
ENGINEERING ANALYSIS FOR:
EAST TOWN CROSSING

APARTMENTS
PIONEER & SHAW

PUYALLUP, WA
BUILDING D

DESIGN CRITERIA
BUILDING CODE: 2018 INTERNATIONAL BUILDING CODE (IBC) AS AMENDED BY THE
LOCAL JURISDICTION.
VERTICAL LOADS
ROOF LIVE LOAD: 25 PSF (SNOW)
ROOF DEAD LOAD: 25 PSF
RESIDENTIAL FLOOR LIVE LOAD: 40 PSF (REDUCIBLE) : 60 PSF (FOR DECKS)
STAIRWAY LANDING AREAS: 150 PSF (INCLUDING Ip=1.5)
FLOOR DEAD LOAD: 30 PSF (INCLUDES 1 12" GYP TOPPING)
SNOW DESIGN DATA (ASCE 7-16) WIND DESIGN DATA (ASCE 7-16)
FLAT SNOW LOAD: N/A BASIC WIND SPEED (ASD) V= 85MPH
SNOW EXPOSURE FACTOR, Ce=1.0, ULTIMATE WIND SPEED V= 110MPH
SNOW IMPORTANCE FACTOR, Is=1.0, RISK CATEGORY: II   EXPOSURE: B
THERMAL FACTOR, Ct=1.1 IMPORTANCE FACTOR, Iw= 1.0

TOPOGRAPHIC FACTOR, Kzt= 1.0
SEISMIC DESIGN DATA (ASCE7-16)
SEISMIC RESPONSE SYSTEM: WOOD SHEARWALLS
EQUIVALENT LATERAL FORCE PROCEDURE (ASCE 7-16)
RISK CATEGORY: II SEISMIC IMPORTANCE FACTOR, Ie= 1.0
MAPPED SPECTRAL RESPONSE ACCELERATION: Ss=1.24, S1=0.476
DESIGN SPECTRAL RESPONSE ACCELERATION: Sds=0.831, Sd1=0.476
SITE CLASS: D SEISMIC DESIGN CATEGORY: D
SEISMIC RESPONSE COEFFICIENT: Cs= 0.091
DESIGN BASE SHEAR: 113,036#
SOIL PROPERTIES:
BEARING CAPACITY: 2,000 PSF
LATERAL CAPACITY: 250 PSF/FT
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ASDIP Foundation 5.3.1.0 SPREAD FOOTING DESIGN www.asdipsoft.com

Footing Length (X-dir)  ............

Footing Width (Z-dir)  ..............

Footing Thickness  ..................

Soil Cover  ..............................

Column Length (X-dir)  ...........

Column Width (Z-dir)  ..............

Offset (X-dir)  ...........................

Offset (Z-dir)  ...........................

3.50

3.50

8.0

0.00

6.0

6.0

0.00

0.00

Base Plate (L x W)  ..... 6.0  x  6.0 in

ft

ft

in

ft

in

in

in

in

OK

OK

OK

Dead Live RLive Snow Wind Seismic

Axial Force  P  .............

Moment about X  Mx  ..

Moment about Z  Mz  ..

Shear Force  Vx  .........

Shear Force  Vz  .........

4.4

0.0

0.0

0.0

0.0

13.7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

kip

k-ft

k-ft

kip

kip

Gross Allow. Soil Pressure  .......

Soil Pressure at Corner 1  .........

Soil Pressure at Corner 2  .........

Soil Pressure at Corner 3  .........

Soil Pressure at Corner 4  .........

Bearing Pressure Ratio  .................

Ftg. Area in Contact with Soil  ........

X-eccentricity / Ftg. Length  ............

Z-eccentricity / Ftg. Width  ..............

2.0

1.5

1.5

1.5

1.5

0.77

100.0

0.00

0.00

ksf

ksf

ksf

ksf

ksf

%

OK

OK

OK

- Moment Mx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.50 * 3.50 * 8.0 / 12 * 0.15 = 0.7  kip

Arm = 3.50 / 2 = 1.75 ft Moment = 0.7 * 1.75 = 1.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Soil cover = 0.6 * (3.50 * 3.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Buoyancy = 0.6 * 3.50 * 3.50 * 62 * (0.67) = -0.3  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.3 * 1.75 = -0.5  k-ft

- Axial force P = 0.6 * 4.4 + 0.6 * 0.0 = 2.6  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 2.6 * 1.75 = 4.6  k-ft

- Resisting moment X-X = 1.3 + 0.0 + 0.0 + 4.6 + -0.5 = 5.4  k-ft

- Overturning safety factor X-X = =
5.4

0.0
= 53.71 > 1.50 OK
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- Moment Mz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.50 * 3.50 * 8.0 / 12 * 0.15 = 0.7  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.7 * 1.75 = 1.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Soil cover = 0.6 * (3.50 * 3.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Buoyancy = 0.6 * 3.50 * 3.50 * 62 * (0.67) = -0.3  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.3 * 1.75 = -0.5  k-ft

- Axial force P = 0.6 * 4.4 + 0.6 * 0.0 = 2.6  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 2.6 * 1.75 = 4.6  k-ft

- Resisting moment Z-Z = 1.3 + 0.0 + 0.0 + 4.6 + -0.5 = 5.4  k-ft

- Overturning safety factor Z-Z = =
5.4

0.0
= 53.71 > 1.50 OK

Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

Resisting moment X-X = 2.1 + 0.0 + 0.0 + -0.9 + 31.7 = 32.9  k-ft

Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

Resisting moment Z-Z = 2.1 + 0.0 + 0.0 + -0.9 + 31.7 = 32.9  k-ft

Resisting force = 1.2 + 0.0 + 0.0 - 0.5 + 18.1 = 18.8  kip

X-coordinate of resultant from maximum bearing corner:

Xp = =
32.9 - 0.0

18.8
= 1.75  ft

Z-coordinate of resultant from maximum bearing corner:

Zp = =
32.9 - 0.0

18.8
= 1.75  ft

X-ecc = 3.50 / 2 - 1.75 = 0.00  ft

Z-ecc = 3.50 / 2 - 1.75 = 0.00  ft

Area = 3.50 * 3.50 = 12.3  ft²

Sx = 3.50 * 3.50² / 6 = 7.1  ft³

Sz = 3.50 * 3.50² / 6 = 7.1  ft³

- Footing is in full bearing. Soil pressures are as follows:

P1 = 18.8 * (1 / 12.3 + 0.00 / 7.1 + 0.00 / 7.1) = 1.54  ksf

P2 = 18.8 * (1 / 12.3 - 0.00 / 7.1 + 0.00 / 7.1) = 1.54  ksf

P3 = 18.8 * (1 / 12.3 - 0.00 / 7.1 - 0.00 / 7.1) = 1.54  ksf

P4 = 18.8 * (1 / 12.3 + 0.00 / 7.1 - 0.00 / 7.1) = 1.54  ksf 2 of 7
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Internal friction angle = 28.0 deg

Passive coefficient

Pressure at mid-depth = 4.33 * 110 * (0.00 + 8.0 / 12 / 2) = 0.16  ksf

X-Passive force = 0.16 * 8.0 / 12 * 3.50 =  0.4  kip

Z-Passive force = 0.16 * 8.0 / 12 * 3.50 =  0.4  kip

Friction force = Max (0, 3.1 * 0.35) =  1.1  kip

- Sliding safety factor X-X = =
1.00 * 0.4 + 1.00 * 1.1

0.0
= 14.44 > 1.50 OK

- Sliding safety factor Z-Z = =
1.00 * 0.4 + 1.00 * 1.1

0.0
= 14.44 > 1.50 OK

- Uplift safety factor = =
0.0 + 0.7 + 0.0 - 0.3

0.0
= 99.99 > 1.00 OK

Concrete f'c = 2.5  ksi Steel fy = 40.0  ksi Soil density = 110  pcf

d Top X-dir = 8.0 - 2.0 - 0.8 / 2 = 5.6  in

d Top Z-dir = 8.0 - 2.0 - 0.8 - 0.8 / 2 = 4.9  in

d Bot X-dir = 8.0 - 3.0 - 0.5 / 2 = 4.8  in

d Bot Z-dir = 8.0 - 3.0 - 0.5 - 0.5 / 2 = 4.3  in

2 * 0.75 * √(2500) * 3.5 * 12 * 4.8 / 1000 = 15.0  kip

2 * 0.75 * √(2500) * 3.5 * 12 * 4.3 / 1000 = 13.4  kip

ACI Eq. (22.5.5.1)

- Shear forces calculated as the volume of the bearing pressures under the effective areas:

One-way shear Vux (- Side) =  8.8  kip

One-way shear Vux (+ Side) =  8.7  kip

One-way shear Vuz (- Side) =  8.8  kip

One-way shear Vuz (+ Side) =  8.7  kip

<  15.0  kip   OK

<  15.0  kip   OK

<  13.4  kip   OK

<  13.4  kip   OK

3 of 7

City of Puyallup 
Development & Permitting Services

ISSUED PERMIT
Building

Fire

Engineering

Planning

Public Works

Traffic



Pieruccioni Engineering and Construction, L Project:

Engineer:

Descrip: Grid 4G Footing

Page # ___

10/21/2024

ASDIP Foundation 5.3.1.0 SPREAD FOOTING DESIGN www.asdipsoft.com

Plain ϕMnx = 5 * 0.60 * √(2500) * 3.50 * 8.0² / 6 / 1000 = 1.5  k-ft

Plain ϕMnz = 5 * 0.60 * √(2500) * 3.50 * 8.0² / 6 / 1000 = 1.5  k-ft

ACI Eq. (14.5.2.1a)

Use Plain Concrete Flexural Strength at Top

- Top moments calculated as the overburden minus the bearing pressures times the lever arm:

Top moment -Mux (- Side) =  0.0  k-ft

Top moment -Mux (+ Side) =  0.0  k-ft

Top moment -Muz (- Side) =  0.0  k-ft

Top moment -Muz (+ Side) =  0.0  k-ft

<  5.6  k-ft   OK

<  5.6  k-ft   OK

<  5.6  k-ft   OK

<  5.6  k-ft   OK

1.0 / (3.50 * 12 * 4.3) = 0.0056 q = 0.0056 * 40 / 2.5 = 0.090

1.0 / (3.50 * 12 * 4.8) = 0.0050 q = 0.0050 * 40 / 2.5 = 0.080

2 * 1.00 / (1.00 + 1) = 1.003.50 / 3.50 = 1.00 ACI 13.3.3.3

Bending strength

ϕMnx =  0.90 * 3.50 * 12 * 4.3² * 2.5 * 0.090 * (1 - 0.59 * 0.090) =  12.1 k-ft

ϕMnz =  0.90 * 3.50 * 12 * 4.8² * 2.5 * 0.080 / 1.00 * (1 - 0.59 * 0.080 / 1.00) =  13.6 k-ft

ACI 22.2.2

- Bottom moments calculated as the bearing minus the overburden pressures times the lever arm:

Bottom moment Mux (- Side) =  8.8  k-ft

Bottom moment Mux (+ Side) =  8.8  k-ft

Bottom moment Muz (- Side) =  8.8  k-ft

Bottom moment Muz (+ Side) =  8.8  k-ft

<  12.1  k-ft   OK

<  12.1  k-ft   OK

<  13.6  k-ft   OK

<  13.6  k-ft   OK

ratio = 0.73

ratio = 0.73

ratio = 0.65

ratio = 0.65

X-As min = 0.0018 * 3.50 * 12 * 8.0 =  0.6 in² <  1.0  in²   OK ACI 8.6.1.1

Z-As min = 0.0018 * 3.50 * 12 * 8.0 =  0.6 in² <  1.0  in²   OK ACI 8.6.1.1

X-As max for 0.005 tension strain =  3.20 in²

Z-As max for 0.005 tension strain =  3.20 in²

ACI 21.2.2

ACI 21.2.2

>  1.00 in² OK

>  1.00 in² OK

X-Cover factor = Min (2.5, (3.0 + 0.50 / 2, 9.0 / 2) / 0.50) =  2.5

ACI Eq. (25.4.2.3a)Straight

X-Ld = Max (12.0, 3 / 40 * 40.0 * 1000  / (2500)½ * 1.0 * 0.8 * 1.0 / 2.5 * 0.50 * 0.65) = 12.0 in

Hooked ACI 25.4.3

X-Ldh = Max (8 db, 6, 0.02 * 40.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.50 * 0.65) = 6.0 in

-X Ld provided = 3.50 * 12 / 2 + 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

+X Ld provided = 3.50 * 12 / 2 - 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK 4 of 7
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Z-Cover factor = Min (2.5, (3.0 + 0.50 / 2, 9.0 / 2) / 0.50) =  2.5

ACI Eq. (25.4.2.3a)Straight

Z-Ld = Max (12.0, 3 / 40 * 40.0 * 1000  / (2500)½ * 1.0 * 0.8 * 1.0 / 2.5 * 0.50 * 0.65) = 12.0 in

Hooked ACI 25.4.3

Z-Ldh = Max (8 db, 6, 0.02 * 40.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.50 * 0.73) = 6.0 in

-Z Ld provided = 3.50 * 12 / 2 + 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

+Z Ld provided = 3.50 * 12 / 2 - 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

X-bar spacing = 9.0 in <  Min ( 3 * t, 18.0) = 18.0 in OK

Z-bar spacing = 9.0 in <  Min ( 3 * t, 18.0) = 18.0 in OK

ACI 7.7.2.3

Area 6.0 * 6.0 = 36.0  in²

Sx = 6.0 * 6.0² / 6 = 36.0  in³

Sz = 6.0 * 6.0² / 6 = 36.0  in³

Bearing 27.2 / 36.0 + 0.0 * 12 / 36.0 + 0.0 * 12 / 36.0 = 0.8  ksi

Min edge =

Min edge = Min (3.50 * 12 / 2 - 0.0 - 6.0 / 2,  3.50 * 12 / 2 - 0.0 - 6.0 / 2 = 18.0  in

Area

A2 = Min [3.50 * 12 * 3.5 * 12,  (6.0 + 2 * 18.0) * (6.0 + 2 * 18.0)] = 1764.0  in²

ACI R22.8.3.2

Footing 0.65 * 0.85 * 2.5 * Min [2, √(1764.0 / 36.0)] = 2.8  ksi

Footing 0.0  ksi ACI 22.8.3.2

Footing bearing 2.8 + 0.0 = 2.8  ksi >  0.8  psi   OK
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Hooked ACI 25.4.3

Ldh = Max (8 db, 6, 0.02 * 60.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.75 * 0.13) = 6.0 in

Ld provided = 3.00 * 12 = 36.0 in >  23.5  in   OK

Ldh provided = 8.00 - 3.0 = 5.0 in <  6.0  in   NG

X-Edge = 4.5 / 2 = 2.3  in αsx = 20

Z-Edge = 4.5 / 2 = 2.3  in αsz = 20

αs = 20 + 20 = 40 Col type = Interior β = 6.0 / 6.0 = 1.00 ACI 22.6.5.2

Perimeter

bo = 20 / 10 * (6.0 + 4.5 / 2 + 2.3) + 20 / 10 * (6.0 + 4.5 / 2 + 2.3) = 42.0  in

ACI 22.6.4.2

Area (6.0 + 4.5 / 2 + 2.3) * (6.0 + 4.5 / 2 + 2.3) = 110.3  in²

ϕVc =

ϕVc = 0.75 * Min (2 + 4 / 1.00,  40 * 4.5 / 42.0 + 2,  4) * √(2500) = 150.0  psi

ACI 22.6.5.2

Punching force

F = 27.2 + 0.07 * 110.3 / 144 - 1.8 = 25.5  kip

b1 = 6.0 + 4.5 / 2 + 2.3 = 10.5  in b2 = 6.0 + 4.5 / 2 + 2.3 = 10.5  in

γvx factor = = 1 -
1

1 + (2/3) √(10.5 / 10.5)
= 0.40

γvz factor =

ACI Eq. (8.4.4.2.2)

ACI Eq. (8.4.2.3.2)
= 1 -

1

1 + (2/3) √(10.5 / 10.5)
= 0.40

X2z = 10.5 / 2 = 5.3  in X2x = 10.5 / 2 = 5.3  in

Jcz =

Jcz = 10.5 * 4.5³ / 6 + 10.5³ * 4.5 / 6 + 10.5² * 10.5 * 4.5 / 2 = 3632 in⁴

Jcx =

Jcx = 10.5 * 4.5³ / 6 + 10.5³ * 4.5 / 6 + 10.5² * 10.5 * 4.5 / 2 = 3632 in⁴

ACI R8.4.4.2.3

ACI R8.4.4.2.3

Stress due to P = 25.5 / (42.0 * 4.5) * 1000 = 134.9  psi

Stress due to Mx = 0.40 * 0.0 * 12 * 5.3 / 3632 * 1000 = 0.0  psi

Stress due to Mz = 0.40 * 0.0 * 12 * 5.3 / 3632 * 1000 = 0.0  psi

Punching stress = 134.9 + 0.0 + 0.0 = 134.9  psi <  150.0  psi   OK
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Footing Length (X-dir)  ............

Footing Width (Z-dir)  ..............

Footing Thickness  ..................

Soil Cover  ..............................

Column Length (X-dir)  ...........

Column Width (Z-dir)  ..............

Offset (X-dir)  ...........................

Offset (Z-dir)  ...........................

3.00

3.00

8.0

0.00

6.0

6.0

0.00

0.00

Base Plate (L x W)  ..... 6.0  x  6.0 in

ft

ft

in

ft

in

in

in

in

OK

OK

OK

Dead Live RLive Snow Wind Seismic

Axial Force  P  .............

Moment about X  Mx  ..

Moment about Z  Mz  ..

Shear Force  Vx  .........

Shear Force  Vz  .........

8.0

0.0

0.0

0.0

0.0

5.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

kip

k-ft

k-ft

kip

kip

Gross Allow. Soil Pressure  .......

Soil Pressure at Corner 1  .........

Soil Pressure at Corner 2  .........

Soil Pressure at Corner 3  .........

Soil Pressure at Corner 4  .........

Bearing Pressure Ratio  .................

Ftg. Area in Contact with Soil  ........

X-eccentricity / Ftg. Length  ............

Z-eccentricity / Ftg. Width  ..............

2.0

1.5

1.5

1.5

1.5

0.76

100.0

0.00

0.00

ksf

ksf

ksf

ksf

ksf

%

OK

OK

OK

- Moment Mx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.00 * 3.00 * 8.0 / 12 * 0.15 = 0.5  kip

Arm = 3.00 / 2 = 1.50 ft Moment = 0.5 * 1.50 = 0.8  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.00 / 2 - 0.0 / 12 = 1.50  ft Moment = 0.0 * 1.50 = 0.0  k-ft

- Soil cover = 0.6 * (3.00 * 3.00 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.0 * 1.50 = 0.0  k-ft

- Buoyancy = 0.6 * 3.00 * 3.00 * 62 * (0.67) = -0.2  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.2 * 1.50 = -0.3  k-ft

- Axial force P = 0.6 * 8.0 + 0.6 * 0.0 = 4.8  kip

Arm = 3.00 / 2 - 0.0 / 12 = 1.50  ft Moment = 4.8 * 1.50 = 7.2  k-ft

- Resisting moment X-X = 0.8 + 0.0 + 0.0 + 7.2 + -0.3 = 7.7  k-ft

- Overturning safety factor X-X = =
7.7

0.0
= 76.73 > 1.50 OK
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- Moment Mz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.00 * 3.00 * 8.0 / 12 * 0.15 = 0.5  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.5 * 1.50 = 0.8  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.00 / 2 - 0.0 / 12 = 1.50  ft Moment = 0.0 * 1.50 = 0.0  k-ft

- Soil cover = 0.6 * (3.00 * 3.00 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.0 * 1.50 = 0.0  k-ft

- Buoyancy = 0.6 * 3.00 * 3.00 * 62 * (0.67) = -0.2  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.2 * 1.50 = -0.3  k-ft

- Axial force P = 0.6 * 8.0 + 0.6 * 0.0 = 4.8  kip

Arm = 3.00 / 2 - 0.0 / 12 = 1.50  ft Moment = 4.8 * 1.50 = 7.2  k-ft

- Resisting moment Z-Z = 0.8 + 0.0 + 0.0 + 7.2 + -0.3 = 7.7  k-ft

- Overturning safety factor Z-Z = =
7.7

0.0
= 76.73 > 1.50 OK

Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

Resisting moment X-X = 1.4 + 0.0 + 0.0 + -0.6 + 19.8 = 20.6  k-ft

Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

Resisting moment Z-Z = 1.4 + 0.0 + 0.0 + -0.6 + 19.8 = 20.6  k-ft

Resisting force = 0.9 + 0.0 + 0.0 - 0.4 + 13.2 = 13.7  kip

X-coordinate of resultant from maximum bearing corner:

Xp = =
20.6 - 0.0

13.7
= 1.50  ft

Z-coordinate of resultant from maximum bearing corner:

Zp = =
20.6 - 0.0

13.7
= 1.50  ft

X-ecc = 3.00 / 2 - 1.50 = 0.00  ft

Z-ecc = 3.00 / 2 - 1.50 = 0.00  ft

Area = 3.00 * 3.00 = 9.0  ft²

Sx = 3.00 * 3.00² / 6 = 4.5  ft³

Sz = 3.00 * 3.00² / 6 = 4.5  ft³

- Footing is in full bearing. Soil pressures are as follows:

P1 = 13.7 * (1 / 9.0 + 0.00 / 4.5 + 0.00 / 4.5) = 1.53  ksf

P2 = 13.7 * (1 / 9.0 - 0.00 / 4.5 + 0.00 / 4.5) = 1.53  ksf

P3 = 13.7 * (1 / 9.0 - 0.00 / 4.5 - 0.00 / 4.5) = 1.53  ksf

P4 = 13.7 * (1 / 9.0 + 0.00 / 4.5 - 0.00 / 4.5) = 1.53  ksf 2 of 7
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Internal friction angle = 28.0 deg

