8 ft 

 Spacing   = 16 in  

 Size    = 2x4 

 Section module  = 3.06 in3 (for 2x4 stud) 

 Inertia    = 5.36 in4 (for 2x4 stud) 

5.1 SStress Checks 

5.1.1 Applied load  

 

5.1.2 Bending stress 

 

 

5.1.3 Horizontal shear stress 

 

 

5.1.4 Bending stress 

ꓕ  

5.1.5 Modulus for deflection criteria  

For deflection criteria, FBC 2020 specifies that the wind load from �Component & Cladding� (C&C) 

loading can be adjusted with a factor of 0.6 to determine the deflection. This particular factor is 

applicable when the members support glass. The possibility of windows being supported by the 

members may account for the glass and hence the C&C load is adjusted by 0.6 factor.  
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55.1.6 Joist/Stud and Wall Sheathing Combination 

However, the wall framing studs and the wall sheathing together resist the wind forces. Therefore, for 

the deflection calculations, the inertia can be adjusted to account for the wall sheathing. Table 11 

provides the values for a typical SPF grade #2 2x4 stud with 16� OC spacing and structural sheathing 

with nominal thickness of 0.375in. The combined moment of inertia for the stud and sheathing is 

8.88in4.  

Table 11: Combined properties of Joist and Wall Sheathing  

 Area (in2) d (in) 
Area x d 

(in3) 
y (in) Ay2 (in2) 

Moment 

of Inertia 

(in4) 

Combined 

Moment of Inertia 

(in4) 

Sheathing 1.14 3.69 4.21 1.59 2.89 0.002 - 

Joist 5.25 1.75 9.19 0.35 0.63 5.36 - 

Totals 6.39  13.40  3.52 5.36 3.52+5.36 = 8.88 

 

Neutral Axis (NA) of the combination (joist + sheathing) =  

�Y� values in Table 11: 

 For sheathing :   

 For Joist :  

The deflection check with modified moment of inertia (joist + sheathing): 
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5.2 MMinimum unadjusted properties from National Design Specification (NDS) for wood 

construction.  

5.2.1 Bending     

fb  Fb� 

Fb� = Fb * Cr * CF * CD 

 

Similar to deflection, the bending fb values are adjusted for the joist and plywood combination. The 

section modulus for joist and plywood combination is S = 4.44in3. Therefore, the updated Fb 

 

 

 

5.2.2 Horizontal Shear    

fv  Fv� 

Fv� = Fv * CH * CD 

 

5.2.3 Bearing     

fcꓕ Fcꓕ� 

     Fcꓕ = Fcꓕ * Cb 

ꓕ
ꓕ

 

5.2.4 Minimum unadjusted properties required by stud materials 

 Fb  = 1046 psi @ 175mph & 875 psi @ 160mph 

 Fv = 55.5 psi 

 FC  = 130.66 psi 

5.2.5 Adjustment factors used in the above calculations per NDS  

 CF, Size Factor    = 1.1 

 CD, Load Duration Factor   = 1.6 

 Cr, Representative Member Factor = 1.15 

 CH, Horizontal Shear Factor  = 2.0 

 Cb, Bearing Area Factor   = 1.0 
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5.3 SStuds Material Recommendation:  

Deflection Criteria 

 Spruce-Pine-Fir (SPF) studs with E = 1.5x106 psi for wind speeds up to 155mph. 

 SPF studs with structural sheathing with min nominal thickness of 0.375in can be used for wind 

speeds up to 175mph. 

 Southern Yellow Pine (SYP) studs with E = 1.5x106 psi can also be used for speeds up to 175mph.  

Bending Criteria 

 SPF studs with Fb = 875 psi for wind speeds up to 160mph 

 SYP studs with Fb greater than 1100 psi for wind speeds higher than 160mph up to 175mph 

6 Roof Truss Design 

Max wind load from ASCE 7-16 fig 28.5-1 = 61.7psf (uplift @ 180mph) 

 

 

 

 

 

Fb(LRFD) = 3000 psi 

fb=2964 psi < 3000 psi - OK 

The collar placed at 2/3rd of the vertical distance between top plate and the ridge will reduce the span 

length, Lmax to 5ft.  

 

 

 

Fb(LRFD) = 3000 psi 

fb=1512 psi < 3000 psi - OK 

6.1 Rafter Material Recommendation: 

 2x4 SYP No.2 rafters with Fb > 1500 psf can be used for wind speeds up to 180mph.  
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7 Floor Joist Design 

The max floor live loads provided in the CAD file shared with KiloNewton were used in this section. The 

stud spacing, span lengths, and dimensions are obtained from the CAD file provided.  

 Load, L    = 130 psf (live load 120psf and dead load 10psf) 

 Clear span   = 6 ft (max span allowed per CAD) 

 Spacing   = 16 in  

 Size    = 2x4 

 Section module  = 3.06 in3 (for 2x4 stud) 

 Inertia    = 5.36 in4 (for 2x4 stud) 

7.1 SStress Checks 

7.1.1 Applied load  

 

7.1.2 Bending stress 

 

 

7.1.3 Horizontal shear stress 

 

 

7.1.4 Bending stress 

ꓕ  

7.1.5 Modulus for deflection criteria  

For deflection criteria, using the combination of plywood (minimum nominal thickness = 0.75in) and 

joist (2x4) and the combination moment of inertia estimated as explained in Section 5.1.6. The floor live 

load used here is 110psf and the corresponding W is 146psf. 
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7.2 MMinimum unadjusted properties from National Design Specification (NDS) for wood 

construction.  

