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Criteria Sheet

Codes Project Location

Structural IBC 2018 Street & Number 

Loading ASCE 7-16 City: Mercer Island State: WA

Wood: NDS 2018 ZIP: 98040

Steel: AISC 360-16

Concrete: ACI 318-14 Latitude: 47.5459 N

Masonry: TMS 402/602-16 Longitude: -122.2287 W

Ground Elevation 314 ft

Occupancy Category

Risk Category: II ASCE 7 Table 1.5-1

Seismic Load Summary:

Analysis Procedure:

Lateral System:

R: 6.50 Cd= 4

Base Shear V = 8 kips Ωo= 2.5

SS= 1.464 S1= 0.507

SDS= 1.17 SD1= 0.57

Cs= 0.180 IE= 1.0

Story Information

# Stories Above Grade (Including Mezzanine Levels) 2

Horizontal and Vertical Irregularities:

Is the building a "Regular Structure"? (No horizontal or vertical irregularities) No

Wind Load Summary:

V= 97 KZT= 1.60

Exposure = B

Dead Loads:

Roof Floor

Roofing 2.5 psf Finish Floor 1 psf

1/2" Sheathing 1.8 psf 3/4" Sheathing 2.7 psf

Trusses @ 24" oc 2.5 psf Joists @ 16" oc 2.2 psf

Misc./Mech. 1.5 psf Misc./Mech. 2 psf

Ceiling Finish 2.8 psf Ceiling Finish 2.8

Solar Panels 4 10.7 psf

15 psf Use 12 psf

Use 15 psf

Live Loads:

Snow 25 psf

Floor 40 psf

Soils: Soils Report Provided? No To be approved by the authority having jurisdiction, per 11.8.2 exception.

Allowable Bearing 1500 psf Active 55/35 pcf (Restrained/Unrestrained)

Sliding, μ 0.3 Seismic Surcharge 8H

Passive 250 pcf

DATE

PROJ. #

DESIGN

SHEET

Equivalent Lateral Force Procedure

8212 SE 64th St

Light-frame (wood) Walls Sheathed with Wood 

Structural Panels Rated for Shear Resistance 

Criteria

1

AGL

Prior Residence 12/15/2021

0.75

II

IBC 2018



Enter Custom Seismic Coefficients ---> R = 8 Ωo = 2.5 Cd = 5 System Title =

Seismic Design
ASCE 7-16 Seismic Analysis Equivalent Lateral Force Procedure

Design Method

Section 12.8.1.3 Exceptions

I, II, or III, or IV per Table 1.5-1 Regular Structure No

Assumed default soil properties, per 11.4.3. ≤ 5 Stories above grade Yes

T ≤ 0.5s Yes

 ρ = 1.0 No

SS 1.464 g 2% in 50 yr, Latitude & Longitude lookup Not Site Class E or F Yes
S1 0.507 g 2% in 50 yr, Latitude & Longitude lookup Risk Category I or II Yes

R 6.50

Cd 4.0

Ωo 2.5

Ie 1.00 Table 1.5-2

hn 18.0 ft

Ct 0.02 Table 12.8-2

x 0.75 Table 12.8-2

Ta 0.17 sec

T 0.17 sec Eq. 12.8-7 T (sec)

T0 0.10 sec

TS 0.49 sec

TL 6.00 sec Per Geotech Report

Fa 1.20 Table 11.4-1 Fa

Fv 1.70 Table 11.4-2 Fv

SMS 1.76 g Eq. 11.4-1

SM1 0.86 g Eq. 11.4-2

SDS 1.171 g Eq. 11.4-3

SD1 0.575 g Eq. 11.4-4

0.180 Controls Eq. 12.8-2

0.506 Eq. 12.8-3 need not exceed, T < TL

0.010 Eq. 12.8-5 or 12.8-6 minimum

Cs, design 0.180 Section 11.4.8 Exception 2 Applied

Bldg. Weight 48.0 k

V = CSW 8.6 k Eq. 12.8-1, Strength Level Base Shear

V = CSasdW 6.1 k Eq. 12.8-1 ASD Base Shear

Vertical Distribution ASD ρ= 1.3 k= 1.000 No

Story Shear Diaphragm

ASD Force (ρ not included)

Cvx (%) Fx (k) SV (k) Fpx,calc Fpx,min Fpx,max Fpx,design γ=Fpx/Fx

3 18.0 22.5 18.0 405 0.614 4.8 4.8 3.7 3.7 7.4 3.7 0.77

2 10.0 26 10.0 255 0.386 3.0 7.9 3.2 4.2 8.4 4.2 1.38

Σ 48.0 660 7.9

DATE

PROJ. #
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Seismic Design Cat. D

