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Project: Munson Residence
Project Number: 4628 Forest Avenue SE

Code: IBC 2015
Occupancy Category II

Earthquake: Site Class D
Ie = 1.00 R = 6.5

SS = 1.430 W0 = 3.0
S1 = 0.549 Cd = 4.0
r = 1.00

Wind: Ultimate Design Wind Speed, Vult 110 MPH
Exposure C
Topographic Factor KZT = 1.00

Soil Bearing: 2000-psf Allowable Soil Bearing Pressure
Concrete: 2500-psi Concrete Strength

Higher strength may be used, but special inspection and testing reports not req'd
Nails: Sheathing 8d common (2½" x 0.131")

Framing 12d box (3¼" x 0.131")
Roof Framing:
Snow Load Ground Snow, Pg 25 psf

Exposure factor, Ce 1.0
Thermal Factor, Ct 1.1

Flat Roof Snow, Pf (0.7 Ce Ct I Pg) 19 psf
Use Snow Load 25 psf
Attic (where accessible) 10 psf

Dead Load Roofing - Composition Shingles 4.0 psf
Sheathing - 7/16 OSB 2.2 psf
Framing - Trusses @ 24"oc 2.5 psf
Insulation - Batt. 1.0 psf
Ceiling - 5/8 GWB 2.8 psf
Misc. 2.5 psf

Total 15 psf
Deflection L/360 Live Load, L/240 Total Load

Floor Framing:
Live Load Residential 40 psf

Decks 60 psf

Dead Load Finish Floor - Allowance 5.0 psf
Sheathing - 3/4 Plywood/Edge Gold 2.5 psf
Framing - I-Joists @ 16"oc 2.7 psf
Ceiling - 5/8 GWB 2.8 psf
Misc. 2.0 psf

Total 15 psf
Deflection L/480 Live Load, L/240 Total Load

Wall Framing:
Dead Load Exterior 2x Stud Walls 10 psf

Interior 2x Stud Walls 8 psf



King County

Date: 1/25/2019 Notes:

±
The information included on this map has been compiled by King County staff from a variety of sources and is
subject to change without notice. King County makes no representations or warranties, express or implied,
as to accuracy, completeness, timeliness, or rights to the use of such information. This document is not intended
for use as a survey product. King County shall not be liable for any general, special, indirect, incidental, or
consequential damages including, but not limited to, lost revenues or lost profits resulting from the use or misuse
of the information contained on this map.  Any sale of this map or information on this map is prohibited except by
written permission of King County.

