5’;@&& Fehe [ Ae e drioals

SvP SE 250
/JEReER L3 w4 F80e

é?ff& Lesde ¥

CHIRES FRirdiomer.

Zﬁ/fﬁ oA NES/Densce

BroJECY

TRUCTURAL
ENGINEERING

&
52
e
™~
(o]

8402

Y 2

Suite 100, Tacoma. Wa

oathway.

2124 Theret Sope, Sopte 100, Spattio W

Q34

SEATTLE
TACONA

SWENSON SAY FAGET




Criteria Sheet

Codes Project Location
Structural RE. : Street & Number
Loeding ASCE 7 16 City:
Wood: NDS 2048 ZIP:
Steel: AISC 360-16 :
Concrete: ACI 31814 Latitude: 475926 N
Masonry: TMS 402/602-16 Longitude: 1222310 W
Ground Elevation 40 ft
Occupancy Category

PO 206 £438712
O 2532848470

Risk Category: =

Seismic Load Summary:

TASCE 7 Table 151

Anelysis Procedure: ‘Egulvatent

Lateral System: {ight-frame (wood) Walls Sheathed with Woad
Structural Paneis Rated for Shear Resistance

R 650
Base ShearV = 28 kips
Ss= 138
Sps= 1.00
Ce 0454
Story information

# Stories Above Grade (including Mezzanine Levels)

2124 Trird Ave, Sule 130, Sealtie, WA 58I
924 Braathway, Suite 100, Tacoma, WA 824037

SEATTLE
TACOMA,

Horizontal and Vertical Irregularities: g
Is the building a "Regular Structure™ (No horizontal or vertical Irregularities) ;5"
&
ar
Wind Load Summary: 5
V= 98 Kzr= 1.0 g
Exposure = C g)
Dead Loads:
Roof Floor
Roofing . psf Finish Floor
1/2° Sheathing ‘psf 3/4" Sheathing §
sf Joists @ 16" oc P
: f Misc./Mech. 5
Ceiling Finish . sf Ceiling Finish 2
Solar Panels %

Use

Live Loads:

Use,

Roef
Floar

Snow Loading Criteria:

Ground Snow, p, 20 psf Flat Roof Snow Load, py 25.0 psf

Exposure Factor, C, 1.0C Sloped Roof Snow Load, p, 25.0 psf
Thermal Factor, C, 1.06
Importance Factor, f, 1.00
Siope Factor, C, 037

Soils: Soils Report F'rovéded’«’

Allowable Bearin
Sliding, i
Passivi

Active
Seismic Surcharge |

- pef (Restrained/Unrestrained)

STRUCTURAL
ENGINEERING

Pattison Residence DATE
Criteria PROL. #
DESIGN

SHEET

5/27/2022

ENG



Seismic Design

igﬁg i-ig Eeismic fnaiysxs Equwa et faiera EUFCE Srocedure

'§eismlc Force Resisting System Per
Table 12.2-1

SHEET

Sedsmic Design Cat. [#] Section 12.8.1.3 Exceptions
Risk Category| 0 [ 4 orlil, or iV per Table 1.5-1 [Regular Structure Yes
Site Classj: ¢ J’Assumed default soil properties, per 11.4.3. =5 SI0NEs aoove grage Yes
Diaphragm Flexibiiity T%05s Yes
p=10 Yes
Ss 138 g 2% in 50 yr, Latitude & Longitude iookup Mot Site Class Eor F Yes
- 0481 g 2% in 50 yr, Latitude & Longitude lookup Risk Category For bl Yes
R 6.50 If all exceptions are met, Sy may be taken as
Cy 4.0 1, but not fess than 0.7*(Caicuiated Sy}
[0 25
[ 1.00 Table 1.5-2 T, = ChX Eq.12.8.7
P 3007 e
ol} 02 Table 12.8-2
X 0.75 Table 12.8-2 Building Period Per SMS . FaS.S‘ Eq. 11.4-1
T, 0.26 sec Alternate Analysis Sp1 = B8, Eq. 11.4-2
T 0.26 sec Eq. 12.8-7 SDS = 2/3 SMS Eq. 11.4-3°
Te 042 sec Spi =2/, 8 Eg.11.4-4
Te 0.B8 sec p1 /3 M1 q
T 6.00 sec Per Gectech Report s
120 Table 1.4-1 S g EE% Eq.12.8-2
183 Table 11.4-2 TR Sp
66 g JEq.11.41 L= TR/ Eq.12.8-3
g TR T e 14-2 e
o 1000 g feq. a3 Cs = Sy Eg.12.8-4
Soy G583 g Eq.1.4-4 Cs = 00445551, Eq.12.8-5
Cs = 0.01 Eq. 12.8-5
£q.12.8-2
C, Eq). 12.8-3 need not excead, T<T,
“JEq. 12.8-5 or 12.8-6 minimum _ k pon k
e desigh CVX = thx /zi=1 thi Eq 12.8-12
Bidg. Weight | 1800 & E, = Li=xF i Eg. 12.10-1
px = nw; Wpx Q. 12.10-
TNECW 277k ;Eq. 12.8-1, Strength Level Base Shear P;Jx 2 O'ZSDS‘rewpx Eq' 12.10-2
V= CogeaW 194k Jeq. 12.8-1 ASD Base Shear
Vertlcai Distribution k= 1.000
Story Shear Diaphragm
Level hy, (f) W, (k) h' () W,h,* ASD Foree (p not included)
Cvn (%) Fu (k) SV (k) Fw th pr.max Fex.sesgn V=FE=/FK
300 | 100 | o3rs | 73 73 73 | 56 | m2 73 | 100
200 | 1200 ) 0375 [ 73 4.5 87 84 | 168 87 | 120
10.0 800 0250 4.8 19.4 8.6 2 224 1.2 2.31
3200 194
Pattison Residence DATE L27/2022
Seismic Criteria PROJ. #
ETRUCTURAL DESIGN ENG
ENGINEERING
2

