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Lateral

Design Criteria

Address: West View Residence
4045 West Mercer Way
Mercer Island, WA 98040

Seismic (2018 IBC)
Sds '= .948 soil factors assuming site class D
Wind (ASCE7-16)

Wind Speed = 97 mph Exposure D Kzt=1.0
{exposure and Kzt from Google Earth)

V=110
Roof Snow (ASCE 7-10)
Pg:= 30 psf  ws:=Pg

Dead Loads
Roof
Baliast reob:= 0
Roofing  Metal Roofing of == 1]
sheathing 5/8" pw shtg == 1.9
purins 11 7/8TI@24" Iz 2.0
beams  514X12PSL@12 o )
insul 10" BATT fins = 1
celing  5/8 gyp ”
Mech/misc relg:= 2.2
rspac = 2.6

wr = reob + rf + shtg + rpurl + rbm + rins + rspac + rclg
wr=12  psf

2nd Floor

Fiooring hardwood
Sheathing 2 layers 3/4" pw
puring 11 7/8TJ@ 16"
beams wi0x30@ 25'
Ceiing 58 gyp

Topping 1.5" gypcrete
Misc/Mech

If ;=2
Ishtg ;= 4.3
lpurl .= 3
Ibm:= 2.4
Iclg == 2.2
ltpg:= 13.8
Imisc := 2.3

w2 = If + lpurl + Ibm + Iclg + Ishtg + Imisc + ltpg

w2 =30 psf w2i = 40

1st Floor

Flooting  hardwood
Sheathing 2 kayers 3/4" pw
purins 11 7/8TJI@ 16"
beams wi10x30@ 25'
Ceiing 5/8 gyp

Topping 1.5" gyperete
Misc/Mech

If i= 2
Ishtg:= 4.3
Inurl := 3
lbm:= 2.4
kelg := 2.2
tpe = 13.8
Imisc:= 2.3

wl = If + lpurl + Ibm + lclg + Ishtg + lmisc + ltpg

wl =30 psf wll = 40

West View Residence
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Lateral West View Residence

Lateral
Seismic
Main Residence

AreaURoof = 25.17.79 WUroof = AreaURoof-(wr + 2) WUroof = 27838

Ct:= 028 x:= 8 hn:=22 Ta:= Ct-hn" Ta=03

Rlong := 3.5 Cslong := _ S Cslong = (.19  above min and below max
Rlong-1.4

Cslongmax := __Sds Cslongmax = 0.6 Cslongmin := .044-8ds Cslongmin = 0.042

Riong-Ta-1.4

Ct=.02 x:=.75 hn = 22 Ta:= Cthn" Ta=10.2

Rtrans := 6.5 Cstrans = _Sds Cstrans = 0,1
Rtrans:1.4

Area2ndFloor := 2050
ArealstFloor ;= 2050

W2ndFloor ;= Area2ndFloor (w2 + 3)
W2ndFloor = 67650
WilstFloor := ArealstFloor-(wl + 3)
W lstFloor = 67630

hr:= 33 hrxWroof := hr-WUroof hrxWroof = 918654.7

h2:= 20.5 h2xW2ndFloor := h2-W2ndFloor h2xW2ndFloor = 1386825
hi = 10.25 hixWlstFloor ;= ht-WlstFloor h1xWlsiFloor = 693412.5
SumhxW := hrxWroof + h2xW2ndF!oor + h1xWlstFloor SumhxW = 2998892 2
hrxWroof
Csr = ——————
SumhxW Csr = 0.3
h2xW2
Cs2 = H2xWandFloor Cs2 =05
SumhxW
h1xW1istF]
Cs] 1=~ IST007 Csl =02
SumhxW
Wtot := WUroof + W2ndFloor + WlstFloor Wtot = 163138
Vsrlong := Wtot-Csr-Cslong Vsrlong = 9668.5
Vsrtrans := Wtot Csr-Cstrans Vsrtrans = 5206.1
Vs2long := Wtot-Cs2-Cslong VsZlong = 14593.8
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Lateral West View Residence

VsZtrans ;= Wiol-Cs2-Csirans Vs2trans = 7859.3
Vsllong ;= Wiot-Cs1-Cslong Vsllong = 7297.9
Vsltrans 1= Wtot-Cs1-Cstrans Vslitrans = 3929.6

