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DESIGN CRITERIA 1BC 2021
DEAD LOADS
ROOF GAR ROOF FLOOR
Composition 2.5 psf Composition 2.5 psf 3/4" Plywood 2.4 psf
3/4" Plywood 2.4 psf 3/4" Plywood 2.4 psf Truss @ 24" o.c. 3 psf
Truss @ 24" o.c. 3.0 psf Truss @ 24" o.c. 3.0 psf Flooring 1.0 psf
Insulation 1.0 psf Insulation 1.0 psf Gyp Board (5/8") 2.8 psf
Gyp Board (5/8") 2.8 psf Gyp Board (5/8") 2.8 psf MEP 1.5 psf
MEP 1.5 psf MEP 1.5 psf
Solar Panels 5.0 psf
Total 18.2 psf Total 13.2 psf Total 10.7 psf
Use 20.0 psf Use 20.0 psf Use 15.0 psf
LIVE LOADS/OCCUPANCY
Risk Category Il ROOF LIVE FLOOR LIVE DECK LIVE
Roof Deck No Snow = 25 psf Occupancy = 40 psf Occupancy = 60 psf
Common Access No Stair/Corridor = 40 psf
SEISMIC CRITERIA Asce7-16 ch. 11 & Ch. 12 WIND CRITERIA ASCE 7-16 Ch. 27 Directional Procedure
Imp. Factor = 1.00 Seismic Ht, hn= 26 ft V=97 mph Ky = 0.85
Site Class = D(Geo) T, Building= 0.2 Exposure = C G=0.85
R Value = 6.5 Ts= 0.6 h= 26 ft Kx= 1.00
Geo. Ground Hazard? No w/ASCE 11.4.8 Excep's Roof Slope = 2:12 = 9.5°
S, = 1.451 Fo.= 1.000 Table 11.4-1
S;= 0.502 Fv= NULL Table 11.4-2 PRESSURE COEFFICIENTS (Cp)
Shs 1.451 x2/3=8gs = 0.967 Egn.11.4-3 Windward Wall = 0.8 Windward Roof = N/A
Smi= NULL x2B3=8S4= NULL Egn 11.44 Leeward Wall= -0.5 Leeward Roof = N/A
Csur =  0.149 PRESSURE (PSF) q = 0.00256K,KKsV?
CSALL = 0.104 Ht K, 9z O'GXQZ1 Gh Pww | Puw | PwalL | Proor
TMs= 037 < 1.5 0-15 | 0.85 | 17.4 | 10.4 71| 51 | 12.2
Okay, Cs Eqgn. 12.8-2 1520 | 0.90 | 18.4 | 11.1 75| 51 | 12.6
20-25| 0.94 | 19.2| 115 79 | 51 | 13.0
SEISMIC WEIGHT  AscE7-1612.7.2 25-30] 098 [ 20.1| 12.0 | 120 82 | 51 | 13.3 | N/A
Partitions = 15 psf 30-35| 1.02 | 20.9| 125 85 | 51 | 13.6
*Roof weight = 1/2 Partition + Roof DL 35-40| 1.04 | 21.3| 128 87 | 5.1 ] 13.8
*Floor weight = Full Partition + Floor DL 40-45] 1.07 | 21.9| 131 89 | 5.1 141
ROOF 26.0 psf GAR ROOF 22.5 psf 45-50 | 1.09 [ 223 | 134 9.1 | 51 | 14.2
FLOOR 26.0 psf ! Per ASCE 7-16 2.4.1 Basic Combinations
SEISMIC DESIGN CATEGORY  iBC1613.2.5
Seismic DC= D
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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
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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
Category

Exposure ‘C’ (1500 feet from Lake)

I:l Exposure ‘B’ (all other areas)

WIND SPEED-UP (TOPOGRAPHIC EFFECT) - K.t Factor :
Kt Factor - K,

Kt=1.3

1.0

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, *K." 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 detemine 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. Itis the responsibility of individual property owners and map users to
evaluate risk associated with their proposed development. No site-spedific assessment of risk is
implied or othenwise 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 accomparied by a meta data
file containing i about map ion. This data map is available on the
City of Mercer Island website.