Level hx (ft) Wx (k) hx
k (ft) Wxhx

k

Cs 

CLT Rocking Wall

Light-frame (wood) Walls Sheathed with Wood Structural Panels Rated for Shear Resistance 

Bearing Wall Systems

Site Class

Seismic Force Resisting System Per 

Table 12.2-1

Diaphragm Flexibility Flexible

D (Default)

II

Type:

System

Risk Category

If all exceptions are met, SDS may be taken as 

1, but not less than 0.7*(Calculated SDS)

Building Period Per 

Alternate Analysis

12/15/2021

2

AGL

Seismic Criteria

Prior Residence

𝑇𝑎 = 𝐶𝑡ℎ𝑛
𝑥 Eq. 12.8.7

𝑆𝑀𝑆 = 𝐹𝑎𝑆𝑆 Eq. 11.4-1
𝑆𝑀1 = 𝐹𝑣𝑆1 Eq. 11.4-2
𝑆𝐷𝑆 = Τ2 3 𝑆𝑀𝑆 Eq. 11.4-3
𝑆𝐷1 = Τ2 3 𝑆𝑀1 Eq. 11.4-4

𝐶𝑆 =
𝑆𝐷𝑆
Τ𝑅 𝐼𝑒

Eq. 12.8-2

𝐶𝑆 =
𝑆𝐷1

𝑇 Τ𝑅 𝐼𝑒
Eq. 12.8-3

𝐶𝑆 =
𝑆𝐷1𝑇𝐿

𝑇2 Τ𝑅 𝐼𝑒
Eq. 12.8-4

𝐶𝑆 ≥ 0.044𝑆𝐷𝑆𝐼𝑒 Eq. 12.8-5
𝐶𝑆 ≥ 0.01 Eq. 12.8-5

𝐶𝑆 ≥ 0.5
𝑆1
Τ𝑅 𝐼𝑒

Eq. 12.8-6

𝐶𝑉𝑋 = Τ𝑤𝑥ℎ𝑥
𝑘 σ𝑖=1

𝑛 𝑤𝑥ℎ𝑖
𝑘 Eq. 12.8-12

𝐹𝑝𝑥 = ൗ
σ𝑖=𝑥
𝑛 𝐹𝑖

σ𝑖=𝑥
𝑛 𝑤𝑖

𝑤𝑝𝑥 Eq. 12.10-1

𝐹𝑝𝑥 ≥ 0.2𝑆𝐷𝑆𝐼𝑒𝑤𝑝𝑥 Eq. 12.10-2

𝐹𝑝𝑥 ≤ 0.4𝑆𝐷𝑆𝐼𝑒𝑤𝑝𝑥 Eq. 12.10-3

D (Default)

Flexible

ASD 1.3



Wind Design - MWFRS
ASCE 7 Chapter 27 - Directional Procedure

Design Method ASD

Calculate Kzt? No

Wind Coefficients Kzt 1.60

Exposure B Roof Type Gable

V= 97 mph Roof Angle - Transverse Dir 14 degrees

Kd= 0.85 Table 26.6-1 Roof Angle - Long Dir 0 degrees

Kh= 0.63 Table 26.10-1 Ground to top of roof 24 ft
Ke= 0.99 Table 26.9-1 Bot of roof to top of roof 6 ft

G= 0.85 26.9.4 Mean Roof Height, h 21 ft

Short Plan Dimension 30 ft

Transverse Wind Pressures Long Plan Dimension 41.5 ft

L/B = 0.72 h/L = 0.70 Parapet ? No

Pressure Coefficients from Figure 27.3-1: Ground to top of parapet 64 ft

Bldg Face Cp Average Parapet Height 4 ft

Windward Wall 0.8 Ht of 2nd Level Above Grade 10 ft

Leeward Wall -0.50

Windward Roof -0.87 / -0.18

Leeward Roof -0.55

ASD Roof Pressures (Unfactored) ASD

Ht Kz qz Pww walls Plwwalls Pwalls (psf) Windward

0-15 0.57 18.46 12.55 8.71 12.8 Max Min

15-20 0.62 20.08 13.65 8.71 13.4 -3.1 -15.1 -9.5 4.80

20-25 0.66 21.38 14.54 8.71 13.9

25-30 0.7 22.67 15.42 8.71 14.5 Parapet (Unf)