Passive coefficient

Pressure at mid-depth = 4.33 * 110 * (0.00 + 8.0 / 12 / 2) = 0.16  ksf

X-Passive force = 0.16 * 8.0 / 12 * 3.00 =  0.3  kip

Z-Passive force = 0.16 * 8.0 / 12 * 3.00 =  0.3  kip

Friction force = Max (0, 5.1 * 0.35) =  1.8  kip

- Sliding safety factor X-X = =
1.00 * 0.3 + 1.00 * 1.8

0.0
= 21.08 > 1.50 OK

- Sliding safety factor Z-Z = =
1.00 * 0.3 + 1.00 * 1.8

0.0
= 21.08 > 1.50 OK

- Uplift safety factor = =
0.0 + 0.5 + 0.0 - 0.2

0.0
= 99.99 > 1.00 OK

Concrete f'c = 2.5  ksi Steel fy = 40.0  ksi Soil density = 110  pcf

Use Plain Concrete Shear Strength

ϕVcx = 4/3 * 0.60 * √(2500) * 3.0 * 12 * 8.0 / 1000 = 11.5  kip

ϕVcz = 4/3 * 0.60 * √(2500) * 3.0 * 12 * 8.0 / 1000 = 11.5  kip

ACI 14.5.5.1

- Shear forces calculated as the volume of the bearing pressures under the effective areas:

One-way shear Vux (- Side) =  3.5  kip

One-way shear Vux (+ Side) =  3.5  kip

One-way shear Vuz (- Side) =  3.5  kip

One-way shear Vuz (+ Side) =  3.5  kip

<  11.5  kip   OK

<  11.5  kip   OK

<  11.5  kip   OK

<  11.5  kip   OK
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Plain ϕMnx = 5 * 0.60 * √(2500) * 3.00 * 8.0² / 6 / 1000 = 1.3  k-ft

Plain ϕMnz = 5 * 0.60 * √(2500) * 3.00 * 8.0² / 6 / 1000 = 1.3  k-ft

ACI Eq. (14.5.2.1a)

Use Plain Concrete Flexural Strength at Top

- Top moments calculated as the overburden minus the bearing pressures times the lever arm:

Top moment -Mux (- Side) =  0.0  k-ft

Top moment -Mux (+ Side) =  0.0  k-ft

Top moment -Muz (- Side) =  0.0  k-ft

Top moment -Muz (+ Side) =  0.0  k-ft

<  4.8  k-ft   OK

<  4.8  k-ft   OK

<  4.8  k-ft   OK

<  4.8  k-ft   OK

Use Plain Concrete Flexural Strength at Bottom

- Bottom moments calculated as the bearing minus the overburden pressures times the lever arm:

Bottom moment Mux (- Side) =  4.7  k-ft

Bottom moment Mux (+ Side) =  4.7  k-ft

Bottom moment Muz (- Side) =  4.7  k-ft

Bottom moment Muz (+ Side) =  4.7  k-ft

<  4.8  k-ft   OK

<  4.8  k-ft   OK

<  4.8  k-ft   OK

<  4.8  k-ft   OK

ratio = 0.97

ratio = 0.98

ratio = 0.97

ratio = 0.98
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Area 6.0 * 6.0 = 36.0  in²

Sx = 6.0 * 6.0² / 6 = 36.0  in³

Sz = 6.0 * 6.0² / 6 = 36.0  in³

Bearing 17.9 / 36.0 + 0.0 * 12 / 36.0 + 0.0 * 12 / 36.0 = 0.5  ksi

Min edge =

Min edge = Min (3.00 * 12 / 2 - 0.0 - 6.0 / 2,  3.00 * 12 / 2 - 0.0 - 6.0 / 2 = 15.0  in

Area

A2 = Min [3.00 * 12 * 3.0 * 12,  (6.0 + 2 * 15.0) * (6.0 + 2 * 15.0)] = 1296.0  in²

ACI R22.8.3.2

Footing 0.65 * 0.85 * 2.5 * Min [2, √(1296.0 / 36.0)] = 2.8  ksi

Footing 0.0  ksi ACI 22.8.3.2

Footing bearing 2.8 + 0.0 = 2.8  ksi >  0.5  psi   OK
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Hooked ACI 25.4.3

Ldh = Max (8 db, 6, 0.02 * 60.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.75 * 0.09) = 6.0 in

Ld provided = 3.00 * 12 = 36.0 in >  15.5  in   OK

Ldh provided = 8.00 - 3.0 = 5.0 in <  6.0  in   NG

X-Edge = 3.00 * 12 / 2 - 0.0 - 6.0 / 2 = 15.0  in αsx = 10

Z-Edge = 3.00 * 12 / 2 - 0.0 - 6.0 / 2 = 15.0  in αsz = 10

αs = 10 + 10 = 20 Col type = Corner β = 6.0 / 6.0 = 1.00 ACI 22.6.5.2

Perimeter

bo = 10 / 10 * (6.0 + 8.0 / 2 + 15.0) + 10 / 10 * (6.0 + 8.0 / 2 + 15.0) = 50.0  in

ACI 22.6.4.2

Area (6.0 + 8.0 / 2 + 15.0) * (6.0 + 8.0 / 2 + 15.0) = 625.0  in²

Use Plain Concrete Shear Strength

ϕVc =

ϕVc = 0.60 * Min (1 + 2 / 1.00,  2) * 4/3 √(2500) = 80.0  psi

ACI 14.5.5.1

Punching force

F = 17.9 + 0.07 * 625.0 / 144 - 2.8 = 15.4  kip

b1 = 6.0 + 8.0 / 2 + 15.0 = 25.0  in b2 = 6.0 + 8.0 / 2 + 15.0 = 25.0  in

γvx factor = = 1 -
1

1 + (2/3) √(25.0 / 25.0)
= 0.40

γvz factor =

ACI Eq. (8.4.4.2.2)

ACI Eq. (8.4.2.3.2)
= 1 -

1

1 + (2/3) √(25.0 / 25.0)
= 0.40

X2z = 25.0² / 2 / (25.0 + 25.0) = 6.3  in X2x = 6.3  in

Jcz =

Jcz = 25.0 * 8.0³ / 12 + 25.0³ * 8.0 / 12 + 25.0 * 8.0 * (25.0 / 2 * 6.3)² + 25.0 * 8.0 * 6.3² = 27108 in⁴

Jcx =

Jcz = 25.0 * 8.0³ / 12 + 25.0³ * 8.0 / 12 + 25.0 * 8.0 * (25.0 / 2 * 6.3)² + 25.0 * 8.0 * 6.3² = 27108 in⁴

ACI R8.4.4.2.3

ACI R8.4.4.2.3

Stress due to P = 15.4 / (50.0 * 8.0) * 1000 = 38.5  psi

Stress due to Mx = 0.40 * 0.0 * 12 * 6.3 / 27108 * 1000 = 0.0  psi

Stress due to Mz = 0.40 * 0.0 * 12 * 6.3 / 27108 * 1000 = 0.0  psi

Punching stress = 38.5 + 0.0 + 0.0 = 38.5  psi <  80.0  psi   OK
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Footing Length (X-dir)  ............

Footing Width (Z-dir)  ..............

Footing Thickness  ..................

Soil Cover  ..............................

Column Length (X-dir)  ...........

Column Width (Z-dir)  ..............

Offset (X-dir)  ...........................

Offset (Z-dir)  ...........................

3.50

3.50

8.0

0.00

6.0

6.0

0.00

0.00

Base Plate (L x W)  ..... 6.0  x  6.0 in

ft

ft

in

ft

in

in

in

in

OK

OK

OK

Dead Live RLive Snow Wind Seismic

Axial Force  P  .............

Moment about X  Mx  ..

Moment about Z  Mz  ..

Shear Force  Vx  .........

Shear Force  Vz  .........

5.2

0.0

0.0

0.0

0.0

16.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

kip

k-ft

k-ft

kip

kip

Gross Allow. Soil Pressure  .......

Soil Pressure at Corner 1  .........

Soil Pressure at Corner 2  .........

Soil Pressure at Corner 3  .........

Soil Pressure at Corner 4  .........

Bearing Pressure Ratio  .................

Ftg. Area in Contact with Soil  ........

X-eccentricity / Ftg. Length  ............

Z-eccentricity / Ftg. Width  ..............

2.0

1.8

1.8

1.8

1.8

0.89

100.0

0.00

0.00

ksf

ksf

ksf

ksf

ksf

%

OK

OK

OK

- Moment Mx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.50 * 3.50 * 8.0 / 12 * 0.15 = 0.7  kip

Arm = 3.50 / 2 = 1.75 ft Moment = 0.7 * 1.75 = 1.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Soil cover = 0.6 * (3.50 * 3.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Buoyancy = 0.6 * 3.50 * 3.50 * 62 * (0.67) = -0.3  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.3 * 1.75 = -0.5  k-ft

- Axial force P = 0.6 * 5.2 + 0.6 * 0.0 = 3.1  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 3.1 * 1.75 = 5.5  k-ft

- Resisting moment X-X = 1.3 + 0.0 + 0.0 + 5.5 + -0.5 = 6.2  k-ft

- Overturning safety factor X-X = =
6.2

0.0
= 62.11 > 1.50 OK
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- Moment Mz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.50 * 3.50 * 8.0 / 12 * 0.15 = 0.7  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.7 * 1.75 = 1.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Soil cover = 0.6 * (3.50 * 3.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Buoyancy = 0.6 * 3.50 * 3.50 * 62 * (0.67) = -0.3  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.3 * 1.75 = -0.5  k-ft

- Axial force P = 0.6 * 5.2 + 0.6 * 0.0 = 3.1  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 3.1 * 1.75 = 5.5  k-ft

- Resisting moment Z-Z = 1.3 + 0.0 + 0.0 + 5.5 + -0.5 = 6.2  k-ft

- Overturning safety factor Z-Z = =
6.2

0.0
= 62.11 > 1.50 OK

Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

Resisting moment X-X = 2.1 + 0.0 + 0.0 + -0.9 + 37.1 = 38.4  k-ft

Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

Resisting moment Z-Z = 2.1 + 0.0 + 0.0 + -0.9 + 37.1 = 38.4  k-ft

Resisting force = 1.2 + 0.0 + 0.0 - 0.5 + 21.2 = 21.9  kip

X-coordinate of resultant from maximum bearing corner:

Xp = =
38.4 - 0.0

21.9
= 1.75  ft

Z-coordinate of resultant from maximum bearing corner:

Zp = =
38.4 - 0.0

21.9
= 1.75  ft

X-ecc = 3.50 / 2 - 1.75 = 0.00  ft

Z-ecc = 3.50 / 2 - 1.75 = 0.00  ft

Area = 3.50 * 3.50 = 12.3  ft²

Sx = 3.50 * 3.50² / 6 = 7.1  ft³

Sz = 3.50 * 3.50² / 6 = 7.1  ft³

- Footing is in full bearing. Soil pressures are as follows:

P1 = 21.9 * (1 / 12.3 + 0.00 / 7.1 + 0.00 / 7.1) = 1.79  ksf

P2 = 21.9 * (1 / 12.3 - 0.00 / 7.1 + 0.00 / 7.1) = 1.79  ksf

P3 = 21.9 * (1 / 12.3 - 0.00 / 7.1 - 0.00 / 7.1) = 1.79  ksf

P4 = 21.9 * (1 / 12.3 + 0.00 / 7.1 - 0.00 / 7.1) = 1.79  ksf 2 of 7
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Internal friction angle = 28.0 deg

Passive coefficient

Pressure at mid-depth = 4.33 * 110 * (0.00 + 8.0 / 12 / 2) = 0.16  ksf

X-Passive force = 0.16 * 8.0 / 12 * 3.50 =  0.4  kip

Z-Passive force = 0.16 * 8.0 / 12 * 3.50 =  0.4  kip

Friction force = Max (0, 3.5 * 0.35) =  1.2  kip

- Sliding safety factor X-X = =
1.00 * 0.4 + 1.00 * 1.2

0.0
= 16.12 > 1.50 OK

- Sliding safety factor Z-Z = =
1.00 * 0.4 + 1.00 * 1.2

0.0
= 16.12 > 1.50 OK

- Uplift safety factor = =
0.0 + 0.7 + 0.0 - 0.3

0.0
= 99.99 > 1.00 OK

Concrete f'c = 2.5  ksi Steel fy = 40.0  ksi Soil density = 110  pcf

d Top X-dir = 8.0 - 2.0 - 0.8 / 2 = 5.6  in

d Top Z-dir = 8.0 - 2.0 - 0.8 - 0.8 / 2 = 4.9  in

d Bot X-dir = 8.0 - 3.0 - 0.5 / 2 = 4.8  in

d Bot Z-dir = 8.0 - 3.0 - 0.5 - 0.5 / 2 = 4.3  in

2 * 0.75 * √(2500) * 3.5 * 12 * 4.8 / 1000 = 15.0  kip

2 * 0.75 * √(2500) * 3.5 * 12 * 4.3 / 1000 = 13.4  kip

ACI Eq. (22.5.5.1)

- Shear forces calculated as the volume of the bearing pressures under the effective areas:

One-way shear Vux (- Side) =  10.2  kip

One-way shear Vux (+ Side) =  10.2  kip

One-way shear Vuz (- Side) =  10.2  kip

One-way shear Vuz (+ Side) =  10.2  kip

<  15.0  kip   OK

<  15.0  kip   OK

<  13.4  kip   OK

<  13.4  kip   OK
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Plain ϕMnx = 5 * 0.60 * √(2500) * 3.50 * 8.0² / 6 / 1000 = 1.5  k-ft

Plain ϕMnz = 5 * 0.60 * √(2500) * 3.50 * 8.0² / 6 / 1000 = 1.5  k-ft

ACI Eq. (14.5.2.1a)

Use Plain Concrete Flexural Strength at Top

- Top moments calculated as the overburden minus the bearing pressures times the lever arm:

Top moment -Mux (- Side) =  0.0  k-ft

Top moment -Mux (+ Side) =  0.0  k-ft

Top moment -Muz (- Side) =  0.0  k-ft

Top moment -Muz (+ Side) =  0.0  k-ft

<  5.6  k-ft   OK

<  5.6  k-ft   OK

<  5.6  k-ft   OK

<  5.6  k-ft   OK

1.0 / (3.50 * 12 * 4.3) = 0.0056 q = 0.0056 * 40 / 2.5 = 0.090

1.0 / (3.50 * 12 * 4.8) = 0.0050 q = 0.0050 * 40 / 2.5 = 0.080

2 * 1.00 / (1.00 + 1) = 1.003.50 / 3.50 = 1.00 ACI 13.3.3.3

Bending strength

ϕMnx =  0.90 * 3.50 * 12 * 4.3² * 2.5 * 0.090 * (1 - 0.59 * 0.090) =  12.1 k-ft

ϕMnz =  0.90 * 3.50 * 12 * 4.8² * 2.5 * 0.080 / 1.00 * (1 - 0.59 * 0.080 / 1.00) =  13.6 k-ft

ACI 22.2.2

- Bottom moments calculated as the bearing minus the overburden pressures times the lever arm:

Bottom moment Mux (- Side) =  10.3  k-ft

Bottom moment Mux (+ Side) =  10.3  k-ft

Bottom moment Muz (- Side) =  10.3  k-ft

Bottom moment Muz (+ Side) =  10.3  k-ft

<  12.1  k-ft   OK

<  12.1  k-ft   OK

<  13.6  k-ft   OK

<  13.6  k-ft   OK

ratio = 0.85

ratio = 0.85

ratio = 0.76

ratio = 0.76

X-As min = 0.0018 * 3.50 * 12 * 8.0 =  0.6 in² <  1.0  in²   OK ACI 8.6.1.1

Z-As min = 0.0018 * 3.50 * 12 * 8.0 =  0.6 in² <  1.0  in²   OK ACI 8.6.1.1

X-As max for 0.005 tension strain =  3.20 in²

Z-As max for 0.005 tension strain =  3.20 in²

ACI 21.2.2

ACI 21.2.2

>  1.00 in² OK

>  1.00 in² OK

X-Cover factor = Min (2.5, (3.0 + 0.50 / 2, 9.0 / 2) / 0.50) =  2.5

ACI Eq. (25.4.2.3a)Straight

X-Ld = Max (12.0, 3 / 40 * 40.0 * 1000  / (2500)½ * 1.0 * 0.8 * 1.0 / 2.5 * 0.50 * 0.76) = 12.0 in

Hooked ACI 25.4.3

X-Ldh = Max (8 db, 6, 0.02 * 40.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.50 * 0.76) = 6.0 in

-X Ld provided = 3.50 * 12 / 2 + 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

+X Ld provided = 3.50 * 12 / 2 - 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK 4 of 7
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Z-Cover factor = Min (2.5, (3.0 + 0.50 / 2, 9.0 / 2) / 0.50) =  2.5

ACI Eq. (25.4.2.3a)Straight

Z-Ld = Max (12.0, 3 / 40 * 40.0 * 1000  / (2500)½ * 1.0 * 0.8 * 1.0 / 2.5 * 0.50 * 0.76) = 12.0 in

Hooked ACI 25.4.3

Z-Ldh = Max (8 db, 6, 0.02 * 40.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.50 * 0.85) = 6.0 in

-Z Ld provided = 3.50 * 12 / 2 + 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

+Z Ld provided = 3.50 * 12 / 2 - 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

X-bar spacing = 9.0 in <  Min ( 3 * t, 18.0) = 18.0 in OK

Z-bar spacing = 9.0 in <  Min ( 3 * t, 18.0) = 18.0 in OK

ACI 7.7.2.3

Area 6.0 * 6.0 = 36.0  in²

Sx = 6.0 * 6.0² / 6 = 36.0  in³

Sz = 6.0 * 6.0² / 6 = 36.0  in³

Bearing 31.8 / 36.0 + 0.0 * 12 / 36.0 + 0.0 * 12 / 36.0 = 0.9  ksi

Min edge =

Min edge = Min (3.50 * 12 / 2 - 0.0 - 6.0 / 2,  3.50 * 12 / 2 - 0.0 - 6.0 / 2 = 18.0  in

Area

A2 = Min [3.50 * 12 * 3.5 * 12,  (6.0 + 2 * 18.0) * (6.0 + 2 * 18.0)] = 1764.0  in²

ACI R22.8.3.2

Footing 0.65 * 0.85 * 2.5 * Min [2, √(1764.0 / 36.0)] = 2.8  ksi

Footing 0.0  ksi ACI 22.8.3.2

Footing bearing 2.8 + 0.0 = 2.8  ksi >  0.9  psi   OK
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Hooked ACI 25.4.3

Ldh = Max (8 db, 6, 0.02 * 60.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.75 * 0.15) = 6.0 in

Ld provided = 3.00 * 12 = 36.0 in >  27.5  in   OK

Ldh provided = 8.00 - 3.0 = 5.0 in <  6.0  in   NG

X-Edge = 4.5 / 2 = 2.3  in αsx = 20

Z-Edge = 4.5 / 2 = 2.3  in αsz = 20

αs = 20 + 20 = 40 Col type = Interior β = 6.0 / 6.0 = 1.00 ACI 22.6.5.2

Perimeter

bo = 20 / 10 * (6.0 + 4.5 / 2 + 2.3) + 20 / 10 * (6.0 + 4.5 / 2 + 2.3) = 42.0  in

ACI 22.6.4.2

Area (6.0 + 4.5 / 2 + 2.3) * (6.0 + 4.5 / 2 + 2.3) = 110.3  in²

ϕVc =

ϕVc = 0.75 * Min (2 + 4 / 1.00,  40 * 4.5 / 42.0 + 2,  4) * √(2500) = 150.0  psi

ACI 22.6.5.2

Punching force

F = 31.8 + 0.07 * 110.3 / 144 - 2.0 = 29.9  kip

b1 = 6.0 + 4.5 / 2 + 2.3 = 10.5  in b2 = 6.0 + 4.5 / 2 + 2.3 = 10.5  in

γvx factor = = 1 -
1

1 + (2/3) √(10.5 / 10.5)
= 0.40

γvz factor =

ACI Eq. (8.4.4.2.2)

ACI Eq. (8.4.2.3.2)
= 1 -

1

1 + (2/3) √(10.5 / 10.5)
= 0.40

X2z = 10.5 / 2 = 5.3  in X2x = 10.5 / 2 = 5.3  in

Jcz =

Jcz = 10.5 * 4.5³ / 6 + 10.5³ * 4.5 / 6 + 10.5² * 10.5 * 4.5 / 2 = 3632 in⁴

Jcx =

Jcx = 10.5 * 4.5³ / 6 + 10.5³ * 4.5 / 6 + 10.5² * 10.5 * 4.5 / 2 = 3632 in⁴

ACI R8.4.4.2.3

ACI R8.4.4.2.3

Stress due to P = 29.9 / (42.0 * 4.5) * 1000 = 157.9  psi

Stress due to Mx = 0.40 * 0.0 * 12 * 5.3 / 3632 * 1000 = 0.0  psi

Stress due to Mz = 0.40 * 0.0 * 12 * 5.3 / 3632 * 1000 = 0.0  psi

Punching stress = 157.9 + 0.0 + 0.0 = 157.9  psi >  150.0  psi   NG
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Concrete Design  ..................

Load Combinations  ..............

ACI 318-14

ASCE 7-10/16
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Footing Length (X-dir)  ............

Footing Width (Z-dir)  ..............

Footing Thickness  ..................

Soil Cover  ..............................

Column Length (X-dir)  ...........

Column Width (Z-dir)  ..............

Offset (X-dir)  ...........................

Offset (Z-dir)  ...........................

3.00

3.00

8.0

0.00

6.0

6.0

0.00

0.00

Base Plate (L x W)  ..... 6.0  x  6.0 in

ft

ft

in

ft

in

in

in

in

OK

OK

OK

Dead Live RLive Snow Wind Seismic

Axial Force  P  .............

Moment about X  Mx  ..

Moment about Z  Mz  ..

Shear Force  Vx  .........

Shear Force  Vz  .........

8.0

0.0

0.0

0.0

0.0

5.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

kip

k-ft

k-ft

kip

kip

Gross Allow. Soil Pressure  .......

Soil Pressure at Corner 1  .........

Soil Pressure at Corner 2  .........

Soil Pressure at Corner 3  .........

Soil Pressure at Corner 4  .........

Bearing Pressure Ratio  .................

Ftg. Area in Contact with Soil  ........

X-eccentricity / Ftg. Length  ............

Z-eccentricity / Ftg. Width  ..............