King County iMap

C1.2



SE 64th St

Landsdowne Ln

90
th 

P
l S

E

W Ridge Rd

Maple Ln

SE 36th St

73
rd 

A v
e 

S
E

SE 63rd Pl

SE 79th St

Meadow 

Ln

SE 76th St

SE 54th St

M
ercerw

ood 
D

r

Blackford Ln

C
re

s t
w

o o
d 

P
l

SE 59th St

SE 29th St

SE 61st Pl

Lakeview Ln

SE 33rd Pl

SE 60th St

SE 73rd Pl

SE 75th St

74
th 

Av
e 

S
E

95th 
Pl SE

SE 62nd St

SE 60th St

W 
M

er
ce

r W
ay SE 53rd 

Pl

E 
M

ercer W
ay

SE 80th St

W 
M

ercer W
ay

W 
Mercer Way

Fore
st Ave SE

SE 79th Pl

Westwood Ln

i-90 East Bound

SE 50th St

Holly Hill Dr

W 
M

er
ce

r W
ay

N 
M

ercer W
ay

E Mercer W
ay

SE 33rd St

Mercer w
ood 

D
r

E Merce
r Way

88
th 

Av
e 

S
E

86
t h 

Av
e 

S
E

SE 68th St

W 
M

ercer W

ay

W 
M

ercer W
ay

80
th 

Pl 
SE

Holly Ln

94th 
Pl SE

Avalon Dr

W 
M

er
ce

r W
ay

W 
Mer

ce
r W

ay

97th 
Ave 

SE

79
th 

A
ve 

S
E

92
nd 

Pl SE

SE 72nd St

Lewis Ln

SE 73rd St

Is
la

nd 
C

re
st 

W
a y

i-90 East Bound

89th 
Pl 

SE

SE 56th St

81
st 

P
l S

E

91
st 

A v
e 

S
E

SE 44th St

SE 57th St

SE 45th St

SE 42nd St

SE 58th St

SE 43rd St

SE 75th Pl

SE 32nd St

Butterworth Rd

SE 76th Pl

E 
M

erce r W
ay

SE 40th St

SE 76th St

SE 42nd St

SE 32nd St

84
th 

Av
e 

SE

SE Allen St

SE 78th St

E Merc
er 

W
ay

89
th 

Av
e 

SE

SE 78th Pl

SE 34th St

86
th 

Av
e 

SE

SE 67th St

SE 37th St

SE 65th St

74
th 

P
l S

E

62nd 
Ave 

SE

SE 
36

th Pl

SE 
47th 

Pl

W 

Concord

67
th 

Av
e 

SE

7 8
th 

Av
e 

S E

SE 74th Pl

SE 52nd St

Is
l a

nd 
C

r e
s t 

W
ay

SE 46th St

91
st 

Av
e 

SE

84
th 

Av
e 

S E

Fa
be

n 
D

r

88
th 

Av
e 

S E

SE 28th Pl

86th 
Ave 

SE

SE 42nd Pl

i-90 
O

f f R
am

p

9 3
r d 

A
v e 

S
E

SE 58th St

SE 26th St

Ben
oth

o Pl

89
th 

Av
e 

SE

SE 37th 
Pl

SE 
48

th 

St

Av
alo

n Pl
SE 35th St

Fern Hollow

68
th 

Av
e 

SE

88
th 

P
l S

E

SE 20th St

Roanoke Way

SE 35th Pl

SE 32nd St

94
t h 

A v
e 

S
E

Sho
re

cl
ub 

D
r

83
rd 

A
ve 

S
E

SE 57th St

SE 33rd St

N 
Mercer Way

Merrimount Dr

Westbound

SE 30th St

96
th 

Av
e 

S
E

79th 
Ave 

S
E

SE 35th St

SE 40th St

SE 
70th 

Pl

SE 
72

nd 
St

SE 34th St

SE 64th St

SE 22nd St

SE 44th St

W Mercer W
ay

Fernridge Ln

SE 22nd Pl

77
t h 

A
v e 

S
E

SE 50th Pl

83
rd 

P
l S

E

8 4
th 

A
v e 

S
E

SE 43rd 
St

W 
Mercer W

ay

SE 34th Pl

78th 
Ave 

SE

SE 46th St

SE 35th Pl
91

st 
A v

e 
S

E

G
re

e n
b r

ie
r L

n

SE 27th St

73
rd 

Av
e 

S
E

SE 30th Pl

SE 24th St

Is
la

n d 
C

re
st 

W
ay

91
st 

A
v e 

S
E

SE 71st St

61
st 

Av
e 

S
E

SE 47th St

SE 68th St

89
th 

A
ve 

S
E

SE 61st St

88
t h 

Av
e 

S
E

SE 29th St

72
nd 

P
l S

E

9 0
t h 

A v
e 

S
E

96th 
Ave 

S
E

90
t h 

Av
e 

S
E

92
n d 

A
ve 

S
E

6 9
t h 

Av
e 

S
E

SE 

28th St

80
t h 

A
ve 

S
E

84
th 

A
ve 

S
E

SE 56th St

SE 54th St

80
th 

Av
e 

S
E

87
th 

A
v e 

S
E

SE 24th St

SE 40th St

90
th 

Av
e 

S
E

SE 47th St

76
th 

A
ve 

S
E

9 3
rd 

Av
e 

S
E

SE 35th St

Blvd Pl

62
nd 

A
v e 

S
E

81
st 

Av
e SE

SE 78th St

E Shorewood

60th 
Ave 

SE

86th 
Ave 

SE

85
th 

Av
e 

S
E

Island 
C

rest W
ay

76
th 

Av
e 

S
E

6 3
rd 

A
ve 

S
E

8 1
st 

Av
e 

S
E

SE 42nd Pl

76
th 

Pl 
S

E

64
th 

A
ve 

S
E

SE 22nd St

SE 28th St

SE 37th St

80
t h 

A
ve 

S
E

SE 39th St

82
nd 

Av
e 

S
E

77
th 

Av
e 

S
E

60
th 

Av
e 

SE

Evergreen Ln

84
t h 

Av
e 

S
E

77
th 

Av
e 

S
E

W 
M

er
ce

r W
ay

SE 36th St

SE 72nd Pl

N 
Mercer W

ay

91
st 

A
ve 

S
ESE 41st St

86th 
A

ve 
SE

76
th 

Av
e 

S
E

67
th 

Av
e 

SE

82
nd 

Av
e 

S
E

61st Ave 
SE

90th 
Pl SE

7 0
th 

A
ve 

S
E

74
th 

A
ve 

S
E

87
th 

A
ve 

S
E

68
th 

Av
e 

S
E

90th 
A

ve 
S

E

W 
M

er
ce

r W
a y

72
nd 

A
v e 

S
E

77
th 

Pl 
S

E

SE 71st St

85
th 

P
l S

E

78
th 

A
ve 

SE

77
th 

A v
e 

S
E

92nd 
Ave 

S
E

70
th 

Av
e 

S
E

i-90 East Off Ramp

72
n d 

A v
e 

S
E

i-90 West Bound
78

th 
Av

e 
SE

81
st 

A
ve 

S
E

i-90 East On Ramp

N Mercer Way

92nd Ave SE

SE 69TH Pl

i-90 EB Off Ramp to ICW
81st P

l S
E

66
th 

Av
e 

SE

85th 
A

ve 
S

E

81
st 

A
ve 

S
E

SE 41st St

93rd 
Ave 

S
E

79
th 

P
l S

E

Fo
rt u

na 
D

r

78
th 

A
ve 

S
E

E Mercer W
ay

SE 70th St

81
st 

A
ve 

S
E

Ridgecrest Ln

E Mer
ce

r 
H

ig
hl

an
ds

80
th 

A
v e 

S
E

SE 71st St

i-90 West Bound

E 
M

er
ce

r W
ay

82
nd 

A
ve 

S
E

W 

Mercer W
ay

8 3
rd 

A
ve 

S
E

89
th 

Av
e 

S
E

85
th 

A
ve 

S
E

SE 63rd St

88
th 

A
ve 

S
E

87
t h 

A
ve 

S
E

96th 
Ave 

SE

S
ho

re
w

oo
d 

D
r

Eastbound Off ramp

94th 
Ave 

S
E

Is
la

nd 
C

re
s t 

W
ay

Island 
C

rest W
ay

i-90 West On Ramp
SE 

G
al

la
gh

er 
Hi

ll R
d

SE 82nd St

Is
la

nd 
C

r e
st 

W
a y

i-9
0 West On Ramp

E Merce
r Way

i-90 East Bound

71
st 

A
v e 

S
E

Forest Ave 
SE

i-90 East Bound

i-90 WB Exp From 
ICW

84
t h 

A
v e 

S
E

N Mercer Way

i-90 West Bound

i-90 Express

i-90 West Bound

i-90 West Bound

