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Chang-Nguyen Project

PROJECT SCOPE:

ANALYSIS:

Latitude: Occupancy Category: II
Longitude: Seismic Design Category: D

Wind Speed: 97 Mapped Parameter, Ss: 1.438
Wind Exposure: B Mapped Parameter, S1: 0.5

Topographic Factor, kzt: 2.00 Mapped Parameter, Sds: 1.151

Reference Documents

The following data was used to model and analyze the structure.

- "November 14, 2022 Construction Drawings".  Masterdecks LLC

- "National Design Specifications for Wood Construction (2018 NDS). American Wood Council
- "Minimum Design Loads for Buildings and other Structures (ASCE 7-16), American Society of Civil Engineers
- "Washington State Building Code". State of Washington
- "Building Code Requirements for Structural Concrete" (ACI 318-14). American Concrete Institute
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-122.2847

This project is a split level deck for the Chang-Nguyen Family, located in Seattle, WA. The deck structure consists of 
composite decking over 2x joists and wood beams with wood columns and concrete footings. The project is designed 
in accordance with the 2018 International Building Code along with the codes listed below and corresponding state & 
city/county amendments. 

47.5777

The structural calculations for the proposed structure is inclusive of the entire support structure & and the existing 
building structures support system in the affected areas where the installations occur. This analysis is based on the 
specific assumptions and conditions as stated within the following report.
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Deck Loading Chang-Nguyen Project

SITE PARAMETERS:

Risk Category = (Table 1-1) Latitude = (USGS)

Site Soil Classification = (Table 20.3-1) Longitude = (USGS)

Seismic Design Category = (Table 11.6-1)

Deck Area = sqft
VERTICAL LOADS:

DL = psf
LL = psf
SL = psf

Allowable Soil Bearing = psf

LATERAL LOADS:

SEISMIC CONTROLS
Loads Calculated per ASCE 7-16, Ch 12.14

Seismic Force Resisting System = Knee Brace

Sds = (USGS)

 Response Factor (Rp) = (Table 12.2-1)

Story Factor (F) = (Section 12.14.8.1)

Overstrength Factor Ωo= (Table 12.2-1)

Effective Seismic Weight (W) = psf (Section 12.7.2)

Shear (V) = psf (Table 12.14-12)

PCF Group Page 2

D

II 47.577681
D -122.284717

November 14, 2022

7.00

10.28

25.0

483

10
60
25

1.151

2.5

1.0

1500



Fasteners Chang-Nguyen Project

DECK CONNECTIONS

TIE BACK BRACKETS

Max Lateral Load = lbs
Tie-Back Capacity = lbs/tie-back

Required Number of Tie-Backs = (min 4 per deck per WA-SBCC)

Use 7 hold down devices, evenly distributed along deck

LEDGER SHEAR

Tributary Area = ft
Deck Joist Spacing = in

Vertical Load at Ledger = lbs

Required Fasteners =

Use 3 Ledger Lok fasteners per bay

KNEE BRACE

Knee Braces in Line =

Shear = lbs

Fastener =
HF SG =

Min Embed Length =

Knee Brace Capacity = lbs > OK
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Guardrail Connection Chang-Nguyen Project

GUARDRAIL CONNECTION CHECK

Lateral Load = lbs (IRC Table R301.5)

Guardrail Height = in

Moment at Guardrail Base = in-lb

Ts = lbs/lag

Hem Fir SG =

Withdraw Capacity = lbs (3/8" Lag)

(NDS Table 11.2A)

Min Length = in

Use 3/8" x 6" Lag Screws
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General Footing
LIC# : KW-06018624, Build:20.22.7.7 PCF Group (c) ENERCALC INC 1983-2022

DESCRIPTION: Chang-Nguyen Deck Footing

Project File: footing calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information
Material Properties Soil Design Values

1.50

Analysis Settings

250.0
ksi No

ksfAllowable Soil Bearing =

=

2.50
60.0

3,122.0
145.0

= 0.30Flexure = 0.90
Shear =

Values

0.00180

Soil Passive Resistance (for Sliding)

1.0
=

Increases based on footing plan dimension

Add Pedestal Wt for Soil Pressure No:
Use Pedestal wt for stability, mom & shear No:

Allowable pressure increase per foot of depth
= ksf

when max. length or width is greater than
= ft

:

=

Add Ftg Wt for Soil Pressure Yes
Yes:Use ftg wt for stability, moments & shears

when footing base is below ft

pcf
Increase Bearing By Footing Weight

= pcf

Min. Overturning Safety Factor
=

: 1

Increases based on footing Depth0.750
=

Soil/Concrete Friction Coeff.