2.0

1.5

1.5

1.5

1.5

0.76

100.0

0.00

0.00

ksf

ksf

ksf

ksf

ksf

%

OK

OK

OK

- Moment Mx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.00 * 3.00 * 8.0 / 12 * 0.15 = 0.5  kip

Arm = 3.00 / 2 = 1.50 ft Moment = 0.5 * 1.50 = 0.8  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.00 / 2 - 0.0 / 12 = 1.50  ft Moment = 0.0 * 1.50 = 0.0  k-ft

- Soil cover = 0.6 * (3.00 * 3.00 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.0 * 1.50 = 0.0  k-ft

- Buoyancy = 0.6 * 3.00 * 3.00 * 62 * (0.67) = -0.2  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.2 * 1.50 = -0.3  k-ft

- Axial force P = 0.6 * 8.0 + 0.6 * 0.0 = 4.8  kip

Arm = 3.00 / 2 - 0.0 / 12 = 1.50  ft Moment = 4.8 * 1.50 = 7.2  k-ft

- Resisting moment X-X = 0.8 + 0.0 + 0.0 + 7.2 + -0.3 = 7.7  k-ft

- Overturning safety factor X-X = =
7.7

0.0
= 76.73 > 1.50 OK
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- Moment Mz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.00 * 3.00 * 8.0 / 12 * 0.15 = 0.5  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.5 * 1.50 = 0.8  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.00 / 2 - 0.0 / 12 = 1.50  ft Moment = 0.0 * 1.50 = 0.0  k-ft

- Soil cover = 0.6 * (3.00 * 3.00 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.0 * 1.50 = 0.0  k-ft

- Buoyancy = 0.6 * 3.00 * 3.00 * 62 * (0.67) = -0.2  kip

Arm = 3.00 / 2 = 1.50  ft Moment = 0.2 * 1.50 = -0.3  k-ft

- Axial force P = 0.6 * 8.0 + 0.6 * 0.0 = 4.8  kip

Arm = 3.00 / 2 - 0.0 / 12 = 1.50  ft Moment = 4.8 * 1.50 = 7.2  k-ft

- Resisting moment Z-Z = 0.8 + 0.0 + 0.0 + 7.2 + -0.3 = 7.7  k-ft

- Overturning safety factor Z-Z = =
7.7

0.0
= 76.73 > 1.50 OK

Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

Resisting moment X-X = 1.4 + 0.0 + 0.0 + -0.6 + 19.8 = 20.6  k-ft

Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

Resisting moment Z-Z = 1.4 + 0.0 + 0.0 + -0.6 + 19.8 = 20.6  k-ft

Resisting force = 0.9 + 0.0 + 0.0 - 0.4 + 13.2 = 13.7  kip

X-coordinate of resultant from maximum bearing corner:

Xp = =
20.6 - 0.0

13.7
= 1.50  ft

Z-coordinate of resultant from maximum bearing corner:

Zp = =
20.6 - 0.0

13.7
= 1.50  ft

X-ecc = 3.00 / 2 - 1.50 = 0.00  ft

Z-ecc = 3.00 / 2 - 1.50 = 0.00  ft

Area = 3.00 * 3.00 = 9.0  ft²

Sx = 3.00 * 3.00² / 6 = 4.5  ft³

Sz = 3.00 * 3.00² / 6 = 4.5  ft³

- Footing is in full bearing. Soil pressures are as follows:

P1 = 13.7 * (1 / 9.0 + 0.00 / 4.5 + 0.00 / 4.5) = 1.53  ksf

P2 = 13.7 * (1 / 9.0 - 0.00 / 4.5 + 0.00 / 4.5) = 1.53  ksf

P3 = 13.7 * (1 / 9.0 - 0.00 / 4.5 - 0.00 / 4.5) = 1.53  ksf

P4 = 13.7 * (1 / 9.0 + 0.00 / 4.5 - 0.00 / 4.5) = 1.53  ksf 2 of 7
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Internal friction angle = 28.0 deg

Passive coefficient

Pressure at mid-depth = 4.33 * 110 * (0.00 + 8.0 / 12 / 2) = 0.16  ksf

X-Passive force = 0.16 * 8.0 / 12 * 3.00 =  0.3  kip

Z-Passive force = 0.16 * 8.0 / 12 * 3.00 =  0.3  kip

Friction force = Max (0, 5.1 * 0.35) =  1.8  kip

- Sliding safety factor X-X = =
1.00 * 0.3 + 1.00 * 1.8

0.0
= 21.08 > 1.50 OK

- Sliding safety factor Z-Z = =
1.00 * 0.3 + 1.00 * 1.8

0.0
= 21.08 > 1.50 OK

- Uplift safety factor = =
0.0 + 0.5 + 0.0 - 0.2

0.0
= 99.99 > 1.00 OK

Concrete f'c = 2.5  ksi Steel fy = 40.0  ksi Soil density = 110  pcf

Use Plain Concrete Shear Strength

ϕVcx = 4/3 * 0.60 * √(2500) * 3.0 * 12 * 8.0 / 1000 = 11.5  kip

ϕVcz = 4/3 * 0.60 * √(2500) * 3.0 * 12 * 8.0 / 1000 = 11.5  kip

ACI 14.5.5.1

- Shear forces calculated as the volume of the bearing pressures under the effective areas:

One-way shear Vux (- Side) =  3.5  kip

One-way shear Vux (+ Side) =  3.5  kip

One-way shear Vuz (- Side) =  3.5  kip

One-way shear Vuz (+ Side) =  3.5  kip

<  11.5  kip   OK

<  11.5  kip   OK

<  11.5  kip   OK

<  11.5  kip   OK
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Plain ϕMnx = 5 * 0.60 * √(2500) * 3.00 * 8.0² / 6 / 1000 = 1.3  k-ft

Plain ϕMnz = 5 * 0.60 * √(2500) * 3.00 * 8.0² / 6 / 1000 = 1.3  k-ft

ACI Eq. (14.5.2.1a)

Use Plain Concrete Flexural Strength at Top

- Top moments calculated as the overburden minus the bearing pressures times the lever arm:

Top moment -Mux (- Side) =  0.0  k-ft

Top moment -Mux (+ Side) =  0.0  k-ft

Top moment -Muz (- Side) =  0.0  k-ft

Top moment -Muz (+ Side) =  0.0  k-ft

<  4.8  k-ft   OK

<  4.8  k-ft   OK

<  4.8  k-ft   OK

<  4.8  k-ft   OK

Use Plain Concrete Flexural Strength at Bottom

- Bottom moments calculated as the bearing minus the overburden pressures times the lever arm:

Bottom moment Mux (- Side) =  4.7  k-ft

Bottom moment Mux (+ Side) =  4.7  k-ft

Bottom moment Muz (- Side) =  4.7  k-ft

Bottom moment Muz (+ Side) =  4.7  k-ft

<  4.8  k-ft   OK

<  4.8  k-ft   OK

<  4.8  k-ft   OK

<  4.8  k-ft   OK

ratio = 0.97

ratio = 0.98

ratio = 0.97

ratio = 0.98
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Area 6.0 * 6.0 = 36.0  in²

Sx = 6.0 * 6.0² / 6 = 36.0  in³

Sz = 6.0 * 6.0² / 6 = 36.0  in³

Bearing 17.9 / 36.0 + 0.0 * 12 / 36.0 + 0.0 * 12 / 36.0 = 0.5  ksi

Min edge =

Min edge = Min (3.00 * 12 / 2 - 0.0 - 6.0 / 2,  3.00 * 12 / 2 - 0.0 - 6.0 / 2 = 15.0  in

Area

A2 = Min [3.00 * 12 * 3.0 * 12,  (6.0 + 2 * 15.0) * (6.0 + 2 * 15.0)] = 1296.0  in²

ACI R22.8.3.2

Footing 0.65 * 0.85 * 2.5 * Min [2, √(1296.0 / 36.0)] = 2.8  ksi

Footing 0.0  ksi ACI 22.8.3.2

Footing bearing 2.8 + 0.0 = 2.8  ksi >  0.5  psi   OK
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Hooked ACI 25.4.3

Ldh = Max (8 db, 6, 0.02 * 60.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.75 * 0.09) = 6.0 in

Ld provided = 3.00 * 12 = 36.0 in >  15.5  in   OK

Ldh provided = 8.00 - 3.0 = 5.0 in <  6.0  in   NG

X-Edge = 3.00 * 12 / 2 - 0.0 - 6.0 / 2 = 15.0  in αsx = 10

Z-Edge = 3.00 * 12 / 2 - 0.0 - 6.0 / 2 = 15.0  in αsz = 10

αs = 10 + 10 = 20 Col type = Corner β = 6.0 / 6.0 = 1.00 ACI 22.6.5.2

Perimeter

bo = 10 / 10 * (6.0 + 8.0 / 2 + 15.0) + 10 / 10 * (6.0 + 8.0 / 2 + 15.0) = 50.0  in

ACI 22.6.4.2

Area (6.0 + 8.0 / 2 + 15.0) * (6.0 + 8.0 / 2 + 15.0) = 625.0  in²

Use Plain Concrete Shear Strength

ϕVc =

ϕVc = 0.60 * Min (1 + 2 / 1.00,  2) * 4/3 √(2500) = 80.0  psi

ACI 14.5.5.1

Punching force

F = 17.9 + 0.07 * 625.0 / 144 - 2.8 = 15.4  kip

b1 = 6.0 + 8.0 / 2 + 15.0 = 25.0  in b2 = 6.0 + 8.0 / 2 + 15.0 = 25.0  in

γvx factor = = 1 -
1

1 + (2/3) √(25.0 / 25.0)
= 0.40

γvz factor =

ACI Eq. (8.4.4.2.2)

ACI Eq. (8.4.2.3.2)
= 1 -

1

1 + (2/3) √(25.0 / 25.0)
= 0.40

X2z = 25.0² / 2 / (25.0 + 25.0) = 6.3  in X2x = 6.3  in

Jcz =

Jcz = 25.0 * 8.0³ / 12 + 25.0³ * 8.0 / 12 + 25.0 * 8.0 * (25.0 / 2 * 6.3)² + 25.0 * 8.0 * 6.3² = 27108 in⁴

Jcx =

Jcz = 25.0 * 8.0³ / 12 + 25.0³ * 8.0 / 12 + 25.0 * 8.0 * (25.0 / 2 * 6.3)² + 25.0 * 8.0 * 6.3² = 27108 in⁴

ACI R8.4.4.2.3

ACI R8.4.4.2.3

Stress due to P = 15.4 / (50.0 * 8.0) * 1000 = 38.5  psi

Stress due to Mx = 0.40 * 0.0 * 12 * 6.3 / 27108 * 1000 = 0.0  psi

Stress due to Mz = 0.40 * 0.0 * 12 * 6.3 / 27108 * 1000 = 0.0  psi

Punching stress = 38.5 + 0.0 + 0.0 = 38.5  psi <  80.0  psi   OK
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Concrete Design  ..................

Load Combinations  ..............

ACI 318-14

ASCE 7-10/16
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Footing Length (X-dir)  ............

Footing Width (Z-dir)  ..............

Footing Thickness  ..................

Soil Cover  ..............................

Column Length (X-dir)  ...........

Column Width (Z-dir)  ..............

Offset (X-dir)  ...........................

Offset (Z-dir)  ...........................

3.50

3.50

8.0

0.00

6.0

6.0

0.00

0.00

Base Plate (L x W)  ..... 6.0  x  6.0 in

ft

ft

in

ft

in

in

in

in

OK

OK

OK

Dead Live RLive Snow Wind Seismic

Axial Force  P  .............

Moment about X  Mx  ..

Moment about Z  Mz  ..

Shear Force  Vx  .........

Shear Force  Vz  .........

5.2

0.0

0.0

0.0

0.0

16.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

kip

k-ft

k-ft

kip

kip

Gross Allow. Soil Pressure  .......

Soil Pressure at Corner 1  .........

Soil Pressure at Corner 2  .........

Soil Pressure at Corner 3  .........

Soil Pressure at Corner 4  .........

Bearing Pressure Ratio  .................

Ftg. Area in Contact with Soil  ........

X-eccentricity / Ftg. Length  ............

Z-eccentricity / Ftg. Width  ..............

2.0

1.8

1.8

1.8

1.8

0.89

100.0

0.00

0.00

ksf

ksf

ksf

ksf

ksf

%

OK

OK

OK

- Moment Mx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.50 * 3.50 * 8.0 / 12 * 0.15 = 0.7  kip

Arm = 3.50 / 2 = 1.75 ft Moment = 0.7 * 1.75 = 1.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Soil cover = 0.6 * (3.50 * 3.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Buoyancy = 0.6 * 3.50 * 3.50 * 62 * (0.67) = -0.3  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.3 * 1.75 = -0.5  k-ft

- Axial force P = 0.6 * 5.2 + 0.6 * 0.0 = 3.1  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 3.1 * 1.75 = 5.5  k-ft

- Resisting moment X-X = 1.3 + 0.0 + 0.0 + 5.5 + -0.5 = 6.2  k-ft

- Overturning safety factor X-X = =
6.2

0.0
= 62.11 > 1.50 OK
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- Moment Mz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.50 * 3.50 * 8.0 / 12 * 0.15 = 0.7  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.7 * 1.75 = 1.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Soil cover = 0.6 * (3.50 * 3.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Buoyancy = 0.6 * 3.50 * 3.50 * 62 * (0.67) = -0.3  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.3 * 1.75 = -0.5  k-ft

- Axial force P = 0.6 * 5.2 + 0.6 * 0.0 = 3.1  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 3.1 * 1.75 = 5.5  k-ft

- Resisting moment Z-Z = 1.3 + 0.0 + 0.0 + 5.5 + -0.5 = 6.2  k-ft

- Overturning safety factor Z-Z = =
6.2

0.0
= 62.11 > 1.50 OK

Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

Resisting moment X-X = 2.1 + 0.0 + 0.0 + -0.9 + 37.1 = 38.4  k-ft

Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

Resisting moment Z-Z = 2.1 + 0.0 + 0.0 + -0.9 + 37.1 = 38.4  k-ft

Resisting force = 1.2 + 0.0 + 0.0 - 0.5 + 21.2 = 21.9  kip

X-coordinate of resultant from maximum bearing corner:

Xp = =
38.4 - 0.0

21.9
= 1.75  ft

Z-coordinate of resultant from maximum bearing corner:

Zp = =
38.4 - 0.0

21.9
= 1.75  ft

X-ecc = 3.50 / 2 - 1.75 = 0.00  ft

Z-ecc = 3.50 / 2 - 1.75 = 0.00  ft

Area = 3.50 * 3.50 = 12.3  ft²

Sx = 3.50 * 3.50² / 6 = 7.1  ft³

Sz = 3.50 * 3.50² / 6 = 7.1  ft³

- Footing is in full bearing. Soil pressures are as follows:

P1 = 21.9 * (1 / 12.3 + 0.00 / 7.1 + 0.00 / 7.1) = 1.79  ksf

P2 = 21.9 * (1 / 12.3 - 0.00 / 7.1 + 0.00 / 7.1) = 1.79  ksf

P3 = 21.9 * (1 / 12.3 - 0.00 / 7.1 - 0.00 / 7.1) = 1.79  ksf

P4 = 21.9 * (1 / 12.3 + 0.00 / 7.1 - 0.00 / 7.1) = 1.79  ksf 2 of 7
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Internal friction angle = 28.0 deg

Passive coefficient

Pressure at mid-depth = 4.33 * 110 * (0.00 + 8.0 / 12 / 2) = 0.16  ksf

X-Passive force = 0.16 * 8.0 / 12 * 3.50 =  0.4  kip

Z-Passive force = 0.16 * 8.0 / 12 * 3.50 =  0.4  kip

Friction force = Max (0, 3.5 * 0.35) =  1.2  kip

- Sliding safety factor X-X = =
1.00 * 0.4 + 1.00 * 1.2

0.0
= 16.12 > 1.50 OK

- Sliding safety factor Z-Z = =
1.00 * 0.4 + 1.00 * 1.2

0.0
= 16.12 > 1.50 OK

- Uplift safety factor = =
0.0 + 0.7 + 0.0 - 0.3

0.0
= 99.99 > 1.00 OK

Concrete f'c = 2.5  ksi Steel fy = 40.0  ksi Soil density = 110  pcf

d Top X-dir = 8.0 - 2.0 - 0.8 / 2 = 5.6  in

d Top Z-dir = 8.0 - 2.0 - 0.8 - 0.8 / 2 = 4.9  in

d Bot X-dir = 8.0 - 3.0 - 0.5 / 2 = 4.8  in

d Bot Z-dir = 8.0 - 3.0 - 0.5 - 0.5 / 2 = 4.3  in

2 * 0.75 * √(2500) * 3.5 * 12 * 4.8 / 1000 = 15.0  kip

2 * 0.75 * √(2500) * 3.5 * 12 * 4.3 / 1000 = 13.4  kip

ACI Eq. (22.5.5.1)

- Shear forces calculated as the volume of the bearing pressures under the effective areas:

One-way shear Vux (- Side) =  10.2  kip

One-way shear Vux (+ Side) =  10.2  kip

One-way shear Vuz (- Side) =  10.2  kip

One-way shear Vuz (+ Side) =  10.2  kip

<  15.0  kip   OK

<  15.0  kip   OK

<  13.4  kip   OK

<  13.4  kip   OK
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Plain ϕMnx = 5 * 0.60 * √(2500) * 3.50 * 8.0² / 6 / 1000 = 1.5  k-ft

Plain ϕMnz = 5 * 0.60 * √(2500) * 3.50 * 8.0² / 6 / 1000 = 1.5  k-ft

ACI Eq. (14.5.2.1a)

Use Plain Concrete Flexural Strength at Top

- Top moments calculated as the overburden minus the bearing pressures times the lever arm:

Top moment -Mux (- Side) =  0.0  k-ft

Top moment -Mux (+ Side) =  0.0  k-ft

Top moment -Muz (- Side) =  0.0  k-ft

Top moment -Muz (+ Side) =  0.0  k-ft

<  5.6  k-ft   OK

<  5.6  k-ft   OK

<  5.6  k-ft   OK

<  5.6  k-ft   OK

1.0 / (3.50 * 12 * 4.3) = 0.0056 q = 0.0056 * 40 / 2.5 = 0.090

1.0 / (3.50 * 12 * 4.8) = 0.0050 q = 0.0050 * 40 / 2.5 = 0.080

2 * 1.00 / (1.00 + 1) = 1.003.50 / 3.50 = 1.00 ACI 13.3.3.3

Bending strength

ϕMnx =  0.90 * 3.50 * 12 * 4.3² * 2.5 * 0.090 * (1 - 0.59 * 0.090) =  12.1 k-ft

ϕMnz =  0.90 * 3.50 * 12 * 4.8² * 2.5 * 0.080 / 1.00 * (1 - 0.59 * 0.080 / 1.00) =  13.6 k-ft

ACI 22.2.2

- Bottom moments calculated as the bearing minus the overburden pressures times the lever arm:

Bottom moment Mux (- Side) =  10.3  k-ft

Bottom moment Mux (+ Side) =  10.3  k-ft

Bottom moment Muz (- Side) =  10.3  k-ft

Bottom moment Muz (+ Side) =  10.3  k-ft

<  12.1  k-ft   OK

<  12.1  k-ft   OK

<  13.6  k-ft   OK

<  13.6  k-ft   OK

ratio = 0.85

ratio = 0.85

ratio = 0.76

ratio = 0.76

X-As min = 0.0018 * 3.50 * 12 * 8.0 =  0.6 in² <  1.0  in²   OK ACI 8.6.1.1

Z-As min = 0.0018 * 3.50 * 12 * 8.0 =  0.6 in² <  1.0  in²   OK ACI 8.6.1.1

X-As max for 0.005 tension strain =  3.20 in²

Z-As max for 0.005 tension strain =  3.20 in²

ACI 21.2.2

ACI 21.2.2

>  1.00 in² OK

>  1.00 in² OK

X-Cover factor = Min (2.5, (3.0 + 0.50 / 2, 9.0 / 2) / 0.50) =  2.5

ACI Eq. (25.4.2.3a)Straight

X-Ld = Max (12.0, 3 / 40 * 40.0 * 1000  / (2500)½ * 1.0 * 0.8 * 1.0 / 2.5 * 0.50 * 0.76) = 12.0 in

Hooked ACI 25.4.3

X-Ldh = Max (8 db, 6, 0.02 * 40.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.50 * 0.76) = 6.0 in

-X Ld provided = 3.50 * 12 / 2 + 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

+X Ld provided = 3.50 * 12 / 2 - 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK 4 of 7
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Z-Cover factor = Min (2.5, (3.0 + 0.50 / 2, 9.0 / 2) / 0.50) =  2.5

ACI Eq. (25.4.2.3a)Straight

Z-Ld = Max (12.0, 3 / 40 * 40.0 * 1000  / (2500)½ * 1.0 * 0.8 * 1.0 / 2.5 * 0.50 * 0.76) = 12.0 in

Hooked ACI 25.4.3

Z-Ldh = Max (8 db, 6, 0.02 * 40.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.50 * 0.85) = 6.0 in

-Z Ld provided = 3.50 * 12 / 2 + 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

+Z Ld provided = 3.50 * 12 / 2 - 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

X-bar spacing = 9.0 in <  Min ( 3 * t, 18.0) = 18.0 in OK

Z-bar spacing = 9.0 in <  Min ( 3 * t, 18.0) = 18.0 in OK

ACI 7.7.2.3

Area 6.0 * 6.0 = 36.0  in²

Sx = 6.0 * 6.0² / 6 = 36.0  in³

Sz = 6.0 * 6.0² / 6 = 36.0  in³

Bearing 31.8 / 36.0 + 0.0 * 12 / 36.0 + 0.0 * 12 / 36.0 = 0.9  ksi

Min edge =

Min edge = Min (3.50 * 12 / 2 - 0.0 - 6.0 / 2,  3.50 * 12 / 2 - 0.0 - 6.0 / 2 = 18.0  in

Area

A2 = Min [3.50 * 12 * 3.5 * 12,  (6.0 + 2 * 18.0) * (6.0 + 2 * 18.0)] = 1764.0  in²

ACI R22.8.3.2

Footing 0.65 * 0.85 * 2.5 * Min [2, √(1764.0 / 36.0)] = 2.8  ksi

Footing 0.0  ksi ACI 22.8.3.2

Footing bearing 2.8 + 0.0 = 2.8  ksi >  0.9  psi   OK
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Hooked ACI 25.4.3

Ldh = Max (8 db, 6, 0.02 * 60.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.75 * 0.15) = 6.0 in

Ld provided = 3.00 * 12 = 36.0 in >  27.5  in   OK

Ldh provided = 8.00 - 3.0 = 5.0 in <  6.0  in   NG

X-Edge = 4.5 / 2 = 2.3  in αsx = 20

Z-Edge = 4.5 / 2 = 2.3  in αsz = 20

αs = 20 + 20 = 40 Col type = Interior β = 6.0 / 6.0 = 1.00 ACI 22.6.5.2

Perimeter

bo = 20 / 10 * (6.0 + 4.5 / 2 + 2.3) + 20 / 10 * (6.0 + 4.5 / 2 + 2.3) = 42.0  in

ACI 22.6.4.2

Area (6.0 + 4.5 / 2 + 2.3) * (6.0 + 4.5 / 2 + 2.3) = 110.3  in²

ϕVc =

ϕVc = 0.75 * Min (2 + 4 / 1.00,  40 * 4.5 / 42.0 + 2,  4) * √(2500) = 150.0  psi

ACI 22.6.5.2

Punching force

F = 31.8 + 0.07 * 110.3 / 144 - 2.0 = 29.9  kip

b1 = 6.0 + 4.5 / 2 + 2.3 = 10.5  in b2 = 6.0 + 4.5 / 2 + 2.3 = 10.5  in

γvx factor = = 1 -
1

1 + (2/3) √(10.5 / 10.5)
= 0.40

γvz factor =

ACI Eq. (8.4.4.2.2)

ACI Eq. (8.4.2.3.2)
= 1 -

1

1 + (2/3) √(10.5 / 10.5)
= 0.40

X2z = 10.5 / 2 = 5.3  in X2x = 10.5 / 2 = 5.3  in

Jcz =

Jcz = 10.5 * 4.5³ / 6 + 10.5³ * 4.5 / 6 + 10.5² * 10.5 * 4.5 / 2 = 3632 in⁴

Jcx =

Jcx = 10.5 * 4.5³ / 6 + 10.5³ * 4.5 / 6 + 10.5² * 10.5 * 4.5 / 2 = 3632 in⁴

ACI R8.4.4.2.3

ACI R8.4.4.2.3

Stress due to P = 29.9 / (42.0 * 4.5) * 1000 = 157.9  psi

Stress due to Mx = 0.40 * 0.0 * 12 * 5.3 / 3632 * 1000 = 0.0  psi

Stress due to Mz = 0.40 * 0.0 * 12 * 5.3 / 3632 * 1000 = 0.0  psi

Punching stress = 157.9 + 0.0 + 0.0 = 157.9  psi >  150.0  psi   NG
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Footing Length (X-dir)  ............