i-90 Express Ln

i-90 East Bound

i-90 Express Lane

Mercer Island Wind Exposure 
and Wind Speed-Up (Topographic Effect)

by Development Services Group (DSG), City of Mercer Island
April 2009

GENERAL NOTES FOR WIND EXPOSURE AND WIND SPEED-UP MAP 

This map is the Wind Exposure Category and Wind Speed-up (Topographic Effects) Map for the 
City of Mercer island. This map shows the minimum wind exposure category and the minimum 
wind speed-up, “Kzt” factor, which will be accepted without site specific documentation and 
calculation.    

Other wind speed phenomena may occur on Mercer Island that is not specifically indentified on 
this map. It is the responsibility of the Owner (or their Design Professional) to review site 
conditions and determine the appropriate design wind speed and exposure category for their 
specific project and location. 
 
This map is for the sole use of the staff of the City of Mercer Island’s Development Services 
Group (DSG) for the purposes of permit application evaluation. This map provides DSG staff a 
general assessment of Wind Exposure Category and Wind Speed-up (Topographic Effects). All 
areas have not been specifically evaluated and there may be locations that are not correctly 
represented on this map. It is the responsibility of individual property owners and map users to 
evaluate risk associated with their proposed development. No site -specific assessment of risk is 
implied or otherwise indicated by the City of Mercer Island with this map.  
 
Information about data used for the map, references, and data limitation are all described the 
associated “Read Me” document. The digital version of this map is accompanied by a meta data 
file containing pertinent information about map construction. This data map is available on the 
City of Mercer Island website. 
 
The City of Mercer Island is using guidance provided within ICC Section 1609 & ASCE 7-05 
Chapter 6 regarding definitions used when creating this map. 

 

DEFINITIONS: 

Kzt factor: The topographic effect of wind speed-up at isolated hills, ridges, and escarpments 
constituting abrupt changes in the general topography, located in any exposure 
category, that meet all of the conditions noted in ASCE 7-05 Minimum Design 
Loads for Buildings and Other Structures, Section 6.5.7. 

Exposure B:  The wind exposure category that applies where the site in question is located a 
minimum of 1500 feet from the shoreline and the mean roof height is less than or 
equal to 30 feet per IBC 2006 section 1609.4.3. 

Exposure C:  The wind exposure category that applies where the site in question is located 
within 1500 feet from the shoreline per IBC 2006 section 1609.4.3. 

Wind Speed: Minimum 85 mph 3-second gust per IRC Figure R301.2(4)  

 

1:12,000 Ï0 10.5
Kilometers

0 10.5
Miles

WIND EXPOSURE CATEGORIES & WIND SPEED-UP FACTORS
(ICC Section 1609 & ASCE 7-05 Chapter 6)

It is the responsibility of the Owner (or their Design Professional) to review site
conditions and determine the Kzt factor to be utilized for each specific project. The Kzt
factors and wind exposure categories indicated on this map are the minimum values
accepted by the City of Mercer Island without requiring the design professional to
submit additional calculations and supporting topographic documentation (to verify the
values utilized in their wind load determination).

Please note – The Kzt values indicated on this map are approximations based upon
periodic calculations of representative samplings around Mercer Island.  These values
are intended for City of Mercer Island’s plan review purposes only.

WIND EXPOSURE CATEGORIES: 
  
Wind Exposure     Exposure ‘C’ (1500 feet from Lake) 
Category           
      Exposure ‘B’ (all other areas)  
 
 
 
 
 
WIND SPEED-UP (TOPOGRAPHIC EFFECT) - Kzt Factor : 
 
Kzt   Factor    Kzt = 1.0 (lower half of hill) 
 
 
      Kzt = 1.3 
 
 
      Kzt = 1.6 
 
 
      Kzt = 1.9 
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4628 Forest Ave SE, Mercer Island, WA 98040, USA
Latitude, Longitude: 47.56280719999999, -122.22948080000003

Date 1/25/2019, 10:07:25 AM

Design Code Reference Document ASCE7-10

Risk Category II

Site Class D - Stiff Soil

Type Value Description

SS 1.43 MCER ground motion. (for 0.2 second period)

S1 0.549 MCER ground motion. (for 1.0s period)

SMS 1.43 Site-modified spectral acceleration value

SM1 0.824 Site-modified spectral acceleration value

SDS 0.953 Numeric seismic design value at 0.2 second SA

SD1 0.549 Numeric seismic design value at 1.0 second SA

Type Value Description

SDC D Seismic design category

Fa 1 Site amplification factor at 0.2 second

Fv 1.5 Site amplification factor at 1.0 second

PGA 0.592 MCEG peak ground acceleration

FPGA 1 Site amplification factor at PGA

PGAM 0.592 Site modified peak ground acceleration

TL 6 Long-period transition period in seconds

SsRT 1.43 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 1.501 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 3.374 Factored deterministic acceleration value. (0.2 second)