30-40 0.76 24.61 16.74 8.71 15.3 Windward Leeward

41-50 0.81 26.23 17.84 8.71 15.9 -N/A- -N/A-

51-60 0.85 27.53 18.72 8.71 16.5

61-70 0.89 28.83 19.60 8.71 17.0 Transverse Direction

71-80 0.93 30.12 20.48 8.71 17.5 Base Shear (kips) 8.2

81-90 0.96 31.09 21.14 8.71 17.9

91-100 0.99 32.06 21.80 8.71 18.3

Longitudinal Wind Pressures

L/B = 1.38 h/L = 0.51

Pressure Coefficients from Figure 27.4-1:

Bldg Face Cp

Windward Wall 0.8

Leeward Wall -0.42

Windward Roof -0.9 / -0.18

Leeward Roof -0.58

ASD Roof Pressures (Unfactored) ASD

Ht Kz qz Pww walls Plwwalls Pwalls (psf) Windward

0-15 0.57 18.46 12.55 7.37 11.96 Max Min

15-20 0.62 20.08 13.65 7.37 12.62 -3.1 -15.8 -10.1 4.80

20-25 0.66 21.38 14.54 7.37 13.15

25-30 0.7 22.67 15.42 7.37 13.67 Parapet (Unf)

30-40 0.76 24.61 16.74 7.37 14.47 Windward Leeward

41-50 0.81 26.23 17.84 7.37 15.13 -N/A- -N/A-

51-60 0.85 27.53 18.72 7.37 15.66

61-70 0.89 28.83 19.60 7.37 16.19 Longitudinal Direction

71-80 0.93 30.12 20.48 7.37 16.71 Base Shear (kips) 7.4

81-90 0.96 31.09 21.14 7.37 17.11
91-100 0.99 32.06 21.80 7.37 17.51
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Location and Building Dimensions

12/15/2021

AGL

Leeward

psf20.5
Velocity Pressure at Mean 

Roof Height, qh =

ASD

Horiz Proj 

(psf)

Horiz Proj 

(psf)

Total (psf)

-N/A-

ASD

Total (psf)

Wall Pressures (Unfactored):

Wall Pressures (Unfactored):