Vsrirans + Vs2trans + Vsltrans = 169935
Vsrlong + Vs2long + Vsllong = 31562.2

Wind
Basic Wind Speed BWS:= 110 mph Exposure C
Alpha:= 9.5 Zg = 900 Ht:= 33
2
Ht Alpha
Kd:= 85 Kz:= 2.01-j— Kz=1 Kzt = 1.0
7g
BWS?
q = .00256-Kd-Kz Kzt q=1838
Vwrlong = 33-6-q Vwrlong = 3731.8

Vwrtrans ;= 78-6-q Vwrirans = §820.6

Vw2long:= 33-11.375-q Vw2trans 1= 78-11.375-q
Vwllong = 7074.9 Vw2trans = 167224

Vwllong = 33-10.25.q Vwltrans := 78-10.25.q
Vwllong = 6375.2 Vwltrans = 15068.6

Vwlong = Vwrlong + Vw2long + Vwllong

Vwlong = 17181.8

i
Vwirans ;= Vwrirans + Vw2trans + Vwltrans
Vwtrans = 40611.6

Wind Controls in transverse diraction, seismic Controls in longitudinal direction
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Lateral West View Residence

Shear Wails

2nd Floor to Roof
Shear Wall Redundancy

As bong as twice the total shear wall length divided by the story heightis greater than or equalio 2, a
redundancy factor of 1.0 is allowed.

H:=115
2L1
L1:= 10.66 L1=107 NoBays ;= ? NoBays = 1.85 r1=13
2.12
L2:=2.2.66 L2=53 NoBays := ?; NoBays = 4.3 r2:=1.0
213
L3:= 733 L3=73 NoBays = ? NoBays = 1.3 3= 1.3
Moment Frame A consists of 4 bays therefore rA=1.0 rA:= 1.0
H=093
2-1L.B
IB:= 1625+ 12 LB =283 NoBays := T NoBays = 5.9 rB:=1.0
2-.LC
LC:= 8.66 + 3.79 1.C=124 NoBays = —H—— NoBays = 2.6 C:= 1.0
- 2LD
LD = 8.07 + 12.84 LD =209 NoBays = —H— NoBays = 4.4 D:= 1.0
Shear Wall $1
L:=L1 H:=125 r:=rl
Vs = r-Vsrtrans: Vs =22094 Vw = VLI.U?;—EE% Vw = 2096.8 Vi=Vw
78-
v
vi= — v=281.1
L
HD = vH - H-m.—;: HD = 2847.8 Use: SW1 & HD1
Shear Wall S2
L:=L2 H:i=2 r:=r2
Vwrt
Vsi= ©-Vsrtrans-(.5) Vs = 2603.1 Vw = 2"’"5 Vw=44103  Vi= Vw
A% L
V= — v=_829 Lreq:= .= Lreq =29
L 770 2
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Lateral West View Residence

HD := v-H - H-[O--:}I: HD = 1604.8 Use: SW5 & HD1

Shear WallS3

L:=13 H:=125 r:=13

Vwrirans-2
Vsi= rVsrans— Vs = 1084.6 Vw = ——7;3‘3—-—5—5 Vw = 1413.6  Vi= Vw
"‘?
V= — v=192.8
L
HD = v-H - H-l(]-% HD = 1952.5 Use: SW1 & HD1
Moment Frame MA
Hi=125 r:=rA
17.5 17,
Vs = r-Vsrlong: Vs =2563.6 Vw = —Y‘% Vw = 989.5 V:i= Vs
See Risa Model for design of moment frame
Shear WallSB
L=1LB H:=11 r:=rl
Vwrlong
Vs := r-Vsrlong:.5 Vs =06284.5 Vw = ———-2—— Vw = 1865.9 Vi= Vs
v
Vi — v=2223
L
L
HD := vvH-H- 10-—2- HD = 8933 Use: SW1 & HD1
Shear WallSC
L=LC H=8§ r:=rl
x Vwrlong
Vs = r-Vsrlong-.25 Vs=31423 Vw = T Vw = 933 Vi= Vs
Ay
Vis — v=12524
L
HD = v-H—-H-lO-% HD = 1521.1 Use: SW1 & HD1

LS
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Laterat West View Residence

Shear WallSD

L:=LED H:=28 ti=rl

Vil
Vs = r-Vsrlong..5 Vs = 6284.5 Viw = %""g Vw = 18659 V= Vs
vim v = 300.6
L
HD = v-H - H-lO-% HD = 1568 Use: SW1 & HD2
1st Floor to 2nd Floor

Shear Wali Redundancy

As long as twice the total shear wall length divided by the story height is greater than or equalto 2, a
redundancy factor of 1.0 is aflowed.