Footing Width (Z-dir)  ..............

Footing Thickness  ..................

Soil Cover  ..............................

Column Length (X-dir)  ...........

Column Width (Z-dir)  ..............

Offset (X-dir)  ...........................

Offset (Z-dir)  ...........................

3.50

3.50

8.0

0.00

6.0

6.0

0.00

0.00

Base Plate (L x W)  ..... 6.0  x  6.0 in

ft

ft

in

ft

in

in

in

in

OK

OK

OK

Dead Live RLive Snow Wind Seismic

Axial Force  P  .............

Moment about X  Mx  ..

Moment about Z  Mz  ..

Shear Force  Vx  .........

Shear Force  Vz  .........

4.4

0.0

0.0

0.0

0.0

13.7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

kip

k-ft

k-ft

kip

kip

Gross Allow. Soil Pressure  .......

Soil Pressure at Corner 1  .........

Soil Pressure at Corner 2  .........

Soil Pressure at Corner 3  .........

Soil Pressure at Corner 4  .........

Bearing Pressure Ratio  .................

Ftg. Area in Contact with Soil  ........

X-eccentricity / Ftg. Length  ............

Z-eccentricity / Ftg. Width  ..............

2.0

1.5

1.5

1.5

1.5

0.77

100.0

0.00

0.00

ksf

ksf

ksf

ksf

ksf

%

OK

OK

OK

- Moment Mx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.50 * 3.50 * 8.0 / 12 * 0.15 = 0.7  kip

Arm = 3.50 / 2 = 1.75 ft Moment = 0.7 * 1.75 = 1.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Soil cover = 0.6 * (3.50 * 3.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Buoyancy = 0.6 * 3.50 * 3.50 * 62 * (0.67) = -0.3  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.3 * 1.75 = -0.5  k-ft

- Axial force P = 0.6 * 4.4 + 0.6 * 0.0 = 2.6  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 2.6 * 1.75 = 4.6  k-ft

- Resisting moment X-X = 1.3 + 0.0 + 0.0 + 4.6 + -0.5 = 5.4  k-ft

- Overturning safety factor X-X = =
5.4

0.0
= 53.71 > 1.50 OK
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- Moment Mz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 3.50 * 3.50 * 8.0 / 12 * 0.15 = 0.7  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.7 * 1.75 = 1.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Soil cover = 0.6 * (3.50 * 3.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.0 * 1.75 = 0.0  k-ft

- Buoyancy = 0.6 * 3.50 * 3.50 * 62 * (0.67) = -0.3  kip

Arm = 3.50 / 2 = 1.75  ft Moment = 0.3 * 1.75 = -0.5  k-ft

- Axial force P = 0.6 * 4.4 + 0.6 * 0.0 = 2.6  kip

Arm = 3.50 / 2 - 0.0 / 12 = 1.75  ft Moment = 2.6 * 1.75 = 4.6  k-ft

- Resisting moment Z-Z = 1.3 + 0.0 + 0.0 + 4.6 + -0.5 = 5.4  k-ft

- Overturning safety factor Z-Z = =
5.4

0.0
= 53.71 > 1.50 OK

Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

Resisting moment X-X = 2.1 + 0.0 + 0.0 + -0.9 + 31.7 = 32.9  k-ft

Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

Resisting moment Z-Z = 2.1 + 0.0 + 0.0 + -0.9 + 31.7 = 32.9  k-ft

Resisting force = 1.2 + 0.0 + 0.0 - 0.5 + 18.1 = 18.8  kip

X-coordinate of resultant from maximum bearing corner:

Xp = =
32.9 - 0.0

18.8
= 1.75  ft

Z-coordinate of resultant from maximum bearing corner:

Zp = =
32.9 - 0.0

18.8
= 1.75  ft

X-ecc = 3.50 / 2 - 1.75 = 0.00  ft

Z-ecc = 3.50 / 2 - 1.75 = 0.00  ft

Area = 3.50 * 3.50 = 12.3  ft²

Sx = 3.50 * 3.50² / 6 = 7.1  ft³

Sz = 3.50 * 3.50² / 6 = 7.1  ft³

- Footing is in full bearing. Soil pressures are as follows:

P1 = 18.8 * (1 / 12.3 + 0.00 / 7.1 + 0.00 / 7.1) = 1.54  ksf

P2 = 18.8 * (1 / 12.3 - 0.00 / 7.1 + 0.00 / 7.1) = 1.54  ksf

P3 = 18.8 * (1 / 12.3 - 0.00 / 7.1 - 0.00 / 7.1) = 1.54  ksf

P4 = 18.8 * (1 / 12.3 + 0.00 / 7.1 - 0.00 / 7.1) = 1.54  ksf 2 of 7
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Internal friction angle = 28.0 deg

Passive coefficient

Pressure at mid-depth = 4.33 * 110 * (0.00 + 8.0 / 12 / 2) = 0.16  ksf

X-Passive force = 0.16 * 8.0 / 12 * 3.50 =  0.4  kip

Z-Passive force = 0.16 * 8.0 / 12 * 3.50 =  0.4  kip

Friction force = Max (0, 3.1 * 0.35) =  1.1  kip

- Sliding safety factor X-X = =
1.00 * 0.4 + 1.00 * 1.1

0.0
= 14.44 > 1.50 OK

- Sliding safety factor Z-Z = =
1.00 * 0.4 + 1.00 * 1.1

0.0
= 14.44 > 1.50 OK

- Uplift safety factor = =
0.0 + 0.7 + 0.0 - 0.3

0.0
= 99.99 > 1.00 OK

Concrete f'c = 2.5  ksi Steel fy = 40.0  ksi Soil density = 110  pcf

d Top X-dir = 8.0 - 2.0 - 0.8 / 2 = 5.6  in

d Top Z-dir = 8.0 - 2.0 - 0.8 - 0.8 / 2 = 4.9  in

d Bot X-dir = 8.0 - 3.0 - 0.5 / 2 = 4.8  in

d Bot Z-dir = 8.0 - 3.0 - 0.5 - 0.5 / 2 = 4.3  in

2 * 0.75 * √(2500) * 3.5 * 12 * 4.8 / 1000 = 15.0  kip

2 * 0.75 * √(2500) * 3.5 * 12 * 4.3 / 1000 = 13.4  kip

ACI Eq. (22.5.5.1)

- Shear forces calculated as the volume of the bearing pressures under the effective areas:

One-way shear Vux (- Side) =  8.8  kip

One-way shear Vux (+ Side) =  8.7  kip

One-way shear Vuz (- Side) =  8.8  kip

One-way shear Vuz (+ Side) =  8.7  kip

<  15.0  kip   OK

<  15.0  kip   OK

<  13.4  kip   OK

<  13.4  kip   OK
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Plain ϕMnx = 5 * 0.60 * √(2500) * 3.50 * 8.0² / 6 / 1000 = 1.5  k-ft

Plain ϕMnz = 5 * 0.60 * √(2500) * 3.50 * 8.0² / 6 / 1000 = 1.5  k-ft

ACI Eq. (14.5.2.1a)

Use Plain Concrete Flexural Strength at Top

- Top moments calculated as the overburden minus the bearing pressures times the lever arm:

Top moment -Mux (- Side) =  0.0  k-ft

Top moment -Mux (+ Side) =  0.0  k-ft

Top moment -Muz (- Side) =  0.0  k-ft

Top moment -Muz (+ Side) =  0.0  k-ft

<  5.6  k-ft   OK

<  5.6  k-ft   OK

<  5.6  k-ft   OK

<  5.6  k-ft   OK

1.0 / (3.50 * 12 * 4.3) = 0.0056 q = 0.0056 * 40 / 2.5 = 0.090

1.0 / (3.50 * 12 * 4.8) = 0.0050 q = 0.0050 * 40 / 2.5 = 0.080

2 * 1.00 / (1.00 + 1) = 1.003.50 / 3.50 = 1.00 ACI 13.3.3.3

Bending strength

ϕMnx =  0.90 * 3.50 * 12 * 4.3² * 2.5 * 0.090 * (1 - 0.59 * 0.090) =  12.1 k-ft

ϕMnz =  0.90 * 3.50 * 12 * 4.8² * 2.5 * 0.080 / 1.00 * (1 - 0.59 * 0.080 / 1.00) =  13.6 k-ft

ACI 22.2.2

- Bottom moments calculated as the bearing minus the overburden pressures times the lever arm:

Bottom moment Mux (- Side) =  8.8  k-ft

Bottom moment Mux (+ Side) =  8.8  k-ft

Bottom moment Muz (- Side) =  8.8  k-ft

Bottom moment Muz (+ Side) =  8.8  k-ft

<  12.1  k-ft   OK

<  12.1  k-ft   OK

<  13.6  k-ft   OK

<  13.6  k-ft   OK

ratio = 0.73

ratio = 0.73

ratio = 0.65

ratio = 0.65

X-As min = 0.0018 * 3.50 * 12 * 8.0 =  0.6 in² <  1.0  in²   OK ACI 8.6.1.1

Z-As min = 0.0018 * 3.50 * 12 * 8.0 =  0.6 in² <  1.0  in²   OK ACI 8.6.1.1

X-As max for 0.005 tension strain =  3.20 in²

Z-As max for 0.005 tension strain =  3.20 in²

ACI 21.2.2

ACI 21.2.2

>  1.00 in² OK

>  1.00 in² OK

X-Cover factor = Min (2.5, (3.0 + 0.50 / 2, 9.0 / 2) / 0.50) =  2.5

ACI Eq. (25.4.2.3a)Straight

X-Ld = Max (12.0, 3 / 40 * 40.0 * 1000  / (2500)½ * 1.0 * 0.8 * 1.0 / 2.5 * 0.50 * 0.65) = 12.0 in

Hooked ACI 25.4.3

X-Ldh = Max (8 db, 6, 0.02 * 40.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.50 * 0.65) = 6.0 in

-X Ld provided = 3.50 * 12 / 2 + 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

+X Ld provided = 3.50 * 12 / 2 - 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK 4 of 7
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Z-Cover factor = Min (2.5, (3.0 + 0.50 / 2, 9.0 / 2) / 0.50) =  2.5

ACI Eq. (25.4.2.3a)Straight

Z-Ld = Max (12.0, 3 / 40 * 40.0 * 1000  / (2500)½ * 1.0 * 0.8 * 1.0 / 2.5 * 0.50 * 0.65) = 12.0 in

Hooked ACI 25.4.3

Z-Ldh = Max (8 db, 6, 0.02 * 40.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.50 * 0.73) = 6.0 in

-Z Ld provided = 3.50 * 12 / 2 + 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

+Z Ld provided = 3.50 * 12 / 2 - 0.0 - 6.0 / 2 - 2.5 = 15.5 in >  12.0  in   OK

X-bar spacing = 9.0 in <  Min ( 3 * t, 18.0) = 18.0 in OK

Z-bar spacing = 9.0 in <  Min ( 3 * t, 18.0) = 18.0 in OK

ACI 7.7.2.3

Area 6.0 * 6.0 = 36.0  in²

Sx = 6.0 * 6.0² / 6 = 36.0  in³

Sz = 6.0 * 6.0² / 6 = 36.0  in³

Bearing 27.2 / 36.0 + 0.0 * 12 / 36.0 + 0.0 * 12 / 36.0 = 0.8  ksi

Min edge =

Min edge = Min (3.50 * 12 / 2 - 0.0 - 6.0 / 2,  3.50 * 12 / 2 - 0.0 - 6.0 / 2 = 18.0  in

Area

A2 = Min [3.50 * 12 * 3.5 * 12,  (6.0 + 2 * 18.0) * (6.0 + 2 * 18.0)] = 1764.0  in²

ACI R22.8.3.2

Footing 0.65 * 0.85 * 2.5 * Min [2, √(1764.0 / 36.0)] = 2.8  ksi

Footing 0.0  ksi ACI 22.8.3.2

Footing bearing 2.8 + 0.0 = 2.8  ksi >  0.8  psi   OK
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Hooked ACI 25.4.3

Ldh = Max (8 db, 6, 0.02 * 60.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.75 * 0.13) = 6.0 in

Ld provided = 3.00 * 12 = 36.0 in >  23.5  in   OK

Ldh provided = 8.00 - 3.0 = 5.0 in <  6.0  in   NG

X-Edge = 4.5 / 2 = 2.3  in αsx = 20

Z-Edge = 4.5 / 2 = 2.3  in αsz = 20

αs = 20 + 20 = 40 Col type = Interior β = 6.0 / 6.0 = 1.00 ACI 22.6.5.2

Perimeter

bo = 20 / 10 * (6.0 + 4.5 / 2 + 2.3) + 20 / 10 * (6.0 + 4.5 / 2 + 2.3) = 42.0  in

ACI 22.6.4.2

Area (6.0 + 4.5 / 2 + 2.3) * (6.0 + 4.5 / 2 + 2.3) = 110.3  in²

ϕVc =

ϕVc = 0.75 * Min (2 + 4 / 1.00,  40 * 4.5 / 42.0 + 2,  4) * √(2500) = 150.0  psi

ACI 22.6.5.2

Punching force

F = 27.2 + 0.07 * 110.3 / 144 - 1.8 = 25.5  kip

b1 = 6.0 + 4.5 / 2 + 2.3 = 10.5  in b2 = 6.0 + 4.5 / 2 + 2.3 = 10.5  in

γvx factor = = 1 -
1

1 + (2/3) √(10.5 / 10.5)
= 0.40

γvz factor =

ACI Eq. (8.4.4.2.2)

ACI Eq. (8.4.2.3.2)
= 1 -

1

1 + (2/3) √(10.5 / 10.5)
= 0.40

X2z = 10.5 / 2 = 5.3  in X2x = 10.5 / 2 = 5.3  in

Jcz =

Jcz = 10.5 * 4.5³ / 6 + 10.5³ * 4.5 / 6 + 10.5² * 10.5 * 4.5 / 2 = 3632 in⁴

Jcx =

Jcx = 10.5 * 4.5³ / 6 + 10.5³ * 4.5 / 6 + 10.5² * 10.5 * 4.5 / 2 = 3632 in⁴

ACI R8.4.4.2.3

ACI R8.4.4.2.3

Stress due to P = 25.5 / (42.0 * 4.5) * 1000 = 134.9  psi

Stress due to Mx = 0.40 * 0.0 * 12 * 5.3 / 3632 * 1000 = 0.0  psi

Stress due to Mz = 0.40 * 0.0 * 12 * 5.3 / 3632 * 1000 = 0.0  psi

Punching stress = 134.9 + 0.0 + 0.0 = 134.9  psi <  150.0  psi   OK
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Footing Length (X-dir)  ............

Footing Width (Z-dir)  ..............

Footing Thickness  ..................

Soil Cover  ..............................

Column Length (X-dir)  ...........

Column Width (Z-dir)  ..............

Offset (X-dir)  ...........................

Offset (Z-dir)  ...........................

2.00

2.60

8.0

0.00

6.0

6.0

0.00

0.00

Base Plate (L x W)  ..... 6.0  x  6.0 in

ft

ft

in

ft

in

in

in

in

OK

OK

OK

Dead Live RLive Snow Wind Seismic

Axial Force  P  .............

Moment about X  Mx  ..

Moment about Z  Mz  ..

Shear Force  Vx  .........

Shear Force  Vz  .........

4.5

0.0

0.0

0.0

0.0

5.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

kip

k-ft

k-ft

kip

kip

Gross Allow. Soil Pressure  .......

Soil Pressure at Corner 1  .........

Soil Pressure at Corner 2  .........

Soil Pressure at Corner 3  .........

Soil Pressure at Corner 4  .........

Bearing Pressure Ratio  .................

Ftg. Area in Contact with Soil  ........

X-eccentricity / Ftg. Length  ............

Z-eccentricity / Ftg. Width  ..............

2.0

2.0

2.0

2.0

2.0

0.99

100.0

0.00

0.00

ksf

ksf

ksf

ksf

ksf

%

OK

OK

OK

- Moment Mx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 2.60 * 2.00 * 8.0 / 12 * 0.15 = 0.3  kip

Arm = 2.60 / 2 = 1.30 ft Moment = 0.3 * 1.30 = 0.4  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 2.60 / 2 - 0.0 / 12 = 1.30  ft Moment = 0.0 * 1.30 = 0.0  k-ft

- Soil cover = 0.6 * (2.60 * 2.00 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 2.60 / 2 = 1.30  ft Moment = 0.0 * 1.30 = 0.0  k-ft

- Buoyancy = 0.6 * 2.60 * 2.00 * 62 * (0.67) = -0.1  kip

Arm = 2.60 / 2 = 1.30  ft Moment = 0.1 * 1.30 = -0.2  k-ft

- Axial force P = 0.6 * 4.5 + 0.6 * 0.0 = 2.7  kip

Arm = 2.60 / 2 - 0.0 / 12 = 1.30  ft Moment = 2.7 * 1.30 = 3.5  k-ft

- Resisting moment X-X = 0.4 + 0.0 + 0.0 + 3.5 + -0.2 = 3.7  k-ft

- Overturning safety factor X-X = =
3.7

0.0
= 37.47 > 1.50 OK
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- Moment Mz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 2.60 * 2.00 * 8.0 / 12 * 0.15 = 0.3  kip

Arm = 2.00 / 2 = 1.00  ft Moment = 0.3 * 1.00 = 0.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 2.00 / 2 - 0.0 / 12 = 1.00  ft Moment = 0.0 * 1.00 = 0.0  k-ft

- Soil cover = 0.6 * (2.60 * 2.00 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 2.00 / 2 = 1.00  ft Moment = 0.0 * 1.00 = 0.0  k-ft

- Buoyancy = 0.6 * 2.60 * 2.00 * 62 * (0.67) = -0.1  kip

Arm = 2.00 / 2 = 1.00  ft Moment = 0.1 * 1.00 = -0.1  k-ft

- Axial force P = 0.6 * 4.5 + 0.6 * 0.0 = 2.7  kip

Arm = 2.00 / 2 - 0.0 / 12 = 1.00  ft Moment = 2.7 * 1.00 = 2.7  k-ft

- Resisting moment Z-Z = 0.3 + 0.0 + 0.0 + 2.7 + -0.1 = 2.9  k-ft

- Overturning safety factor Z-Z = =
2.9

0.0
= 28.82 > 1.50 OK

Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

Resisting moment X-X = 0.7 + 0.0 + 0.0 + -0.3 + 13.0 = 13.4  k-ft

Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

Resisting moment Z-Z = 0.5 + 0.0 + 0.0 + -0.2 + 10.0 = 10.3  k-ft

Resisting force = 0.5 + 0.0 + 0.0 - 0.2 + 10.0 = 10.3  kip

X-coordinate of resultant from maximum bearing corner:

Xp = =
10.3 - 0.0

10.3
= 1.00  ft

Z-coordinate of resultant from maximum bearing corner:

Zp = =
13.4 - 0.0

10.3
= 1.30  ft

X-ecc = 2.00 / 2 - 1.00 = 0.00  ft

Z-ecc = 2.60 / 2 - 1.30 = 0.00  ft

Area = 2.60 * 2.00 = 5.2  ft²

Sx = 2.00 * 2.60² / 6 = 2.3  ft³

Sz = 2.60 * 2.00² / 6 = 1.7  ft³

- Footing is in full bearing. Soil pressures are as follows:

P1 = 10.3 * (1 / 5.2 + 0.00 / 2.3 + 0.00 / 1.7) = 1.98  ksf

P2 = 10.3 * (1 / 5.2 - 0.00 / 2.3 + 0.00 / 1.7) = 1.98  ksf

P3 = 10.3 * (1 / 5.2 - 0.00 / 2.3 - 0.00 / 1.7) = 1.98  ksf

P4 = 10.3 * (1 / 5.2 + 0.00 / 2.3 - 0.00 / 1.7) = 1.98  ksf 2 of 7
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Internal friction angle = 28.0 deg

Passive coefficient

Pressure at mid-depth = 4.33 * 110 * (0.00 + 8.0 / 12 / 2) = 0.16  ksf

X-Passive force = 0.16 * 8.0 / 12 * 2.60 =  0.3  kip

Z-Passive force = 0.16 * 8.0 / 12 * 2.00 =  0.2  kip

Friction force = Max (0, 2.9 * 0.35) =  1.0  kip

- Sliding safety factor X-X = =
1.00 * 0.3 + 1.00 * 1.0

0.0
= 12.84 > 1.50 OK

- Sliding safety factor Z-Z = =
1.00 * 0.2 + 1.00 * 1.0

0.0
= 12.20 > 1.50 OK

- Uplift safety factor = =
0.0 + 0.3 + 0.0 - 0.1

0.0
= 99.99 > 1.00 OK

Concrete f'c = 2.5  ksi Steel fy = 40.0  ksi Soil density = 110  pcf

Use Plain Concrete Shear Strength

ϕVcx = 4/3 * 0.60 * √(2500) * 2.6 * 12 * 8.0 / 1000 = 10.0  kip

ϕVcz = 4/3 * 0.60 * √(2500) * 2.0 * 12 * 8.0 / 1000 = 7.7  kip

ACI 14.5.5.1

- Shear forces calculated as the volume of the bearing pressures under the effective areas:

One-way shear Vux (- Side) =  0.6  kip

One-way shear Vux (+ Side) =  0.6  kip

One-way shear Vuz (- Side) =  2.1  kip

One-way shear Vuz (+ Side) =  2.1  kip

<  10.0  kip   OK

<  10.0  kip   OK

<  7.7  kip   OK

<  7.7  kip   OK
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Plain ϕMnx = 5 * 0.60 * √(2500) * 2.00 * 8.0² / 6 / 1000 = 0.9  k-ft

Plain ϕMnz = 5 * 0.60 * √(2500) * 2.60 * 8.0² / 6 / 1000 = 1.1  k-ft

ACI Eq. (14.5.2.1a)

Use Plain Concrete Flexural Strength at Top

- Top moments calculated as the overburden minus the bearing pressures times the lever arm:

Top moment -Mux (- Side) =  0.0  k-ft

Top moment -Mux (+ Side) =  0.0  k-ft

Top moment -Muz (- Side) =  0.0  k-ft

Top moment -Muz (+ Side) =  0.0  k-ft

<  3.2  k-ft   OK

<  3.2  k-ft   OK

<  4.2  k-ft   OK

<  4.2  k-ft   OK

Use Plain Concrete Flexural Strength at Bottom

- Bottom moments calculated as the bearing minus the overburden pressures times the lever arm:

Bottom moment Mux (- Side) =  3.0  k-ft

Bottom moment Mux (+ Side) =  3.0  k-ft

Bottom moment Muz (- Side) =  2.0  k-ft

Bottom moment Muz (+ Side) =  2.0  k-ft

<  3.2  k-ft   OK

<  3.2  k-ft   OK

<  4.2  k-ft   OK

<  4.2  k-ft   OK

ratio = 0.94

ratio = 0.94

ratio = 0.48

ratio = 0.48

4 of 7

City of Puyallup 
Development & Permitting Services

ISSUED PERMIT
Building

Fire

Engineering

Planning

Public Works

Traffic



Pieruccioni Engineering and Construction, L Project:

Engineer:

Descrip: Typical exterior Footing 6,000# point load

Page # ___

10/21/2024

ASDIP Foundation 5.3.1.0 SPREAD FOOTING DESIGN www.asdipsoft.com

Area 6.0 * 6.0 = 36.0  in²

Sx = 6.0 * 6.0² / 6 = 36.0  in³

Sz = 6.0 * 6.0² / 6 = 36.0  in³

Bearing 14.2 / 36.0 + 0.0 * 12 / 36.0 + 0.0 * 12 / 36.0 = 0.4  ksi

Min edge =

Min edge = Min (2.00 * 12 / 2 - 0.0 - 6.0 / 2,  2.60 * 12 / 2 - 0.0 - 6.0 / 2 = 9.0  in

Area

A2 = Min [2.00 * 12 * 2.6 * 12,  (6.0 + 2 * 9.0) * (6.0 + 2 * 9.0)] = 576.0  in²

ACI R22.8.3.2

Footing 0.65 * 0.85 * 2.5 * Min [2, √(576.0 / 36.0)] = 2.8  ksi

Footing 0.0  ksi ACI 22.8.3.2

Footing bearing 2.8 + 0.0 = 2.8  ksi >  0.4  psi   OK
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Hooked ACI 25.4.3

Ldh = Max (8 db, 6, 0.02 * 60.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.75 * 0.07) = 6.0 in

Ld provided = 3.00 * 12 = 36.0 in >  12.3  in   OK

Ldh provided = 8.00 - 3.0 = 5.0 in <  6.0  in   NG

X-Edge = 2.00 * 12 / 2 - 0.0 - 6.0 / 2 = 9.0  in αsx = 10

Z-Edge = 2.60 * 12 / 2 - 0.0 - 6.0 / 2 = 12.6  in αsz = 10

αs = 10 + 10 = 20 Col type = Corner β = 6.0 / 6.0 = 1.00 ACI 22.6.5.2

Perimeter

bo = 10 / 10 * (6.0 + 8.0 / 2 + 9.0) + 10 / 10 * (6.0 + 8.0 / 2 + 12.6) = 41.6  in

ACI 22.6.4.2

Area (6.0 + 8.0 / 2 + 9.0) * (6.0 + 8.0 / 2 + 12.6) = 429.4  in²

Use Plain Concrete Shear Strength

ϕVc =

ϕVc = 0.60 * Min (1 + 2 / 1.00,  2) * 4/3 √(2500) = 80.0  psi

ACI 14.5.5.1

Punching force

F = 14.2 + 0.07 * 429.4 / 144 - 3.8 = 10.6  kip

b1 = 6.0 + 8.0 / 2 + 9.0 = 19.0  in b2 = 6.0 + 8.0 / 2 + 12.6 = 22.6  in

γvx factor = = 1 -
1

1 + (2/3) √(22.6 / 19.0)
= 0.42

γvz factor =

ACI Eq. (8.4.4.2.2)

ACI Eq. (8.4.2.3.2)
= 1 -

1

1 + (2/3) √(19.0 / 22.6)
= 0.38

X2z = 19.0² / 2 / (19.0 + 22.6) = 4.3  in X2x = 6.1  in

Jcz =

Jcz = 19.0 * 8.0³ / 12 + 19.0³ * 8.0 / 12 + 19.0 * 8.0 * (19.0 / 2 * 4.3)² + 22.6 * 8.0 * 4.3² = 12836 in⁴

Jcx =

Jcz = 22.6 * 8.0³ / 12 + 22.6³ * 8.0 / 12 + 22.6 * 8.0 * (22.6 / 2 * 6.1)² + 19.0 * 8.0 * 6.1² = 19204 in⁴

ACI R8.4.4.2.3

ACI R8.4.4.2.3

Stress due to P = 10.6 / (41.6 * 8.0) * 1000 = 31.8  psi

Stress due to Mx = 0.42 * 0.0 * 12 * 6.1 / 19204 * 1000 = 0.0  psi

Stress due to Mz = 0.42 * 0.0 * 12 * 4.3 / 12836 * 1000 = 0.0  psi

Punching stress = 31.8 + 0.0 + 0.0 = 31.8  psi <  80.0  psi   OK
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Concrete Design  ..................

Load Combinations  ..............

ACI 318-14

ASCE 7-10/16
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Footing Length (X-dir)  ............

Footing Width (Z-dir)  ..............

Footing Thickness  ..................

Soil Cover  ..............................

Column Length (X-dir)  ...........

Column Width (Z-dir)  ..............

Offset (X-dir)  ...........................

Offset (Z-dir)  ...........................

1.50

2.60

8.0

0.00

6.0

6.0

0.00

0.00

Base Plate (L x W)  ..... 6.0  x  6.0 in

ft

ft

in

ft

in

in

in

in

OK

OK

OK

Dead Live RLive Snow Wind Seismic

Axial Force  P  .............

Moment about X  Mx  ..

Moment about Z  Mz  ..

Shear Force  Vx  .........

Shear Force  Vz  .........

3.0

0.0

0.0

0.0

0.0

4.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

kip

k-ft

k-ft

kip

kip

Gross Allow. Soil Pressure  .......

Soil Pressure at Corner 1  .........

Soil Pressure at Corner 2  .........

Soil Pressure at Corner 3  .........

Soil Pressure at Corner 4  .........

Bearing Pressure Ratio  .................

Ftg. Area in Contact with Soil  ........

X-eccentricity / Ftg. Length  ............

Z-eccentricity / Ftg. Width  ..............

2.0

2.0

2.0

2.0

2.0

0.99

100.0

0.00

0.00

ksf

ksf

ksf

ksf

ksf

%

OK

OK

OK

- Moment Mx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 2.60 * 1.50 * 8.0 / 12 * 0.15 = 0.2  kip

Arm = 2.60 / 2 = 1.30 ft Moment = 0.2 * 1.30 = 0.3  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 2.60 / 2 - 0.0 / 12 = 1.30  ft Moment = 0.0 * 1.30 = 0.0  k-ft

- Soil cover = 0.6 * (2.60 * 1.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 2.60 / 2 = 1.30  ft Moment = 0.0 * 1.30 = 0.0  k-ft

- Buoyancy = 0.6 * 2.60 * 1.50 * 62 * (0.67) = -0.1  kip

Arm = 2.60 / 2 = 1.30  ft Moment = 0.1 * 1.30 = -0.1  k-ft

- Axial force P = 0.6 * 3.0 + 0.6 * 0.0 = 1.8  kip

Arm = 2.60 / 2 - 0.0 / 12 = 1.30  ft Moment = 1.8 * 1.30 = 2.3  k-ft

- Resisting moment X-X = 0.3 + 0.0 + 0.0 + 2.3 + -0.1 = 2.5  k-ft

- Overturning safety factor X-X = =
2.5

0.0
= 25.18 > 1.50 OK
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- Moment Mz = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  k-ft

- Shear Force Vx = 0.6 * 0.0 + 0.6 * 0.0 = 0.0  kip

Arm = 0.00 + 8.0 / 12 = 0.67  ft Moment = 0.0 * 0.67 =  0.0  k-ft

- Passive Force = 0.0  kip Arm = 0.27  ft Moment = 0.0  k-ft

- Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

- Footing weight = 0.6 * 2.60 * 1.50 * 8.0 / 12 * 0.15 = 0.2  kip

Arm = 1.50 / 2 = 0.75  ft Moment = 0.2 * 0.75 = 0.2  k-ft

- Pedestal weight = 0.6 * 6.0 / 12 * 6.0 / 12 * 0.0 * 0.15 = 0.0  kip

Arm = 1.50 / 2 - 0.0 / 12 = 0.75  ft Moment = 0.0 * 0.75 = 0.0  k-ft

- Soil cover = 0.6 * (2.60 * 1.50 - 6.0 / 12 * 6.0 / 12) * 0.0 * 110 = 0.0  kip

Arm = 1.50 / 2 = 0.75  ft Moment = 0.0 * 0.75 = 0.0  k-ft

- Buoyancy = 0.6 * 2.60 * 1.50 * 62 * (0.67) = -0.1  kip

Arm = 1.50 / 2 = 0.75  ft Moment = 0.1 * 0.75 = -0.1  k-ft

- Axial force P = 0.6 * 3.0 + 0.6 * 0.0 = 1.8  kip

Arm = 1.50 / 2 - 0.0 / 12 = 0.75  ft Moment = 1.8 * 0.75 = 1.4  k-ft

- Resisting moment Z-Z = 0.2 + 0.0 + 0.0 + 1.4 + -0.1 = 1.5  k-ft

- Overturning safety factor Z-Z = =
1.5

0.0
= 14.52 > 1.50 OK

Overturning moment X-X = 0.0 + 0.0 = 0.0  k-ft

Resisting moment X-X = 0.5 + 0.0 + 0.0 + -0.2 + 9.8 = 10.0  k-ft

Overturning moment Z-Z = 0.0 + 0.0 = 0.0  k-ft

Resisting moment Z-Z = 0.3 + 0.0 + 0.0 + -0.1 + 5.6 = 5.8  k-ft

Resisting force = 0.4 + 0.0 + 0.0 - 0.2 + 7.5 = 7.7  kip

X-coordinate of resultant from maximum bearing corner:

Xp = =
5.8 - 0.0

7.7
= 0.75  ft

Z-coordinate of resultant from maximum bearing corner:

Zp = =
10.0 - 0.0

7.7
= 1.30  ft

X-ecc = 1.50 / 2 - 0.75 = 0.00  ft

Z-ecc = 2.60 / 2 - 1.30 = 0.00  ft

Area = 2.60 * 1.50 = 3.9  ft²

Sx = 1.50 * 2.60² / 6 = 1.7  ft³

Sz = 2.60 * 1.50² / 6 = 1.0  ft³

- Footing is in full bearing. Soil pressures are as follows:

P1 = 7.7 * (1 / 3.9 + 0.00 / 1.7 + 0.00 / 1.0) = 1.98  ksf

P2 = 7.7 * (1 / 3.9 - 0.00 / 1.7 + 0.00 / 1.0) = 1.98  ksf

P3 = 7.7 * (1 / 3.9 - 0.00 / 1.7 - 0.00 / 1.0) = 1.98  ksf

P4 = 7.7 * (1 / 3.9 + 0.00 / 1.7 - 0.00 / 1.0) = 1.98  ksf 2 of 7
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Internal friction angle = 28.0 deg

Passive coefficient

Pressure at mid-depth = 4.33 * 110 * (0.00 + 8.0 / 12 / 2) = 0.16  ksf

X-Passive force = 0.16 * 8.0 / 12 * 2.60 =  0.3  kip

Z-Passive force = 0.16 * 8.0 / 12 * 1.50 =  0.2  kip

Friction force = Max (0, 1.9 * 0.35) =  0.7  kip

- Sliding safety factor X-X = =
1.00 * 0.3 + 1.00 * 0.7

0.0
= 9.53 > 1.50 OK

- Sliding safety factor Z-Z = =
1.00 * 0.2 + 1.00 * 0.7

0.0
= 8.36 > 1.50 OK

- Uplift safety factor = =
0.0 + 0.2 + 0.0 - 0.1

0.0
= 99.99 > 1.00 OK

Concrete f'c = 2.5  ksi Steel fy = 40.0  ksi Soil density = 110  pcf

Use Plain Concrete Shear Strength

ϕVcx = 4/3 * 0.60 * √(2500) * 2.6 * 12 * 8.0 / 1000 = 10.0  kip

ϕVcz = 4/3 * 0.60 * √(2500) * 1.5 * 12 * 8.0 / 1000 = 5.8  kip

ACI 14.5.5.1

- Shear forces calculated as the volume of the bearing pressures under the effective areas:

One-way shear Vux (- Side) =  0.0  kip

One-way shear Vux (+ Side) =  0.0  kip

One-way shear Vuz (- Side) =  1.6  kip

One-way shear Vuz (+ Side) =  1.6  kip

<  10.0  kip   OK

<  10.0  kip   OK

<  5.8  kip   OK

<  5.8  kip   OK
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Pieruccioni Engineering and Construction, L Project:

Engineer:

Descrip: Typical Interior Footing 6,500# point load

Page # ___

10/21/2024

ASDIP Foundation 5.3.1.0 SPREAD FOOTING DESIGN www.asdipsoft.com

Plain ϕMnx = 5 * 0.60 * √(2500) * 1.50 * 8.0² / 6 / 1000 = 0.6  k-ft

Plain ϕMnz = 5 * 0.60 * √(2500) * 2.60 * 8.0² / 6 / 1000 = 1.1  k-ft

ACI Eq. (14.5.2.1a)

Use Plain Concrete Flexural Strength at Top

- Top moments calculated as the overburden minus the bearing pressures times the lever arm:

Top moment -Mux (- Side) =  0.0  k-ft

Top moment -Mux (+ Side) =  0.0  k-ft

Top moment -Muz (- Side) =  0.0  k-ft

Top moment -Muz (+ Side) =  0.0  k-ft

<  2.4  k-ft   OK

<  2.4  k-ft   OK

<  4.2  k-ft   OK

<  4.2  k-ft   OK

Use Plain Concrete Flexural Strength at Bottom

- Bottom moments calculated as the bearing minus the overburden pressures times the lever arm:

Bottom moment Mux (- Side) =  2.3  k-ft

Bottom moment Mux (+ Side) =  2.3  k-ft

Bottom moment Muz (- Side) =  0.9  k-ft

Bottom moment Muz (+ Side) =  0.9  k-ft

<  2.4  k-ft   OK

<  2.4  k-ft   OK

<  4.2  k-ft   OK

<  4.2  k-ft   OK

ratio = 0.96

ratio = 0.96

ratio = 0.22

ratio = 0.22
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Pieruccioni Engineering and Construction, L Project:

Engineer:

Descrip: Typical Interior Footing 6,500# point load

Page # ___

10/21/2024

ASDIP Foundation 5.3.1.0 SPREAD FOOTING DESIGN www.asdipsoft.com

Area 6.0 * 6.0 = 36.0  in²

Sx = 6.0 * 6.0² / 6 = 36.0  in³

Sz = 6.0 * 6.0² / 6 = 36.0  in³

Bearing 10.8 / 36.0 + 0.0 * 12 / 36.0 + 0.0 * 12 / 36.0 = 0.3  ksi

Min edge =

Min edge = Min (1.50 * 12 / 2 - 0.0 - 6.0 / 2,  2.60 * 12 / 2 - 0.0 - 6.0 / 2 = 6.0  in

Area

A2 = Min [1.50 * 12 * 2.6 * 12,  (6.0 + 2 * 6.0) * (6.0 + 2 * 6.0)] = 324.0  in²

ACI R22.8.3.2

Footing 0.65 * 0.85 * 2.5 * Min [2, √(324.0 / 36.0)] = 2.8  ksi

Footing 0.0  ksi ACI 22.8.3.2

Footing bearing 2.8 + 0.0 = 2.8  ksi >  0.3  psi   OK
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Pieruccioni Engineering and Construction, L Project:

Engineer:

Descrip: Typical Interior Footing 6,500# point load

Page # ___

10/21/2024

ASDIP Foundation 5.3.1.0 SPREAD FOOTING DESIGN www.asdipsoft.com

Hooked ACI 25.4.3

Ldh = Max (8 db, 6, 0.02 * 60.0 * 1000  / (2500)½ * 1.0 * 0.7 * 0.0 * 0.75 * 0.05) = 6.0 in

Ld provided = 3.00 * 12 = 36.0 in >  12.0  in   OK

Ldh provided = 8.00 - 3.0 = 5.0 in <  6.0  in   NG

X-Edge = 1.50 * 12 / 2 - 0.0 - 6.0 / 2 = 6.0  in αsx = 10

Z-Edge = 2.60 * 12 / 2 - 0.0 - 6.0 / 2 = 12.6  in αsz = 10

αs = 10 + 10 = 20 Col type = Corner β = 6.0 / 6.0 = 1.00 ACI 22.6.5.2

Perimeter

bo = 10 / 10 * (6.0 + 8.0 / 2 + 6.0) + 10 / 10 * (6.0 + 8.0 / 2 + 12.6) = 38.6  in

ACI 22.6.4.2

Area (6.0 + 8.0 / 2 + 6.0) * (6.0 + 8.0 / 2 + 12.6) = 361.6  in²

Use Plain Concrete Shear Strength

ϕVc =

ϕVc = 0.60 * Min (1 + 2 / 1.00,  2) * 4/3 √(2500) = 80.0  psi

ACI 14.5.5.1

Punching force

F = 10.8 + 0.07 * 361.6 / 144 - 3.9 = 7.1  kip

b1 = 6.0 + 8.0 / 2 + 6.0 = 16.0  in b2 = 6.0 + 8.0 / 2 + 12.6 = 22.6  in

γvx factor = = 1 -
1

1 + (2/3) √(22.6 / 16.0)
= 0.44

γvz factor =

ACI Eq. (8.4.4.2.2)

ACI Eq. (8.4.2.3.2)
= 1 -

1

1 + (2/3) √(16.0 / 22.6)
= 0.36

X2z = 16.0² / 2 / (16.0 + 22.6) = 3.3  in X2x = 6.6  in

Jcz =

Jcz = 16.0 * 8.0³ / 12 + 16.0³ * 8.0 / 12 + 16.0 * 8.0 * (16.0 / 2 * 3.3)² + 22.6 * 8.0 * 3.3² = 8210 in⁴

Jcx =

Jcz = 22.6 * 8.0³ / 12 + 22.6³ * 8.0 / 12 + 22.6 * 8.0 * (22.6 / 2 * 6.6)² + 16.0 * 8.0 * 6.6² = 18229 in⁴

ACI R8.4.4.2.3

ACI R8.4.4.2.3

Stress due to P = 7.1 / (38.6 * 8.0) * 1000 = 23.0  psi

Stress due to Mx = 0.44 * 0.0 * 12 * 6.6 / 18229 * 1000 = 0.0  psi

Stress due to Mz = 0.44 * 0.0 * 12 * 3.3 / 8210 * 1000 = 0.0  psi

Punching stress = 23.0 + 0.0 + 0.0 = 23.0  psi <  80.0  psi   OK
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Pieruccioni Engineering and Construction, L Project:

Engineer:

Descrip: Typical Interior Footing 6,500# point load

Page # ___

10/21/2024

ASDIP Foundation 5.3.1.0 SPREAD FOOTING DESIGN www.asdipsoft.com

Concrete Design  ..................

Load Combinations  ..............