-N/A-

Leeward

3

Wind Criteria

Prior Residence

ASD

B

No

No

Gable



SE 64th St

Landsdowne Ln

90
th 
P l 
SE

W Ridge Rd

Maple Ln

SE 36th St

73
rd 
A v
e S
E

SE 63rd Pl

SE 79
th St

Meadow Ln

SE 76th St

SE 54th St

Mercerwood Dr

Blackford Ln

Cr
es
tw
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 
Me
rce
r W
ay SE 

53rd 
Pl

E Mercer W ay

SE 80th St

W 
Mercer Way

W Mercer Way

For
est 
Ave 
SE

SE 79th 
Pl

Westwood Ln

i-90 
East 
Boun

d

SE 50th St

Holly Hill Dr

W 
Me
rce
r W
ay

N 
Mercer Way

E Mercer Way

SE 33rd St

Mercer wood Dr

E M
erce
r W
ay

88
th 
A v
e S
E

86
t h 
Av
e S
E

SE 68th St

W 
Mercer Way

W 
Mercer Way

80
th P
l SE

Holly Ln

94th Pl SE

Avalon Dr

W 
M e
rce
r W
ay

W 
Me
rce
r W
ay

97th Ave SE

7 9
th 
A v
e S
E

92
nd 
Pl S

E

SE 72nd St

Lewis Ln

SE 73rd St

Isla
nd 
Cr
e s
t W
a y

i-90 Ea
st Bou

nd

89th 
Pl 
SE

SE 56th St

81
st 
Pl 
SE

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 Merce r Way
SE 40th St

SE 76th St

SE 42nd St

SE 32nd St

84
th 
Av
e S
E

SE Allen St

SE 78th St

E Me

rce
r W
ay

89
th 
Av
e S
E

SE 78th Pl

SE 34th St

86
th 
Av
e S
E

SE 67th St

SE 37t
h St

SE 65th St

74
th 
Pl 
SE

62nd Ave SE

SE 
36th 

Pl

SE 47th Pl

W Concord

67
th 
Av
e S
E

7 8
th 
Av
e S
E

SE 74th Pl

SE 5
2nd St

Isl
an
d C
r es
t W
ay

SE 46th St

91s
t A
ve 
SE

84
th 
Av
e S
E

Fa
be
n D
r

88
th 
Av
e S
ESE 28th Pl

86th Ave SE

SE 42nd Pl

i-90 Of f R am p

9 3
r d 
Av
e S
E

SE 58th St

SE 26th St

Ben
oth
o P
l

89
th 
A v
e S
E

SE 
37th 
Pl

SE 
48t
h S

t

Ava
lon 
Pl

SE 35th St

Fern Hollow

68
th 
Av
e S
E

88
th 
Pl 
SE

SE 20th St

Roanoke Way

SE 35th Pl

SE 32nd St

94
t h 
A v
e S
E

Sho
rec
lub 
Dr

83
rd 
Av
e 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 SE

SE 35th St

SE 40th St

SE 70th Pl

SE 
72n

d S
t

SE 34th St

SE 64th St

SE 22nd St

SE 44th St

W Mercer Way

Fernridge Ln

SE 
22nd 

Pl

77
t h 
Av
e S
E

SE 50th Pl

83
rd 
P l 
SE

8 4
th 
Av
e S
E

SE 
43rd 
St

W Mercer Way

SE 34th Pl

78th Ave SE

SE 46th St

SE 35th Pl

91
st 
A v
e S
E

G r
ee
nb
rie
r L
n

SE 27th St

73
rd 
Av
e S
E

SE 30th Pl

SE 24th St

Isl
an
d C
res
t W
ay

91
st 
Av
e S
E

SE 71st St

61
st 
Av
e S
E

SE 47th St

SE 68th St

89
th 
A v
e S
E

SE 61st St

88
t h 
Av
e S
E

SE 29th St

72
nd 
P l 
SE

9 0
t h 
A v
e S
E

96th Ave SE

90
t h 
Av
e S
E

92
n d 
A v
e S
E

6 9
t h 
Av
e S
E

SE 

28th St

80
t h 
A v
e S
E

84
th 
Av
e S
E

SE 56th St

SE 54th St

80
th 
Av
e S
E

87
th 
Av
e S
E

SE 24th St

SE 40th St

90
th 
Av
e S
E

SE 47th St

76
th 
Av
e S
E

9 3
rd 
Av
e S
E

SE 35th St

Blvd Pl

62
nd 
Av
e S
E

81
st A
ve 
SE

SE 78th St

E Shorewood

60th Ave SE

86th 
Ave 
SE

85
th 
Av
e S
E

Island Crest Way

76
th 
Av
e S
E

6 3
rd 
A v
e S
E

8 1
st 
Av
e S
E

SE 4
2nd P

l

76
th 
Pl 
SE

64
th 
Av
e S
E

SE 22nd St

SE 28th St

SE 37th St

80
t h 
A v
e S
E

SE 39th St

82
nd 
Av
e S
E

77
th 
Av
e S
E

60
th 
Av
e S
E

Evergreen Ln

84
t h 
Av
e S
E

77
th 
Av
e S
E

W 
Me
rce
r W
ay

SE 36th St

SE 72nd Pl

N Mercer Way

91
st 
A v
e S
ESE 41st St

86th Ave SE

76
th 
Av
e S
E

67
th 
Av
e S
E

82
nd 
Av
e S
E

61st Ave SE

90th Pl SE

7 0
th 
A v
e S
E

74
th 
Av
e S
E

87
th 
Av
e S
E

68
th 
Av
e S
E

90th A ve SE

W 
Me
r ce
r W
a y

72
nd 
Av
e S
E

77
th 
Pl 
SE

SE 71st St

85
th 
P l 
SE

78
th 
Av
e S
E

77
th 
A v
e S
E

92nd Ave SE

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 S
E

81
st 
A v
e 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 SE

66
th 
Av
e S
E

85th A ve SE

81
st 
A v
e S
E

SE 4
1st St

93rd A ve SE

79
th 
Pl 
SE

Fo
rt u
na 
Dr

78
th 
A v
e S
E

E Mercer Way

SE 70th St

81
st 
A v
e S
E

Ridgecrest Ln

E M

erc
er 
Hi
gh
lan
ds

80
th 
Av
e S
E

SE 71st St

i-90 West Bound
E M
erc
er 
Wa
y

82
nd 
Av
e S
E

W Mercer Way

8 3
rd 
A v
e S
E

89
th 
Av
e S
E

85
th 
Av
e S
E

SE 63rd St

88
th 
Av
e S
E

87
t h 
A v
e S
E

96th Ave SE

Sh
o re
wo
o d 
Dr

Eastbound 
Off ra

mp

94th Ave SE

Is l
an
d C
res
t W
ay

Island C rest Way

i-90 West On Ramp

SE 
Ga
llag
he
r H
ill R
d

SE 82nd St

Isl
a n
d C
r es
t W
a y

i-90 
West On Ramp

E M
erce
r W
ay

i-90 East Bound

71
st 
Av
e S
E

Forest Ave SE

i-90 East Bound

i-90 WB Exp From ICW
84
t h 
Av
e S
E

N Mercer Way

i-90 West Bound

i-90 Express

i-90 
West Bou

nd

i-90 West Bound

i-90 Exp
ress 
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 m inimum 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  
 