7.2.1 Bending     

fb  Fb� 

Fb� = Fb * Cr * CF * CD 

 

As explained in Section 5.1.6, the bending fb values are adjusted for the joist and plywood combination 

(with a minimum nominal thickness of 0.75in). The section modulus for joist and plywood combination 

is approximately S = 6.27in3.  

Therefore, the updated Fb 

 

 

7.2.2 Horizontal Shear    

fv  Fv� 

Fv� = Fv * CH * CD 

 

7.2.3 Bearing     

fcꓕ Fcꓕ� 

     Fcꓕ = Fcꓕ * Cb 

ꓕ
ꓕ

 

7.2.4 Minimum unadjusted properties required by stud materials 

 Fb  = 1039 psi @ 175mph & 868 psi @ 160mph 

 Fv = 74 psi 

 FC  = 173 psi 

Note: the floor sheathing should have a min nominal thickness of 0.375in. The CAD plans specify 3/4 or 

0.75in plywood which is more than adequate.  
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77.2.5 Adjustment factors used in the above calculations per NDS  

 CF, Size Factor    = 1.1 

 CD, Load Duration Factor   = 1.6 

 Cr, Representative Member Factor = 1.15 

 CH, Horizontal Shear Factor  = 2.0 

 Cb, Bearing Area Factor   = 1.0 

7.3 Studs Material Recommendation: 

Deflection Criteria 

 Spruce-Pine-Fir (SPF) studs with E = 1.5x106 psi and structural sheathing with a minimum 

nominal thickness of 0.75in can be used for floor live loads up to 100psf. 

 Southern Yellow Pine (SYP) studs with E = 1.7x106 psi and structural sheathing with a minimum 

nominal thickness of 0.75in can be used for floor live loads up to 110psf. 

 Southern Yellow Pine (SYP) studs with E = 1.8x106 psi or higher and structural sheathing with a 

minimum nominal thickness of 0.75in or greater are needed for floor live loads up to 120psf.  

Bending Criteria 

 SPF or SYP studs with Fb > 800 psi along with structural sheathing of nominal thickness of 0.75in 

or greater can be used for floor live loads up to 120psf.  

8 Fastener Checks 

8.1 Shear wall tie-downs 

The shear wall calculations are performed assuming that the hold-down (aka tie-down) anchors provide 

necessary support. The support needed per shear wall will be equal to the load per wall estimated. The 

max spacing for tie-down anchors per CAD plan provided is 8ft and therefore the controlling load for 

shear wall hold-down requirement is 2501lbs (calculated in Section 4.1 Table 8). 

 Hold-down capacity required at 175mph = 2501lbs  

 Hold-down capacity required at 170mph = 2359lbs  

The following tie-down anchors have different hold-down capacities:  

 1/2in x 30in eye anchor with 4in helix: 2400 lbs  

 5/8in x 40in eye anchor with 6 in helix:  4,000 lbs 

Therefore, 1/2in x 30in eye anchor with 4in helix can be used as hold-down anchors with no more than 

8ft spacing up to wind speeds 170mph. For speeds greater than 170mph, 5/8in x 40in anchor with 6in 

helix need to be used.  
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8.2 WWall to Floor connection 

 Type of connection  

Simpson H2.5A at each rafter w (4) 8D nails (From CAD designs shared with KiloNewton) 

 Load to be supported by the connection 

Max wind load from Table 4 = 73.7 psf (@ 175mph) 

 

 

 Capacity of the connection  

Simpson H2.5A at each stud w/ 8d x1.5� nails (uplift capacity from Simpsons product manual) 

- SPY: 625 lbs > 392 lbs � OK  

- SPF: 540 lbs > 392 lbs � OK  

 

8.3 Wall to Roof connection 

 Type of connection 

 Simpson H1 at each rafter w (4) 8d nails (From CAD designs shared with KiloNewton) 

 Load to be supported by the connection 

  Max wind load from ASCE 7-16 fig 28.5-1 = 61.7psf (uplift @ 180mph) 

 

 

 

 Capacity of the connection  

Simpson H1 at each rafter w/ 8D nails (uplift capacity from Simpsons product manual):  

- SPY: 600 lbs > 432 lbs � OK  

- SPF: 500 lbs > 432 lbs � OK  

 

8.4 Roof to Roof connection (Ridge) 

 Type of connection  

2x4 Truss Plate  (From CAD designs shared with KiloNewton) 

 Load to be supported by the connection  

The load acting on the truss plate comes from either of the roof rafter connected by the truss 

plate. Each rafter carries the W estimated in the calculation above (i.e., W @ end of rafter in 

Section 8.3). Therefore, the total load acting on the truss plate is 2x432lbs = 864lbs. However, 

the collar ties reduce the span length of the rafter and thereby, the load acting on the ends of 

the rafters.  
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The adjusted load at the end of the rafter will be: 

 

 

 Capacity of the connection  

Simpson 2x4 Truss plate (Truss Bearing Enhancer, TBE) (uplift capacity from Simpsons product 

manual): 

- SPY rafters: 730 lbs > 618 lbs � OK (Roof rafters are always SYP) 

 

 