| O 2064436212
| 0 2532849470

2124 THird Ave, Suite 10D, Seatts, Wh 98121
934 Boadway, Suite 100, Tacoma, WA 08402

SEATTLE
TACOMA

& ssfengingars.com

SWENSON SAY FAGET



Wind Design - MWFRS

RECE T Eﬁep&er §5~ Directional Procedure

| Design Method

Location and Building Dimensions

Calculate Kzt?

Wind Coefficients Kzt
_Exposure i Roof Type |
W Roof Slope - Transverse Di
Ko~ 03 Roof Slope - Long Dir
K.=098 " Table 26.10-1 | Ground to top of roaf|:
=~ 1100 Fable 7661 Bot of roof to top of roo
G=]0.85" 2684 Mean Roof Height, h
T Short Plan Dimension
Transverse Wind Pressures Long Plan Dimension
L/B = 0.63 hil. = Q.67 Parapet 7%
Pressure Coefiicients from Figure 27.3-1: Ground to top of parapet
[Bidg Face o Average Parapet Helght
Windward Wazl Q.8
Leeward Wall -0.60
Windward Roof A.03/.018 Velocity Pressure at Mean 205 pst
Leeward Roof -0.57 Roof Height, g, = i
Wall Pressures {Unfactored): Roof Pressures (Unfactored) ASD
& K 0: Porw wats Praats Windward Ronz Pra; |
i i ™ TS hi Wiax Min 0 Leeward | s
TR0 0% 1878 PR 87 =1 8.0 oy T80 |
BTy %1 [ X:1 IEL:Y) 1334 7]
3530 698 2048 138 an
36 164 2176 1476 87
TALEg R Vi 3375 1547 87
TUBLBE) R 488 1604 87
6170 117 24432 16.60 871
H-EO 13 25738 wi7 87
8190 Ti34]TTTTTTIE R 1760 8N
91160 1.26 2628 1788 8.7
Lengitudinal Wind Pressures
L/B =160 hit = 0.42
Pressure Coefficients from Figure 27 4-1:
Ly
0.3
Leeward Wall -0.38
Windward Roof -0.9/-018
Leeward Roof -0.50
Wall Pressures (Unfactored): ASD Roof Pressures (Unfactored) ASD
Hr K = cI— 2 A— B 51 ] Windward Horiz Pro] |
o 065 TAZ TR 7Y YY) EiwT) Wiax i )
w20 68 B8 277 [1:0 I {FT-1 EcX 1 i) ) 380 |
538 084 1863 1334 6,62 1198
25.30] .68 36.45° 138 6,62 12.32
TR 31 164 p3 /el 78 667 1283
B0 i0g, 2355 i5.47 662 13.25}
5160 113 2358 16.04 6.62 13,59
[57s] I A V- I 7.1 1666 6.62 1393
7480 121 257398 747 6562 14.27
8190 124 2588 17.60 6.62 14.53
91100 126 2628 TEd 682 14.70
Patltison Residence DATE 5372022
Wind Criteria PROJ. #
SETRUCTURAL DESIGN ENG