PROJECT LOCATION
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32 24 B21

B1 HF 3 x 10 B5 HF 2 x 6

w= 320 plf R= 1,120          lbs w= 80 plf R= 160            lbs

L= 7 ft M= 1,960          ft-lbs L= 4 ft M= 160            ft-lbs

b= 3.00 in Fb= 550            psi b= 1.50 in Fb= 254            psi

d= 9.25 in Fv= 47              psi d= 5.50 in Fv= 22              psi

E= 1300 ksi D= 0.07 in E= 1300 ksi D= 0.02 in

Cv= 1.00 ≤1.0 l / 1250 Cv= 1.00 ≤1.0 l / 2816

Beam B2 DF-L 3 1/2 x 9 1/4 B6 GL 3 1/8 x 13 1/2

w1= 80              plf R1 = 1,200          lbs w= 680 plf R= 4,420          lbs

w2= 80              plf R2 = 1,200          lbs L= 13 ft M= 14,365        ft-lbs

L1= 8                ft M = 7,040          lb-ft b= 3.13 in Fb= 1,816          psi

L2= 8                ft Fb = 1,693          psi d= 13.50 in Fv= 130            psi

X= 8.0             ft Fv = 53              psi E= 1800 ksi D= 0.38 in

P= 1,120          lbs D= 0.72           in Cv= 1.00 ≤1.0 l / 412

b= 3.50           in l / 266            

d= 9.25           in Cv= 1.00

E= 1,700          ksi

B7 HF 3 x 8

w= 80 plf R= 520            lbs

B3 HF 4 x 10 L= 13 ft M= 1,690          ft-lbs

w= 600 plf R= 2,400          lbs b= 3.00 in Fb= 772            psi

L= 8 ft M= 4,800          ft-lbs d= 7.25 in Fv= 33              psi

b= 3.50 in Fb= 1,154          psi E= 1300 ksi D= 0.42 in

d= 9.25 in Fv= 90              psi Cv= 1.00 ≤1.0 l / 376

E= 1300 ksi D= 0.18 in

Cv= 1.00 ≤1.0 l / 521

B8 GL 3 1/8 x 12

w= 680 plf R= 3,740          lbs

B4 HF 3 x 6 L= 11 ft M= 10,285        ft-lbs

w= 600 plf R= 1,200          lbs b= 3.13 in Fb= 1,646          psi

L= 4 ft M= 1,200          ft-lbs d= 12.00 in Fv= 122            psi

b= 3.00 in Fb= 952            psi E= 1800 ksi D= 0.28 in

d= 5.50 in Fv= 84              psi Cv= 1.00 ≤1.0 l / 477

E= 1300 ksi D= 0.06 in

Cv= 1.00 ≤1.0 l / 751
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B9 HF 3 x 8 TJI Size 9.50           in RE 1.75