ACI 318-14

ASCE 7-10/16
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 2910 lbf Opening 1 Opening 2 2bs/h
L1 3.94 ft ha1 1.30 ft ha2 1.30 ft Adj. Factor
L2 8.62 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 1.14 N/A
L3 3.94 ft hb1 3.20 ft hb2 3.20 ft P2=ho/L2= 0.52 N/A

hwall 9.00 ft Lo1 4.50 ft Lo2 4.50 ft P3=ho/L3= 1.14 N/A
Lwall 25.50 ft

1. Hold-down forces: H = Vhwall/Lwall 1027 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 155 plf

228 plf 196 plf
228 plf 155 plf

2910 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 1027 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 1027 lbf R1 = v1*L1 = 611 lbf

R2 = v2*L2 = 1689 lbf
4. Corner forces R3 = v3*L3 = 611 lbf

F1 = O1(L1)/(L1+L2) = 322 lbf
F2 = O1(L2)/(L1+L2) = 705 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 705 lbf R1-F1 = 289 lbf
F4 = O2(L3)/(L2+L3) = 322 lbf R2-F2-F3 = 279 lbf

R3-F4 = 289 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.41 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 3.09 ft vc1 = (R1-F1)/L1 = 73 plf
T3 = (L2*Lo2)/(L2+L3) = 3.09 ft vc2 = (R2-F2-F3)/L2 = 32 plf
T4 = (L3*Lo2)/(L2+L3) = 1.41 ft vc3 = (R3-F4)/L3 = 73 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 330 698 1027 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 1027 330 698 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? 146 882 1027 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 1027 882 146 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 1027 330 698 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 330 698 1027 lbf

228 plf 0.114 in. 0.161 in.
705 lbf 0.004 % 0.006 %

1027 lbf
114 plf

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (25'-6" Section) - (Level 3 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (25'-6" Section) - (Level 3 Seismic)

2910 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 6 6 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 155 155 196 196 155 155 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 6 6 6 6 6 6 (in.)

Vn: 78 78 98 98 78 78 (plf)
en: 0.0023 0.0023 0.0047 0.0047 0.0023 0.0023 (in.)
b: 3.94 3.94 8.62 8.62 3.94 3.94 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.011 0.017 0.016 0.145 0.003 0.011 0.010 0.060
Sum 0.188 Sum 0.084

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.002 0.014 0.020 0.035 0.002 0.014 0.020 0.035 Total
Sum 0.070 Sum 0.070 Defl.

0.114 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0042 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.003 0.011 0.010 0.060 0.011 0.017 0.016 0.145
Sum 0.084 Sum 0.188

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Pier 1 (left)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (25'-6" Section) - (Level 3 Seismic)

2910 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 6 6 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 155 155 196 196 155 155 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 15.0 15.0 15.0 15.0 15.0 15.0 (kips/in.)
b: 3.94 3.94 8.62 8.62 3.94 3.94 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.011 0.093 0.145 0.003 0.060 0.060
Sum 0.248 Sum 0.123

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.161 (in.)

0.002 0.076 0.035 0.002 0.076 0.035 0.0060 %drift
Sum 0.112 Sum 0.112

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.003 0.060 0.060 0.011 0.093 0.145
Sum 0.123 Sum 0.248

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 4925 lbf Opening 1 Opening 2 2bs/h
L1 3.94 ft ha1 1.30 ft ha2 1.30 ft Adj. Factor
L2 8.62 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 1.14 N/A
L3 3.94 ft hb1 3.20 ft hb2 3.20 ft P2=ho/L2= 0.52 N/A

hwall 9.00 ft Lo1 4.50 ft Lo2 4.50 ft P3=ho/L3= 1.14 N/A
Lwall 25.50 ft

1. Hold-down forces: H = Vhwall/Lwall 1738 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 262 plf

386 plf 332 plf
386 plf 262 plf

4925 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 1738 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 1738 lbf R1 = v1*L1 = 1034 lbf

R2 = v2*L2 = 2858 lbf
4. Corner forces R3 = v3*L3 = 1034 lbf

F1 = O1(L1)/(L1+L2) = 545 lbf
F2 = O1(L2)/(L1+L2) = 1193 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 1193 lbf R1-F1 = 488 lbf
F4 = O2(L3)/(L2+L3) = 545 lbf R2-F2-F3 = 472 lbf

R3-F4 = 488 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.41 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 3.09 ft vc1 = (R1-F1)/L1 = 124 plf
T3 = (L2*Lo2)/(L2+L3) = 3.09 ft vc2 = (R2-F2-F3)/L2 = 55 plf
T4 = (L3*Lo2)/(L2+L3) = 1.41 ft vc3 = (R3-F4)/L3 = 124 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 558 1181 1738 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 1738 558 1181 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? 246 1492 1738 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 1738 1492 246 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 1738 558 1181 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 558 1181 1738 lbf

386 plf 0.176 in. 0.213 in.
1193 lbf 0.007 % 0.008 %
1738 lbf
193 plf

TwoOpen

IBC  2018 10/22/20224
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (25'-6" Section) - (Level 2 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/20224
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (25'-6" Section) - (Level 2 Seismic)

4925 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 3 3 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 262 262 332 332 262 262 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 3 3 3 3 3 3 (in.)

Vn: 66 66 83 83 66 66 (plf)
en: 0.0014 0.0014 0.0028 0.0028 0.0014 0.0014 (in.)
b: 3.94 3.94 8.62 8.62 3.94 3.94 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.018 0.028 0.009 0.245 0.005 0.018 0.006 0.102
Sum 0.301 Sum 0.131

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.003 0.023 0.012 0.059 0.003 0.023 0.012 0.059 Total
Sum 0.097 Sum 0.097 Defl.

0.176 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0065 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.005 0.018 0.006 0.102 0.018 0.028 0.009 0.245
Sum 0.131 Sum 0.301

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Pier 1 (left)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/20224
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (25'-6" Section) - (Level 2 Seismic)

4925 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 3 3 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 262 262 332 332 262 262 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 28.0 28.0 28.0 28.0 28.0 28.0 (kips/in.)
b: 3.94 3.94 8.62 8.62 3.94 3.94 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.018 0.084 0.245 0.005 0.054 0.102
Sum 0.347 Sum 0.161

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.213 (in.)

0.003 0.069 0.059 0.003 0.069 0.059 0.0079 %drift
Sum 0.130 Sum 0.130

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.005 0.054 0.102 0.018 0.084 0.245
Sum 0.161 Sum 0.347

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 5933 lbf Opening 1 Opening 2 2bs/h
L1 3.94 ft ha1 1.30 ft ha2 1.30 ft Adj. Factor
L2 8.62 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 1.14 N/A
L3 3.94 ft hb1 3.20 ft hb2 3.20 ft P2=ho/L2= 0.52 N/A

hwall 9.00 ft Lo1 4.50 ft Lo2 4.50 ft P3=ho/L3= 1.14 N/A
Lwall 25.50 ft

1. Hold-down forces: H = Vhwall/Lwall 2094 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 316 plf

465 plf 399 plf
465 plf 316 plf

5933 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 2094 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 2094 lbf R1 = v1*L1 = 1245 lbf

R2 = v2*L2 = 3443 lbf
4. Corner forces R3 = v3*L3 = 1245 lbf

F1 = O1(L1)/(L1+L2) = 657 lbf
F2 = O1(L2)/(L1+L2) = 1437 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 1437 lbf R1-F1 = 588 lbf
F4 = O2(L3)/(L2+L3) = 657 lbf R2-F2-F3 = 568 lbf

R3-F4 = 588 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.41 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 3.09 ft vc1 = (R1-F1)/L1 = 149 plf
T3 = (L2*Lo2)/(L2+L3) = 3.09 ft vc2 = (R2-F2-F3)/L2 = 66 plf
T4 = (L3*Lo2)/(L2+L3) = 1.41 ft vc3 = (R3-F4)/L3 = 149 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 672 1422 2094 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 2094 672 1422 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? 297 1797 2094 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 2094 1797 297 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 2094 672 1422 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 672 1422 2094 lbf

465 plf 0.206 in. 0.229 in.
1437 lbf 0.008 % 0.008 %
2094 lbf
233 plf

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (25'-6" Section) - (Level 1 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (25'-6" Section) - (Level 1 Seismic)

5933 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 2 2 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 316 316 399 399 316 316 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 2 2 2 2 2 2 (in.)

Vn: 53 53 67 67 53 53 (plf)
en: 0.0007 0.0007 0.0015 0.0015 0.0007 0.0007 (in.)
b: 3.94 3.94 8.62 8.62 3.94 3.94 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.022 0.034 0.005 0.295 0.006 0.022 0.003 0.123
Sum 0.356 Sum 0.153

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.003 0.028 0.006 0.071 0.003 0.028 0.006 0.071 Total
Sum 0.108 Sum 0.108 Defl.

0.206 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0076 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.006 0.022 0.003 0.123 0.022 0.034 0.005 0.295
Sum 0.153 Sum 0.356

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Pier 1 (left)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (25'-6" Section) - (Level 1 Seismic)

5933 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 2 2 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 316 316 399 399 316 316 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 42.0 42.0 42.0 42.0 42.0 42.0 (kips/in.)
b: 3.94 3.94 8.62 8.62 3.94 3.94 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.022 0.068 0.295 0.006 0.044 0.123
Sum 0.385 Sum 0.172

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.229 (in.)

0.003 0.055 0.071 0.003 0.055 0.071 0.0085 %drift
Sum 0.129 Sum 0.129

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.006 0.044 0.123 0.022 0.068 0.295
Sum 0.172 Sum 0.385

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 1664 lbf Opening 1 2bs/h
L1 3.80 ft ha 1.30 ft Adj. Factor
L2 6.28 ft ho 4.50 ft P1=ho/L1= 1.18 N/A

hwall 9.00 ft hb 3.20 ft P2=ho/L2= 0.72 N/A
Lwall 14.58 ft Lo1 4.50 ft

1. Hold-down forces: H = Vhwall/Lwall 1027 lbf 6. Unit shear beside opening
165 plf

2. Unit shear above + below opening 165 plf
228 plf 1664 lbf OK

3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 = va1 x (Lo1) = 1027 lbf R1 = v1*L1 = 627 lbf

R2 = v2*L2 = 1037 lbf
4. Corner forces

F1 = O1(L1)/(L1+L2) = 387 lbf 8. Difference corner force + resistance
F2 = O1(L2)/(L1+L2) = 640 lbf R1-F1 = 240 lbf

R2-F2 = 397 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.70 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.80 ft vc1 = (R1-F1)/L1 = 63 plf

vc2 = (R2-F2)/L2 = 63 plf

Check Summary of Shear Values for One Opening
Line 1: vc1(ha+hb)+v1(ho)=H? 284 743 1027 lbf

Line 2: va1(ha+hb)-vc1(ha+hb)-v1(ho)=0? 1027 284 743 0

Line 3: va1(ha+hb)-vc2(ha+hb)-v1(ho)=0? 1027 284 743 0
Line 4: vc2(ha+hb)+v2(ho)=H? 284 743 1027 lbf

228 plf 4-Term Deflection 0.079 in. 0.131 in.
640 lbf 4-Term Story Drift % 0.003 % 0.005 %

1027 lbf
114 plf

Req. HD Force (H)
Req. Shear Wall Anchorage Force (vmax)

*The Design Summary assumes that the shear wall is designed as blocked. 

Req. Strap Force 3-Term Story Drift %

v1 = (V/L)(L1+T1)/L1 =
v2 = (V/L)(T2+L2)/L2 =

First opening: va1 = vb1 = H/(ha+hb) = Check v1*L1+v2*L2=V?

Design Summary*
Req. Sheathing Capacity 3-Term Deflection

OneOpen

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (14'-7" Section) - (Level 3 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

City of Puyallup 
Development & Permitting Services

ISSUED PERMIT
Building

Fire

Engineering

Planning

Public Works

Traffic



Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (14'-7" Section) - (Level 3 Seismic)

Unfactored Shear Load Vunfactored: 1664 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 2
Nail Spacing: 6 6 (in.)

Enter individual post sizes below. HD Capacity: 5093 5093 (lbf)
Gt Override: HD Deflection: 0.11 0.11 (in.)

Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 165 165 165 165 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 6 6 6 6 (in.)

Vn: 83 83 83 83 (plf)

en: 0.0028 0.0028 0.0028 0.0028 (in.)
b: 3.80 3.80 6.28 6.28 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.012 0.018 0.019 0.076 0.003 0.011 0.012 0.032 Total
Sum 0.124 Sum 0.058 Defl.

0.079 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0029 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.002 0.011 0.012 0.019 0.007 0.018 0.019 0.046
Sum 0.045 Sum 0.090

Four-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (14'-7" Section) - (Level 3 Seismic)

Unfactored Shear Load Vunfactored: 1664 (lbf)

Sheathing Type: Species: Nail Type: 8d common (penny weight)
Grade: E: 1.30E+06 (psi)

Pier 1 Pier 2
Gt Override: Nail Spacing: 6 6 (in.)

Ga Override: Cd: 4.00 HD Capacity: 5093 5093 (lbf)
HD Deflection: 0.11 0.11 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 165 165 165 165 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Ga: 15.0 15.0 15.0 15.0 (kips/in.)
b: 3.80 3.80 6.28 6.28 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total

0.012 0.099 0.076 0.003 0.064 0.032 Defl.
Sum 0.187 Sum 0.099 0.131 (in.)

0.0048 %drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.002 0.064 0.019 0.007 0.099 0.046
Sum 0.085 Sum 0.152

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  

Pier 2 (left) Pier 2 (right)

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 2816 lbf Opening 1 2bs/h
L1 3.80 ft ha 1.30 ft Adj. Factor
L2 6.28 ft ho 4.50 ft P1=ho/L1= 1.18 N/A

hwall 9.00 ft hb 3.20 ft P2=ho/L2= 0.72 N/A
Lwall 14.58 ft Lo1 4.50 ft

1. Hold-down forces: H = Vhwall/Lwall 1738 lbf 6. Unit shear beside opening
279 plf

2. Unit shear above + below opening 279 plf
386 plf 2816 lbf OK

3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 = va1 x (Lo1) = 1738 lbf R1 = v1*L1 = 1062 lbf

R2 = v2*L2 = 1754 lbf
4. Corner forces

F1 = O1(L1)/(L1+L2) = 655 lbf 8. Difference corner force + resistance
F2 = O1(L2)/(L1+L2) = 1083 lbf R1-F1 = 406 lbf

R2-F2 = 671 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.70 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.80 ft vc1 = (R1-F1)/L1 = 107 plf

vc2 = (R2-F2)/L2 = 107 plf

Check Summary of Shear Values for One Opening
Line 1: vc1(ha+hb)+v1(ho)=H? 481 1257 1738 lbf

Line 2: va1(ha+hb)-vc1(ha+hb)-v1(ho)=0? 1738 481 1257 0

Line 3: va1(ha+hb)-vc2(ha+hb)-v1(ho)=0? 1738 481 1257 0
Line 4: vc2(ha+hb)+v2(ho)=H? 481 1257 1738 lbf

386 plf 4-Term Deflection 0.117 in. 0.157 in.
1083 lbf 4-Term Story Drift % 0.004 % 0.006 %
1738 lbf
193 plf

OneOpen

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (14'-7" Section) - (Level 2 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Strap Force 3-Term Story Drift %

v1 = (V/L)(L1+T1)/L1 =
v2 = (V/L)(T2+L2)/L2 =

First opening: va1 = vb1 = H/(ha+hb) = Check v1*L1+v2*L2=V?

Design Summary*
Req. Sheathing Capacity 3-Term Deflection

Req. HD Force (H)
Req. Shear Wall Anchorage Force (vmax)

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (14'-7" Section) - (Level 2 Seismic)

Unfactored Shear Load Vunfactored: 2816 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 2
Nail Spacing: 3 3 (in.)

Enter individual post sizes below. HD Capacity: 5093 5093 (lbf)
Gt Override: HD Deflection: 0.11 0.11 (in.)

Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 279 279 279 279 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 3 3 3 3 (in.)

Vn: 70 70 70 70 (plf)

en: 0.0017 0.0017 0.0017 0.0017 (in.)
b: 3.80 3.80 6.28 6.28 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.020 0.030 0.011 0.129 0.005 0.019 0.007 0.053 Total
Sum 0.190 Sum 0.085 Defl.

0.117 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0043 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.003 0.019 0.007 0.032 0.012 0.030 0.011 0.078
Sum 0.062 Sum 0.131

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (14'-7" Section) - (Level 2 Seismic)

Unfactored Shear Load Vunfactored: 2816 (lbf)

Sheathing Type: Species: Nail Type: 8d common (penny weight)
Grade: E: 1.30E+06 (psi)

Pier 1 Pier 2
Gt Override: Nail Spacing: 3 3 (in.)

Ga Override: Cd: 4.00 HD Capacity: 5093 5093 (lbf)
HD Deflection: 0.11 0.11 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 279 279 279 279 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Ga: 28.0 28.0 28.0 28.0 (kips/in.)
b: 3.80 3.80 6.28 6.28 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total

0.020 0.090 0.129 0.005 0.058 0.053 Defl.
Sum 0.238 Sum 0.117 0.157 (in.)

0.0058 %drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.003 0.058 0.032 0.012 0.090 0.078
Sum 0.093 Sum 0.180

Pier 2 (left) Pier 2 (right)

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 3392 lbf Opening 1 2bs/h
L1 3.80 ft ha 1.30 ft Adj. Factor
L2 6.28 ft ho 4.50 ft P1=ho/L1= 1.18 N/A

hwall 9.00 ft hb 3.20 ft P2=ho/L2= 0.72 N/A
Lwall 14.58 ft Lo1 4.50 ft

1. Hold-down forces: H = Vhwall/Lwall 2094 lbf 6. Unit shear beside opening
337 plf

2. Unit shear above + below opening 337 plf
465 plf 3392 lbf OK

3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 = va1 x (Lo1) = 2094 lbf R1 = v1*L1 = 1279 lbf

R2 = v2*L2 = 2113 lbf
4. Corner forces

F1 = O1(L1)/(L1+L2) = 789 lbf 8. Difference corner force + resistance
F2 = O1(L2)/(L1+L2) = 1304 lbf R1-F1 = 489 lbf

R2-F2 = 809 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.70 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.80 ft vc1 = (R1-F1)/L1 = 129 plf

vc2 = (R2-F2)/L2 = 129 plf

Check Summary of Shear Values for One Opening
Line 1: vc1(ha+hb)+v1(ho)=H? 580 1514 2094 lbf

Line 2: va1(ha+hb)-vc1(ha+hb)-v1(ho)=0? 2094 580 1514 0

Line 3: va1(ha+hb)-vc2(ha+hb)-v1(ho)=0? 2094 580 1514 0
Line 4: vc2(ha+hb)+v2(ho)=H? 580 1514 2094 lbf

465 plf 4-Term Deflection 0.135 in. 0.160 in.
1304 lbf 4-Term Story Drift % 0.005 % 0.006 %
2094 lbf
233 plf

OneOpen

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (14'-7" Section) - (Level 1 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Strap Force 3-Term Story Drift %

v1 = (V/L)(L1+T1)/L1 =
v2 = (V/L)(T2+L2)/L2 =

First opening: va1 = vb1 = H/(ha+hb) = Check v1*L1+v2*L2=V?

Design Summary*
Req. Sheathing Capacity 3-Term Deflection

Req. HD Force (H)
Req. Shear Wall Anchorage Force (vmax)

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (14'-7" Section) - (Level 1 Seismic)

Unfactored Shear Load Vunfactored: 3392 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 2
Nail Spacing: 2 2 (in.)

Enter individual post sizes below. HD Capacity: 5093 5093 (lbf)
Gt Override: HD Deflection: 0.11 0.11 (in.)

Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 337 337 337 337 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 2 2 2 2 (in.)

Vn: 56 56 56 56 (plf)

en: 0.0009 0.0009 0.0009 0.0009 (in.)
b: 3.80 3.80 6.28 6.28 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.024 0.036 0.006 0.155 0.006 0.023 0.004 0.064 Total
Sum 0.221 Sum 0.098 Defl.

0.135 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0050 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.004 0.023 0.004 0.039 0.015 0.036 0.006 0.094
Sum 0.070 Sum 0.150

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (14'-7" Section) - (Level 1 Seismic)

Unfactored Shear Load Vunfactored: 3392 (lbf)

Sheathing Type: Species: Nail Type: 8d common (penny weight)
Grade: E: 1.30E+06 (psi)

Pier 1 Pier 2
Gt Override: Nail Spacing: 2 2 (in.)

Ga Override: Cd: 4.00 HD Capacity: 5093 5093 (lbf)
HD Deflection: 0.11 0.11 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 337 337 337 337 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Ga: 42.0 42.0 42.0 42.0 (kips/in.)
b: 3.80 3.80 6.28 6.28 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total

0.024 0.072 0.155 0.006 0.046 0.064 Defl.
Sum 0.251 Sum 0.117 0.160 (in.)

0.0059 %drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.004 0.046 0.039 0.015 0.072 0.094
Sum 0.089 Sum 0.180

Pier 2 (left) Pier 2 (right)

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 2453 lbf Opening 1 Opening 2 2bs/h
L1 2.18 ft ha1 1.30 ft ha2 1.30 ft Adj. Factor
L2 5.08 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 2.06 0.969
L3 2.18 ft hb1 3.20 ft hb2 3.20 ft P2=ho/L2= 0.89 N/A

hwall 9.00 ft Lo1 6.00 ft Lo2 6.00 ft P3=ho/L3= 2.06 0.969
Lwall 21.44 ft

1. Hold-down forces: H = Vhwall/Lwall 1030 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 209 plf

229 plf 304 plf
229 plf 209 plf

2453 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 1373 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 1373 lbf R1 = v1*L1 = 456 lbf

R2 = v2*L2 = 1542 lbf
4. Corner forces R3 = v3*L3 = 456 lbf

F1 = O1(L1)/(L1+L2) = 412 lbf
F2 = O1(L2)/(L1+L2) = 961 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 961 lbf R1-F1 = 43 lbf
F4 = O2(L3)/(L2+L3) = 412 lbf R2-F2-F3 = -379 lbf

R3-F4 = 43 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.80 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 4.20 ft vc1 = (R1-F1)/L1 = 20 plf
T3 = (L2*Lo2)/(L2+L3) = 4.20 ft vc2 = (R2-F2-F3)/L2 = -75 plf
T4 = (L3*Lo2)/(L2+L3) = 1.80 ft vc3 = (R3-F4)/L3 = 20 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 89 940 1030 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 1030 89 940 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? -336 1366 1030 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 1030 1366 -336 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 1030 89 940 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 89 940 1030 lbf

304 plf 0.242 in. 0.283 in.
961 lbf 0.009 % 0.010 %

1030 lbf
114 plf

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*
Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (21'-6" Section) - (Level 3 Seismic)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (21'-6" Section) - (Level 3 Seismic)

2453 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 4 4 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 209 209 304 304 209 209 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 4 4 4 4 4 4 (in.)

