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DESIGN CRITERIA IBC 2018
DEAD LOADS

ROOF ROOF DECK 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 TJI @ 16" o.c. 2.3 psf

Truss @ 24" o.c. 3.0 psf Truss @ 24" o.c. 3.0 psf Flooring 1.0 psf

Insulation 1.0 psf 1 1/2" Rigid 2.3 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 Palletized Deck 5.0 psf

Total 18.2 psf Total 19.5 psf Total 10.0 psf

Use 20.0 psf Use 20.0 psf Use 15.0 psf

LIVE LOADS/OCCUPANCY
Risk Category ROOF LIVE FLOOR LIVE DECK LIVE

Roof Deck Snow = 25 psf Occupancy = 40 psf Occupancy = 60 psf

Common Access Stair/Corridor = 40 psf

SEISMIC CRITERIA ASCE 7-16 Ch. 11 & Ch. 12 WIND CRITERIA ASCE 7-16 Ch. 27 Directional Procedure

Imp. Factor = 1.00 Seismic Ht, hn= 45 ft V = 110 mph Kd = 0.85

Site Class = T, Building= 0.3 Exposure = B G = 0.85

R Value = Ts= 0.5 h = 25 ft Kzt = 1.60 *See Kzt

Worksheet

Geo. Ground Hazard? No w/ASCE 11.4.8 Excep's Roof Slope = 4 : 12 = 18 O

Ss = 1.2 Fa = Table 11.4-1

S1 = 1.79 Fv = Table 11.4-2 PRESSURE COEFFICIENTS (Cp)

2 Sms = x 2/3 = Sds = Eqn. 11.4-3 Windward Wall = 0.8 Windward Roof = 0.2

1 Sm1 = x 2/3 = Sd1 = Eqn. 11.4-4 Leeward Wall = -0.5 Leeward Roof = -0.6

 PRESSURE (PSF) q = 0.00256KzKztKdV
2

 Ht Kz qz 0.6xqz
1 qh PWW PLW PWALL PROOF

1 T/Ts= 0.672 ≤ 1.5 0-15 0.57 24.0 14.4  9.8 7.1 16.9 11.3

Okay, Cs Eqn. 12.8-2  15-20 0.62 26.1 15.7  10.7 7.1 17.7 11.3

20-25 0.66 27.8 16.7 16.7 11.3 7.1 18.4 11.3

SEISMIC WEIGHT ASCE 7-16 12.7.2 25-30 0.70 29.5 17.7  12.0 7.1 19.1 11.3

Partitions = 15 psf 30-35 0.73 30.8 18.5  12.5 7.1 19.6 11.3

35-40 0.76 32.0 19.2  13.1 7.1 20.2 11.3

40-45 0.79 33.3 20.0  13.6 7.1 20.7 11.3

ROOF 26.0 psf ROOF DECK 27.0 psf 45-50 0.81 34.1 20.5  13.9 7.1 21.0 11.3

FLOOR 25.0 psf  
1

Per IBC 2018 1605.3.1 Basic Load Combinations

SEISMIC DESIGN CATEGORY IBC 1613.2.5

Seismic DC= D
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NULL NULL

1.200

NULL

1.464

0.507

0.180

0.126

1.757 1.171

CSULT =

No

No

II

D(Default)

6.5

CSALL =

*Roof weight = 1/2 Partition + Roof DL

*Floor weight = Full Partition + Floor DL
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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  
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TYPICAL BEAM CASES
*ASSUME CASE 1 FOR ALL BEAMS U.N.O.

CASE #1: (C1) CASE #5: (C5)

w

L

CASE #2: (C2) CASE #6: (C6)
P

L

CASE #3: (C3) CASE #7: (C7)

CASE #4: (C4)
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Seismic:

Totals:

Base Shear:
V = CS x W

=   0.18 x 114.2k   =   20.56 kips  (Ultimate)
=   0.126 x 114.2k   =   14.39 kips  (Allowable)

Wind:

North-South Exposure

2.5' x 18.4 + 3' x 17.7 = 100 plf EQ

2' x 17.7 + 9.25' x 16.9 = 192 plf

Windward

East-West Exposure

2.5' x 18.4 + 3' x 17.7 = 100 plf EQ

2' x 17.7 + 9.25' x 16.9 = 192 plf

0 0

Level 2 11.25 55.5 10.66

0

0 0
0 0

Roof

Uniform
Force (k)(plf)

8.73239 / 157
10.08124 / 102
0.00--

(kips)

Wind Load

61% 8.73

Wi·HiUnit Wt
(ft)

2400
2000

Distrib. Shear, VWeight Avg Ht
(%)

Roof 26 52.70 22.5

830

Level
(ft2)

Area

0.00
0.00
0.00
0.00

0 40 0.00 11

1185.75

(k-ft)(psf) (kips)

39% 5.66

14.39 k

Level 2

0
0% 0.00

0% 0.00
0 0 0.00 0 0% 0.000

1200

1954.50

768.75
0

25 61.50 12.5

114.20 k 100%

Trib
(ft)

25 0.00 9.5

Roof 5.5 55.5 5.55

25 0.00 9.75 0% 0.00540 --
0.00--
0.00--

5.5

Level
Trib Wind Load Length Shear, V
(ft)          (#/ft)

36.5

Length

(ft) (kips)

(kips)

Shear, V

3.65

0.00

Diaph.

LATERAL ANALYSIS

Date

Design

Proj. No.

5/25/2022

L-1

BRR
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0 9.25 25.5 0.00

0 0

12.39 k

Level 2
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Level

10
0

45.5 8.74
0 0

11.25
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Project
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VERTICAL ANALYSIS 
FIRST FLOOR TRAMN 

Typlcal Units: L=ft, W= kif, P= klp, R = kip, M = k-, V» k, Fb= ksi, Fy = psi 

Units in (Parenthesis) represent Dead Load or 0.6DL (Mo-2.5) 
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