w= 80 plf R= 440            lbs EI = 186 in
4 Ma= 3000 lb-ft

L= 11 ft M= 1,210          ft-lbs D = 0.081          in Va= 1330 lbs

b= 3.00 in Fb= 552            psi l / 1185 Ra= 1005 lbs

d= 7.25 in Fv= 27              psi

E= 1300 ksi D= 0.21 in B12 HF 2 x 12

Cv= 1.00 ≤1.0 l / 620 w= 120 plf R= 1,200          lbs

L= 20 ft M= 6,000          ft-lbs

b= 1.50 in Fb= 2,276          psi

d= 11.25 in Fv= 97              psi

E= 1300 ksi D= 1.87 in

Cv= 1.00 ≤1.0 l / 129

B10 HF 2 x 12

w= 75 plf R= 675            lbs

L= 18 ft M= 3,038          ft-lbs

b= 1.50 in Fb= 1,152          psi

d= 11.25 in Fv= 54              psi

E= 1300 ksi D= 0.77 in TJI Size 14.00          in RE 1.75

Cv= 1.00 ≤1.0 l / 282 EI = 612 in
4 Ma= 7335 lb-ft

D = 0.797          in Va= 1955 lbs

l / 301 Ra= 1080 lbs

B13 HF 2 x 12

w= 190 plf R= 950            lbs

L= 10 ft M= 2,375          ft-lbs

b= 1.50 in Fb= 901            psi

B11 HF 2 x 12 d= 11.25 in Fv= 69              psi

w= 75 plf R= 375            lbs E= 1300 ksi D= 0.18 in

L= 10 ft M= 938            ft-lbs Cv= 1.00 ≤1.0 l / 649

b= 1.50 in Fb= 356            psi

d= 11.25 in Fv= 27              psi

E= 1300 ksi D= 0.07 in

Cv= 1.00 ≤1.0 l / 1645

TJI Size 9.50           in RE 1.75

EI = 186 in
4 Ma= 3000 lb-ft

D = 0.283          in Va= 1330 lbs

l / 424 Ra= 1005 lbs

B12 HF 2 x 8

w= 120 plf R= 480            lbs B14 GL 3 1/2 x 12

L= 8 ft M= 960            ft-lbs w= 240 plf R= 2,400          lbs

b= 1.50 in Fb= 877            psi L= 20 ft M= 12,000        ft-lbs

d= 7.25 in Fv= 56              psi b= 3.50 in Fb= 1,714          psi

E= 1300 ksi D= 0.18 in d= 12.00 in Fv= 77              psi

Cv= 1.00 ≤1.0 l / 538 E= 1800 ksi D= 0.95 in

Cv= 1.00 ≤1.0 l / 252
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B15 GL 5 1/8 x 18 Beam B17 GL 5 1/8 x 12

w= 840 plf R= 8,400          lbs w1= 100            plf R1 = 4,700          lbs

L= 20 ft M= 42,000        ft-lbs w2= 100            plf R2 = 4,700          lbs

b= 5.13 in Fb= 1,821          psi L1= 5                ft M = 22,250        lb-ft

d= 18.00 in Fv= 116            psi L2= 5                ft Fb = 2,171          psi

E= 1800 ksi D= 0.67 in X= 5.0             ft Fv = 112            psi

Cv= 0.96 ≤1.0 l / 356 P= 8,400          lbs D= 0.24           in

b= 5.13           in l / 491            

d= 12.00          in Cv= 1.00

E= 1,800          ksi

Steel Size

I = 144 in
4

Fy= 50              ksi

D = 0.72 in Mn/Ω = 78.1 k-ft Steel Size

l / 331 Vn/Ω = 44.0 kips I = 75.3 in
4 Fy= 50              ksi

D = 0.149 in Mn/Ω = 50.9 k-ft

B16 GL 5 1/8 x 19 1/2 l / 807 Vn/Ω = 58.5 kips

w= 1200 plf R= 12,000        lbs

L= 20 ft M= 60,000        ft-lbs B17 GL 3 1/8 x 12

b= 5.13 in Fb= 2,217          psi w= 600 plf R= 3,000          lbs

d= 19.50 in Fv= 151            psi L= 10 ft M= 7,500          ft-lbs

E= 1800 ksi D= 0.76 in b= 3.13 in Fb= 1,200          psi

Cv= 0.96 ≤1.0 l / 317 d= 12.00 in Fv= 96              psi

E= 1800 ksi D= 0.17 in

Cv= 1.00 ≤1.0 l / 720

Steel Size

I = 170 in
4

Fy= 50              ksi

D = 0.88 in Mn/Ω = 91.3 k-ft Steel Size

l / 274 Vn/Ω = 51.1 kips I = 61.9 in
4

Fy= 50              ksi

D = 0.08 in Mn/Ω = 42.4 k-ft

B16 GL 5 1/2 x 14 l / 1596 Vn/Ω = 30.9 kips

w= 680 plf R= 6,800          lbs

L= 20 ft M= 34,000        ft-lbs B18 HF 4 x 8

b= 5.50 in Fb= 2,271          psi w= 375 plf R= 1,500          lbs

d= 14.00 in Fv= 117            psi L= 8 ft M= 3,000          ft-lbs

E= 1800 ksi D= 1.08 in b= 3.50 in Fb= 1,174          psi

Cv= 0.98 ≤1.0 l / 222 d= 7.25 in Fv= 75              psi

E= 1300 ksi D= 0.24 in

Cv= 1.00 ≤1.0 l / 401

Steel Size

I = 204 in
4

Fy= 50              ksi

D = 0.41 in Mn/Ω = 92.8 k-ft

l / 580 Vn/Ω = 47.3 kips
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B19 GL 3 1/8 x 12

w= 870 plf R= 4,785          lbs

L= 11 ft M= 13,159        ft-lbs

b= 3.13 in Fb= 2,105          psi

d= 12.00 in Fv= 157            psi

E= 1800 ksi D= 0.35 in

Cv= 1.00 ≤1.0 l / 373

Beam B20 GL 3 x 9

w1= 190            plf R1 = 1,200          lbs

w2= 190            plf R2 = 1,200          lbs

L1= 5                ft M = 3,625          lb-ft

L2= 5                ft Fb = 1,074          psi

X= 5.0             ft Fv = 59              psi

P= 500            lbs D= 0.19           in

b= 3.00           in l / 648            

d= 9.00           in Cv= 1.00

E= 1,800          ksi

Beam B21 LSL 3 1/2 x 11 7/8

w1= 120            plf R1 = 2,355          lbs

w2= 120            plf R2 = 2,355          lbs

L1= 4                ft M = 8,460          lb-ft

L2= 4                ft Fb = 1,234          psi

X= 4.0             ft Fv = 81              psi

P= 3,750          lbs D= 0.11           in

b= 3.50           in l / 906            

d= 11.88          in Cv= 1.00

E= 1,550          ksi
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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 m inimum 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  
 

