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Criteria Sheet

Codes: Project Location:
Structuras: B'C"-'ZG‘I_S_'--'; Sireet & Number: 4307 E:Mercer Way:
Loading: ASCE 710 City: ;'Mfe'r'ce_r_lslér:ué T state: WA
Wood: NDS 2015 zip: o
Steel: AISC 36010
Concrete: ACI 318-14 Latitude: A7.5692 N
Masonry: TMS 402/602-13 Longitude: -122.2108 W
Occupancy Category

Seismic Load Summary:

ASCE 7 Table 1.5-1

Analysis Procedure:
Lateral System:

Equivalent Laterzl Force Procedure

Light-frame {wood} Walls Sheathed with Wood
Structural Panels Rated Tor Shear Resistance

R: .50 C= 2
Bage Shear V = 12 kips =25
5= 1405 Si= 0.539
Sps™ 0.94 Sp 0.54
Co= 0.144 = 1.0
Wind Load Summary:
V=10 K= 132
Exposure = C

Dead 1.oads:

Roof
Roofing s i
1/2" Sheathing
Trusses @ 24" o¢
Mise./Mech.
Ceiling Finish
Solar Panels ::

Use!

Floor

Finish Floor: .

3/4" Sheathing

Joists @& 16" oo
Misc./Mec

Ceiling Finish

Use

Live Loads:

Soils:

Riiowable Bearing 1500

Marshall Phase 2 DATE
Criteria PROJ. #
STRUCTURAL
ENGINEERING DESIGN

SHEET

f O 206443621
1 2532840470

2241t S, St 100, Semtle; WA 581a)
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Seismic Design

ASCE 710 Seismic Analysis Equivalent Lateral Force Procedure

Seismic Force Resisting System: Per | Baating Wall:Systems::

Tabie 12.241
ol
s
]
o
o0
4
£a
N
[ =

Selsmic Design Cat.
Risik Category

Site Class|iui
Diaphragm Fexibility|:

LAL or 1, o IV per Table 1.5-1
Jper soils report (D assumed, without soils report)

Bearing Wall Systems

e
0o 3
&8
£2
o 78 %-IE
S 1405 ¢ 2% in 50 yr, Latitude & Longitude lookup o &
S 0538 g 2% in 50 yr, Letitude & Longitude lookup 5 8
Ry PR X
R 6.50 ,g ‘i
i Tabie 1.5-2 Ta = G, €q.12.8.7 33
Cq & :t'“;::
Ct Tabie 12.8- e
able 12.8-2 Sus = F,Ss Eq.11.4-1 53
x e Table t2.8-2 P Eq. 11.4-2
T X Eq. 12.8-7 M1 —21;' 1 q. 11.4- ug
To 62 sec Sps = %/3Sus Bq.131.4-3 E &
Ts 0.58 sec SDl = 2/3 SMI Eg. 11.4-4 gg
k 1000 . '
Fa 100 Table 1.4 Sps
= Eg. 12.8-2 E
Fv 150 Tabie 11.4-2 ST (R 4 8
N S
S 141 g Eq. 1.4-1 CS = ;ﬁi EC]. 12.8-3 gj_
S 08 £q. N.4-2 ) /Tg £
- S 0 TL .
o 5= Tmz(;/ie) £g.12.8-4 %
Ses “5857 g [eq nas #
5 5536 IEq' 4. Cs = 0.0445p51, £q.12.8.5 £
(s =001 Eg. 12.85
0144 Controls 7lEq. 12.8-2
Cs R4S Eq. 12.8-3 need not exceed, T< T, ) : E
T Eq, 12.8:5 or 12.8-6 minimurs Cyx = wehy /T wehy  Eq. 12.8-12 §
] . g
Cs, design 0144 o Zir Fi ~ 5
Bidg. Weight | 856k | Fpx = Thwi Wpa Eq.12.10-1 L
‘ Fox = 02551, Wy, Eq.12.10-2 §
\,a_: CsW B3k {Eq. 12.8-1, Strengtih Level Base Shear F;;;x < 0'4SDSIepr £q.12.10-3
V= CopeaW 86 k fEa. 1281 ASD Base Shear
Vertical Distribution iasDY
Story Shear Diaphragm
Level 1, {ft) W, ik h* Wh" ASD Force {p not included}
Cnl® | Felki SV ) | Focate E o min Foxmax | Fpxeesion | ¥=FpuFx
20.3 369 { 0354 | 3.07 a0 | T3 24 48 31 077
10.0 €674 0.646 7.25 1.2 0.8 &8 17.7 8.8 122
1043 11.22
Marshall Phase 2 DATE 1272015
% Selsmic Criteria PRCJ. #
STRUCTURAL DESIGN Vi
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Wind Design - MWFRS