Vn: 70 70 101 101 70 70 (plf)
en: 0.0017 0.0017 0.0051 0.0051 0.0017 0.0017 (in.)
b: 2.18 2.18 5.08 5.08 2.18 2.18 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.026 0.023 0.011 0.353 0.007 0.015 0.007 0.146
Sum 0.412 Sum 0.175

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.004 0.021 0.022 0.091 0.004 0.021 0.022 0.091 Total
Sum 0.139 Sum 0.139 Defl.

0.242 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0090 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.007 0.015 0.007 0.146 0.026 0.023 0.011 0.353
Sum 0.175 Sum 0.412

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (left)

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (21'-6" Section) - (Level 3 Seismic)

2453 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 4 4 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 209 209 304 304 209 209 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 22.0 22.0 22.0 22.0 22.0 22.0 (kips/in.)
b: 2.18 2.18 5.08 5.08 2.18 2.18 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.026 0.085 0.353 0.007 0.055 0.146
Sum 0.464 Sum 0.208

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.283 (in.)

0.004 0.080 0.091 0.004 0.080 0.091 0.0105 %drift
Sum 0.176 Sum 0.176

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.007 0.055 0.146 0.026 0.085 0.353
Sum 0.208 Sum 0.464

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

Shear Wall Deflection Calculation Variables
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 4153 lbf Opening 1 Opening 2 2bs/h
L1 2.18 ft ha1 1.30 ft ha2 1.30 ft Adj. Factor
L2 5.08 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 2.06 0.969
L3 2.18 ft hb1 3.20 ft hb2 3.20 ft P2=ho/L2= 0.89 N/A

hwall 9.00 ft Lo1 6.00 ft Lo2 6.00 ft P3=ho/L3= 2.06 0.969
Lwall 21.44 ft

1. Hold-down forces: H = Vhwall/Lwall 1743 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 354 plf

387 plf 514 plf
387 plf 354 plf

4153 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 2324 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 2324 lbf R1 = v1*L1 = 771 lbf

R2 = v2*L2 = 2610 lbf
4. Corner forces R3 = v3*L3 = 771 lbf

F1 = O1(L1)/(L1+L2) = 698 lbf
F2 = O1(L2)/(L1+L2) = 1626 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 1626 lbf R1-F1 = 73 lbf
F4 = O2(L3)/(L2+L3) = 698 lbf R2-F2-F3 = -642 lbf

R3-F4 = 73 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.80 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 4.20 ft vc1 = (R1-F1)/L1 = 34 plf
T3 = (L2*Lo2)/(L2+L3) = 4.20 ft vc2 = (R2-F2-F3)/L2 = -126 plf
T4 = (L3*Lo2)/(L2+L3) = 1.80 ft vc3 = (R3-F4)/L3 = 34 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 151 1592 1743 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 1743 151 1592 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? -569 2312 1743 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 1743 2312 -569 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 1743 151 1592 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 151 1592 1743 lbf

514 plf 0.395 in. 0.419 in.
1626 lbf 0.015 % 0.016 %
1743 lbf
194 plf

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*
Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (21'-6" Section) - (Level 2 Seismic)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (21'-6" Section) - (Level 2 Seismic)

4153 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 2 2 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 354 354 514 514 354 354 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 2 2 2 2 2 2 (in.)

Vn: 59 59 86 86 59 59 (plf)
en: 0.0010 0.0010 0.0031 0.0031 0.0010 0.0010 (in.)
b: 2.18 2.18 5.08 5.08 2.18 2.18 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.044 0.038 0.007 0.597 0.012 0.025 0.004 0.248
Sum 0.686 Sum 0.289

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.007 0.036 0.014 0.155 0.007 0.036 0.014 0.155 Total
Sum 0.211 Sum 0.211 Defl.

0.395 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0146 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.012 0.025 0.004 0.248 0.044 0.038 0.007 0.597
Sum 0.289 Sum 0.686

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (left)

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (21'-6" Section) - (Level 2 Seismic)

4153 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 2 2 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 354 354 514 514 354 354 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 42.0 42.0 42.0 42.0 42.0 42.0 (kips/in.)
b: 2.18 2.18 5.08 5.08 2.18 2.18 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.044 0.076 0.597 0.012 0.049 0.248
Sum 0.717 Sum 0.309

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.419 (in.)

0.007 0.071 0.155 0.007 0.071 0.155 0.0155 %drift
Sum 0.233 Sum 0.233

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.012 0.049 0.248 0.044 0.076 0.597
Sum 0.309 Sum 0.717

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

Shear Wall Deflection Calculation Variables

City of Puyallup 
Development & Permitting Services
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 5002 lbf Opening 1 Opening 2 2bs/h
L1 2.18 ft ha1 1.30 ft ha2 1.30 ft Adj. Factor
L2 5.08 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 2.06 0.969
L3 2.18 ft hb1 3.20 ft hb2 3.20 ft P2=ho/L2= 0.89 N/A

hwall 9.00 ft Lo1 6.00 ft Lo2 6.00 ft P3=ho/L3= 2.06 0.969
Lwall 21.44 ft

1. Hold-down forces: H = Vhwall/Lwall 2100 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 426 plf

467 plf 619 plf
467 plf 426 plf

5002 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 2800 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 2800 lbf R1 = v1*L1 = 929 lbf

R2 = v2*L2 = 3144 lbf
4. Corner forces R3 = v3*L3 = 929 lbf

F1 = O1(L1)/(L1+L2) = 841 lbf
F2 = O1(L2)/(L1+L2) = 1959 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 1959 lbf R1-F1 = 88 lbf
F4 = O2(L3)/(L2+L3) = 841 lbf R2-F2-F3 = -774 lbf

R3-F4 = 88 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.80 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 4.20 ft vc1 = (R1-F1)/L1 = 40 plf
T3 = (L2*Lo2)/(L2+L3) = 4.20 ft vc2 = (R2-F2-F3)/L2 = -152 plf
T4 = (L3*Lo2)/(L2+L3) = 1.80 ft vc3 = (R3-F4)/L3 = 40 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 182 1918 2100 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 2100 182 1918 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? -685 2785 2100 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 2100 2785 -685 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 2100 182 1918 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 182 1918 2100 lbf

619 plf 0.466 in. 0.485 in.
1959 lbf 0.017 % 0.018 %
2100 lbf
233 plf

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*
Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (21'-6" Section) - (Level 1 Seismic)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (21'-6" Section) - (Level 1 Seismic)

5002 (lbf)

Nail Type: 10d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.60E+06 (psi) Pier 1 Pier 3
Nail Spacing: 2 2 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 15/32 OSB APA Rated Sheathing
vunfactored: 426 426 619 619 426 426 (plf) Nail Type: 10d common

E: 1.60E+06 1.60E+06 1.60E+06 1.60E+06 1.60E+06 1.60E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 2 2 2 2 2 2 (in.)

Vn: 71 71 103 103 71 71 (plf)
en: 0.0005 0.0005 0.0017 0.0017 0.0005 0.0005 (in.)
b: 2.18 2.18 5.08 5.08 2.18 2.18 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.043 0.046 0.003 0.719 0.012 0.030 0.002 0.299
Sum 0.811 Sum 0.342

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.007 0.043 0.007 0.186 0.007 0.043 0.007 0.186 Total
Sum 0.244 Sum 0.244 Defl.

0.466 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0172 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.012 0.030 0.002 0.299 0.043 0.046 0.003 0.719
Sum 0.342 Sum 0.811

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (left)

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
15/32 OSB DF#2

City of Puyallup 
Development & Permitting Services
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid A-C (21'-6" Section) - (Level 1 Seismic)

5002 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 10d common (penny weight)

Grade: E: 1.60E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 2 2 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 15/32 OSB APA Rated Sheathing
vunfactored: 426 426 619 619 426 426 (plf) Nail Type: 10d common

E: 1.60E+06 1.60E+06 1.60E+06 1.60E+06 1.60E+06 1.60E+06 (psi)
h: 9.00 5.80 5.80 5.80 5.80 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 52.0 52.0 52.0 52.0 52.0 52.0 (kips/in.)
b: 2.18 2.18 5.08 5.08 2.18 2.18 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.043 0.074 0.719 0.012 0.048 0.299
Sum 0.836 Sum 0.358

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.485 (in.)

0.007 0.069 0.186 0.007 0.069 0.186 0.0180 %drift
Sum 0.262 Sum 0.262

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.012 0.048 0.299 0.043 0.074 0.719
Sum 0.358 Sum 0.836

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Unfactored Shear Load Vunfactored:

15/32 OSB DF#2
APA Rated Sheathing

Shear Wall Deflection Calculation Variables

City of Puyallup 
Development & Permitting Services
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Building
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 2911 lbf Opening 1 Opening 2 2bs/h
L1 2.50 ft ha1 1.20 ft ha2 1.20 ft Adj. Factor
L2 9.16 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 1.80 N/A
L3 2.09 ft hb1 3.30 ft hb2 3.30 ft P2=ho/L2= 0.49 N/A

hwall 9.00 ft Lo1 6.00 ft Lo2 6.00 ft P3=ho/L3= 2.15 0.929
Lwall 25.75 ft

1. Hold-down forces: H = Vhwall/Lwall 1017 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 171 plf

226 plf 232 plf
226 plf 173 plf

2911 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 1357 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 1357 lbf R1 = v1*L1 = 428 lbf

R2 = v2*L2 = 2121 lbf
4. Corner forces R3 = v3*L3 = 362 lbf

F1 = O1(L1)/(L1+L2) = 291 lbf
F2 = O1(L2)/(L1+L2) = 1066 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 1105 lbf R1-F1 = 137 lbf
F4 = O2(L3)/(L2+L3) = 252 lbf R2-F2-F3 = -50 lbf

R3-F4 = 110 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.29 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 4.71 ft vc1 = (R1-F1)/L1 = 55 plf
T3 = (L2*Lo2)/(L2+L3) = 4.89 ft vc2 = (R2-F2-F3)/L2 = -5 plf
T4 = (L3*Lo2)/(L2+L3) = 1.11 ft vc3 = (R3-F4)/L3 = 53 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 247 770 1017 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 1017 247 770 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? -24 1042 1017 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 1017 1042 -24 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 1017 237 780 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 237 780 1017 lbf

232 plf 0.190 in. 0.237 in.
1105 lbf 0.007 % 0.009 %
1017 lbf
113 plf

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (25'-9" Section) - (Level 3 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

City of Puyallup 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (25'-9" Section) - (Level 3 Seismic)

2911 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 6 6 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 171 171 232 232 173 173 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 6 6 6 6 6 6 (in.)

Vn: 86 86 116 116 87 87 (plf)
en: 0.0031 0.0031 0.0077 0.0077 0.0032 0.0032 (in.)
b: 2.50 2.50 9.16 9.16 2.09 2.09 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.019 0.018 0.021 0.252 0.005 0.012 0.013 0.101
Sum 0.310 Sum 0.131

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.002 0.016 0.033 0.037 0.002 0.016 0.033 0.037 Total
Sum 0.088 Sum 0.088 Defl.

0.190 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0070 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.006 0.012 0.014 0.122 0.023 0.019 0.022 0.305
Sum 0.154 Sum 0.368

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Pier 1 (left)

APA Rated Sheathing

Four-Term Equation Deflection Check

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2

City of Puyallup 
Development & Permitting Services
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (25'-9" Section) - (Level 3 Seismic)

2911 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 6 6 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 171 171 232 232 173 173 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 15.0 15.0 15.0 15.0 15.0 15.0 (kips/in.)
b: 2.50 2.50 9.16 9.16 2.09 2.09 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.019 0.103 0.252 0.005 0.065 0.101
Sum 0.373 Sum 0.171

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.237 (in.)

0.002 0.088 0.037 0.002 0.088 0.037 0.0088 %drift
Sum 0.127 Sum 0.127

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.006 0.066 0.122 0.023 0.104 0.305
Sum 0.194 Sum 0.432

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

City of Puyallup 
Development & Permitting Services
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 4843 lbf Opening 1 Opening 2 2bs/h
L1 2.50 ft ha1 1.20 ft ha2 1.20 ft Adj. Factor
L2 9.16 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 1.80 N/A
L3 2.09 ft hb1 3.30 ft hb2 3.30 ft P2=ho/L2= 0.49 N/A

hwall 9.00 ft Lo1 6.00 ft Lo2 6.00 ft P3=ho/L3= 2.15 0.929
Lwall 25.75 ft

1. Hold-down forces: H = Vhwall/Lwall 1693 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 285 plf

376 plf 385 plf
376 plf 288 plf

4843 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 2257 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 2257 lbf R1 = v1*L1 = 712 lbf

R2 = v2*L2 = 3528 lbf
4. Corner forces R3 = v3*L3 = 603 lbf

F1 = O1(L1)/(L1+L2) = 484 lbf
F2 = O1(L2)/(L1+L2) = 1773 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 1838 lbf R1-F1 = 228 lbf
F4 = O2(L3)/(L2+L3) = 419 lbf R2-F2-F3 = -83 lbf

R3-F4 = 183 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.29 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 4.71 ft vc1 = (R1-F1)/L1 = 91 plf
T3 = (L2*Lo2)/(L2+L3) = 4.89 ft vc2 = (R2-F2-F3)/L2 = -9 plf
T4 = (L3*Lo2)/(L2+L3) = 1.11 ft vc3 = (R3-F4)/L3 = 88 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 411 1282 1693 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 1693 411 1282 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? -41 1733 1693 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 1693 1733 -41 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 1693 395 1298 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 395 1298 1693 lbf

385 plf 0.291 in. 0.329 in.
1838 lbf 0.011 % 0.012 %
1693 lbf
188 plf

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (25'-9" Section) - (Level 2 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (25'-9" Section) - (Level 2 Seismic)

4843 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 3 3 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 285 285 385 385 288 288 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 3 3 3 3 3 3 (in.)

Vn: 71 71 96 96 72 72 (plf)
en: 0.0018 0.0018 0.0044 0.0044 0.0019 0.0019 (in.)
b: 2.50 2.50 9.16 9.16 2.09 2.09 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.031 0.031 0.012 0.419 0.008 0.019 0.008 0.168
Sum 0.493 Sum 0.203

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.003 0.026 0.019 0.062 0.003 0.026 0.019 0.062 Total
Sum 0.110 Sum 0.110 Defl.

0.291 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0108 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.010 0.020 0.008 0.204 0.038 0.031 0.012 0.508
Sum 0.241 Sum 0.589

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Pier 1 (left)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (25'-9" Section) - (Level 2 Seismic)

4843 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 3 3 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 285 285 385 385 288 288 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 28.0 28.0 28.0 28.0 28.0 28.0 (kips/in.)
b: 2.50 2.50 9.16 9.16 2.09 2.09 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.031 0.092 0.419 0.008 0.058 0.168
Sum 0.542 Sum 0.234

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.329 (in.)

0.003 0.078 0.062 0.003 0.078 0.062 0.0122 %drift
Sum 0.143 Sum 0.143

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.010 0.059 0.204 0.038 0.093 0.508
Sum 0.272 Sum 0.638

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 5837 lbf Opening 1 Opening 2 2bs/h
L1 2.50 ft ha1 1.20 ft ha2 1.20 ft Adj. Factor
L2 9.16 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 1.80 N/A
L3 2.09 ft hb1 3.30 ft hb2 3.30 ft P2=ho/L2= 0.49 N/A

hwall 9.00 ft Lo1 6.00 ft Lo2 6.00 ft P3=ho/L3= 2.15 0.929
Lwall 25.75 ft

1. Hold-down forces: H = Vhwall/Lwall 2040 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 343 plf

453 plf 464 plf
453 plf 348 plf

5837 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 2720 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 2720 lbf R1 = v1*L1 = 858 lbf

R2 = v2*L2 = 4252 lbf
4. Corner forces R3 = v3*L3 = 726 lbf

F1 = O1(L1)/(L1+L2) = 583 lbf
F2 = O1(L2)/(L1+L2) = 2137 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 2215 lbf R1-F1 = 275 lbf
F4 = O2(L3)/(L2+L3) = 505 lbf R2-F2-F3 = -99 lbf

R3-F4 = 221 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 1.29 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 4.71 ft vc1 = (R1-F1)/L1 = 110 plf
T3 = (L2*Lo2)/(L2+L3) = 4.89 ft vc2 = (R2-F2-F3)/L2 = -11 plf
T4 = (L3*Lo2)/(L2+L3) = 1.11 ft vc3 = (R3-F4)/L3 = 106 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 495 1545 2040 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 2040 495 1545 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? -49 2089 2040 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 2040 2089 -49 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 2040 476 1564 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 476 1564 2040 lbf

464 plf 0.342 in. 0.365 in.
2215 lbf 0.013 % 0.014 %
2040 lbf
227 plf

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (25'-9" Section) - (Level 1 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (25'-9" Section) - (Level 1 Seismic)

5837 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 2 2 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 343 343 464 464 348 348 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 2 2 2 2 2 2 (in.)

Vn: 57 57 77 77 58 58 (plf)
en: 0.0009 0.0009 0.0023 0.0023 0.0010 0.0010 (in.)
b: 2.50 2.50 9.16 9.16 2.09 2.09 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.037 0.037 0.006 0.505 0.009 0.023 0.004 0.203
Sum 0.586 Sum 0.239

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.004 0.032 0.010 0.075 0.004 0.032 0.010 0.075 Total
Sum 0.120 Sum 0.120 Defl.

0.342 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0127 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.011 0.024 0.004 0.245 0.045 0.037 0.006 0.612
Sum 0.285 Sum 0.701

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Pier 1 (left)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (25'-9" Section) - (Level 1 Seismic)

5837 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 2 2 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 343 343 464 464 348 348 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 42.0 42.0 42.0 42.0 42.0 42.0 (kips/in.)
b: 2.50 2.50 9.16 9.16 2.09 2.09 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.037 0.074 0.505 0.009 0.047 0.203
Sum 0.616 Sum 0.259

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.365 (in.)

0.004 0.063 0.075 0.004 0.063 0.075 0.0135 %drift
Sum 0.141 Sum 0.141

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.011 0.047 0.245 0.045 0.074 0.612
Sum 0.304 Sum 0.731

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 1696 lbf Opening 1 2bs/h
L1 5.08 ft ha 1.20 ft Adj. Factor
L2 3.92 ft ho 4.50 ft P1=ho/L1= 0.89 N/A

hwall 9.00 ft hb 3.30 ft P2=ho/L2= 1.15 N/A
Lwall 15.00 ft Lo1 6.00 ft

1. Hold-down forces: H = Vhwall/Lwall 1018 lbf 6. Unit shear beside opening
188 plf

2. Unit shear above + below opening 188 plf
226 plf 1696 lbf OK

3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 = va1 x (Lo1) = 1357 lbf R1 = v1*L1 = 957 lbf

R2 = v2*L2 = 739 lbf
4. Corner forces

F1 = O1(L1)/(L1+L2) = 766 lbf 8. Difference corner force + resistance
F2 = O1(L2)/(L1+L2) = 591 lbf R1-F1 = 191 lbf

R2-F2 = 148 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 3.39 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.61 ft vc1 = (R1-F1)/L1 = 38 plf

vc2 = (R2-F2)/L2 = 38 plf

Check Summary of Shear Values for One Opening
Line 1: vc1(ha+hb)+v1(ho)=H? 170 848 1018 lbf

Line 2: va1(ha+hb)-vc1(ha+hb)-v1(ho)=0? 1018 170 848 0

Line 3: va1(ha+hb)-vc2(ha+hb)-v1(ho)=0? 1018 170 848 0
Line 4: vc2(ha+hb)+v2(ho)=H? 170 848 1018 lbf

226 plf 4-Term Deflection 0.099 in. 0.152 in.
766 lbf 4-Term Story Drift % 0.004 % 0.006 %

1018 lbf
113 plf

OneOpen

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (15'-0" Section) - (Level 3 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Strap Force 3-Term Story Drift %

v1 = (V/L)(L1+T1)/L1 =
v2 = (V/L)(T2+L2)/L2 =

First opening: va1 = vb1 = H/(ha+hb) = Check v1*L1+v2*L2=V?

Design Summary*
Req. Sheathing Capacity 3-Term Deflection

Req. HD Force (H)
Req. Shear Wall Anchorage Force (vmax)

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (15'-0" Section) - (Level 3 Seismic)

Unfactored Shear Load Vunfactored: 1696 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 2
Nail Spacing: 6 6 (in.)

Enter individual post sizes below. HD Capacity: 5093 5093 (lbf)
Gt Override: HD Deflection: 0.11 0.11 (in.)

Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 188 188 188 188 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 6 6 6 6 (in.)

Vn: 94 94 94 94 (plf)

en: 0.0042 0.0042 0.0042 0.0042 (in.)
b: 5.08 5.08 3.92 3.92 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.010 0.020 0.028 0.065 0.003 0.013 0.018 0.026 Total
Sum 0.123 Sum 0.059 Defl.

0.099 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0037 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.003 0.013 0.018 0.034 0.013 0.020 0.028 0.084
Sum 0.068 Sum 0.146

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (15'-0" Section) - (Level 3 Seismic)

Unfactored Shear Load Vunfactored: 1696 (lbf)

Sheathing Type: Species: Nail Type: 8d common (penny weight)
Grade: E: 1.30E+06 (psi)

Pier 1 Pier 2
Gt Override: Nail Spacing: 6 6 (in.)