PROJECT LOCATION
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Beam Analysis

Beam:

Dead Live Roof Live Seismic Factored Location Dead 0.60

w1 0.090 0.054 # of Supports 2 Live 1.00

w2 0.135 0.081 Total Beam Length 20.00 Roof Live 1.00

w3 0.000 Left End Condition Pinned Seismic 2.50

w4 0.000 Right End Condition Pinned

w5 0.000 R1 7.237 0.00 0

w6 0.000 R2 -4.537 20.00 0

w7 0.000 R3 0.000 20.00 fv  (psi) 104 0

w8 0.000 R4 0.000 20.00 fb  (psi) -2689 0

w9 0.000 R5 0.000 20.00 0

w10 0.000 R6 0.000 20.00 0

t1 0.000 R7 0.000 20.00 fv_MAX  (psi) 128 0

t2 0.000 R8 0.000 20.00 fv_MIN  (psi) 0 0

t3 0.000 R9 0.000 20.00 fb_MAX  (psi) 697 0

t4 0.000 R10 0.000 20.00 fb_MIN  (psi) -3313 0

t5 0.000

t6 0.000 Demand Output Beam Properties

P1 1.435 3.588 Location, ft 10.00 E (ksi) 1800

P2 -1.435 -3.588 5.50 Shear, k                     V = 5.89 b (in) 5.125

P3 9.8 24.500 4.00 Moment, k-ft     M = -52.12 d (in) 16.5

P4 -9.8 -24.500 8.00 Deflection, in     D = 0.85 I (in4) 1918.5

P5 0.000 Δ/Span L/283 S (in3) 232.55

P6 0.000 A (in2) 84.563

P7 0.000 I (Override)

P8 0.000 S (Override)

P9 0.000 A (Override)

P10 0.000

Steel Beam Section NONE

Fy, ksi

Beam Weight (plf)

Axis of Bending

Unbr. Length (Lb), ft

Cb

Aw #REF! in2 Vn/Ωv #REF! k

S #REF! in3 φvVn #REF! k

Z #REF! in3 Mn/Ωb #REF! k-ft

I #REF! in4 φbMn #REF! k-ft

VL (kips) VR (kips) M(-) (k-ft) M(+) (k-ft) DTL (in) @ x = L/ DLL (in) @ x = L/

Span 1 7.24 4.54 -64.2 13.5 0.095 (↑) 10 L/2526 0 0 L/∞
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Beam Analysis
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Beam Analysis

Beam:

Dead Live Roof Live Seismic Factored Location Dead 0.60

w1 0.090 0.054 # of Supports 2 Live 1.00

w2 0.135 0.081 Total Beam Length 20.00 Roof Live 1.00

w3 0.000 Left End Condition Pinned Seismic -2.50

w4 0.000 Right End Condition Pinned

w5 0.000 R1 -4.537 0.00 0

w6 0.000 R2 7.237 20.00 0

w7 0.000 R3 0.000 20.00 fv  (psi) -104 0

w8 0.000 R4 0.000 20.00 fb  (psi) 3386 0

w9 0.000 R5 0.000 20.00 0

w10 0.000 R6 0.000 20.00 0

t1 0.000 R7 0.000 20.00 fv_MAX  (psi) 0 0

t2 0.000 R8 0.000 20.00 fv_MIN  (psi) -128 0

t3 0.000 R9 0.000 20.00 fb_MAX  (psi) 3979 0

t4 0.000 R10 0.000 20.00 fb_MIN  (psi) -252 0

t5 0.000

t6 0.000 Demand Output Beam Properties

P1 1.435 -3.588 Location, ft 10.00 E (ksi) 1800

P2 -1.435 3.588 5.50 Shear, k                     V = -5.89 b (in) 5.125

P3 9.8 -24.500 4.00 Moment, k-ft     M = 65.62 d (in) 16.5

P4 -9.8 24.500 8.00 Deflection, in     D = -1.13 I (in4) 1918.5

P5 0.000 Δ/Span L/212 S (in3) 232.55

P6 0.000 A (in2) 84.563

P7 0.000 I (Override)

P8 0.000 S (Override)