S1RT 0.549 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.591 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 1.307 Factored deterministic acceleration value. (1.0 second)

PGAd 1.307 Factored deterministic acceleration value. (Peak Ground Acceleration)

CRS 0.952 Mapped value of the risk coefficient at short periods

Page 1 of 3U.S. Seismic Design Maps

1/25/2019https://seismicmaps.org/

CR1 0.93 Mapped value of the risk coefficient at a period of 1 s 
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19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

Munson Residence Revision Date:

4628 Forest Avenue SE

Criteria

Code:

Seismic Design: ASCE 7-10: 12.8 Equivalent Lateral Force Procedure

Wind Design: ASCE 7-10: Ch. 28.5 Envelope Low-Rise

Risk Category: Table 1.5-1

Snow Importance Factor I S  = 1.00 Table 1.5-2

Ice Importance Factor - Thickness I i  = 1.00 Table 1.5-2

Ice Importance Factor - Wind I w  = 1.00 Table 1.5-2

Seismic Importance Factor I e  = 1.00 Table 1.5-2

Spectral Response, Short Period S S  = 1.430 (Mapped)

Spectral Response, 1-s Period S 1 = 0.549 (Mapped)

Site Class: Table 20.3-1

Site Coefficient F a  = 1.00 Table 11.4-1

Site Coefficient F v  = 1.50 Table 11.4-2

Structural Systems:

T L  = 6 (Figs. 22-12 thru 22-16)

Response Modification Coefficient R  = 6.5 Table 12.2-1

Overstrength Factor 0  = 3 Table 12.2-1

Deflection Amplification Factor C d  = 4 Table 12.2-1

Ultimate Design Wind Speed:

Exposure to Wind: Section 26.7.3

Topographical Factor K ZT = 1.00

1/25/2019

Light framed walls with shear panels

Date: 4/15/2019

Page:        L1.1





19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

Munson Residence Revision Date:

4628 Forest Avenue SE

Redundancy, ρ 1 (Section 12.3.4)

Design Base Shear

S MS  = F a S S (Eq. 11.4-1) S M 1 = F v S 1 (Eq. 11.4-2)

= 1.43 = 0.82

S DS  = ⅔ S MS (Eq. 11.4-3) S D 1 = ⅔ S M 1 (Eq. 11.4-4)

= 0.95 = 0.55

Seismic Design Category: Structure Period and Weight:

Short Period -- D

1-Second Period -- D C t  = 0.020 Table 12.8-2

x  = 0.75

Building Height (Mean Roof), h n  = 32 ft

Approximate Fundamental Period, T a  = C t  (h n )x (Eq. 12.8-7)

T  = T a  = 0.27

T L  = 6 (Figs. 22-12 thru 22-16)

Calculated design base shear:

V = C s  W (Eq. 12.8-1)

C s  = (Eq. 12.8-2)

C s  = 0.15

The total design base shear need not exceed:

(Eq. 12.8-3) (Eq. 12.8-4)

for T O T L      C s  =

C s  = 0.32 C s  = 7.17

C s  = 0.32

The total design base shear shall not be less than:

C s  = 0.044S DS I e   0.01 (Eq. 12.8-5)

C s  = 0.04

nor where S 1  0.6g:

C s  = 0.5S 1/(R/Ie) (Eq. 12.8-6)

C s  = 0.00

C s  = 0.15

V = 0.15 W

1/25/2019

for T > T L      C s  =

𝑆
𝑅
𝐼

𝑆

𝑇
𝑅
𝐼

𝑆 𝑇

𝑇
𝑅
𝐼

Date: 4/15/2019
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19011 Wood-Sno Road NE, Suite 100 
Woodinville, WA 98072-4436 
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Fax: (425) 821-2120 
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2015 IBC – Diaphragms (8d Nailing) 
 

 

 
1. Reduction Factor = 2 
2. G = 0.42 (SPF or Hem Fir)… Adjustment Factor = [1-(0.5-0.42)] = 0.92   or   0.5 (I-Joists or Douglas Fir)… Adjustment Factor = 1.0 

 

Diaphragm Sheathing 
Thickness 

Nail Spacing  
Edge/Intermediate 

Blocked Framing 
Seismic Capacity 

(Case 1/Other) 
Wind Capacity 
(Case 1/Other) 

Roof – Unblocked 7/16” 6”/12” oc N 2x (SPF/HF) 212-plf/156-plf 297-plf/219-plf 
Roof – Blocked 7/16” 4”/12” oc Y 2x (SPF/HF) 313-plf 437-plf 

Floor – Unblocked 3/4“  6”/12” oc N 2x (DF) or 3x (HF) 240-plf/180-plf 335-plf/252-plf 
Floor – Blocked 3/4“ 4”/12” oc, Y 2x (DF) or 3x (HF) 360-plf 505-plf 

 
L3.1



2015 IBC – Shear Wall Schedule 
7/16”OSB; 0.131”ϕ Nails; SPF or HF Studs @ 16”oc 

 
1. Reduction Factor = 2 
2. 16”oc studs – use values for 15/32 
3. G = 0.42 (SPF or Hem Fir)… Adjustment Factor = [1-(0.5-0.42)] = 0.92 

