STRUCTURAL CALCULATIONS FOR:
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7119 80TH AVE SE
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SEISMIC CRITERIA Asce7-16 ch. 11 & Ch. 12

DESIGN CRITERIA iBC 2018
DEAD LOADS
ROOF FLOOR
Composition 2.5 psf 3/4" Plywood 2.4 psf
3/4" Plywood 2.4 psf TJII@ 16" o.c. 2.3 psf
Truss @ 24" o.c. 3 psf Flooring 1.0 psf
Insulation 1.0 psf Gyp Board (5/8") 2.8 psf
Gyp Board (5/8") 2.8 psf MEP 1.5 psf
MEP 1.5 psf
Solar Panels 5.0 psf
Total 18.2 psf Total 10.0 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

WIND CRITERIA AscCE 7-16 Ch. 27 Directional Procedure
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Seattle, WA 98104
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7119 80th Ave SE

Mercer Island, WA 98040

Imp. Factor = 1.00 Seismic Ht, hn= 32 ft V=97 mph K¢ = 0.85
Site Class = D(Default) T, Building= 0.3 Exposure = B G= 0.85
R Value = 6.5 Ts= 0.5 h= 321t Kz = 1.44 *See Kzt
Worksheet
Geo. Ground Hazard? No w/ASCE 11.4.8 Excep's Roof Slope = 6:12 = 27 °
S, = 1.6 Foa= 1.200 Table 11.4-1
S, = 0.5 F,= NULL Table 11.4-2 PRESSURE COEFFICIENTS (Cp)
Shs = 1920 x2/3=S4= 1.280 Eqgn. 1143 Windward Wall = 0.8 Windward Roof = 0.3
Smi= NULL x23=8S4= NULL Egn 11.44 Leeward Wall= -0.5 Leeward Roof = -0.6
Csut= 0.197 PRESSURE (PSF) q = 0.00256K,K,K4V?
CSALL = 0.138 Ht K, dz 0-6)«3111 Ah Pww | Puw | PwacL | Proor
T/Ts= 0.567 < 1.5 0-15 | 057 | 16.8 | 10.1 6.9 | 55| 123
Okay, Cs Eqgn. 12.8-2 1520 0.62 | 183 | 11.0 75| 55 | 129
20-25| 0.66 | 19.5| 11.7 79 | 55| 13.4
SEISMIC WEIGHT  ASsCE7-1612.7.2 25-30| 0.70 | 206 | 12.4 84 | 55| 139
Partitions = 15 psf 30-35| 073 | 21.5| 129 | 129 88 | 55 | 143 | 9.9
*Roof weight = 1/2 Partition + Roof DL 35-40| 076 | 224 | 13.4 9.1 55 | 14.6
*Floor weight = Full Partition + Floor DL 40-45] 0.79 | 23.3 | 14.0 9.5 55| 15.0
ROOF 26.0 psf 0 22.5 psf 45-50 | 0.81 [ 239 143 97 | 55| 15.2
FLOOR 25.0 psf ! Per IBC 2018 1605.3.1 Basic Load Combinations
SEISMIC DESIGN CATEGORY  Bc1613.2.5
Seismic DC= D
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7/10/23, 11:44 AM

ATC Hazards by Location

A This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.

© The ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

QTC Hazards by Location

Search Information

Address:

Coordinates:

Elevation:

Timestamp:

Hazard Type:

Reference Document:

Risk Category:

Site Class:

MCER Horizontal Response Spectrum

7119 80th Ave SE, Mercer Island, WA 98040, USA

47.5387084, -122.2327365

297 ft

2023-07-10T18:43:33.856Z

Seismic

ASCE7-16

Cc

Sa(g) Sa(g)
1.50 1.00
0.80
1.00 0.60
0.50 0.40
0.20
0.00 0.00
00 10 20 30 40 50 60 7.0 Period(s)