ENGINEERING

SHEET

1O 2064438212
P JE2 2845470

2124 Tzt Ave, Suile 100, Seatile, WA 58121
834 Broadway, Suite 100, Tacoma. WA BRAD2

SEATTLE
TACOMA

ssfenginpers.com

TWENSOM SaY BAGET



Site Address

Address 8019 SE 20th st
City: mercer islanc State: WA

Lat Long 47.59258

<122.2310

Wind Radius
Angle
Exposure

SITE MAP

Speed-up
& (Powuwind;

f

Profile1: 0 to 180 °

Profile 2:270°1090°
Profile 3: 31510135 °
Profile 4 : 45 " to 225 °

Kpe = (1 + K1 K K )*
K; = Per Figure

Kz = (1 — [x|/uLly)
Ky = e~ Y/t

Kye = 1, Hfth= 0.2

PERRQURE26.8-1

STRUCTURAL
ENGINREERING

Pattison Residence

Kzt Calculations

DATE S/27/2022

PRO, #
DESIGN ENG
SHEET 4

| @ 2064436212
1 @ 253.284.9470

2124 Trird Ave, Suite 10, Sesttle, WA SRIH
34 Brsacway, Suile 100, Tocoma, WA 98407

BEATTLE
TACOMA

ssfengineers.com

@

SWENSON 5AY FAGET



| Direction 1

Direction 2

| ATop. MEBottom eMid 316 ft
o | 237 ft
‘ 158 ft
L 4 ‘ ! i !
W ; ; ‘ H 0 ft

-10560 ft -7920 1t +5280 ft -2640 ft 6‘% 2640 1t 5280t 7920 ft 10560 ft
Dlrﬁ?:; _mBottom. e Mid__ Profile 2 : 270 090’ ) DEM;TGL
s ! 237 ft
1584 |
75 ft
I—/"‘ : ' oft
78201t -5280 ft -2640 ft %‘? 2640 ft 5280 ft 7920 ft 10560 ft !

| 10560 ft

Site Conditions (26.8.%)
. Unubstructe T
2. Isolated

B T T

Site Conditions (26.8.1)

Site Conditions {26.8.1)

[ Onubstrucied o

1. Unubstructed

2.isolated

2. Isolated

Direction 3-270‘to Site

* Direction 4 - Site to 950°

Site Conditions (26.8.1)
nubstructe ;

2. Isolated

3.Upper Half Hilli No Jee= |3, Upper Half Fil ket 3. Upper Half Hill 7~ 3. Upper Half Hill]  No  [ea=:
4. Hilhz02 No  frzt J4 HIR20.2 No fa=1 |4 HLNh202 4. HiLh202 No ket
5 Hz 15' Yes | {5 H=15 Yes | 5. H> 15’ 5. H 5 Yes |

Terrain Data Terrain Data Terrain Data Terrain Data
Tercain 2 Ridgt Terrain R Ferran T Ridg Tetrain :
Top of Hill Dist. Top of Hill Dist, Top of Hilt Dist. Top of Hilt Dist.
Bott. of Hill Dist. Bott. of Hilf Dist. o} Bott. of Hili Dist. 1 Bott. of Hill Dist.
Ig @ H2 LeHR 3715) LeH2 494 jehtr
Site upwind Site i downwnd Site upwind Site downwnd
Top of Hill Elev. 265 Top of Hill Eiev. 265 Top of Hill Elev. 174 Tap of Hill Elev. 174
Bott of Hill Elev. ) lBott of Hill Blev, 40 JBott. of Hill Elev. 0 IBott. o Hifi Eiev. o
Site Elev. 396 Site Blev. | 358 Site Efev. 396 Site Elev. 39.6
Site Dist. : 0 Site Dist. o Site Dist, 0 Site Dist. 0
Hi2 | 132 fH2 152 | (& 87 jH2 87
Kzt Calcuiations Kzt Caiculations Kzt Calculations Kzt Caiculations
He 365 A= 325 b, 74 sy 178
Lh=I 16079 th=) 1804 Lh= 9074 Lh=; 6421
x= 5519 = 5519 x= 6580 x= 6580
z= 30 2= 30 z= 30 L 30
p=15 p=:15 u=15 s
v=13 y= 3 e Y3 ¥=3
Ktvalue =145 K1value = 1.45 K1 value =(1.45 Klvalue =145
K1=10.18 K1= 0.03 K&=004
K2='0.00 K2=052 K2=0.32
k3= 0.95 k3=10.89 k3=0.99
H/Lh = HiLlh = Hilh=
Kzt = Kzt Kzt =