ASCE 740 Chapter 27 - Directionat Procedure

Design Method

} TASD,

Wind Coeflicients

Exposure

mph

K=:0.85° CiTable 26.67
K092 [Table 27.3-1
G={0; 13694

l.ocation and Building Dimensions

Roof Angle - Transverse Di

éegreéé .

Roof Angle - Long Dirj;

degrees

Ground to top of roof ¢

Bot of roof to top of roo

Transverse Wind Pressures
L/B=0.57 h/L = G4t

Megn Roof Height, h

Short Plan Dimension |+

t.ong Plan Dimension

Parapet 7|3

| O 2058436752
1O 2332848470

Pressure Coefficients from Figure 27.4-1; Ground to top of parapet!
Bidg Face Co Average Parapet Height ft
Windward Wail 0.8 " Htof 2ng Level Above Grade |-
Leeward Wall -Q.50
Windward Roof -0.26/0.24 Vetocity Pressure at Mean
{Leeward Roof -0.60 Roof Height, g, = psf
Wall Pressures (Unfactored): ASD Roof Pressures (Unfactored) ASD
Hit K. ! P (PST] | I Horlz Proj
o OHS 53| ; e
15.20 6% 20.19 56 | /3 | 6B 587
20-25 0.94]
.48
IRATH i
s
113
T
ke
L
Marshall Phase 2 OATE 912/2019
Wind Criteria PROJ. #
ENGINGERING DESIGN VMB
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Site Adclress

Address 4307 East Mercer Way Wind Radius
City: Seattle State: WA Angle
lLat Long 47.56919 -122.2104 Exposure

Profile 1:-15"t0 165 °
Peofife 2: 25510 75 °

Profile 3:300° °
SITE MAP rofile 3: 300 to 12(3

f [}

B g

Speedeip
zifvwawind) K. 2

Per Figure

(1 —{xi/uly)

|

L {Upwing)
s Ky = e ¥y
. i Ko = 1,1fH/Lh 5 0.2
2D RIDGE OR 3-D AXISYMMETRICAL HILL PER RGURE 26.8-1
W despher ResidEnce
4307 East Mercer lsland DATE 8/8/2019
Kzt Calcutations PROJ. #
DESIGN MBJ