H=95
2L1
L= 13.14 L1=13.1 NoBays = -? NoBays = 2.77 rl:=1.0
2113
L13:=75 L13=75 NoBays = —H- NoBays = 1.58 r13:= 13
2L17
L17:= 7.3 L17=75 NoBays = T- NoBays = 1 .58 r17:= 1.3
212 :
L2:=8 12=8 NoBays = - NoBays = 1.7 r2:= 1.3
2.
L3:=13 L3=13 NoBays = --H-li§- NoBays = 2.7 r3:= 1.0
Moment Frame A consists of 4 bays therafore rA=1.0 rA = 1.0
H:=965
-LA7
LA7 = 16.75 LA7 =168  NoBays:= 2;—A NoBays = 3.5 rA7:= 1.0
2-LB
LB:= 225 + 1625 + 493 + 12.5LB = 56.2 NoBays = TS NoBays = 11.8 Bi= 1.0
. 2-LC
LC:= 7.5+ 355 LC=43 NoBays = —H~ NoBays = 9.1 rCi= 1.0
2LD
1LD:=24 LD =24 NoBays = ? NoBays = 5.1 b:= 1.0
Shear Wall 81

Li=L1 H=935 r:==rl
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Lateral West View Residence

Vs = r«{Vsrtrans + Vs2trans)- Vs = 670

. (Vwrtrans + Vw2trans)-8

Vw Vw = 13099 Vi=Vw
782
Vv
Vi= — v=097
L
HD:= vH-H 10--]; HD =3229 Use: SW2 & HD3
Shear WallS1.3

L:=113 H:=95 r:=ri3

8 + 18.
Vs:= r-(Ysrtrans + Vsztrans)-—+—5 Vs = 28853
2.78
A% . .
— (Vwrtrans + Vwltrans)-(8 + 18.5) Vi = 4339 Vo Vw
78-2
A%
vi= — v=1578.5
L
HD = vH -~ H- 10-% HD = 5139.9 Use: SW3 & HD4
Shear Wall$1.7
L:=117 H=95 r:=rl7
12 + 18,
Vs = r{Vsrtrans + ‘\/S,Z‘L‘x'ans)-———+———E Vs = 33208
2.78
Vwrt Vw2 (1 .
Vw::( wrirans + Vw2trans)-(12 + 18.5) Vi = 4994 Vs Vw
782
\'s
vi= — v=6659
L
HD:= v.H- H 10-% HD = 3969.5 Use: SW3 & HD4
Shear Wali 52
L=12 H=95 r=r2
51
Vs:= r(Vsrtrans + ‘~.st'cr'arls)-2—78 Vs =5552.8

] (Vwrtrans + Vw2trans)-51
Vw =
78.2

Vw = 83506 V= Vw

v
vi= — v=1043.8
L
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Lateral

HD = vH - H-lO-T;J- HD = 9536.4
Shear Wall S3
L:=L3 H:=95% r:=13
39
Vs = r-(Vsrirans + Vs2trans)--2---

_ (Vwrtrans + Vw2trans)-39
' 78-2

Vw

v=49]2

i
ol o

HD = vH - H-lO-;I: HD = 4049
Moment Frame MA
H:=125 r:=rA

13.75
2-33

Vs = r(Vsrlong + Vs2long)-

_ (Vwrlong + Vw2iong)-13.75
' 33.2

Vw

See Risa Model for design of moment frame

Use: SW5 & HD5

Vs = 3266.3

Vw = 63353

Vi=Vw

Use: SW4 & HD3

Vs =5055.1

Vw = 22514

West View Residence
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