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2 E LI PS Bath & Body Works #737 - Remote Storage 1/31/2023
ENGINEERING Puyallup, Washington NSB
PIPP MOBILE STORAGE SYSTEMS INC.
STEEL STORAGE SHELVING - LIGHT RETAIL
CODES: Current Editions of the: IBC & CBC & ASCE 7 & RMI
Design Inputs: Steel Storage Shelving: MOBILE UNITS
Shelving Geometry -
Height of Shelving Unit = 10.0 ft Steel Yield Stress = 33 ksi
Width of Shelving Unit = 4.0 ft Modulus of Elast. = 29000  ksi
Depth of Shelving Unit = 2.5 ft Eff. Lx Factor= 1.7
Number of Shelves/Unit = 6 Unbraced Length,x = 22.5 in
Vertical Shelf Spacing = 22.5 in Unbraced Length,y = 22.5 in
Back to Back Unit? NO Type of Post? 14ga Upright Posts
Unit Type: MOBILE Type of Beam? DRZ Z-Beam
Number of Units per Track? 1 Top Shelf Loaded? YES
Mobile Anchor Spacing? 22.50 in Intermediate Anchor:  Double
Wall Supported Unit? NO

Shelving Loading -

Live Load per Shelf = 16.00 psf
Maximum Weight per Shelf = 160 Ibs
Dead Load per Shelf = 2.5 psf
Weight of Each Post = 7.4 Ibs
Weight of Mobile Carriage = 50 Ibs

Floor Load Calculations:

Display On Plaque Near Shelving Units
Per 48.00 in. x 30.00 in. shelf

Particle Board Shelf Material

Shelving is NOT accessible to public

Ground FIr Conc Slab
2500 psi NWC Concrete
3/8"¢$ KB-TZ2 w/ 2.000" Embedment

Total Load on Each Post = 285 Ibs

Total Load On Each Unit = 1190 lbs

Floor Area Load = 12.0 ft2

Allowable Floor Loading = 100 psf

| Floor Load Under Shelf = 99 psf

IOK FOR 100psf RETAIL FLOOR LOADING

Seismic Information -

Risk Category = Il Not Open to the Public SDC: D
Seismic Importance Factor (I¢) = 1.0
Site Class = D — Default Worst Case Assumed
Mapped Accel. Parameters: p= 13
Ss = 1.264 Fa= 1.200 Sms = 1.517 Sds = 1.011
S1=0.436 Fv=1.864 Sm1l=0.813 Sd1 = 0.542
Structural System: ASCE 7 Section 15.5.1
Steel Storage Shelving: R=4 ap=2.5 Ip=1.0
Average Roof Height = 20 ft 0'-0" For Ground Floor Location
Height of Base Attachment = 0 ft Ground Floor
Shear Coeff Boundaries = Vmin = 0.044 RMI, 2.6.3
Vmax = 0.253 RMI, 2.6.3
Design Base Shear Coeff = V.= 0.230 Adjusted For ASD RMI, 2.6.3
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2 E( LI P E Bath & Body Works #737 - Remote Storage 1/31/2023
ENGINEER G Puyallup, Washington NSB
Lateral Force Distribution: per ASCE 7 Section 15.5.1

Total Dead Load per Level = 29.9 Ibs
Total Live Load per Level = 160 Ibs
Lateral DL Force per Level = 6.9 Ibs
Lateral LL Force per Level = 36.8 Ibs
67% of LL Force per Level = 24.7 Ibs
Total DL Base Shear = 41.3 Ibs
Total LL Base Shear = 220.8 Ibs
LC1: Each Level, Loaded to 67% of its Live Weight Cumulative Moment: 49570 in-lbs
| Total Base Shear = 189.3 Ibs |LC #1 Governs
LC 2: Top Level Only, Loaded to 100% of its Live Weight Cumulative Moment: 29457 in-lbs
| Total Base Shear = 78.1 Ibs |LC #2 Does NOT Govern
Load Case #1: Load Case #2: Lateral Force/Shelf:
Shelf Heights: Load: % Per Shelf: Load: % Per Shelf:  Force #: LC #1: LC #2:
hl= 4in 137 lbs 1.1% 30 Ibs 0.4% F1= 2.11bs 0.3 lbs
h2= 27in 137 Ibs 7.3% 30 Ibs 2.7% F2 = 13.9 lbs 2.11bs
h3 = 49in 137 lbs 13.6% 30 Ibs 5.0% F3= 257lbs 3.9 |bs
hd= 72in 137 lbs 19.8% 30 Ibs 7.3% FA= 37.4lbs 5.7 Ibs
h5= 94in 137 lbs 26.0% 30 Ibs 9.5% F5=  49.21lbs 7.5 Ibs
h6= 117 in 137 Ibs 32.2% 190 lbs 75.1% F6= 61.01lbs 58.7 lbs
h7= 0in 0 lbs 0.0% 0 lbs 0.0% F7=  0.0lbs 0.0 lbs
h8= 0in 0 lbs 0.0% 0 lbs 0.0% F8=  0.0lbs 0.0 lbs
h9= 0in 0 lbs 0.0% 0 lbs 0.0% F9=  0.0lbs 0.0 lbs
h10= 0Oin 0 lbs 0.0% 0 lbs 0.0% F10=  0.0lbs 0.0 lbs
hll= 0Oin 0 lbs 0.0% 0 lbs 0.0% Fl11=  0.0lbs 0.0 lbs
h12= 0in 0 lbs 0.0% 0 lbs 0.0% F12=  0.0lbs 0.0 lbs
h13= 0in 0 lbs 0.0% 0 lbs 0.0% F13=  0.0lbs 0.0 Ibs
h14= 0in 0 lbs 0.0% 0 lbs 0.0% F14=  0.0lbs 0.0 lbs
hl15= 0in 0 lbs 0.0% 0 lbs 0.0% F15=  0.0lbs 0.0 lbs
hl16= 0in 0 lbs 0.0% 0 lbs 0.0% F16=  0.0lbs 0.0 lbs
hl17= 0in 0 lbs 0.0% 0 lbs 0.0% F17=  0.0lbs 0.0 lbs
h18= 0in 0 lbs 0.0% 0 lbs 0.0% F18=  0.0lbs 0.0 lbs
h19= 0in 0 lbs 0.0% 0 lbs 0.0% F19=  0.0lbs 0.0 lbs
h20= 0in 0 lbs 0.0% 0 lbs 0.0% F20=  0.01lbs 0.0 lbs
Sum =100% Sum =100% Total= 189.3 lbs 78.1 lbs

By inspection, the force distribution for intermediate level without live load (case 2) is negligible. Calculate the
moment for each column based on the total seismic base shear for each shelf being loaded to 67% of it's
allowable live weight. The column at the center of the shelving system is the worst case for this condition.
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z E( LI PS Bath & Body Works #737 - Remote Storage 1/31/2023
ENGINEERING Puyallup, Washington NSB
Column Calculations - Combined Bending and Axial
Post Type: Double Rivet "L" or "T" Post