E G
ENGINEERIN SHEET
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v

Direction: 1
ATop

W Bottom & Mid

~10560 ft -7920 ft

-5280 ft

Direction 3

4 Top WBottom & Mid

10560 ft -7926 ft

Direction 1--15 "to Site

528G ft

A 4

Direction 2 - Site to 165 °

Site\a

-2640 ft Gft

-2640 ft

Profile 1:-15 “to 165 °

Direction 2
388 ft

2911t
194 f

97

2640 ft

Profile 2 : 255 t0 75 °

5280 ft

-~ 0ft

7920 ft 10560 ft

A

Direction: 4
388 ft
291 ft
194 ft
o7t

0t

2640 ft

5280 %t

Direction 3 - 255 o Site

7520 ft

10566 ft

Direction 4 - Site t0 75 °

STRUCTURAL
ENGINEERING

Site Conditions (26.8.1) Site Conditions {26.8.1) Site Conditions {26.8.1) Site Conditions {26.8.1)
1. Unubstructed 1. Unubstructed 1. Unubstructed 1 Unubstructed
2. Isclated Elm@? ““““ 2. Isolated 2. Isolated :
3. Upper Helf Hill Yes 3. Upper Half #ii Yes 3. Upper Half Hifl 3. Upper Half Hilt No lem
4. HALh202 | No | A HAhzO2 Yes 4. HLh2 0.2 No femt 4 HLhz0.2 No  feow
5 H2 15" L Yes | 5. Hz 15’ Yes 5. Hz 15’ Yes | 5. Hz 15' Yes |
Terrain Data TFerrain Data Terrain Data Terrain Data
Terrain i Terrain o Terrain Terrain
Top of Hill Dist. Top of Hilf Dist. Top of Hill Dist, Top of Hitl Dist, |
FBott. of Hill Dist. "éots. of Hili Dist Bott. of Hill Dist. fBott. of Hill Dist.
L @ Hi2 L@H2 lLern L@ Hf2
Site Site upwing Egé— Site
Top of Hill Elev. Top of Hill Elev. 239 Top of Hill Elev. Top of Hill Elev. 39
Bott. of Hil Elev. 18 Bott. of Hill Elev., 17| Bott. of Hili Elev, 16 Botl. of Hill Eigv, 18
- §Site Elev. 0.9 Site Elev. 150.9 Site Eley, 150.9 Site Elev. 150.9
Site Dist. 0 Site Dist, 0 Site Dist. 0f Site Dist, 0
H/2 128 HiZ 28] [m2 204] H/2 204
Kzt Calculations Kzt Calculations Kzt Calculations Kzt Calculations
H= 229) H= 222 H= 374 H= 3734
Lh= 2971 Lh= 743 Lh= 2253 Lh= 2227
x= 584 X 584 X= 2547 %= 2547
7= &0 7= &0 = 60 7=| €0
p={15 u=15 B Y=g ] u=15
[ v=| ¥= |4 ¥=i4 L
Klvalue =105 K1value ={1.05 K1value =[1.05 Kt value =11.05
K1=10.08 K1=]0.31 K1=10.47 K1={0.18
K2=|0.87 K2=/0.48 K2=10.25 K2={0.24
k3=10.92 k3=|0.72 k3=|0.90 k3=10.90
H/Lh ={0.07 HLh =030 H/Lh =047 HAh=
Kzt = Kzt = Kzt =i Kzt =
Project W% ArsHdie FE1DEME DATE 8/8/2019
Kzt Calculations PROJ. #
DESIGN M)
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Direction 5 ' . o ° L Direction 6
ATop MBottom & Mid Profile 3:300 " to 120 o
291 ft
194 ft
97 #
e e e 4 et s et o+ e e oot n e T e e e ST . s s o v emem 0 ft
-10560 ft -7920 ft -5280 ft -2640 ft 0ft 2640 fr 5280 ¢ 7920 ft 10560 ft
Direction 7 \ - O o - Diracticn 8
'“ M Bottom ® Mid Profile 4 : 30 * to 210
op 0 I : . 2{ 388 ft
291 ft
!
. 194 #t
e !
Site ; 97 ft
~10560 ft -7820 -5280 f -2640 f Ot 2640 ft 52801 7926 ft 10560 ft
Direction 8 - 300 “to Site Direction 6 - Site to 120 ° Direction 7 - 30 ‘to Site Direction 8 - Site to 210°

She Conditions (26.8.1) Site Conditions (26.8.1)

Site Conditions (26.8.1)

Site Conditions {26.8.1)