Ec : Concrete Elastic Modulus

=

=
Footing base depth below soil surface ft

=Allow press. increase per foot of depth ksf

=

: 11.0Min. Sliding Safety Factor =

=

Concrete Density

=

Min Allow % Temp Reinf.

ksif'c : Concrete 28 day strength
fy : Rebar Yield ksi

Min Steel % Bending Reinf.

Soil Density = 110.0 pcf

#

Dimensions
Width parallel to X-X Axis 2 ft
Length parallel to Z-Z Axis

=
2 ft

=
Pedestal dimensions...

px : parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Height =

=
in

Footing Thickness
=

12 in=

Rebar Centerline to Edge of Concrete...
= inat Bottom of footing 3.0

Reinforcing

#

Bars parallel to X-X Axis

Reinforcing Bar Size
=

4
Number of Bars

=
3

Bars parallel to Z-Z Axis

Reinforcing Bar Size = 4
Number of Bars = 3

Bandwidth Distribution Check  (ACI 15.4.4.2)
Direction Requiring Closer Separation

n/a
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

0.8280 3.964 1.571
D Lr

ksf

L S
P : Column Load
OB : Overburden =

k
W E

M-zz
V-x

=
= k

V-z k

M-xx =
k-ft=
k-ft

H
=



General Footing
LIC# : KW-06018624, Build:20.22.7.7 PCF Group (c) ENERCALC INC 1983-2022

DESCRIPTION: Chang-Nguyen Deck Footing

Project File: footing calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding

DESIGN SUMMARY Design OK
Governing Load CombinationMin. Ratio Item Applied Capacity

PASS 0.9267 Soil Bearing 1.390 ksf 1.50 ksf +D+0.750L+0.750S about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning

PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.08697 Z Flexure (+X) 1.015 k-ft/ft 11.674 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.08697 Z Flexure (-X) 1.015 k-ft/ft 11.674 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.08697 X Flexure (+Z) 1.015 k-ft/ft 11.674 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.08697 X Flexure (-Z) 1.015 k-ft/ft 11.674 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.06016 1-way Shear (+X) 4.512 psi 75.0 psi +1.20D+1.60L+0.50S
PASS 0.06016 1-way Shear (-X) 4.512 psi 75.0 psi +1.20D+1.60L+0.50S
PASS 0.06016 1-way Shear (+Z) 4.512 psi 75.0 psi +1.20D+1.60L+0.50S
PASS 0.06016 1-way Shear (-Z) 4.512 psi 75.0 psi +1.20D+1.60L+0.50S
PASS 0.1430 2-way Punching 21.447 psi 150.0 psi +1.20D+1.60L+0.50S

Detailed Results

Rotation Axis & ZeccXecc Actual Soil Bearing Stress @ Location Actual / Allow
Soil Bearing

(in)Gross Allowable Bottom, -Z Top, +Z Left, -X Right, +X RatioLoad Combination...
X-X, D Only 1.50 n/a0.3520 0.3520 n/a 0.2350.0n/a
X-X, +D+L 1.50 n/a1.343 1.343 n/a 0.8950.0n/a
X-X, +D+S 1.50 n/a0.7448 0.7448 n/a 0.4970.0n/a
X-X, +D+0.750L 1.50 n/a1.095 1.095 n/a 0.7300.0n/a
X-X, +D+0.750L+0.750S 1.50 n/a1.390 1.390 n/a 0.9270.0n/a
X-X, +0.60D 1.50 n/a0.2112 0.2112 n/a 0.1410.0n/a
Z-Z, D Only 1.50 0.3520n/a n/a 0.3520 0.235n/a0.0
Z-Z, +D+L 1.50 1.343n/a n/a 1.343 0.895n/a0.0
Z-Z, +D+S 1.50 0.7448n/a n/a 0.7448 0.497n/a0.0
Z-Z, +D+0.750L 1.50 1.095n/a n/a 1.095 0.730n/a0.0
Z-Z, +D+0.750L+0.750S 1.50 1.390n/a n/a 1.390 0.927n/a0.0
Z-Z, +0.60D 1.50 0.2112n/a n/a 0.2112 0.141n/a0.0

Rotation Axis &
Overturning Stability

Load Combination... StatusOverturning Moment Resisting Moment Stability Ratio
Footing Has NO Overturning

Force Application Axis

Sliding Stability All units k

Load Combination... StatusSliding Force Resisting Force Stability Ratio
Footing Has NO Sliding