Basic Parameters

Name
Ss

Sy

Value

1.469

0.508

1.763

0.758

1.175

0.505

Description

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

Numeric seismic design value at 1.0s SA

vAdditional Information

Name

SDC

PGA
Fpea
PGAy
T
SsRT

SsUH

SsD
S1RT

S1UH

https://hazards.atcouncil.org/#/seismic?lat=47.5387084&Ing=-122.2327365&address=7119 80th Ave SE%2C Mercer Island%2C WA 98040%2C USA

Value

D

1.2

1.492

0.902

0.898

0.629

1.2

0.754

1.469

1.629

4.282

0.508

0.566

Description
Seismic design category

Site amplification factor at 0.2s

Site amplification factor at 1.0s
Coefficient of risk (0.2s)

Coefficient of risk (1.0s)

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration
Long-period transition period (s)

Probabilistic risk-targeted ground motion (0.2s)
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Probabilistic risk-targeted ground motion (1.0s)

Factored uniform-hazard spectral acceleration (2% probability of

exceedance in 50 years)
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https://hazards.atcouncil.org/contact
https://hazards.atcouncil.org/eol
https://www.google.com/maps/@47.5387084,-122.2327365,13z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=47.538708,-122.232736&z=13&t=m&hl=en-US&gl=US&mapclient=apiv3

7/10/23, 11:44 AM ATC Hazards by Location

S1D 1.638 Factored deterministic acceleration value (1.0s)

PGAd 1.42 Factored deterministic acceleration value (PGA)

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code adoption process. Users should confirm any
output obtained from this tool with the local Authority Having Jurisdiction before proceeding with design.

Please note that the ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

Disclaimer

Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or liability for its accuracy. The material presented
in the report 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. ATC does 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 report 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 report.

https://hazards.atcouncil.org/#/seismic?lat=47.5387084&Ing=-122.2327365&address=7119 80th Ave SE%2C Mercer Island%2C WA 98040%2C USA
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https://hazards.atcouncil.org/eol
https://earthquake.usgs.gov/ws/designmaps/

Kzt WORKSHEET

ASCE 7-10 26.8.1

Topographic Factor, K,

Figure 26.8-1 ||

Exposure= C Speed-up Speed-up
Bldg Height = 31.5 ft e T
Site Elev = 307 ft o i
ESCARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL
PROFILE 1 PROFILE 2 PROFILE 3 PROFILE 4
Shape = 3-D Hill Shape = 3-D Hill Shape = 3-D Hill Shape = 3-D Hill
H= 319 ft H= 298 ft H= 289 ft H= 308 ft
H/2 = 160 ft H/2 = 149 ft H/2 = 145 ft H/2 = 154 ft
L,= 2640 ft L,= 1320 ft L,= 2323 ft L, = 686 ft
X = 1320 ft X = 158 ft X = 0 ft X = 2429 ft
z= 32 ft z= 32 ft z= 32 ft z= 32 ft
Unobstructed’ Yes Unobstructed’ Yes Unobstructed’ Yes Unobstructed’ Yes
Above Terrain? Yes Above Terrain? Yes Above Terrain? Yes Above Terrain? Yes
Upper Half®  Yes Upper Half*  Yes Upper Half®  Yes Upper Halff  Yes
Site to Crest Upwind Site to Crest Upwind Site to Crest Upwind Site to Crest Downwind
H/Lh*  0.121 H/Lh* 0.225758 H/Lh* 0.124397 H/Lh* 0.4487179
Calc Kzt ? NO Calc Kzt ? YES Calc Kzt ? NO Calc Kzt ? YES
K1: (K1/H/Lh) K1: (K1/H/Lh) K1: (K1/H/Lh) K1: (K1/H/Lh)
Coefficient = 1.05 Coefficient = 1.05 Coefficient = 1.05 Coefficient = 1.05
K, = N/A K,= 0.23705 K, = N/A K,= 0.47115
Ko: (1 - x|/uLy) Ky: (1 - x|/uLy) Ko: (1 - x|/uLy) Ko: (1 - x|/uLy)
uH= 1.5 (Figure26.8-1) [0= 1.5 (Figure26.8-1) |u= 1.5 (Figure26.8-1) (L= 1.5 (Figure 26.8-1)
K, = N/A K, = 0.92 K, = N/A K, = -1.35897
Ky o 7 Ky o 7 Ky o 77 Ky g 7
y= 4 (Figure 26.8-1) |y = 4 (Figure 26.8-1) |y = 4 (Figure 26.8-1) |y = 4 (Figure 26.8-1)
K; = N/A K; = 0.90896 K; = N/A K;= 0.8323
Ka=(1+K; Ky Ky)* Ka=(1+K; Ky Ky)* Ka=(1+ K Ky Ky)* Ka=(1+K;i Ky Ky)*
K, =1.00 K,;=1.44 K,;=1.00 K, =1.00