 

Wall 
Type Blocked 

Sheathing 
(1) or (2) 

Sides 

Nail Spacing  
Edge/Intermediate 

Framing Sill Plate 
Seismic 

Capacity 
h/bs = 2 

Seismic 
Capacity 
h/bs = 3.5 

Wind 
Capacity 
h/bs = 2 

Wind 
Capacity 
h/bs = 3.5 

P1-6U N 1 6”/12” oc 2x 2x 144-plf 117-plf 201-plf 164-plf 

P1-6 Y 1 6”/12” oc 2x 2x 240-plf 194-plf 335-plf 272-plf 

P1-4 Y 1 4”/12” oc 2x 2x 350-plf 284-plf 490-plf 398-plf 

P1-3 Y 1 3”/12” oc 2-2x 2x 450-plf 366-plf 630-plf 512-plf 

P1-2 Y 1 2”12” oc 2-2x 2x 590-plf 478-plf 820-plf 669-plf 

P2-4 Y 2 
4”/12” oc, 

ea.side 
2-2x 3x 700-plf 568-plf 980-plf 796-plf 

P2-3 Y 2 
3”/12” oc, 

ea. side 
2-2x 3x 900-plf 733-plf 1260-plf 1024-plf 

P2-2 Y 2 
2”/12” oc, 

ea. side 
2-2x 3x 1180-plf 957-plf 1640-plf 1338-plf 
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19011 Wood-Sno Road NE, Suite 100 
Woodinville, WA 98072-4436 
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Stud Wall Design
Based on 2015 NDS Combined axial and bending formula:

[fc/Fc']
2 + fb/Fb'[1-(fc/FcE)] < 1 in which:  FcE = 0.822(Emin')/( e/d)2

Wall: Exterior Walls Wall Height: 9 ft

Desired Stud Spacing: 16 in oc

Design Axial Dead Load: 700 plf

Design Axial Live Load: 800 plf

Design Axial Snow Load: 700 plf

Design Lateral Pressure (0.6W): 15 psf

Deflection Criteria: L/ 240

STUD CHECK l e/d < 50 OK
D+0.6W (CD = 1.60)

[fc/Fc']
2 + fb/Fb'[1-(fc/FcE)] = 0.32 < 1 OK

fc/FcE2 + (fb/FbE)2 = 0.00 < 1 OK

D+0.75L+0.75(0.6W)+0.75S (CD = 1.60)

[fc/Fc']
2 + fb/Fb'[1-(fc/FcE)] = 0.45 < 1 OK

fc/FcE2 + (fb/FbE)2 = 0.00 < 1 OK

D+0.75L+0.75S (CD = 1.15)
fc/Fc' = 0.48 < 1 OK

D+L (CD = 1.0)

fc/Fc' = 0.43 < 1 OK

Deflection (No Increase for Load Duration):

Defl: L/ 240   = 0.45 0.12 < 0.45 OK

SPF Stud 2x6 @ 16 oc OK 

PLATE CRUSHING CHECK1

Checks Crushing for Stud Spacing2

No Stress Increase for Load Duration

Hem Fir Plates: fc/Fc' = 0.58 < 1 OK
Douglas Fir Plates: fc/Fc' = 0.38 < 1 OK

1 Plate must also be checked for bending.
2 Check on crushing only applies to stud spacing. Joists above

must also be checked for crushing effect on plate.

Also, no stress increase is allowed due to load duration.

19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120
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Stud Wall Design
Based on 2015 NDS Combined axial and bending formula:

[fc/Fc']
2 + fb/Fb'[1-(fc/FcE)] < 1 in which:  FcE = 0.822(Emin')/( e/d)2

Wall: Interior Walls Wall Height: 9 ft

Desired Stud Spacing: 16 in oc

Design Axial Dead Load: 400 plf

Design Axial Live Load: 800 plf

Design Axial Snow Load: 0 plf

Design Lateral Pressure (0.6W): 5 psf

Deflection Criteria: L/ 240

STUD CHECK l e/d < 50 OK
D+0.6W (CD = 1.60)

[fc/Fc']
2 + fb/Fb'[1-(fc/FcE)] = 0.35 < 1 OK

fc/FcE2 + (fb/FbE)2 = 0.00 < 1 OK

D+0.75L+0.75(0.6W)+0.75S (CD = 1.60)

[fc/Fc']
2 + fb/Fb'[1-(fc/FcE)] = 0.96 < 1 OK

fc/FcE2 + (fb/FbE)2 = 0.00 < 1 OK

D+0.75L+0.75S (CD = 1.15)
fc/Fc' = 0.75 < 1 OK

D+L (CD = 1.0)

fc/Fc' = 0.92 < 1 OK

Deflection (No Increase for Load Duration):

Defl: L/ 240   = 0.45 0.15 < 0.45 OK

SPF Stud 2x4 @ 16 oc OK 

PLATE CRUSHING CHECK1

Checks Crushing for Stud Spacing2

No Stress Increase for Load Duration

Hem Fir Plates: fc/Fc' = 0.50 < 1 OK
Douglas Fir Plates: fc/Fc' = 0.33 < 1 OK

1 Plate must also be checked for bending.
2 Check on crushing only applies to stud spacing. Joists above

must also be checked for crushing effect on plate.