id
b2
b
&
=
o]
9
=
i
=
@

1. Unubstructed =1 J1. Unubstructed 1. Unubstructed 1. Unubstructed
2. Isvlated =1 [2. {solated 2. Isolated (o 2 Isolated
3. Upper Half Hill o= N3 Uppes Half Fill | No  fkest [3. Upper Hall B] - Mo et
4, Hith2 0.2 No lkzt=1 4. H/Lh 2 0.2 Yes 4. Hithz 0.2 No Kat=t
5. Hz 15' Yes | 5. Hz 15’ Yes 5, Hx 15" Yes
Terrain Data Terrain Data Terrain Data
Ridge Terrain o Terrain Terrain
Top of Hifl Dist, Top of Hill Dist, Top of Hifl Dist,
Bott. of Hill Dist, Bott. of Hill Dist. Bott. of Hill Dist.
‘ LeH2 LeH2
Site upwind Site downwnd
Top of Hill Elav, 356 Tep of Hill Elev. 374 Top of Hiil Etev. 374,
Bott. of Hill Elev. 16 —B—oti. af Hill Elev, 16, Bott. of Hill Blev. 187
Site Elev. 150.9 Site Elev. 150.93 Shie Elev. 150.9
Site Dist. 0 Site Dist. 0 Site Dist. 0|
H/2 186 H/2 195 H/2 280
Kzt Caleulations Kzt Calculations Kzt Calculations
H= 339 H= 357 = 187
Liy= 1750 Lh= 1832 ) Lh= 3874
%= 1910| X= 3502 ¥= 3502
T 7= 60 7= ) 7= 60
p={1.5 u={15 u=i1.5
¥=i3 y=13 V=13
K1 vaiue =i1.45 K1 value =i1.45 Kl vaive =145
K1={0.28 K1={0.32 Ki={0.07
K2=10.27 KZ=10.00 K2={G.40
k3=0.90 k3={0.90 k3=:0.95
HiLh ={0.19 HiLh =|0.22 HLh =[{0.05
Kzt Kzt = Kzt = ek
Project ﬁ-ﬁ%@yﬁ% FsptneE DATE 8/8/2019
Kzt Calcudations PROJ. #
DESIGN MBJ
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MARSHALL RESIDENCE
4307 E Mercer Way, Mercer Island, WA 98040, USA
Latitude, Longitude: 47.569191, -122.21035740000002

T epddrd Pl
GOUQIQ
: Date ams.rzme 2:14:58 PM
jaesign_céde Reference Document™ - - PO e e e ASCET-10-
J Risk Category ik

Site Class -~

- Do Btiff Soil

Type Value

Description

MCEx gmund moilon (for G 2 seconé: penod}
|- MCEw ground motion. (for 1.0s pedod) -
Site-modified spectral acceleration value
" Bite-moditied spectial aceeleratioh value "+ :
Numeric seismic design value ai 0.2 second SA

Numenc seismic deszgn value at 10 second SA

Descrlptlon

A B T g e L DB AR i

Fy 15
iPGA- 058"
Froa 1
PGAy 7 0E8
T i
SSRT - 1405,
SsUH 1.468
SsD [ v..32087
SIRT 0538
STUH - DETE
s1D 1.308
PGAD L H2T8 LT
Cos 0.957
Cre. . 0933

Seismic desu_:;n category

*‘Site amplification factor al 0.2 secsnd

Site ampilification facior at 1.0 second
MCEg pedk ground acceleration e
Site amplification factor af PGA

Site modified péak groiing _acl":éjiér_a_t%oh: e

Long-period iransition period in seconds

- Probabifistic Hisklargeted groting ixgtion, (0, 2 second) S
Factored unifarm-hazard (2% probability of exceedancs in 50 years) spectraf acceleratlon

. Factored deterministic acceterahon valire, (0.2 second)

Probahllistic tisk-targeted ground motion. (1.0 second)

Faclored uniform-hazard (2% probability of excesdance in 60 years) spectrat accbleration.

Factored deterministic acceleration value. (1,0 second)

:F'éq_tdr'e;ii deterministic acceferation valug: (Peak Ground Acceleration) .