Width = 1.5 in r= 0.470 in
Depth = 1.5 in S,= 0.044 in3
Thickness = 0.075 in L= 0.049 in4
A= 0217 in2
Column Bending Calculations -
Max Column Moment = 43.9 ft-lbs
Allowable Bending Stress = 19.8 ksi
Bending Stress on Column = 11.9 ksi |Bending Stress OK |
Column Deflection Calculations -
Max Deflection = 0.457 in At Top of Unit
Deflection Ratio = 263 L/A
Allowable Deflection = 6 in Max Deflection = 5% of Height
|Deflection OK |
Column Axial Calculations - Per "L" Post
DL+PL= 285 Ibs RMI Load Combination #1
DL+PL+EQ= 414 Ibs RMI Load Combination #6
Column Capacity Calculations -
Controlling Buckling Stress = 9.6 ksi
Allowable Comp. Stress = 9.6 ksi
Factor of Safety for Comp. = 1.80
Nominal Column Capacity = 2068 Ibs
Allowable Column Capacity = 1149 Ibs
Static Axial Load on Column = 285 Ibs |Axial Load OK |
Combined Bending And Axial Forces -
Critical Buckling Load = 9527 Ibs
Axial Stress Unity = 0.360 Magnification Factor = 0.946
Bending Stress Unity = 0.539 Ch= 0.85
| Combined Stress Unity = 0.900 |Column is Adequate |

PRCTI20230176




2 E( Ll PS Bath & Body Works #737 - Remote Storage 1/31/2023
FERING Puyallup, Washington NSB

Overturning and Anti-Tip Calculations

Overturning Forces On Anchors Overstrength Factor, Q = 2.00
(LRFD)
. X L Overturning L Net .
Load Total xelght, Base Shear, Eh Ver:g::e;mlc Moment (0=2), Reswtmiﬂl\r/loment, Overturning ShTr:;oor:evper 'L&eer:ii::;):ci
Combination ' Mo Moment, Mn ’ '
(Ibs) (Ibs) (Ibs) (ft-Ibs) (ft-Ibs) (ft-Ibs) (Ibs) (Ibs)
LC1 823 208 166 1469 718 751 104 301
LC2 340 86 69 750 296 454 43 182
W(LC1) = (DLspery + 0.67 * LLgyeys) * # of Shelves Mr = (0.9 « W — Ev) « & Per Side of Unit
W (LC2) = DLgpers * # of Shelves + LLgnery Mn = Mo — Mr 2
Eh = (Vt * W) /(0.7 * p) Q*En
Ev =020 * Sds « W V' = oF anchors
Mo(LC1) = Q= Y (hx * fx/0.7) n

T=—w-49
Mo(LC2) = QVt/0.7 * (DLrogar * (5 +S) + LLsnery * H ) #of Anchors

USE: POST INSTALLED ANCHOR BOLTS / LAG SCREWS AS REQUIRED FOR FLOOR NOTED BELOW

Fixed Units - Allowable Loads 2500 psi NWC Concrete
Allowable Tension Force = 1327 Ibs 3/8"¢$ KB-TZ2 w/ 2.000" Embedment
Allowable Shear Force = 1165 Ibs
Fixed Units - Combined LC1: 0.227 [Floor anchors are adequate |
Loading LC2: 0.137
Mobile Units - Allowable Loads
Mobile Unit Anchors - LC1: 0.415 Allowable Tension Force = 1448 |bs
LC2: 0.251 Allowable Shear Force = 1541 lbs
Anti-Tip Track Design - |Floor anchors are adequate |
Type of Anti-Tip Device = Arm and Track
Tension per Carriage Anchor = 601 Ibs
l Combined Loading = 0.415 | |Floor anchors are adequate |
Tension per Shelf Post = 346 Ibs
Capacity of Screws to Carriage = 1200 Ibs [(2) 1/4-in screws are adequate |
Anti-Tip Peg Yield Stress = 40.275 ksi Steel Fy = 53.700 ksi
Thickness Anti-Tip Peg Head = 0.09 in Fu = 63.800 ksi
Width of Anti-Tip Peg Head = 0.43 in
Section Modulus of Peg Head = 0.0006 in3
Allowable Stress on Leg = 40.275 ksi
Bending Stress on Leg = 25.71 ksi
| Anti-Tip Stress Unity = 0.638 | |Bending Stress OK |
Section Modulus of Track = 0.093 in3
Spacing of Track A.B's = 22.50 in
Allowable Alumn. Stress = 21 ksi 6061-T6 Fty = 35.000 ksi
Bending Stress on Track = 10.47 ksi Ftu = 38.000 ksi
l Track Stress Unity = 0.498 | [Bending Stress OK |
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EER

G I N I'N G Puyallup, Washington NSB

E

Shelf Beam Calculations

Shelf Beam Calculations: DRZ Z-Beam
Steel Yield Stress = 33 ksi Shelf DL = 2.5 psf
Modulus of Elast. = 29000 ksi Shelf LL = 16.00 psf

Beam Type: DRZ Z-Beam

Area of Beam = 0.234 in2
Section Modulus of Beam = 0.054 in3
Moment of Inertia of Beam = 0.058 in4
Shelf Width = 4.0 ft Allowable Bending Stress = 19.8 ksi
Shelf Depth = 2.5 ft Allowable Shear Stress = 13.2 ksi
Total Load/Shelf = 185 Ibs
Distributed Load = 23.125 olf
Maximum Design Moment = 46.3 ft-lbs
Maximum Design Shear = 46.3 Ibs
Beam Bending Stress = 10.3 ksi
Bending Stress Unity = 0.519 |Bending Stress OK |
Beam Shear Stress = 0.20 ksi
Shear Stress Unity = 0.015 [Shear Stress OK |
Max Allowable Deflection = 0.267 in L/180
Maximum Beam Deflection = 0.079 in Deflection OK
Shelf Beam Rivet Check:
Diameter of Rivet = 0.25 in
Post Moment Shear on Rivet = 351.0 lbs
Beam Shear on Rivet = 46.3 Ibs
Resultant Shear = 354.0 Ibs
Bearing Capacity of Rivet = 519.8 Ibs |Bearing Stress OK |
Allowable Shear Stress = 13.5 ksi
Shear Stress on Rivet = 7.2 ksi [Shear Stress OK |
Seismic Uplift on Shelves -
Vertical Seismic Component = 37.4 Ibs
Vertical Total Load per Shelf = 137.1 lbs
Connection Points per Shelf = 4.0 (1) per Corner
Net Uplift Load per Shelf = -44.9 Ibs
l Uplift Forcer per Connection = -11.2 Ibs | | Rivet Connection OK
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Bath & Body Works #737 - Remote Storage
I'N G Puyallup, Washington NSB

1/31/2023

Slab Bearing & Uplift Calculations

Slab Design Properties -

Minimum Concrete Strength = 2500 psi
Thickness of Concrete Slab = 4 in

Weight of Concrete Slab = 50 psf

Allowable Bearing Pressure = 500 psf

Bearing Loads On Post = 45 Ibs

240 Ibs

294 Ibs

Uplift Loads on Post = 358 Ibs

Slab Bearing Capacity -

Depth of Post on Slab = 1.5 in
Factored Bearing Load = 858 Ibs
Required Bearing Area = 166.66 in2