Also, no stress increase is allowed due to load duration.
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2015 NDS

3.7-SOLID COLUMNS and 15.3-BUILT-UP COLUMNS

F c  = 800 psi Emin = 440 ksi

C D  = 1.00 Emin' = 440 ksi

C M  = 1.00 l = 9.0 ft

C t  = 1.00 d = 5 1/2 in

C F  = 1.00 Ke = 1.0

le = 108.0 in

F c '  = F c
*  C P le/d = 19.6

F c
* = F c  C D  C M  C t  C F

F c
* = 800 psi

C p  = 0.743

F c '  = 594 psi

F cE  = 938

c  = 0.8

K f  = 1.0

(1) 2x6

(2) 2x6

(3) 2x6

(4) 2x6

(5) 2x6

10313

15469

20625

19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

19614

24518

13365

16706

STUD

4904

10024

HF Plate Crushing

3341

66839807

14711

25781

DF Plate Crushing

5156

2

min'822.0










d
l

E
F

e

cE






























































c

F
F
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F
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KC c

cE
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cE
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cE
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*

2
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2

1
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2015 NDS

3.7-SOLID COLUMNS and 15.3-BUILT-UP COLUMNS

F c  = 800 psi Emin = 440 ksi

C D  = 1.00 Emin' = 440 ksi

C M  = 1.00 l = 9.0 ft

C t  = 1.00 d = 3 1/2 in

C F  = 1.00 Ke = 1.0

le = 108.0 in

F c '  = F c
*  C P le/d = 30.9

F c
* = F c  C D  C M  C t  C F

F c
* = 800 psi

C p  = 0.416

F c '  = 333 psi

F cE  = 380

c  = 0.8

K f  = 1.0

(1) 2x4

(2) 2x4

(3) 2x4

(4) 2x4

(5) 2x4

6563

9844

13125
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6983

8729

8505

10631

STUD

1746

6379

HF Plate Crushing

2126

42533492

5237

16406

DF Plate Crushing

3281

2

min'822.0
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19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

Project: Continuous Strip Footing IBC Section 13.3.2: One-way shallow foundations
18" wide x 8" thick

Footing width, B  = 18 in
Footing Thickness, t  = 8 in
Stem Wall width, C  = 8 in
Stem Wall Height = 24 in

f' c  = 2500 psi
f y  = 40000 psi

Longintudinal Reinforcement: (2)
Bar Diameter = 0.500 in

Bar Area = 0.20 in2

A s  = 0.40 in2

Cover: 3 in
Stem Wall Reinforcement: @ 24 ''oc

Bar Diameter = 0.500 in
Bar Area = 0.20 in2

A s  = 0.00 in2

Cover: 3 in
12 in (per ft)

4.75 in
Footing + Stem Wall Weight - Weight of Displaced Soil = 240 plf

One-way shear, no shear reinforcement:
5700 # per foot length 0.75

51300 psf
Max Uniform Load on Stem = 76950 plf [Ultimate]

48094 plf [Service]
Moment:

0.000 k-ft per foot length 0.90

0.00 in

NO MOMENT
Max Uniform Load on Stem = 12000 plf [Ultimate]

7500 plf [Service]
Development of Reinforcement:

N/A
OK

Allowable Soil Bearing Pressure 1500 psf 2000 psf 2500 psf 3000 psf 3500 psf 4000 psf
Max Uniform Load, Soil 2010 plf 2760 plf 3510 plf 4260 plf 5010 plf 5760 plf
Max Uniform Load, Shear 48094 plf 48094 plf 48094 plf 48094 plf 48094 plf 48094 plf
Max Uniform Load, Moment 7500 plf 7500 plf 7500 plf 7500 plf 7500 plf 7500 plf
Max Uniform Load (Service) 2010 plf 2760 plf 3510 plf 4260 plf 5010 plf 5760 plf
Max Uniform Load (Ultimate) 3216 plf 4416 plf 5616 plf 6816 plf 8016 plf 9216 plf

Max Point Load (Service) 16080 # 22080 # 28080 # 34080 # 40080 # 46080 #
Max Point Load (Ultimate) 25728 # 35328 # 44928 # 54528 # 64128 # 73728 #

[22.5.5.1]     2

2
		→ 	

2

2
2

	→ 	
2

2

[22.5.10.1]  

[22.2.1.1]   2⁄

0.85

[25.4.2.3]   

Date: 3/19/2018
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19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

Project: Typical Footing
Footing: 18" x 18" x 8" thick

Footing B  = 1.50 ft

t  = 8 in

Reinforcement R  = (2)

A s1  = 0.40 in²

d  = 4.25 in Cover: 3 in

Column C 1  = 3.50 in C 2  = 3.50 in

Materials f' c  = 2500 psi 1.00

f y  = 40000 psi 1.00

Net Footing Weight
PFTG = 0.06 k

Soil Pressure:

One-way shear: ∅ = 0.75
7.65 k
5.74 k

10392 psf or 10392 psf 23383 #
Two-way shear: ∅ = 0.75

200 psi 
  = 1.00
 x = 40

b 0  = 2(C1+d)+2(C2+d)

31
19.76 k

10782 psf 24260 #
Moment: ∅ = 0.90

5.4 k-ft

a = A s f y /(0.85f' c B ) = 0.42 in

4.8 k-ft

17712 psf or 17712 psf 39853 #
Development of Reinforcement:

4 in ...4 in available OK

Adjusted

Soil Bearing Pressure 1500 psf 2000 psf 2500 psf 3000 psf 3500 psf 4000 psf
Max Load (lbs), Soil 3315 4440 5565 6690 7815 8940
Max Load (lbs), One-Way Shear 14614 14614 14614 14614 14614 14614
Max Load (lbs), Two-Way Shear 15162 15162 15162 15162 15162 15162
Max Load (lbs), Moment 24908 24908 24908 24908 24908 24908
Max Load (ASD) 3315 4440 5565 6690 7815 8940
Max Load (Factored) 5304 7104 8904 10704 12504 14304

300 psi

374 psi

2
∅ ∅

[22.6.5.2(a)]   4

[22.6.5.2(b)]   2

[22.6.5.2(c)]   2

2

∅

2
2

→
2∅

/2

∅

3
40

2
→	

∅

2
2

→	
∅

2

→ 	
∅

2
2

→
2∅

/2
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19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

Project: Typical Footing
Footing: 24" x 24" x 8" thick

Footing B  = 2.00 ft

t  = 8 in

Reinforcement R  = (2)

A s1  = 0.40 in²

d  = 4.25 in Cover: 3 in

Column C 1  = 3.50 in C 2  = 3.50 in

Materials f' c  = 2500 psi 1.00

f y  = 40000 psi 1.00

Net Footing Weight
PFTG = 0.11 k

Soil Pressure:

One-way shear: ∅ = 0.75
10.20 k

7.65 k

5649 psf or 5649 psf 22597 #
Two-way shear: ∅ = 0.75

200 psi 
  = 1.00
 x = 40

b 0  = 2(C1+d)+2(C2+d)

31
19.76 k

5516 psf 22063 #
Moment: ∅ = 0.90

5.5 k-ft

a = A s f y /(0.85f' c B ) = 0.31 in

4.9 k-ft

6732 psf or 6732 psf 26929 #
Development of Reinforcement:

7 in ...7 in available OK

Adjusted

Soil Bearing Pressure 1500 psf 2000 psf 2500 psf 3000 psf 3500 psf 4000 psf
Max Load (lbs), Soil 5893 7893 9893 11893 13893 15893
Max Load (lbs), One-Way Shear 14123 14123 14123 14123 14123 14123
Max Load (lbs), Two-Way Shear 13789 13789 13789 13789 13789 13789
Max Load (lbs), Moment 16830 16830 16830 16830 16830 16830
Max Load (ASD) 5893 7893 9893 11893 12710 12710
Max Load (Factored) 9429 12629 15829 19029 20337 20337

300 psi

374 psi

2
∅ ∅

[22.6.5.2(a)]   4

[22.6.5.2(b)]   2

[22.6.5.2(c)]   2

2

∅

2
2

→
2∅

/2

∅

3
40

2
→	

∅

2
2

→	
∅

2

→ 	
∅

2
2

→
2∅

/2
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19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

Project: Typical Footing
Footing: 30" x 30" x 8" thick

Footing B  = 2.50 ft

t  = 8 in

Reinforcement R  = (3)

A s1  = 0.60 in²

d  = 4.25 in Cover: 3 in

Column C 1  = 3.50 in C 2  = 3.50 in

Materials f' c  = 2500 psi 1.00

f y  = 40000 psi 1.00

Net Footing Weight
PFTG = 0.17 k

Soil Pressure:

One-way shear: ∅ = 0.75
12.75 k

9.56 k

3974 psf or 3974 psf 24838 #
Two-way shear: ∅ = 0.75

200 psi 
  = 1.00
 x = 40

b 0  = 2(C1+d)+2(C2+d)

31
19.76 k

3388 psf 21176 #
Moment: ∅ = 0.90

8.1 k-ft

a = A s f y /(0.85f' c B ) = 0.38 in

7.3 k-ft

4797 psf or 4797 psf 29984 #
Development of Reinforcement:

10 in ...10 in available OK

Soil Bearing Pressure 1500 psf 2000 psf 2500 psf 3000 psf 3500 psf 4000 psf
Max Load (lbs), Soil 9208 12333 15458 18583 21708 24833
Max Load (lbs), One-Way Shear 15524 15524 15524 15524 15524 15524
Max Load (lbs), Two-Way Shear 13235 13235 13235 13235 13235 13235
Max Load (lbs), Moment 18740 18740 18740 18740 18740 18740
Max Load (ASD) 9208 12333 13235 13235 13235 13235
Max Load (Factored) 14733 19733 21176 21176 21176 21176

300 psi

374 psi

2
∅ ∅

[22.6.5.2(a)]   4

[22.6.5.2(b)]   2

[22.6.5.2(c)]   2

2

∅

2
2

→
2∅

/2

∅

3
40

2
→	

∅

2
2

→	
∅

2

→ 	
∅

2
2

→
2∅

/2
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19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

Project: Typical Footing
Footing: 36" x 36" x 12" thick

Footing B  = 3.00 ft

t  = 12 in

Reinforcement R  = (3)

A s1  = 0.60 in²

d  = 8.25 in Cover: 3 in

Column C 1  = 5.50 in C 2  = 5.50 in

Materials f' c  = 2500 psi 1.00

f y  = 40000 psi 1.00

Net Footing Weight
PFTG = 0.36 k

Soil Pressure:

One-way shear: ∅ = 0.75
29.70 k
22.28 k

7128 psf or 7128 psf 64152 #
Two-way shear: ∅ = 0.75

200 psi 
  = 1.00
 x = 40

b 0  = 2(C1+d)+2(C2+d)