P9 0.000 A (Override)

P10 0.000

Steel Beam Section NONE

Fy, ksi

Beam Weight (plf)

Axis of Bending

Unbr. Length (Lb), ft

Cb

Aw #REF! in2 Vn/Ωv #REF! k

S #REF! in3 φvVn #REF! k

Z #REF! in3 Mn/Ωb #REF! k-ft

I #REF! in4 φbMn #REF! k-ft

VL (kips) VR (kips) M(-) (k-ft) M(+) (k-ft) DTL (in) @ x = L/ DLL (in) @ x = L/

Span 1 -4.54 -7.24 -4.88 77.1 0.162 (↑) 10 L/1481 0 0 L/∞
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Beam Analysis
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Company: SSF Date: 11/22/2021
Engineer: AGL Page: 1/5

Project: Prior Residence
Address:
Phone:
E-mail:

Anchor Designer™ 
Software
Version 3.0.7947.0

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment: Direct anchorage of HD is not possible in (E) stem wall.
Provide alternate side plate anchorage

Project description:
Location: West Elevation
Fastening description: HD in (E) Concrete

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Concrete screw
Material: Carbon Steel
Diameter (inch): 0.625
Nominal Embedment depth (inch): 5.000
Effective Embedment depth, hef (inch): 3.820
Code report: ICC-ES ESR-2713
Anchor category: 1
Anchor ductility: No
hmin (inch): 7.67
cac (inch): 5.75
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 8.00
State: Cracked
Compressive strength, f’c (psi): 3000
Ψc,V: 1.0
Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 8.00 x 12.00 x 0.50

Recommended Anchor
Anchor Name: Titen HD® - 5/8"Ø Titen HD, hnom:5" (127mm)
Code Report: ICC-ES ESR-2713

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

HD SIDE PLATE FOR OVERTURNING FRAME



Company: SSF Date: 11/22/2021
Engineer: AGL Page: 2/5

Project: Prior Residence
Address:
Phone:
E-mail:

Anchor Designer™ 
Software
Version 3.0.7947.0

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: not set
Seismic design: Yes
Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.2 not applicable
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:

Nua [lb]: 0
Vuax [lb]: 5000
Vuay [lb]: 0
Mux [ft-lb]: 0
Muy [ft-lb]: 0
Muz [ft-lb]: 0

<Figure 1>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Software
Version 3.0.7947.0

<Figure 2>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

0.01 2500.0 2500.00.0
0.02 2500.0 2500.00.0

5000.0 0.0Sum 0.0 5000.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 0
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

<Figure 3>

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) grout grout Vsa (lb)

8000 1.0 0.60 4800

9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)

Shear perpendicular to edge in x-direction:

Vbx = min|7(le / da)0.2 da a f’cca11.5; 9 a f’cca11.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) a f’c (psi) ca1 (in) Vbx (lb)

3.82 0.625 1.00 3000 6.00 6398

Vcbgx = (AVc / AVco) ec,V ed,V c,V h,VVbx (Sec. 17.3.1 & Eq. 17.5.2.1b)

AVc (in2) AVco (in2) ec,V ed,V c,V h,V Vbx (lb) Vcbgx (lb)

192.00 162.00 1.000 0.900 1.000 1.061 6398 0.70 5067

Shear parallel to edge in y-direction:

Vbx = min|7(le / da)0.2 da a f’cca11.5; 9 a f’cca11.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) a f’c (psi) ca1 (in) Vbx (lb)

3.82 0.625 1.00 3000 6.00 6398

V cby = (2)(AVc / AVco) ed,V c,V h,VVbx (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) ed,V c,V h,V Vbx (lb) Vcby (lb)

120.00 162.00 1.000 1.000 1.061 6398 0.70 7038

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Vcpg = kcpNcbg = kcp(ANc / ANco) ec,N ed,N c,N cp,NNb (Sec. 17.3.1 & Eq. 17.5.3.1b)

kcp ANc (in2) ANco (in2) ec,N ed,N c,N cp,N Nb (lb) Vcpg (lb)

2.0 234.47 131.33 1.000 1.000 1.000 1.000 6952 0.70 17376

11. Results

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 2500 4800 0.52 Pass

T Concrete breakout x+ 5000 5067 0.99 Pass (Governs)

|| Concrete breakout y- 2500 7038 0.36 Pass (Governs)

Pryout 5000 17376 0.29 Pass

5/8"Ø Titen HD, hnom:5" (127mm) meets the selected design criteria.

12. Warnings

- Per designer input, the tensile component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total
factored anchor tensile force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.4.2 for tension
need not be satisfied – designer to verify.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear
need not be satisfied – designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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