Mapped value of the risk coefficient at short periods

Mappisd Valie of the isk cosfficient at'a periodrof 15 .
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Service Loads Loading

Spread Footing Soil Bearing Design

[Dead Load =

Live Load =

Wind/EQ Load =

Wind/EQ Moment (M} =

Gravity Load Eccentricity (tX}=

Footing Weight= |

Total Load =

8.0 kips

Total Moment =

Column Dimensions and Location

Service Load Factors

DL

LL

EQ/Wind

Soll Properties
Aliowable Soil Brg. {Qa) =

Overburdan Density (ys) =

Inetrigwi? vy,

Soil Bearing Check (Allowable}

| 0 2064438213
1 0-253.284.0470

&
Column Xc Dimension (Dx} = Jeccentsicity = 4.24 ft. %‘
Column Yc Dimension (Dy} = |Leng. Soil Brg. Under fig.=  15.65 ft. ﬁ
Column Face from right (Cr) = gmax = 141 ksf JOK &
Column Face from left {Cl) = gmin = 0.00 ksf i
=]
Footing Dimensions 1ksf i
L Dimension {X} = ;%t
B Dimenston {Y) = E
Footing Thickness {t} = 3
Ftg Overburden (Ot) = ™
E
g
G
Soil Pressure Equations: e
e<L/6 e>L/6 B
-2 ( 6e _ 40 B
qmax = \1+7 qmax = 3L{L~2e) ,5%)
in = ,.@_( _Ge i = g
gmin = {1 7 qmin =0 %
&
o J .
7 .‘E
6 2
b
5 i
Z
o
..... 4 » -
4 =
; | 2
7 S Sl Sy M i 14 e W e i 1
L b= ¢ .,..r..i.':._..._ — ._.:w
' th :
Y el
0 1 2 3 5 6 7 &8 9 10 11 12 13
» :‘ J
oy —
X .
Marshall Residence P2 9/16/2019
PROJECT DATE
PROJ #
STRUCTURAL
ENGINEERING DESIGN
New Footing at Shear Walt G ViviB (?;

SHEET

934 Bradaway Sulte 100; Tacoma, VA 53402

TACOMA



Spread Footing Concrete Design - ACI 318-14

Footing Properties Strength Load Factors
fconcrete Strength (fc) = 0] : DL
Rebar Yield Strength (f,) = H
Reinforcing Clear Cover {cvr) = EQ/Wind
Reinforcing Depth (d) = o
<3
Factored Loads 3g
Factored Total Load = 8.7 kips €3
Factored Total moment = 30 ft-kips _ oo
Factored Moments and Shears .
Mu Vu % ﬁ‘
Factored Bearing k-ft kips 3%
Eccentricity = 3.45 fi. X Right Side} 22 7 %-2 g
Length of Soil Brg. Under Ftg. = 8.02 ft. Xieftside| 1 0 § E
qmax = 1.08 ksf Y Both Sides 1 2 ' 5 ?;
geolr = 0.41 ksf 2%
qeoll = 0.34 ksf ;,3573
gmin = 0.00 ksf i :§:
Check Negitive Moment Reinforcing Top of Footing g §
Flexural Design - X Direction Flexural Design - Y Diregtion % §
Bar Size = # Bar Size = #4 o
IBars = Bars = oE
Mu = 22 ft-kips Mu = 1 ft-kips %8
@Mn = 79 fi-kips OK PMn = 16 ft-kips OK e
Prin = 0.0018 Controls Brin = 0.0018 Controfs .
Preq = 0.0004 Preg = 0.0002 g
A, Required = 2.32sq.in. j12"oc A Required = 0.38 5q. in. ’§
A, Provided = 2.40sq.in.  JOK A, Provided = 0.40sg.in. JOK &
=
&
One-Way Shear Design - X Direction One-Way Shear Design - Y Direction gf;
Vu = 7 kips Vu = 2 kips
@vn = 16 kips oK Pvn = 96 kips oK
&
B= 6.125 Two-Way (Punching) Shear Design %
v,= 2/(B+1) = 0.28 b, = 57 in g;;
Provide A, V. = 0.11 sq. in. vu = 8 kips Z
Provide 1 bars in center 2 fi of the fig dvn = 73 kips CK 2
and the remainder outside of those extents. g
Concrete Capacity Equations:
4./f'c
Mn=AF, [d - %(B}:;_}%"E ] vn = min (2 + %)\/FE b,d
agd
(2 + 3:) Jf'e
vn=2y/f'cb,d b, =2(Dx +d) +2(Dy + d)
£ = max(Dx, Dy)/min(Dx, Dy)
Marshall Residence P2 9/16/2019
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