1 Hill, ridge, or escarpment is isolated and unobstructed upwind by other similar topographic features of comparable
height for 100H or 2 miles (whichever is less) ASCE 7-10 26.8.1

2 The hill, ridge, or escarpment protrudes above the height of the upwind terrain features within a 2-mi radlus in any
quadrant by a factor of two or more. ASCE 7-10 26.8.1
3 The structure is located as shown in Fig. 26.8-1 in the upper one-half of a hill or ridge or near the crest of an
escarpment. ASCE 7-10 26.8.1
4 For H/L, > 0.5, assume H/L , =0.5for K; and L, = 2H for K, and K ;

Kzt = 1.44
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TYPICAL BEAM CASES

CASE #1: (C1)

—>
-

CASE #2: (C2)

W,

.

L, |
Ry

CASE #3: (C3)

CASE #4: (C4)

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

CASE #5: (C5)

CASE #6: (C6)

t L
R, R,
CASE #7: (C7)
W w,

Py P,
w w
1 w, 3
\ 4 \ 4
L oL oL
R, R,
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LATERAL ANALYSIS

Seismic: * Includes 2000lbs for PV Panels
Level Area Unit Wt | Weight Avg Ht Wi-Hi Distrib. | Shear,V | Uniform
eve
(ft?) (psf) (kips) (ft) (k-ft) (%) (kips) (plf)
Roof 2800 22.5 65.00 |* 31 2015.00 66% 13.84 | 215/311
Upper Floor 3500 25 87.50 12 1050.00 34% 7.21 112 /146
Totals: 152.50 k 3065.00 21.05k
Base Shear:
V =CGxW
= 0.197 x 152.5k = 30.05 kips (Ultimate)
= 0.138x152.5k = 21.05 kips (Allowable)
Wind:
North-South Exposure
Trib Wind Load Length | Shear,V
Level
(ft) (#/ft) (ft) (kips)
Roof 16 11'x9.9+1'x13.4 +4'x 12.9 = 174 plf 64.5 11.22
Upper Floor 10 1'x12.9+9'x12.3 =124 plf 64.5 8.00
19.22 k
East-West Exposure
Trib Wind Load Length Shear, V
Level
(ft) (#/f) (ft) (kips)
Roof 16 11'x9.9+1'x13.4 +4'x 12.9 = 174 plf 44.5 7.74
Upper Floor 10 1'x12.9+9'x12.3 = 124 plf 49.5 6.14
13.88 k
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VERTICAL ANALYSIS  cacs4, uno
Roor FRAMING

TPIcAL.  RooF  [Ram (i
Pre— ML TRMSSES A oo,

T AT ST CorMER +H 2p|

L= 25
- '%
W=z .04sl9)= g0 é,\\;c )1\531
F‘Q \\.7/5 Z - ,1"{;"/‘(0“1
M = F0.%]

_UT e [GL SY@X’L‘ﬂ

Typical Units: L = ft, W = kIf, P = kip, R = kip, M = k-ft, V= k, Fb = ksi, Fv = psi
Units in {Parenthesis) represent Dead Load or 0.6DL {00=2.5}
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