55
68.06 k

8854 psf 79687 #
Moment: ∅ = 0.90

16.2 k-ft

a = A s f y /(0.85f' c B ) = 0.31 in

14.6 k-ft

6013 psf or 6013 psf 54121 #
Development of Reinforcement:

12 in ...12 in available OK

Soil Bearing Pressure 1500 psf 2000 psf 2500 psf 3000 psf 3500 psf 4000 psf
Max Load (lbs), Soil 13140 17640 22140 26640 31140 35640
Max Load (lbs), One-Way Shear 40095 40095 40095 40095 40095 40095
Max Load (lbs), Two-Way Shear 49805 49805 49805 49805 49805 49805
Max Load (lbs), Moment 33825 33825 33825 33825 33825 33825
Max Load (ASD) 13140 17640 22140 26640 31140 33825
Max Load (Factored) 21024 28224 35424 42624 49824 54121

300 psi

400 psi

2
∅ ∅

[22.6.5.2(a)]   4

[22.6.5.2(b)]   2

[22.6.5.2(c)]   2

2

∅

2
2

→
2∅

/2

∅

3
40

2
→	

∅

2
2

→	
∅

2

→ 	
∅

2
2

→
2∅

/2
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19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

Project: Typical Footing
Footing: 42" x 42" x 12" thick

Footing B  = 3.50 ft

t  = 12 in

Reinforcement R  = (4)

A s1  = 0.80 in²

d  = 8.25 in Cover: 3 in

Column C 1  = 5.50 in C 2  = 5.50 in

Materials f' c  = 2500 psi 1.00

f y  = 40000 psi 1.00

Net Footing Weight
PFTG = 0.49 k

Soil Pressure:

One-way shear: ∅ = 0.75
34.65 k
25.99 k

5606 psf or 5606 psf 68677 #
Two-way shear: ∅ = 0.75

200 psi 
  = 1.00
 x = 40

b 0  = 2(C1+d)+2(C2+d)

55
68.06 k

6223 psf 76233 #
Moment: ∅ = 0.90

21.5 k-ft

a = A s f y /(0.85f' c B ) = 0.36 in

19.4 k-ft

4785 psf or 4785 psf 58622 #
Development of Reinforcement:

12 in ...15 in available OK

Soil Bearing Pressure 1500 psf 2000 psf 2500 psf 3000 psf 3500 psf 4000 psf
Max Load (lbs), Soil 17885 24010 30135 36260 42385 48510
Max Load (lbs), One-Way Shear 42923 42923 42923 42923 42923 42923
Max Load (lbs), Two-Way Shear 47646 47646 47646 47646 47646 47646
Max Load (lbs), Moment 36639 36639 36639 36639 36639 36639
Max Load (ASD) 17885 24010 30135 36260 36639 36639
Max Load (Factored) 28616 38416 48216 58016 58622 58622

300 psi

400 psi

2
∅ ∅

[22.6.5.2(a)]   4

[22.6.5.2(b)]   2

[22.6.5.2(c)]   2

2

∅

2
2

→
2∅

/2

∅

3
40

2
→	

∅

2
2

→	
∅

2

→ 	
∅

2
2

→
2∅

/2
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19011 Wood-Sno Road NE, Suite 100
Woodinville, WA 98072-4436

Phone: 425-814-8448
Fax: 425-821-2120

Project: Typical Footing
Footing: 48" x 48" x 12" thick

Footing B  = 4.00 ft

t  = 12 in

Reinforcement R  = (5)

A s1  = 1.00 in²

d  = 8.25 in Cover: 3 in

Column C 1  = 5.50 in C 2  = 5.50 in

Materials f' c  = 2500 psi 1.00

f y  = 40000 psi 1.00

Net Footing Weight
PFTG = 0.64 k

Soil Pressure:

One-way shear: ∅ = 0.75
39.60 k
29.70 k

4644 psf or 4644 psf 74298 #
Two-way shear: ∅ = 0.75

200 psi 
  = 1.00
 x = 40

b 0  = 2(C1+d)+2(C2+d)

55
68.06 k

4634 psf 74147 #
Moment: ∅ = 0.90

26.8 k-ft

a = A s f y /(0.85f' c B ) = 0.39 in

24.2 k-ft

3853 psf or 3853 psf 61640 #
Development of Reinforcement:

12 in ...18 in available OK

Soil Bearing Pressure 1500 psf 2000 psf 2500 psf 3000 psf 3500 psf 4000 psf
Max Load (lbs), Soil 23360 31360 39360 47360 55360 63360
Max Load (lbs), One-Way Shear 46436 46436 46436 46436 46436 46436
Max Load (lbs), Two-Way Shear 46342 46342 46342 46342 46342 46342
Max Load (lbs), Moment 38525 38525 38525 38525 38525 38525
Max Load (ASD) 23360 31360 38525 38525 38525 38525
Max Load (Factored) 37376 50176 61640 61640 61640 61640

300 psi

400 psi

2
∅ ∅

[22.6.5.2(a)]   4

[22.6.5.2(b)]   2

[22.6.5.2(c)]   2

2

∅

2
2

→
2∅

/2

∅

3
40

2
→	

∅

2
2

→	
∅

2

→ 	
∅

2
2

→
2∅

/2
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