Critical Section = 3.70 in
Soil Pressure on Crit. Section = 741.0 plf
Section Modulus = 32.0 in3
Shear Area = 22 in
Conc. Shear Stress = 9.7 psi
Allowable Shear Stress = 73.2 psi
Conc. Bending Stress = 13.2 psi
Allowable Bending Stress = 137.5 psi
Slab Uplift Capacity -
Required Area to Resist Uplift = 6.68 ft2
Length of Slab Req'd = 0.83 ft
Worst Case Length of Slab = 1.25 ft
Distance to Anchor Bolt = 0.63 ft
Length of 1ft Strip = 1.25 ft
Shear Force on 1ft Strip = 87.5 Ibs
Allowable Shear Force = 1760.0 Ibs
Bending Moment on 1ft Strip = 13.7 ft-lbs
Allowable Bending Moment = 366.7 ft-lbs

PRCTI20230176

Assumed
Assumed

Assumed
Dead Load
Live Load

EQ Load

Resultant Uplift

12.91 inches per side

For Bending
Along Critical Length
Plain Concrete per Foot

[Shear Stress OK |

[Bending Stress OK |

Assume Required Area / Full Shelf Width
Maximum Length Required

Length Safety Factor: 2.00

[Shear OK |

[Bending OK |




2 E LI PS Bath & Body Works #737 - Remote Storage 1/31/2023
ENGINEERING Puyallup, Washington NSB
PIPP MOBILE STORAGE SYSTEMS INC.
STEEL STORAGE SHELVING - LIGHT RETAIL
CODES: Current Editions of the: IBC & CBC & ASCE 7 & RMI
Design Inputs: Steel Storage Shelving: FIXED UNITS - 30" DEEP
Shelving Geometry -
Height of Shelving Unit = 10.0 ft Steel Yield Stress = 33 ksi
Width of Shelving Unit = 4.0 ft Modulus of Elast. = 29000  ksi
Depth of Shelving Unit = 2.5 ft Eff. Lx Factor= 1.7
Number of Shelves/Unit = 5 Unbraced Length,x = 21.0 in
Average Vertical Shelf Spacing = 225 in Unbraced Length,y = 21.0 in
Back to Back Unit? NO Type of Post? 14ga Upright Posts
Unit Type: FIXED Type of Beam? DRZ Z-Beam
Number of Units per Track? NA Top Shelf Loaded? YES
Mobile Anchor Spacing? in Intermediate Anchor:  Double

Wall Supported Unit? YES

Shelving Loading -

Live Load per Shelf = 20.75 psf
Maximum Weight per Shelf = 205 Ibs
Dead Load per Shelf = 2.5 psf
Weight of Each Post = 7.4 Ibs
Weight of Mobile Carriage = 0 Ibs

Floor Load Calculations:

Display On Plaque Near Shelving Units
Per 48.00 in. x 30.00 in. shelf

Particle Board Shelf Material

Shelving is NOT accessible to public

Ground FIr Conc Slab
2500 psi NWC Concrete
3/8"¢$ KB-TZ2 w/ 2.000" Embedment

Total Load on Each Post = 295 Ibs

Total Load On Each Unit = 1180 lbs

Floor Area Load = 12.0 ft2

Allowable Floor Loading = 100 psf

| Floor Load Under Shelf = 98 psf

IOK FOR 100psf RETAIL FLOOR LOADING

Seismic Information -

Risk Category = Il Not Open to the Public SDC: D
Seismic Importance Factor (I¢) = 1.0
Site Class = D — Default Worst Case Assumed
Mapped Accel. Parameters: p= 13
Ss = 1.264 Fa= 1.200 Sms = 1.517 Sds = 1.011
S1=0.436 Fv=1.864 Sm1l=0.813 Sd1 = 0.542
Structural System: ASCE 7 Section 15.5.1
Steel Storage Shelving: R=4 ap=2.5 Ip=1.0
Average Roof Height = 20 ft 0'-0" For Ground Floor Location
Height of Base Attachment = 0 ft Ground Floor
Shear Coeff Boundaries = Vmin = 0.044 RMI, 2.6.3
Vmax = 0.253 RMI, 2.6.3
Design Base Shear Coeff = V.= 0.230 Adjusted For ASD RMI, 2.6.3
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2 E( LI PS Bath & Body Works #737 - Remote Storage 1/31/2023
ENGINEERING Puyallup, Washington NSB
Lateral Force Distribution: per ASCE 7 Section 15.5.1

Total Dead Load per Level = 30.9 Ibs
Total Live Load per Level = 205 Ibs
Lateral DL Force per Level = 7.1 Ibs
Lateral LL Force per Level = 47.2 Ibs
67% of LL Force per Level = 31.6 Ibs
Total DL Base Shear = 35.6 Ibs
Total LL Base Shear = 235.8 Ibs
LC1: Each Level, Loaded to 67% of its Live Weight Cumulative Moment: 59563 in-lbs
| Total Base Shear = 193.5 Ibs |LC #1 Governs
LC 2: Top Level Only, Loaded to 100% of its Live Weight Cumulative Moment: 35541 in-lbs
| Total Base Shear = 82.7 Ibs |LC #2 Does NOT Govern
Load Case #1: Load Case #2: Lateral Force/Shelf:
Shelf Heights: Load: % Per Shelf: Load: % Per Shelf:  Force #: LC #1: LC #2:
hl= 24in 168 lbs 6.8% 31 Ibs 2.1% Fl1= 13.1lbs 1.7 lbs
h2= 47in 168 Ibs 13.3% 31 lbs 4.1% F2 = 25.7 lbs 3.4 1bs
h3= 70in 168 Ibs 19.8% 31 lbs 6.1% F3 = 38.3 Ibs 5.0 Ibs
h4 = 93in 168 Ibs 26.3% 31 lbs 8.1% F4 = 50.8 lbs 6.7 lbs
h5= 120in 168 lbs 33.9% 236 lbs 79.7% F5= 65.6 lbs 65.9 Ibs
h6= 0in 0 lbs 0.0% 0 lbs 0.0% F6 = 0.0 Ibs 0.0 Ibs
h7= 0in 0 lbs 0.0% 0 lbs 0.0% F7 = 0.0 lbs 0.0 lbs
h8= 0in 0 lbs 0.0% 0 lbs 0.0% F8 = 0.0 Ibs 0.0 Ibs
h9= 0in 0 lbs 0.0% 0 lbs 0.0% F9= 0.0 lbs 0.0 Ibs
h10= 0in 0 lbs 0.0% 0 lbs 0.0% F10 = 0.0 Ibs 0.0 Ibs
h1ll= 0in 0 lbs 0.0% 0 lbs 0.0% F11 = 0.0 lbs 0.0 lbs
h12= 0in 0 lbs 0.0% 0 lbs 0.0% F12 = 0.0 Ibs 0.0 Ibs
h13= 0in 0 lbs 0.0% 0 lbs 0.0% F13 = 0.0 lbs 0.0 Ibs
h1l4= 0in 0 lbs 0.0% 0 lbs 0.0% Fl14 = 0.0 Ibs 0.0 Ibs
h15= 0in 0 lbs 0.0% 0 lbs 0.0% F15 = 0.0 lbs 0.0 lbs
h16= 0in 0 lbs 0.0% 0 lbs 0.0% F16 = 0.0 Ibs 0.0 Ibs
hi7= 0in 0 lbs 0.0% 0 lbs 0.0% F17 = 0.0 lbs 0.0 lbs
h18= 0in 0 lbs 0.0% 0 lbs 0.0% F18 = 0.0 Ibs 0.0 Ibs
h19= 0in 0 lbs 0.0% 0 lbs 0.0% F19 = 0.0 lbs 0.0 lbs
h20= 0in 0 lbs 0.0% 0 lbs 0.0% F20 = 0.0 Ibs 0.0 Ibs
Sum =100% Sum =100% Total= 193.51bs 82.7 lbs