SYRUCTURAL
ENGINEERING

Pattison Residence

Kzt Calculations

DATE 5/27/2022
PROJ. #

DESIGN ENG
SHEET 5

o2
3 &
o KE
“ o
<
&R
i~ Iy
cC

2124 Tyindt Ave, Sutte 100, Sealtle. WA 98121
934 Bradwsy, Suite 100, Tacoma, Wa BR407

SEATTLE
TACOMA

& sslenginemrs.com

SWEMSON SAY FAGET




i Direction 5 » . . ° ° « Direction 6
& Top_MBottom & Mid Profile3:315"t0135° 316 ft
i ;
2371t i
1581t |
rA\ 79 ft
- 0ft ‘
-10550 ft -7920 fi -5280 ft -2640 ft ﬁ'tf? 2640 ft 5280 ft 7920 ft 10560 ft
¢ D . ; - 5 . Dctg
i Direction » . . o ® 4 irection
. &Jop. WBottom ... Mid PrOfE|e4 145 10225 o 316 ft
| :
| . - é : 237t
£
; - 79 ft
:
| ~ = : \i 0ft
-10560 ft -7920 ft <5280 ft -2640 ft ﬁ"‘? 2640 ft 5280 ft 7520 ft 10560 ft
Direction 5-315"to Site ~ Direction 6-Siteto135°  Direction 7-45°'to Site ~__ Direction 8 - Site to 225 ©
Site Condltlans (26 8.1) Site Conditions (26.8 1} Site Conditions (26 8.1) Site Conditions (26.8 1)
. Unubstructe i I Unubstructed e 1. Unubstructec ; nubstructe
2. Isolated Yes 2. Isolated - 2. Isotated : 2. Isolated i
3. Upper Half Hill No k=1 §3. Upper Halt Hill No 3. Upper Half Hil !Kzr=1 3. Upper Half Hill : No
4.HLh202 | Ves 4. HiLh 202 _No 4HLh202 | "No law J4HAh202 | VYes
5. Hz 15! Yes 5. Hz t&' Yes | b, Hz 15 Yes | B HzE T ‘\ Yes |
Terrain Data Terrain Data Terrain Data Terrain Data
Terrain 1o [Ferrain i Terrain [|oRi Terrain
Top of Hill Dis! Tap of Hill Dist. Top of Hill Dist. Top of Hill Dist.
Bott. of Hilt Dist. 1Bott. of Hill Dist. Bott. of Hiil Dist. Bott. of Hill Dist.
L@ H2 L@ H/2 L@ H2 3 LeH2
Site Site downwnd| Site upwind| Site o
Top of Hill Elev. 170 Top of Hill Elev. 170 Top of Hill Elev. 316 Top of Hill Elev, |
Bott. of Hill Eiev. s, Bott, of Hill Elev. 14 1Bott. of Hill Elev. o Bott. of Hilf Elev. 0
Site Elewv. 39.6 Site Elev. 39.6 Site Elev. 39.6 Site Elev. 39.64
Site Dist. : 0 Site Dist, 0 Site Dist. 0 Site Dist. , of
H/2 g B85 I52 92 2 j 158 H72 158|
Kzt Caiculations Kzt Calculations Kzt Calculations Kzt Calculations
H=| T70] H= 156 He 316 =) 316)
Lh=: 584 o Lh= 7057 Lh= 11409 Lh= 1008
_x= 584 x| 584 x= 4511y _x= 45
z= 30 z= 30 z= 30
| p=15 LhEls p=15
e 3] ¥=3 v=3 ]
Kivalue=145 K1 value = 145 Kivalue =145
K1=:0.42 K= 004 | _Kt=045
K2=10.33 K2=.074 K2=
k3=:0.86 k3= 0.99 k3=
______HAh=029 HiLh =10.03 H/Lh =

ETRUCTURAL
ENGINEERING

Pattisan Residence

Kzt Calculations

DATE 5/27/2022
PRO.. #

DESIGN ENG
SHEET 6

PO 2068436212
tO 2532869470

AT24 Taird Ave, Suite 100, Seattle, Wa DRI
34 Broadwary, Suite 100, Tecoma, WA 88402

SEATTLE
TACOMA

7 sefenginesrs.com

SWENSON BAY FaGET
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Retaining Wall Analysis

Project Pattison Residence
Wall Height (ft) H1o T.O.F feet

altow bearing pressure psf
allow passive pressure Qp pcf
aflow friction coef f

earth pressure Qa pcf
surcharge pressure psf
heel length inches

w

wall thickness b inches
a

toe length c

inches
footing length feet
inches

~

footing depth
inches

o

depth of soil in front of ftg

length to CL of soil
length to CL of wall
length to CL of toe
passive pressure force
friction resisting force

footing weight

wall weight

so0il welght at heel 0.125
soil weight at toe 0.125
total dead load

Wall moment based on H

overturning moment

sliding force

resisting moment

allowable sliding resistence

Wall ultimate moment 1.6L +1.0E
X

L/3

e=L/2-x if 3x<L

max soil pressure-based on x

min soil pressure-e

max soil pressure-e
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