The Gity of Mercer Island is using guidance provided within ICC Section 1609 & ASCE 7-05
Chapter 6 regarding definitions used when creating this map.

DEFINITIONS:

Kitfactor:  The topographic effect of wind speed-up atisolated 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)




3/4/25, 10:47 AM

CALIFORNIA

U.S. Seismic Design Maps

USGS web services were down for some period of time and as a result this tool wasn't operational, resulting in timeout error.

OSHPD

USGS web services are now operational so this tool should work as expected.

6427 E Mercer Way
6427 E Mercer Way, Mercer Island, WA 98040, USA
Latitude, Longitude: 47.5449439, -122.2124699

Google

Date

Design Code Reference Document

Risk Category

Site Class

Type Value

Ss 1.451

Sy 0.502

Sms 1.451

Smt null -See Section 11.4.8
Sobs 0.967

Sp+ null -See Section 11.4.8
Type Value

SDC null -See Section 11.4.8
Fa 1

Fyv null -See Section 11.4.8
PGA 0.621

Fraa 1.1

PGAw  0.683

T 6

SsRT 1.451

SsUH 1.609

SsD 4.287

S1RT 0.502

S1UH 0.559

S1D 1.643

https://www.seismicmaps.org

SE 64th St
EMe
re
er Way
3/4/2025, 10:47:39 AM
ASCE7-16
Il
D - Stiff Soil
Description

MCER ground motion. (for 0.2 second period)
MCER ground motion. (for 1.0s period)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2 second SA
Numeric seismic design value at 1.0 second SA

Description

Seismic design category

Site amplification factor at 0.2 second

Site amplification factor at 1.0 second

MCE peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration

Long-period transition period in seconds

Probabilistic risk-targeted ground motion. (0.2 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
Factored deterministic acceleration value. (0.2 second)

Probabilistic risk-targeted ground motion. (1.0 second)

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

Factored deterministic acceleration value. (1.0 second)

Map data ©2025

13



3/4/25, 10:47 AM
Type Value
PGAd 1.424

PGAun  0.621

Crs 0.902
Cr1 0.899
Cy 1.39

https://www.seismicmaps.org

U.S. Seismic Design Maps
Description

Factored deterministic acceleration value. (Peak Ground Acceleration)
Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration
Mapped value of the risk coefficient at short periods

Mapped value of the risk coefficient at a period of 1 s

Vertical coefficient

2/3



3/4/25, 10:47 AM U.S. Seismic Design Maps

DISCLAIMER

liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website.

https://www.seismicmaps.org 3/3
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EAST - LOEST EXPOSURE
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TYPICAL BEAM CASES

CASE #1: (C1)

*ASSUME CASE 1 FOR ALL BEAMS U.N.O.

CASE #5: (C5)

w
L
R, R,
CASE #2: (C2) CASE #6: (C6)
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A W, Wy w,
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oL | L, 4 L
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CASE #3: (C3) CASE #7: (C7)
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CASE #4: (C4)
P, P,
w, w, W,
v v
L oL o *
R, R,
— 1 6427 E Mercer Way 3/27/2025
' - Proiect Date
Mercer Island, WA 0424.2025.01
-I 122 South Jackson Proi. No.
Suite 210 JRF
MALSAM Seattle, WA 98104 -
TSANG t 206.789.6038 Desian
STRUCTURAL DC4

ENGINEERING f 206.789.6042

Sheet




VERTICAL  ANALRS\S

R-0oF FRAMUI N (=
PRE. MTR. TRUSSES @ Z4'sc

_STRuCTVRAL. FASGA BM (*"‘Ob

L=19" £o: 057U
W= Ve x.o04 z.08Y, -Q: 3§'ro.'
R= o0.5¢" Az O.14"

M= (e St = “Yie3

1374 x || Hg LV

HiP TROSS (e .(#qozh
L= /4’ A= 53s'
2 llg x oys = .2LY.