By inspection, the force distribution for intermediate level without live load (case 2) is negligible. Calculate the
moment for each column based on the total seismic base shear for each shelf being loaded to 67% of it's
allowable live weight. The column at the center of the shelving system is the worst case for this condition.
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ENGINEERING Puyallup, Washington NSB
Column Calculations - Combined Bending and Axial
Post Type: Double Rivet "L" or "T" Post

Width = 1.5 in r= 0.470 in
Depth = 1.5 in S,= 0.044 in3
Thickness = 0.075 in L= 0.049 in4
A= 0217 in2
Column Bending Calculations -
Max Column Moment = 45.1 ft-lbs
Allowable Bending Stress = 19.8 ksi
Bending Stress on Column = 12.2 ksi |Bending Stress OK |
Column Deflection Calculations -
Max Deflection = 0.418 in At Top of Unit
Deflection Ratio = 287 L/A
Allowable Deflection = 6 in Max Deflection = 5% of Height
|Deflection OK |
Column Axial Calculations - Per "L" Post
DL+PL= 295 Ibs RMI Load Combination #1
DL+PL+EQ= 426 Ibs RMI Load Combination #6
Column Capacity Calculations -
Controlling Buckling Stress = 104 ksi
Allowable Comp. Stress = 104 ksi
Factor of Safety for Comp. = 1.80
Nominal Column Capacity = 2247 Ibs
Allowable Column Capacity = 1248 Ibs
Static Axial Load on Column = 295 Ibs |Axial Load OK |
Combined Bending And Axial Forces -
Critical Buckling Load = 10937 Ibs
Axial Stress Unity = 0.341 Magnification Factor = 0.951
Bending Stress Unity = 0.551 C,= 0.85
| Combined Stress Unity = 0.892 |Column is Adequate |

PRCTI20230176
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ENGINEERING Puyallup, Washington NSB

Overturning and Anti-Tip Calculations

Overturning Forces On Anchors Overstrength Factor, Q = 2.00
(LRFD)
Total Weight Vertical Seismic Overturning Resisting Moment, Net Shear Force per Tension Force
Load W M Base Shear, Eh Force. Ev Moment (Q=2), ?Vlr " Overturning Anchor Vp per Anchor, T
Combination ' Mo Moment, Mn ’ '
(Ibs) (Ibs) (Ibs) (ft-Ibs) (ft-Ibs) (ft-Ibs) (Ibs) (Ibs)
LC1 841 213 170 1539 734 805 106 322
LC2 360 91 73 832 314 518 45 207
W(LC1) = (DLShe,f +0.67 LLShelf) * # of Shelves Mr = (0.9 x W — Ev) = 4 Per Side of Unit
W (LC2) = DLgpers * # of Shelves + LLgnery Mn = Mo — Mr 2
Eh = (Vt *W)/(0.7 x p) V= Q*Eh
Ev =0.20%*Sds W " #of Anchors
Mo(LC1) = Q * ¥ (hx * fx/0.7) u

T =—"%——
#of Anchors

Mo(LC2) = Q.+ Vt/0.7 * (DLrotar * (5 + ) + LLgnery * H)

USE: POST INSTALLED ANCHOR BOLTS / LAG SCREWS AS REQUIRED FOR FLOOR NOTED BELOW

Fixed Units - Allowable Loads 2500 psi NWC Concrete
Allowable Tension Force = 1327 Ibs 3/8"¢$ KB-TZ2 w/ 2.000" Embedment
Allowable Shear Force = 1165 lbs
Fixed Units - Combined LC1: 0.243 [Floor anchors are adequate |
Loading LC2: 0.156
Mobile Units - Allowable Loads
Mobile Units - LC1: N/A Allowable Tension Force = 1448 Ibs
Combined Loading LC2: N/A Allowable Shear Force = 1541 |lbs
Anti-Tip Track Design - IN/A |
Type of Anti-Tip Device = NONE
Tension per Carriage Anchor = N/A Ibs
| Combined Loading = N/A | IN/A |
Tension per Shelf Post = N/A Ibs
Capacity of Screws to Carriage = N/A Ibs |N/A |
Anti-Tip Peg Yield Stress = 40.275 ksi Steel Fy = 53.700 ksi
Thickness Anti-Tip Peg Head = 0.09 in Fu = 63.800 ksi
Width of Anti-Tip Peg Head = 0.43 in
Section Modulus of Peg Head = 0.0006 in3
Allowable Stress on Leg = 40.275 ksi
Bending Stress on Leg = N/A ksi
| Anti-Tip Stress Unity = N/A | IN/A |
Section Modulus of Track = 0.093 in3
Spacing of Track A.B's = 0.00 in
Allowable Alumn. Stress = 21 ksi 6061-T6 Fty = 35.000 ksi
Bending Stress on Track = N/A ksi Ftu = 38.000 ksi
| Track Stress Unity = N/A ] IN/A |
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Shelf Beam Calculations

Shelf Beam Calculations: DRZ Z-Beam
Steel Yield Stress = 33 ksi Shelf DL = 2.5 psf
Modulus of Elast. = 29000 ksi Shelf LL = 20.75 psf

Beam Type: DRZ Z-Beam

Area of Beam = 0.234 in2
Section Modulus of Beam = 0.054 in3
Moment of Inertia of Beam = 0.058 ind
Shelf Width = 4.0 ft Allowable Bending Stress = 19.8 ksi
Shelf Depth = 2.5 ft Allowable Shear Stress = 13.2 ksi
Total Load/Shelf = 233 Ibs
Distributed Load = 29.0625 nolf
Maximum Design Moment = 58.1 ft-lbs
Maximum Design Shear = 58.1 Ibs
Beam Bending Stress = 12.9 ksi
Bending Stress Unity = 0.652 [Bending Stress OK |
Beam Shear Stress = 0.25 ksi
Shear Stress Unity = 0.019 [Shear Stress OK |
Max Allowable Deflection = 0.267 in L/180

Maximum Beam Deflection = 0.100 in |Deflection OK ]

Shelf Beam Rivet Check:

Diameter of Rivet = 0.25 in
Post Moment Shear on Rivet = 360.8 Ibs
Beam Shear on Rivet = 58.1 Ibs
Resultant Shear = 365.5 Ibs
Bearing Capacity of Rivet = 519.8 Ibs |Bearing Stress OK |
Allowable Shear Stress = 13.5 ksi
Shear Stress on Rivet = 7.4 ksi [Shear Stress OK |
Seismic Uplift on Shelves -
Vertical Seismic Component = 47.0 Ibs
Vertical Total Load per Shelf = 168.3 Ibs
Connection Points per Shelf = 4.0 (1) per Corner
Net Uplift Load per Shelf = -53.9 Ibs
l Uplift Forcer per Connection = -13.5 Ibs | | Rivet Connection OK

PRCTI20230176
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ENGINEERING Puyallup, Washington NSB
Wall Supported Unit Calculations
Seismic Force at Top of Units -

Average Roof Height = 20.0 ft
Height of Attachment = 10.0 ft
Shear Coeff Boundaries = Viin = 0.303
Vimax = 1.618
Design Base Shear Coeff = V.= 0.460 Adjusted For ASD and "p"
Total Weight per Unit = 841 Ibs
Lateral Force at Top/Bottom = 194 Ibs
Standard Stud Spacing = 16 in
Wall Connections per Unit = 3
Tek Screw Capacity = 84 Ibs Tension Cap. for #10 Screw in 20ga Stud
Force Per Connection = 65 Ibs IScrew Capacity OK |
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PS Bath & Body Works #737 - Remote Storage 1/31/2023
R

ENGI I'N G Puyallup, Washington NSB
Light Gauge Steel Stud Wall Framing
Stud Design Data -
Height of Wall Studs = 16.0 ft Int. Non-Brg - Worst Case Ht Assumed
Location of Point Load = 10.0 ft
Design Lateral Load = 64.5 Ibs From Shelving Unit
Additional Lateral Load = 5.0 psf Interior Seismic Force
Design Axial Load = 85.3 Ibs Dead Load of Wall Framing
Spacing of Studs = 16.0 in

TRY: 3-5/8" x 1-5/8" x 20ga Studs @ 16" o.c. (Worst Case Assumed)

Width = 3.625 in rx = 1.450 in
Depth = 1.625 in ry = 0.616 in
Thickness = 0.035 in Sx = 0.268 in3
Fy = 33 ksi Ix = 0.551 in4
E= 29000 ksi Ap = 0.262 in2
K= 1.0 Unbraced Length X = 16 ft
Unbraced Length Y = 4 ft

Stud Capacity -

Buckling Stress, X = 16.32 ksi
Buckling Stress, Y = 47.14 ksi
Allowable Buckling Stress = 16.32 ksi
Nominal Axial Strength = 4277 lbs
Factor of Safety = 1.92
Allowable Axial Load = 2228 Ibs
Maximum Design Moment = 455.3 ft-lbs
Maximum Design Shear = 93.7 Ibs
Allowable Bending Stress = 21.78 ksi
Actual Bending Stress = 20.38  ksi [Bending Stress OK |
Allowable Shear Stress = 13.20 ksi
Actual Shear Stress = 0.36 ksi [Shear stress OK |
Allowable Axial Stress = 8.50 ksi
Actual Axial Stress = 0.33 ksi |Axial Stress OK |
l Combined Stress Unity = 097 | |[Combined Stress OK |
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I'N G Puyallup, Washington NSB

1/31/2023

Slab Bearing & Uplift Calculations

Slab Design Properties -

Minimum Concrete Strength = 2500 psi
Thickness of Concrete Slab = 4 in

Weight of Concrete Slab = 50 psf

Allowable Bearing Pressure = 500 psf

Bearing Loads On Post = 39 Ibs

256 Ibs

308 Ibs

Uplift Loads on Post = 381 Ibs

Slab Bearing Capacity -

Depth of Post on Slab = 1.5 in
Factored Bearing Load = 896 Ibs
Required Bearing Area = 173.56 in2

Critical Section = 3.84 in
Soil Pressure on Crit. Section = 743.4 plf
Section Modulus = 32.0 in3
Shear Area = 22 in
Conc. Shear Stress = 10.2 psi
Allowable Shear Stress = 73.2 psi
Conc. Bending Stress = 14.3 psi
Allowable Bending Stress = 137.5 psi
Slab Uplift Capacity -
Required Area to Resist Uplift = 0.00 ft2
Length of Slab Req'd = 0.00 ft
Worst Case Length of Slab = 1.25 ft
Distance to Anchor Bolt = 0.63 ft
Length of 1ft Strip = 1.25 ft
Shear Force on 1ft Strip = 87.5 Ibs
Allowable Shear Force = 1760.0 Ibs
Bending Moment on 1ft Strip = 13.7 ft-lbs
Allowable Bending Moment = 366.7 ft-lbs

PRCTI20230176

Assumed
Assumed

Assumed
Dead Load
Live Load

EQ Load

Resultant Uplift

13.17 inches per side

For Bending
Along Critical Length
Plain Concrete per Foot

[Shear Stress OK |

[Bending Stress OK |

Assume Required Area / Full Shelf Width
Maximum Length Required

Length Safety Factor: 2.00

[Shear OK |

[Bending OK |
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ENGINEERING Puyallup, Washington NSB
PIPP MOBILE STORAGE SYSTEMS INC.
STEEL STORAGE SHELVING - LIGHT RETAIL
CODES: Current Editions of the: IBC & CBC & ASCE 7 & RMI
Design Inputs: Steel Storage Shelving: FIXED UNITS - 18" DEEP
Shelving Geometry -
Height of Shelving Unit = 10.0 ft Steel Yield Stress = 33 ksi
Width of Shelving Unit = 4.0 ft Modulus of Elast. = 29000  ksi
Depth of Shelving Unit = 1.5 ft Eff. Lx Factor= 1.7
Number of Shelves/Unit = 5 Unbraced Length,x = 22.5 in
Average Vertical Shelf Spacing = 225 in Unbraced Length,y = 22.5 in
Back to Back Unit? NO Type of Post? 14ga Upright Posts
Unit Type: FIXED Type of Beam? DRL Low Profile
Number of Units per Track? NA Top Shelf Loaded? YES
Mobile Anchor Spacing? in Intermediate Anchor:  Double

Wall Supported Unit? YES

Shelving Loading -

Live Load per Shelf = 23.00 psf
Maximum Weight per Shelf = 135 Ibs
Dead Load per Shelf = 2.5 psf
Weight of Each Post = 7.4 Ibs
Weight of Mobile Carriage = 0 Ibs

Floor Load Calculations:

Display On Plaque Near Shelving Units
Per 48.00 in. x 18.00 in. shelf

Particle Board Shelf Material

Shelving is NOT accessible to public

Ground FIr Conc Slab
2500 psi NWC Concrete
3/8"¢$ KB-TZ2 w/ 2.000" Embedment

Total Load on Each Post = 195 lbs

Total Load On Each Unit = 780 lbs

Floor Area Load = 8.0 ft2

Allowable Floor Loading = 100 psf

| Floor Load Under Shelf = 97 psf

IOK FOR 100psf RETAIL FLOOR LOADING

Seismic Information -

Risk Category = Il Not Open to the Public SDC: D
Seismic Importance Factor (I¢) = 1.0
Site Class = D — Default Worst Case Assumed
Mapped Accel. Parameters: p= 13
Ss = 1.264 Fa= 1.200 Sms = 1.517 Sds = 1.011
S1=0.436 Fv=1.864 Sm1l=0.813 Sd1 = 0.542
Structural System: ASCE 7 Section 15.5.1
Steel Storage Shelving: R=4 ap=2.5 Ip=1.0
Average Roof Height = 20 ft 0'-0" For Ground Floor Location
Height of Base Attachment = 0 ft Ground Floor
Shear Coeff Boundaries = Vmin = 0.044 RMI, 2.6.3
Vmax = 0.253 RMI, 2.6.3
Design Base Shear Coeff = V.= 0.230 Adjusted For ASD RMI, 2.6.3
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ENGINEERING Puyallup, Washington NSB
Lateral Force Distribution: per ASCE 7 Section 15.5.1

Total Dead Load per Level = 20.9 Ibs
Total Live Load per Level = 135 Ibs
Lateral DL Force per Level = 4.8 Ibs
Lateral LL Force per Level = 31.1 Ibs
67% of LL Force per Level = 20.8 Ibs
Total DL Base Shear = 24.0 Ibs
Total LL Base Shear = 155.3 Ibs
LC1: Each Level, Loaded to 67% of its Live Weight Cumulative Moment: 39420 in-lbs
| Total Base Shear = 128.1 Ibs |LC #1 Governs
LC 2: Top Level Only, Loaded to 100% of its Live Weight Cumulative Moment: 23601 in-lbs
| Total Base Shear = 55.1 Ibs |LC #2 Does NOT Govern
Load Case #1: Load Case #2: Lateral Force/Shelf:
Shelf Heights: Load: % Per Shelf: Load: % Per Shelf:  Force #: LC #1: LC #2:
hl= 24in 111 lbs 6.8% 21 lbs 2.1% Fl1= 8.7 Ibs 1.2 Ibs
h2= 47in 111 Ibs 13.3% 21 lbs 4.2% F2 = 17.0 Ibs 2.3 lbs
h3= 70in 111 Ibs 19.8% 21 lbs 6.2% F3 = 25.3 Ibs 3.4 1bs
h4 = 93in 111 Ibs 26.3% 21 lbs 8.2% F4 = 33.7 lbs 4.5 Ibs
h5= 120in 111 lbs 33.9% 156 lbs 79.3% F5 = 43.4 Ibs 43.7 lbs
h6= 0in 0 lbs 0.0% 0 lbs 0.0% F6 = 0.0 Ibs 0.0 Ibs
h7= 0in 0 lbs 0.0% 0 lbs 0.0% F7 = 0.0 lbs 0.0 lbs
h8= 0in 0 lbs 0.0% 0 lbs 0.0% F8 = 0.0 Ibs 0.0 Ibs
h9= 0in 0 lbs 0.0% 0 lbs 0.0% F9= 0.0 lbs 0.0 Ibs
h10= 0in 0 lbs 0.0% 0 lbs 0.0% F10 = 0.0 Ibs 0.0 Ibs
h1ll= 0in 0 lbs 0.0% 0 lbs 0.0% F11 = 0.0 lbs 0.0 lbs
h12= 0in 0 lbs 0.0% 0 lbs 0.0% F12 = 0.0 Ibs 0.0 Ibs
h13= 0in 0 lbs 0.0% 0 lbs 0.0% F13 = 0.0 lbs 0.0 Ibs
h1l4= 0in 0 lbs 0.0% 0 lbs 0.0% Fl14 = 0.0 Ibs 0.0 Ibs
h15= 0in 0 lbs 0.0% 0 lbs 0.0% F15 = 0.0 lbs 0.0 lbs
h16= 0in 0 lbs 0.0% 0 lbs 0.0% F16 = 0.0 Ibs 0.0 Ibs
hi7= 0in 0 lbs 0.0% 0 lbs 0.0% F17 = 0.0 lbs 0.0 lbs
h18= 0in 0 lbs 0.0% 0 lbs 0.0% F18 = 0.0 Ibs 0.0 Ibs
h19= 0in 0 lbs 0.0% 0 lbs 0.0% F19 = 0.0 lbs 0.0 lbs
h20= 0in 0 lbs 0.0% 0 lbs 0.0% F20 = 0.0 Ibs 0.0 Ibs
Sum =100% Sum =100% Total= 128.11bs 55.1 lbs

By inspection, the force distribution for intermediate level without live load (case 2) is negligible. Calculate the
moment for each column based on the total seismic base shear for each shelf being loaded to 67% of it's
allowable live weight. The column at the center of the shelving system is the worst case for this condition.
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Column Calculations - Combined Bending and Axial
Post Type: Double Rivet "L" or "T" Post

Width = 1.5 in r= 0.470 in
Depth = 1.5 in S,= 0.044 in3
Thickness = 0.075 in L= 0.049 in4
A= 0217 in2
Column Bending Calculations -
Max Column Moment = 29.9 ft-lbs
Allowable Bending Stress = 19.8 ksi
Bending Stress on Column = 8.1 ksi |Bending Stress OK |
Column Deflection Calculations -
Max Deflection = 0.277 in At Top of Unit
Deflection Ratio = 434 L/A
Allowable Deflection = 6 in Max Deflection = 5% of Height
|Deflection OK |
Column Axial Calculations - Per "L" Post
DL+PL= 195 Ibs RMI Load Combination #1
DL+PL+EQ= 342 Ibs RMI Load Combination #6
Column Capacity Calculations -
Controlling Buckling Stress = 9.6 ksi
Allowable Comp. Stress = 9.6 ksi
Factor of Safety for Comp. = 1.80
Nominal Column Capacity = 2068 Ibs
Allowable Column Capacity = 1149 Ibs
Static Axial Load on Column = 195 Ibs |Axial Load OK |
Combined Bending And Axial Forces -
Critical Buckling Load = 9527 Ibs
Axial Stress Unity = 0.298 Magnification Factor = 0.963
Bending Stress Unity = 0.360 C,= 0.85
| Combined Stress Unity = 0.658 |Column is Adequate |
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Bath & Body Works #737 - Remote Storage

Puyallup, Washington

1/31/2023
NSB

Overturning and Anti-Tip Calculations

Overturning Forces On Anchors

Overstrength Factor, Q = 2.00

(LRFD)
. X L Overturning L Net .
Total Weight, Vertical Seismic Resisting Moment, X Shear Force per Tension Force
Load Base Shear, Eh Moment (Q=2), Overturning
w Force, Ev Mr Anchor, V per Anchor, T
Combination Mo Moment, Mn
(Ibs) (Ibs) (Ibs) (ft-lbs) (ft-lbs) (ft-lbs) (Ibs) (lbs)
LC1 557 141 113 1018 291 727 70 485
LC2 240 61 48 553 125 428 30 285
a Per Side of Unit
W(LC1) = (DLShelf +0.67 * LLShelf) * # of Shelves Mr = (09*W — Ev) 3
W (LC2) = DLgpeis * # of Shelves + LLgpers Mn = Mo — Mr
Eh = (Vt * W) /(0.7 * p) V= Q*Eh
Ev =0.20 * Sds * W - #of Anchors
Mo(LC1) = Q * ¥ (hx * fx/0.7) e