Ga Override: Cd: 4.00 HD Capacity: 5093 5093 (lbf)
HD Deflection: 0.11 0.11 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 188 188 188 188 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Ga: 15.0 15.0 15.0 15.0 (kips/in.)
b: 5.08 5.08 3.92 3.92 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total

0.010 0.113 0.065 0.003 0.072 0.026 Defl.
Sum 0.188 Sum 0.100 0.152 (in.)

0.0056 %drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.003 0.072 0.034 0.013 0.113 0.084
Sum 0.109 Sum 0.210

Pier 2 (left) Pier 2 (right)

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 2821 lbf Opening 1 2bs/h
L1 5.08 ft ha 1.20 ft Adj. Factor
L2 3.92 ft ho 4.50 ft P1=ho/L1= 0.89 N/A

hwall 9.00 ft hb 3.30 ft P2=ho/L2= 1.15 N/A
Lwall 15.00 ft Lo1 6.00 ft

1. Hold-down forces: H = Vhwall/Lwall 1693 lbf 6. Unit shear beside opening
313 plf

2. Unit shear above + below opening 313 plf
376 plf 2821 lbf OK

3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 = va1 x (Lo1) = 2257 lbf R1 = v1*L1 = 1592 lbf

R2 = v2*L2 = 1229 lbf
4. Corner forces

F1 = O1(L1)/(L1+L2) = 1274 lbf 8. Difference corner force + resistance
F2 = O1(L2)/(L1+L2) = 983 lbf R1-F1 = 318 lbf

R2-F2 = 246 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 3.39 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.61 ft vc1 = (R1-F1)/L1 = 63 plf

vc2 = (R2-F2)/L2 = 63 plf

Check Summary of Shear Values for One Opening
Line 1: vc1(ha+hb)+v1(ho)=H? 282 1411 1693 lbf

Line 2: va1(ha+hb)-vc1(ha+hb)-v1(ho)=0? 1693 282 1411 0

Line 3: va1(ha+hb)-vc2(ha+hb)-v1(ho)=0? 1693 282 1411 0
Line 4: vc2(ha+hb)+v2(ho)=H? 282 1411 1693 lbf

376 plf 4-Term Deflection 0.140 in. 0.181 in.
1274 lbf 4-Term Story Drift % 0.005 % 0.007 %
1693 lbf
188 plf

OneOpen

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (15'-0" Section) - (Level 2 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Strap Force 3-Term Story Drift %

v1 = (V/L)(L1+T1)/L1 =
v2 = (V/L)(T2+L2)/L2 =

First opening: va1 = vb1 = H/(ha+hb) = Check v1*L1+v2*L2=V?

Design Summary*
Req. Sheathing Capacity 3-Term Deflection

Req. HD Force (H)
Req. Shear Wall Anchorage Force (vmax)

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (15'-0" Section) - (Level 2 Seismic)

Unfactored Shear Load Vunfactored: 2821 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 2
Nail Spacing: 3 3 (in.)

Enter individual post sizes below. HD Capacity: 5093 5093 (lbf)
Gt Override: HD Deflection: 0.11 0.11 (in.)

Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 313 313 313 313 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 3 3 3 3 (in.)

Vn: 78 78 78 78 (plf)

en: 0.0024 0.0024 0.0024 0.0024 (in.)
b: 5.08 5.08 3.92 3.92 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.017 0.034 0.016 0.108 0.004 0.021 0.010 0.043 Total
Sum 0.175 Sum 0.079 Defl.

0.140 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0052 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.006 0.021 0.010 0.056 0.022 0.034 0.016 0.140
Sum 0.093 Sum 0.211

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (15'-0" Section) - (Level 2 Seismic)

Unfactored Shear Load Vunfactored: 2821 (lbf)

Sheathing Type: Species: Nail Type: 8d common (penny weight)
Grade: E: 1.30E+06 (psi)

Pier 1 Pier 2
Gt Override: Nail Spacing: 3 3 (in.)

Ga Override: Cd: 4.00 HD Capacity: 5093 5093 (lbf)
HD Deflection: 0.11 0.11 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 313 313 313 313 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Ga: 28.0 28.0 28.0 28.0 (kips/in.)
b: 5.08 5.08 3.92 3.92 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total

0.017 0.101 0.108 0.004 0.064 0.043 Defl.
Sum 0.225 Sum 0.111 0.181 (in.)

0.0067 %drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.006 0.064 0.056 0.022 0.101 0.140
Sum 0.125 Sum 0.262

Pier 2 (left) Pier 2 (right)

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 3400 lbf Opening 1 2bs/h
L1 5.08 ft ha 1.20 ft Adj. Factor
L2 3.92 ft ho 4.50 ft P1=ho/L1= 0.89 N/A

hwall 9.00 ft hb 3.30 ft P2=ho/L2= 1.15 N/A
Lwall 15.00 ft Lo1 6.00 ft

1. Hold-down forces: H = Vhwall/Lwall 2040 lbf 6. Unit shear beside opening
378 plf

2. Unit shear above + below opening 378 plf
453 plf 3400 lbf OK

3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 = va1 x (Lo1) = 2720 lbf R1 = v1*L1 = 1919 lbf

R2 = v2*L2 = 1481 lbf
4. Corner forces

F1 = O1(L1)/(L1+L2) = 1535 lbf 8. Difference corner force + resistance
F2 = O1(L2)/(L1+L2) = 1185 lbf R1-F1 = 384 lbf

R2-F2 = 296 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 3.39 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.61 ft vc1 = (R1-F1)/L1 = 76 plf

vc2 = (R2-F2)/L2 = 76 plf

Check Summary of Shear Values for One Opening
Line 1: vc1(ha+hb)+v1(ho)=H? 340 1700 2040 lbf

Line 2: va1(ha+hb)-vc1(ha+hb)-v1(ho)=0? 2040 340 1700 0

Line 3: va1(ha+hb)-vc2(ha+hb)-v1(ho)=0? 2040 340 1700 0
Line 4: vc2(ha+hb)+v2(ho)=H? 340 1700 2040 lbf

453 plf 4-Term Deflection 0.175 in. 0.218 in.
1535 lbf 4-Term Story Drift % 0.006 % 0.008 %
2040 lbf
227 plf

OneOpen

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (15'-0" Section) - (Level 1 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Strap Force 3-Term Story Drift %

v1 = (V/L)(L1+T1)/L1 =
v2 = (V/L)(T2+L2)/L2 =

First opening: va1 = vb1 = H/(ha+hb) = Check v1*L1+v2*L2=V?

Design Summary*
Req. Sheathing Capacity 3-Term Deflection

Req. HD Force (H)
Req. Shear Wall Anchorage Force (vmax)

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (15'-0" Section) - (Level 1 Seismic)

Unfactored Shear Load Vunfactored: 3400 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 2
Nail Spacing: 3 3 (in.)

Enter individual post sizes below. HD Capacity: 5093 5093 (lbf)
Gt Override: HD Deflection: 0.11 0.11 (in.)

Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 378 378 378 378 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 3 3 3 3 (in.)

Vn: 94 94 94 94 (plf)

en: 0.0042 0.0042 0.0042 0.0042 (in.)
b: 5.08 5.08 3.92 3.92 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.020 0.041 0.028 0.130 0.005 0.026 0.018 0.052 Total
Sum 0.219 Sum 0.101 Defl.

0.175 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0065 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.007 0.026 0.018 0.068 0.026 0.041 0.028 0.169
Sum 0.118 Sum 0.264

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

2018 IBC 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (15'-0" Section) - (Level 1 Seismic)

Unfactored Shear Load Vunfactored: 3400 (lbf)

Sheathing Type: Species: Nail Type: 8d common (penny weight)
Grade: E: 1.30E+06 (psi)

Pier 1 Pier 2
Gt Override: Nail Spacing: 3 3 (in.)

Ga Override: Cd: 4.00 HD Capacity: 5093 5093 (lbf)
HD Deflection: 0.11 0.11 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Sheathing Type: 7/16 OSB APA Rated Sheathing

vunfactored: 378 378 378 378 (plf) Nail Type: 8d common
E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 9.00 (ft)

Qty: 2.00E+00 2.00E+00 2.00E+00 2.00E+00
Stud Size: 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 (in.2)

Ga: 28.0 28.0 28.0 28.0 (kips/in.)
b: 5.08 5.08 3.92 3.92 (ft)

HD Capacity: 5093 5093 5093 5093 (lbf)
HD Defl: 0.11 0.11 0.11 0.11 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total

0.020 0.121 0.130 0.005 0.077 0.052 Defl.
Sum 0.272 Sum 0.134 0.218 (in.)

0.0081 %drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.007 0.077 0.068 0.026 0.121 0.169
Sum 0.151 Sum 0.316

Pier 2 (left) Pier 2 (right)

Shear Wall Deflection Calculation Variables

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  

City of Puyallup 
Development & Permitting Services

ISSUED PERMIT
Building

Fire

Engineering

Planning

Public Works

Traffic



Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 2422 lbf Opening 1 Opening 2 2bs/h
L1 3.25 ft ha1 1.20 ft ha2 1.20 ft Adj. Factor
L2 2.92 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 1.38 N/A
L3 3.25 ft hb1 3.30 ft hb2 3.30 ft P2=ho/L2= 1.54 N/A

hwall 9.00 ft Lo1 6.00 ft Lo2 6.00 ft P3=ho/L3= 1.38 N/A
Lwall 21.42 ft

1. Hold-down forces: H = Vhwall/Lwall 1018 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 223 plf

226 plf 333 plf
226 plf 223 plf

2422 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 1357 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 1357 lbf R1 = v1*L1 = 725 lbf

R2 = v2*L2 = 972 lbf
4. Corner forces R3 = v3*L3 = 725 lbf

F1 = O1(L1)/(L1+L2) = 715 lbf
F2 = O1(L2)/(L1+L2) = 642 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 642 lbf R1-F1 = 10 lbf
F4 = O2(L3)/(L2+L3) = 715 lbf R2-F2-F3 = -312 lbf

R3-F4 = 10 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 3.16 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.84 ft vc1 = (R1-F1)/L1 = 3 plf
T3 = (L2*Lo2)/(L2+L3) = 2.84 ft vc2 = (R2-F2-F3)/L2 = -107 plf
T4 = (L3*Lo2)/(L2+L3) = 3.16 ft vc3 = (R3-F4)/L3 = 3 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 14 1004 1018 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 1018 14 1004 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? -481 1498 1018 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 1018 1498 -481 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 1018 14 1004 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 14 1004 1018 lbf

333 plf 0.222 in. 0.263 in.
715 lbf 0.008 % 0.010 %

1018 lbf
113 plf

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (21'-5" Section) - (Level 3 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (21'-5" Section) - (Level 3 Seismic)

2422 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 4 4 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 223 223 333 333 223 223 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 4 4 4 4 4 4 (in.)

Vn: 74 74 111 111 74 74 (plf)
en: 0.0020 0.0020 0.0068 0.0068 0.0020 0.0020 (in.)
b: 3.25 3.25 2.92 2.92 3.25 3.25 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.019 0.024 0.014 0.252 0.005 0.015 0.009 0.101
Sum 0.309 Sum 0.130

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.008 0.023 0.029 0.168 0.008 0.023 0.029 0.168 Total
Sum 0.228 Sum 0.228 Defl.

0.222 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0082 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.005 0.015 0.009 0.101 0.019 0.024 0.014 0.252
Sum 0.130 Sum 0.309

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Pier 1 (left)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (21'-5" Section) - (Level 3 Seismic)

2422 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 4 4 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 223 223 333 333 223 223 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 22.0 22.0 22.0 22.0 22.0 22.0 (kips/in.)
b: 3.25 3.25 2.92 2.92 3.25 3.25 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.019 0.091 0.252 0.005 0.058 0.101
Sum 0.362 Sum 0.164

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.263 (in.)

0.008 0.086 0.168 0.008 0.086 0.168 0.0097 %drift
Sum 0.262 Sum 0.262

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.005 0.058 0.101 0.019 0.091 0.252
Sum 0.164 Sum 0.362

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 4028 lbf Opening 1 Opening 2 2bs/h
L1 3.25 ft ha1 1.20 ft ha2 1.20 ft Adj. Factor
L2 2.92 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 1.38 N/A
L3 3.25 ft hb1 3.30 ft hb2 3.30 ft P2=ho/L2= 1.54 N/A

hwall 9.00 ft Lo1 6.00 ft Lo2 6.00 ft P3=ho/L3= 1.38 N/A
Lwall 21.42 ft

1. Hold-down forces: H = Vhwall/Lwall 1692 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 371 plf

376 plf 554 plf
376 plf 371 plf

4028 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 2257 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 2257 lbf R1 = v1*L1 = 1205 lbf

R2 = v2*L2 = 1617 lbf
4. Corner forces R3 = v3*L3 = 1205 lbf

F1 = O1(L1)/(L1+L2) = 1189 lbf
F2 = O1(L2)/(L1+L2) = 1068 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 1068 lbf R1-F1 = 17 lbf
F4 = O2(L3)/(L2+L3) = 1189 lbf R2-F2-F3 = -519 lbf

R3-F4 = 17 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 3.16 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.84 ft vc1 = (R1-F1)/L1 = 5 plf
T3 = (L2*Lo2)/(L2+L3) = 2.84 ft vc2 = (R2-F2-F3)/L2 = -178 plf
T4 = (L3*Lo2)/(L2+L3) = 3.16 ft vc3 = (R3-F4)/L3 = 5 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 23 1669 1692 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 1692 23 1669 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? -800 2492 1692 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 1692 2492 -800 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 1692 23 1669 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 23 1669 1692 lbf

554 plf 0.351 in. 0.375 in.
1189 lbf 0.013 % 0.014 %
1692 lbf
188 plf

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (21'-5" Section) - (Level 2 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (21'-5" Section) - (Level 2 Seismic)

4028 (lbf)

Nail Type: 8d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.30E+06 (psi) Pier 1 Pier 3
Nail Spacing: 2 2 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 371 371 554 554 371 371 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 2 2 2 2 2 2 (in.)

Vn: 62 62 92 92 62 62 (plf)
en: 0.0012 0.0012 0.0039 0.0039 0.0012 0.0012 (in.)
b: 3.25 3.25 2.92 2.92 3.25 3.25 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.031 0.040 0.008 0.420 0.008 0.025 0.005 0.168
Sum 0.499 Sum 0.207

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.013 0.038 0.017 0.280 0.013 0.038 0.017 0.280 Total
Sum 0.347 Sum 0.347 Defl.

0.351 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0130 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.008 0.025 0.005 0.168 0.031 0.040 0.008 0.420
Sum 0.207 Sum 0.499

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
7/16 OSB HF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Pier 1 (left)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (21'-5" Section) - (Level 2 Seismic)

4028 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 8d common (penny weight)

Grade: E: 1.30E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 2 2 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 7/16 OSB APA Rated Sheathing
vunfactored: 371 371 554 554 371 371 (plf) Nail Type: 8d common

E: 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 1.30E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 42.0 42.0 42.0 42.0 42.0 42.0 (kips/in.)
b: 3.25 3.25 2.92 2.92 3.25 3.25 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.031 0.079 0.420 0.008 0.050 0.168
Sum 0.530 Sum 0.227

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.375 (in.)

0.013 0.075 0.280 0.013 0.075 0.280 0.0139 %drift
Sum 0.368 Sum 0.368

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.008 0.050 0.168 0.031 0.079 0.420
Sum 0.227 Sum 0.530

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored:

7/16 OSB HF#2
APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 4835 lbf Opening 1 Opening 2 2bs/h
L1 3.25 ft ha1 1.20 ft ha2 1.20 ft Adj. Factor
L2 2.92 ft ho1 4.50 ft ho2 4.50 ft P1=ho/L1= 1.38 N/A
L3 3.25 ft hb1 3.30 ft hb2 3.30 ft P2=ho/L2= 1.54 N/A

hwall 9.00 ft Lo1 6.00 ft Lo2 6.00 ft P3=ho/L3= 1.38 N/A
Lwall 21.42 ft

1. Hold-down forces: H = Vhwall/Lwall 2032 lbf 6. Unit shear beside opening
2. Unit shear above + below opening 445 plf

451 plf 665 plf
451 plf 445 plf

4835 lbf OK
3. Total boundary force above + below openings

First opening: O1 = va1 x (Lo1) = 2709 lbf 7. Resistance to corner forces
Second opening: O2 = va2 x (Lo2) = 2709 lbf R1 = v1*L1 = 1447 lbf

R2 = v2*L2 = 1941 lbf
4. Corner forces R3 = v3*L3 = 1447 lbf

F1 = O1(L1)/(L1+L2) = 1427 lbf
F2 = O1(L2)/(L1+L2) = 1282 lbf 8. Difference corner force + resistance
F3 = O2(L2)/(L2+L3) = 1282 lbf R1-F1 = 20 lbf
F4 = O2(L3)/(L2+L3) = 1427 lbf R2-F2-F3 = -623 lbf

R3-F4 = 20 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 3.16 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.84 ft vc1 = (R1-F1)/L1 = 6 plf
T3 = (L2*Lo2)/(L2+L3) = 2.84 ft vc2 = (R2-F2-F3)/L2 = -213 plf
T4 = (L3*Lo2)/(L2+L3) = 3.16 ft vc3 = (R3-F4)/L3 = 6 plf

Check Summary of Shear Values for Two Openings
Line 1: vc1(ha1+hb1)+v1(ho1)=H? 28 2004 2032 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-v1(ho1)=0? 2032 28 2004 0
Line 3: vc2(ha1+hb1)+v2(ho1)-va1(ha1+hb1)=0? -960 2991 2032 0
Line 4: va2(ha2+hb2)-v2(ho2)-vc2(ha2+hb2)=0? 2032 2991 -960 0
Line 5: va2(ha2+hb2)-vc3(ha2+hb2)-v3(ho2)=0? 2032 28 2004 0
Line 6: vc3(ha2+hb2)+ v3(ho2) = H? 28 2004 2032 lbf

665 plf 0.411 in. 0.430 in.
1427 lbf 0.015 % 0.016 %
2032 lbf
226 plf

TwoOpen

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (21'-5" Section) - (Level 1 Seismic)

Shear Wall Calculation Variables
Adj. Factor Method =

Wall Pier Aspect Ratio

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection

v1 = (V/L)(L1+T1)/L1 =
First opening: va1 = vb1 = H/(ha1+hb1) = v2 = (V/L)(T2+L2+T3)/L2 =

Second opening: va2 = vb2 = H/(ha2+hb2) = v3 = (V/L)(T4+L3)/L3 =
Check v1*L1+v2*L2+v3*L3=V?

Design Summary*

Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %
Req. HD Force

Req. Shear Wall Anchorage Force

*The Design Summary assumes that the shear wall is designed as blocked. 
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (21'-5" Section) - (Level 1 Seismic)

4835 (lbf)

Nail Type: 10d common (penny weight)
Sheathing Type: Species:

Grade: E: 1.60E+06 (psi) Pier 1 Pier 3
Nail Spacing: 2 2 (in.)

Enter individual post sizes below. HD Capacity: 1938 1938 (lbf)
Gt Override: HD Deflection: 0.088 0.088 (in.)
Ga Override: Cd: 4.00

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 15/32 OSB APA Rated Sheathing
vunfactored: 445 445 665 665 445 445 (plf) Nail Type: 10d common

E: 1.60E+06 1.60E+06 1.60E+06 1.60E+06 1.60E+06 1.60E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Gt: 83,500 83,500 83,500 83,500 83,500 83,500 (lbf/in.)
Nail Spacing: 2 2 2 2 2 2 (in.)

Vn: 74 74 111 111 74 74 (plf)
en: 0.0006 0.0006 0.0021 0.0021 0.0006 0.0006 (in.)
b: 3.25 3.25 2.92 2.92 3.25 3.25 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.030 0.048 0.004 0.504 0.008 0.030 0.002 0.202
Sum 0.586 Sum 0.243

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.013 0.045 0.009 0.336 0.013 0.045 0.009 0.336 Total
Sum 0.403 Sum 0.403 Defl.

0.411 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0152 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.008 0.030 0.002 0.202 0.030 0.048 0.004 0.504
Sum 0.243 Sum 0.586

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored: 

Wood End Post Values:
15/32 OSB DF#2

APA Rated Sheathing

Four-Term Equation Deflection Check

Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Pier 1 (left)
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Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

IBC  2018 10/22/2024
Chon Pieruccioni, PE

East Town Crossing - Building D
Grid J-M (21'-5" Section) - (Level 1 Seismic)

4835 (lbf)

Wood End Post Values:
Sheathing Type: Species: Nail Type: 10d common (penny weight)

Grade: E: 1.60E+06 (psi)

Pier 1 Pier 3
Gt Override: Nail Spacing: 2 2 (in.)
Ga Override: Cd: 4.00 HD Capacity: 1938 1938 (lbf)

HD Deflection: 0.088 0.088 (in.)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R Pier 3-L Pier 3-R Sheathing Type: 15/32 OSB APA Rated Sheathing
vunfactored: 445 445 665 665 445 445 (plf) Nail Type: 10d common

E: 1.60E+06 1.60E+06 1.60E+06 1.60E+06 1.60E+06 1.60E+06 (psi)
h: 9.00 5.70 5.70 5.70 5.70 9.00 (ft)

Qty: 2 2 2 2 2 2
Stud Size: 2x6 2x6 2x6 2x6 2x6 2x6

A Override: (in.2)
A: 16.5 16.5 16.5 16.5 16.5 16.5 (in.2)

Ga: 52.0 52.0 52.0 52.0 52.0 52.0 (kips/in.)
b: 3.25 3.25 2.92 2.92 3.25 3.25 (ft)

HD Capacity: 1938 1938 1938 1938 1938 1938 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.030 0.077 0.504 0.008 0.049 0.202
Sum 0.611 Sum 0.259

Total
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3 Defl.
Bending Shear Fastener Bending Shear Fastener 0.430 (in.)

0.013 0.073 0.336 0.013 0.073 0.336 0.0159 %drift
Sum 0.421 Sum 0.421

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.008 0.049 0.202 0.030 0.077 0.504
Sum 0.259 Sum 0.611

Shear Wall Deflection Calculation Variables
Unfactored Shear Load Vunfactored:

15/32 OSB DF#2
APA Rated Sheathing

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)

Pier 3 (left) Pier 3 (right)

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  
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