W= .oy =.1GY

phec e HIP TRUSS

\P TR
2.: |.e3" —_—
p-z_: SZI'

M = ‘l‘scp""r'/-q.m""g

B2 x2 LV = .ﬁ,:-l.sks: —Q:thFsi
o

HIP MASTER. Cer) (m4od)

L. o L,22.2%" La=i10"
Wz Wa=.007

w222+ xous = 0.23Y
Pes 2850

Rz Co.2a"

R,z G.2a"

M= 33,6344

EAST nOR - HeAvesT Conot o (# H4o9)

L= 2 £ ozks:
00 =(%xots v dxol) <3857 2= 24psi

R= ose! A= Yoo +
M = 0.*13““‘*)
(ZXZxS

Soomh Boem / Bam Hor ((#900)

LG -eb’-‘-?"lhs%
()o?-(q/z xOoMS + 4 ‘.0‘4)2.5(,37. ‘(3: QOpsi

N L Rz |k Az.o?"
M= 3 =Yauz
CAMTILENERED TRUSS Ce) (#403)
L= 935 A=z 4 (Z-\)?_xa
W=, 09Y.
W= -0BY.
P = osL Bourm FAMICY DITTING HOW (ﬁ'-\o% i
R,z 044" Lt £z 1.3
Rz )etn w:(“"/z 046 + Yuot ) = |.OGSY, -('3: lotps;
M= -2 g% R= 424" LZO.1G"
M= 8_;.‘%1-‘-# 2= L/S"” |
BMoPTion ! |3/ « %y, LVL .\ :.n.,"&/:F !
= -.84ed -Q:S?)P:: ? (GLS%2xq i
C(«,HZ? E MERCER WAY %/“/ 202S
9—1?‘1:&0‘&? ol
MALSAM 172 S0UTHIACKSON S1 DESIC JRF
TSANG SEATTLE Vi

STRUCTURAL T 206 38
MALSAM-TSANG COM

ENGINEERING

SHEE



VERT\CAL Ah—\A\:?&\é

SEcondp RO ORL Fm(z_

IS DP PRE-MFAZ TRUSSES @ 2+'be MAN

(#301) - TRUSS @ SouTH Poley
L= IS’
w= 8/2 x.o4=0.1Y,

092"

2.(»!“"(?‘L

: B

(8302 ~ M @ EAST SI0€ of forcH (c2)

L.z %s’ L2z @.2S'
w'c(us/,_ 73 z.s) ¥.04 2 0.32M/,
bz =(Io.3/'_ +2_§3 xo4= O0.2\Y

P> oA -ff,: l23us
Rz 2.0 £ - 2ps!
ez 2.6 A= 0.3
M= (0. =“/uysq
GL SY% x 10',
p——

(#202) - Truss over FoRcH (D)
L,: 8 L= 2
W=, oY
Wy, _(nsy h x.0M = 0.21Y,
P= oa"
Rz 0.2"
Ry 48"
M= 242w

PROJECT

122 SOUTH JACKSON ST
SUITE 210
q 2

MALSAM
TSANG SEATTLE. \

5 78

STRUCTURAL 206.78¢ 38
MALSAM- TSANG COM

ENGINEERING

(#2oM) ~ Sco™ Porer @M (c2)
L‘T- 12.2S' Lz= ).
wz(Plz + ) x .04 = ©.22Y.

LW,: 0.32%/

P= 0.2 {3~ l.oue.

R 232" £ : G

R,z 286" A:p0225"
Ma By = Y/52¢

(LSY2 x |0%

(#209) - & Livinals o) (€9)

CHZTF E MERCER. WAY

La2 & sz 1 La=l
w0, 2(8%, 4 9)x.085 + .125+ .3C = EEN
Wa,=20/p x0s5 + 'Yex. oM = O3S

We -.(*%. +2)X.04S +. 135+ o35 = [.2%/

Pim &.2a" £: 2.26W;
Pz Lk £2: Zowps
Rz Co. @\ A:.0F"
Rz G4 = “eoeM
M=z q.ornh
(2 SY2x R

wler - a,

P,= Z.oN*a2.S = G 2™

Rz: 8.oa" £2= A
2= loa" Beits Ops
M= 12.22wd+

=2 LVsE SY2x iS5 (5L

™M 24
Foro e@

—

3/Gl2zo2S

DATE

ON24.202S.0|
PROJECT NO

JRE
DESIGN

VZ

SHEET




VERMCAL ANALYSIS
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VERTCAL ANALYSIS
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VERTICAL AMALCYSIS
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