Mo(LC2) = QxVt/0.7 * (DLroar * (3 + ) + LLsnery * H) #of Anchors

USE: POST INSTALLED ANCHOR BOLTS / LAG SCREWS AS REQUIRED FOR FLOOR NOTED BELOW

Fixed Units - Allowable Loads 2500 psi NWC Concrete

Allowable Tension Force = 1327 Ibs 3/8"¢$ KB-TZ2 w/ 2.000" Embedment
Allowable Shear Force = 1165 Ibs
Fixed Units - Combined LC1: 0.365 [Floor anchors are adequate |
Loading LC2: 0.215
Mobile Units - Allowable Loads
Mobile Units - LC1: N/A Allowable Tension Force = 1448 Ibs
Combined Loading LC2: N/A Allowable Shear Force = 1541 lbs
Anti-Tip Track Design - IN/A |
Type of Anti-Tip Device = NONE
Tension per Carriage Anchor = N/A Ibs
| Combined Loading = N/A | IN/A |
Tension per Shelf Post = N/A Ibs
Capacity of Screws to Carriage = N/A Ibs IN/A |
Anti-Tip Peg Yield Stress = 40.275 ksi Steel Fy = 53.700 ksi
Thickness Anti-Tip Peg Head = 0.09 in Fu = 63.800 ksi
Width of Anti-Tip Peg Head = 0.43 in
Section Modulus of Peg Head = 0.0006 in3
Allowable Stress on Leg = 40.275 ksi
Bending Stress on Leg = N/A ksi
| Anti-Tip Stress Unity = N/A | IN/A |
Section Modulus of Track = 0.093 in3
Spacing of Track A.B's = 0.00 in
Allowable Alumn. Stress = 21 ksi 6061-T6 Fty = 35.000 ksi
Bending Stress on Track = N/A ksi Ftu = 38.000 ksi
| Track Stress Unity = N/A ] IN/A |
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Shelf Beam Calculations
Shelf Beam Calculations: DRL Low Profile

Steel Yield Stress = 33 ksi Shelf DL = 2.5 psf
Modulus of Elast. = 29000 ksi Shelf LL = 23.00 osf
Beam Type: DRL Low Profile
Area of Beam = 0.264 in2
Section Modulus of Beam = 0.098 in3
Moment of Inertia of Beam = 0.072 in4
Shelf Width = 4.0 ft Allowable Bending Stress = 19.8 ksi
Shelf Depth = 1.5 ft Allowable Shear Stress = 13.2 ksi
Total Load/Shelf = 153 Ibs
Distributed Load = 19.125 olf
Maximum Design Moment = 38.3 ft-lbs
Maximum Design Shear = 38.3 Ibs
Beam Bending Stress = 4.7 ksi
Bending Stress Unity = 0.238 |Bending Stress OK |
Beam Shear Stress = 0.14 ksi
Shear Stress Unity = 0.011 [Shear Stress OK |
Max Allowable Deflection = 0.267 in L/180
Maximum Beam Deflection = 0.053 in |Deflection OK ]
Shelf Beam Rivet Check:
Diameter of Rivet = 0.25 in
Post Moment Shear on Rivet = 238.8 Ibs
Beam Shear on Rivet = 38.3 Ibs
Resultant Shear = 241.9 Ibs
Bearing Capacity of Rivet = 519.8 Ibs |Bearing Stress OK |
Allowable Shear Stress = 13.5 ksi
Shear Stress on Rivet = 4.9 ksi [Shear Stress OK |
Seismic Uplift on Shelves -
Vertical Seismic Component = 30.9 Ibs
Vertical Total Load per Shelf = 111.4 Ibs
Connection Points per Shelf = 4.0 (1) per Corner
Net Uplift Load per Shelf = -35.9 Ibs
l Uplift Forcer per Connection = -9.0 Ibs | | Rivet Connection OK
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Wall Supported Unit Calculations
Seismic Force at Top of Units -

Average Roof Height = 20.0 ft
Height of Attachment = 10.0 ft
Shear Coeff Boundaries = Viin = 0.303
Vimax = 1.618
Design Base Shear Coeff = V.= 0.460 Adjusted For ASD and "p"
Total Weight per Unit = 557 Ibs
Lateral Force at Top/Bottom = 128 Ibs
Standard Stud Spacing = 16 in
Wall Connections per Unit = 3
Tek Screw Capacity = 84 Ibs Tension Cap. for #10 Screw in 20ga Stud
Force Per Connection = 43 Ibs IScrew Capacity OK |
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ENGI I'N G Puyallup, Washington NSB
Light Gauge Steel Stud Wall Framing
Stud Design Data -
Height of Wall Studs = 16.0 ft Int. Non-Brg - Worst Case Ht Assumed
Location of Point Load = 10.0 ft
Design Lateral Load = 42.7 Ibs From Shelving Unit
Additional Lateral Load = 5.0 psf Interior Seismic Force
Design Axial Load = 85.3 Ibs Dead Load of Wall Framing
Spacing of Studs = 16.0 in

TRY: 3-5/8" x 1-5/8" x 20ga Studs @ 16" o.c. (Worst Case Assumed)

Width = 3.625 in rx = 1.450 in
Depth = 1.625 in ry = 0.616 in
Thickness = 0.035 in Sx = 0.268 in3
Fy = 33 ksi Ix = 0.551 in4
E= 29000 ksi Ap = 0.262 in2
K= 1.0 Unbraced Length X = 16 ft
Unbraced Length Y = 4 ft

Stud Capacity -

Buckling Stress, X = 16.32 ksi
Buckling Stress, Y = 47.14 ksi
Allowable Buckling Stress = 16.32 ksi
Nominal Axial Strength = 4277 lbs
Factor of Safety = 1.92
Allowable Axial Load = 2228 Ibs
Maximum Design Moment = 3734 ft-lbs
Maximum Design Shear = 80.0 Ibs
Allowable Bending Stress = 21.78 ksi
Actual Bending Stress = 16.72  ksi [Bending Stress OK |
Allowable Shear Stress = 13.20 ksi
Actual Shear Stress = 0.31 ksi [Shear stress OK |
Allowable Axial Stress = 8.50 ksi
Actual Axial Stress = 0.33 ksi |Axial Stress OK |
l Combined Stress Unity = 081 | |[Combined Stress OK |
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I'N G Puyallup, Washington NSB

1/31/2023

Slab Bearing & Uplift Calculations

Slab Design Properties -

Minimum Concrete Strength = 2500 psi
Thickness of Concrete Slab = 4 in

Weight of Concrete Slab = 50 psf

Allowable Bearing Pressure = 500 psf

Bearing Loads On Post = 26 Ibs

169 Ibs

339 Ibs

Uplift Loads on Post = 420 Ibs

Slab Bearing Capacity -

Depth of Post on Slab = 1.5 in
Factored Bearing Load = 786 Ibs
Required Bearing Area = 153.89 in2