Flexure Axis & Load Combination in^2 in^2 in^2 k-ft
As Req'd

Footing Flexure
Tension

k-ft
Actual As StatusMu Side

Surface
Gvrn. As Phi*Mn

X-X, +1.40D 0.1449 +Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.40D 0.1449 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+1.60L 0.9170 +Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+1.60L 0.9170 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+1.60L+0.50S 1.015 +Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+1.60L+0.50S 1.015 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+0.50L 0.3720 +Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+0.50L 0.3720 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D 0.1242 +Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D 0.1242 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+0.50L+1.60S 0.6862 +Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+0.50L+1.60S 0.6862 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+1.60S 0.4384 +Z Bottom 0.2592 AsMin 0.30 11.674 OK



General Footing
LIC# : KW-06018624, Build:20.22.7.7 PCF Group (c) ENERCALC INC 1983-2022

DESCRIPTION: Chang-Nguyen Deck Footing

Project File: footing calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Flexure Axis & Load Combination in^2 in^2 in^2 k-ft
As Req'd

Footing Flexure
Tension

k-ft
Actual As StatusMu Side

Surface
Gvrn. As Phi*Mn

X-X, +1.20D+1.60S 0.4384 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+0.50L+0.50S 0.4701 +Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+0.50L+0.50S 0.4701 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+0.50L+0.70S 0.5094 +Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +1.20D+0.50L+0.70S 0.5094 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +0.90D 0.09315 +Z Bottom 0.2592 AsMin 0.30 11.674 OK
X-X, +0.90D 0.09315 -Z Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.40D 0.1449 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.40D 0.1449 +X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+1.60L 0.9170 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+1.60L 0.9170 +X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+1.60L+0.50S 1.015 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+1.60L+0.50S 1.015 +X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+0.50L 0.3720 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+0.50L 0.3720 +X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D 0.1242 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D 0.1242 +X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+0.50L+1.60S 0.6862 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+0.50L+1.60S 0.6862 +X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+1.60S 0.4384 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+1.60S 0.4384 +X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+0.50L+0.50S 0.4701 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+0.50L+0.50S 0.4701 +X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+0.50L+0.70S 0.5094 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +1.20D+0.50L+0.70S 0.5094 +X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +0.90D 0.09315 -X Bottom 0.2592 AsMin 0.30 11.674 OK
Z-Z, +0.90D 0.09315 +X Bottom 0.2592 AsMin 0.30 11.674 OK

One Way Shear
Vu @ +XLoad Combination... Vu @ -X Vu @ -Z Vu @ +Z Vu:Max Vu / Phi*VnPhi Vn Status

+1.40D 0.64 0.64 0.64 0.64 0.64 75.00 0.01psipsipsipsipsipsi OK
+1.20D+1.60L 4.08 4.08 4.08 4.08 4.08 75.00 0.05psipsipsipsipsipsi OK
+1.20D+1.60L+0.50S 4.51 4.51 4.51 4.51 4.51 75.00 0.06psipsipsipsipsipsi OK
+1.20D+0.50L 1.65 1.65 1.65 1.65 1.65 75.00 0.02psipsipsipsipsipsi OK
+1.20D 0.55 0.55 0.55 0.55 0.55 75.00 0.01psipsipsipsipsipsi OK
+1.20D+0.50L+1.60S 3.05 3.05 3.05 3.05 3.05 75.00 0.04psipsipsipsipsipsi OK
+1.20D+1.60S 1.95 1.95 1.95 1.95 1.95 75.00 0.03psipsipsipsipsipsi OK
+1.20D+0.50L+0.50S 2.09 2.09 2.09 2.09 2.09 75.00 0.03psipsipsipsipsipsi OK
+1.20D+0.50L+0.70S 2.26 2.26 2.26 2.26 2.26 75.00 0.03psipsipsipsipsipsi OK
+0.90D 0.41 0.41 0.41 0.41 0.41 75.00 0.01psipsipsipsipsipsi OK

Vu / Phi*Vn
Two-Way "Punching" Shear All units k

StatusVu Phi*VnLoad Combination...
+1.40D 3.06 150.00 0.02041 OKpsipsi
+1.20D+1.60L 19.37 150.00 0.1292 OKpsipsi
+1.20D+1.60L+0.50S 21.45 150.00 0.143 OKpsipsi
+1.20D+0.50L 7.86 150.00 0.05239 OKpsipsi
+1.20D 2.62 150.00 0.01749 OKpsipsi
+1.20D+0.50L+1.60S 14.50 150.00 0.09664 OKpsipsi
+1.20D+1.60S 9.26 150.00 0.06174 OKpsipsi
+1.20D+0.50L+0.50S 9.93 150.00 0.06621 OKpsipsi
+1.20D+0.50L+0.70S 10.76 150.00 0.07175 OKpsipsi
+0.90D 1.97 150.00 0.01312 OKpsipsi