Critical Section = 3.45 in
Soil Pressure on Crit. Section = 735.8 plf
Section Modulus = 32.0 in3
Shear Area = 22 in
Conc. Shear Stress = 8.9 psi
Allowable Shear Stress = 73.2 psi
Conc. Bending Stress = 11.4 psi
Allowable Bending Stress = 137.5 psi
Slab Uplift Capacity -
Required Area to Resist Uplift = 0.00 ft2
Length of Slab Req'd = 0.00 ft
Worst Case Length of Slab = 0.75 ft
Distance to Anchor Bolt = 0.38 ft
Length of 1ft Strip = 0.75 ft
Shear Force on 1ft Strip = 52.5 Ibs
Allowable Shear Force = 1760.0 Ibs
Bending Moment on 1ft Strip = 49 ft-lbs
Allowable Bending Moment = 366.7 ft-lbs

PRCTI20230176

Assumed
Assumed

Assumed
Dead Load
Live Load

EQ Load

Resultant Uplift

12.41 inches per side

For Bending
Along Critical Length
Plain Concrete per Foot

[Shear Stress OK |

[Bending Stress OK |

Assume Required Area / Full Shelf Width
Maximum Length Required

Length Safety Factor: 2.00

[Shear OK |

[Bending OK |
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Table Notes

Screw

Screw Capacities

Capacities

Pull-out capacity is based on the lesser of pull-out capacity in

sheet closest to screw tip or tension strength of screw.

Pull-over capacity is based on the lesser of pull-over capacity for
sheet closest to screw header or tension strength of screw.

Values are for pure shear or tension loads. See AISI Section E4.5

Screw Shear (Pss), tension (Pts), diameter, and head diameter

. Screw shear strength is the average value, and tension strength

is the lowest value listed in CFSEI Tech Note (F701-12).

1. Capacities based on AISI S100 Section E4. 6.
2. When connecting materials of different steel thicknesses or
tensile strengths, use the lowest values. Tabulated values 7.
assume two sheets of equal thickness are connected.
3. Capacities are based on Allowable Strength Design (ASD) and 8.
include safety factor of 3.0. for combined shear and pull-over.
4. Where multiple fasteners are used, screws are assumed to 9.
have a center-to-center spacing of at least 3 times the nominal are from CFSEI Tech Note (F701-12).
diameter (d). 10
5. Screws are assumed to have a center-of-screw to edge-of-steel
dimension of at least 1.5 times the nominal diameter (d) of the 11

SCrew.

Allowable Screw Connection Capacity (Ibs)

Higher values for screw strength (Pss, Pts), may be obtained by

specifying screws from a specific manufacturer.

#6 Screw #8 Screw #10 Screw #12 Screw " Screw
Thickness Design Yre);d Tezgile (Pss = 643 Ibs, Pts =419 Ibs) | (Pss= 1278 Ibs, Pts = 586 Ibs) | (Pss= 1644 Ibs, Pts = 1158 Ibs) | (Pss= 2330 Ibs, Pts = 2325 Ibs) | (Pss= 3048 Ibs, Pts = 3201 Ibs)
(Mils) ~ Thickness sy (ksi) | 0.38" dia, 0.272" Head 0.164" dia, 0.272" Head 0.190" dia, 0.340" Head 0.216" dia, 0.340" Head |  0.250" dia, 0.409" Head
Shear | Pull-Out |Pull-Over| Shear | Pull-Out (Pull-Over| Shear | Pull-Out |Pull-Over] Shear [ Pull-Out |Pull-Over| Shear | Pull-Out [Pull-Over|
18 0.0188 33 33 44 24 84 48 29 84 52 33 105 55 38 105 60 44 127
27 0.0283 33 33 82 37 127 89 43 127 96 50 159 102 57 159 110 66 191
30 0.0312 33 33 95 40 140 103 48 140 111 55 175 118 63 175 127 73 211
33 0.0346 33 45 151 61 140 164 72 195 177 84 265 188 95 265 203 110 318
43 0.0451 33 45 214 79 140 244 94 195 263 109 345 280 124 345 302 144 415
54 0.0566 33 45 214 100 140 344 118 195 370 137 386 394 156 433 424 180 521
68 0.0713 33 45 214 125 140 426 149 195 523 173 386 557 196 545 600 227 656
97 0.1017 33 45 214 140 140 426 195 195 548 246 386 71 280 775 1,016 324 936
118 0.1242 33 45 214 140 140 426 195 195 548 301 386 171 342 775 1,016 396 1,067
54 0.0566 50 65 214 140 140 426 17 195 534 198 386 569 225 625 613 261 752
68 0.0713 50 65 214 140 140 426 195 195 548 249 386 71 284 775 866 328 948
97 0.1017 50 65 214 140 140 426 195 195 548 356 386 71 405 775 1,016 468 1,067
118 0.1242 50 65 214 140 140 426 195 195 548 386 386 71 494 775 1,016 572 1,067

SUPREME* Allowable Screw Connection Capacity (Pounds Per Screw)
See back cover for exclusive manufacturers of the Supreme Framing System.

#6 Screw #8 Screw #10 Screw #12 Screw 4" Screw
Thickness Trﬁiﬁi?enss Yre); d TeE:iIe (Pss =643 Ibs, Pts =419 Ibs) | (Pss=1278 Ibs, Pts = 586 Ibs) | (Pss= 1644 Ibs, Pts = 1158 Ibs) | (Pss= 2330 Ibs, Pts = 2325 Ibs) | (Pss= 3048 Ibs, Pts = 3201 Ibs)
(mi (in) (ksi) (ksi) 0.138" Dia; 0.272" Head 0.164" Dia; 0.272" Head 0.190" Dia; 0.340" Head 0.216" Dia; 0.340" Head 0.250" Dia; 0.409" Head
Shear | Pull-Out |Pull-Over| Shear | Pull-Out |Pull-Over| Shear | Pull-Out [Pull-Over| Shear | Pull-Out |Pull-Over| Shear | Pull-Out (Pull-Over

D25 0.0155 57 65 65 39 137 150 47 137 77 54 17 - - - - - -

D20 0.0188 57 65 1421 48 140 1501 57 166 164 1 66 208 109 75 208 - - -
30EQD 0.0235 57 65 1741 60 140 184" Il 195 2361 82 260 152 93 260 - - -
33EQD 0.0235 57 65 1741 60 140 1841 71 195 236" 82 260 152 93 260 - - -
33EQS 0.0295 57 65 171 75 140 187 89 195 201 103 326 214 17 326 231 136 392
43EQS 0.0400 57 65 270 102 140 295 121 195 317 140 386 338 159 442 364 184 532

alues are based on testing using AISIT S100 procedures.

*SUPREME products are only available from those SSMA members

PRCTI20230176

Complies With 2009 and 2012 IBC

www.SSMA.com

who are certified to produce SUPREME products.
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