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I. SEISMIC
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Lateral Analysis shall be based on 2018 "International Building Code" (IBC), Section 1613, ASC/SEI 7-16 "Minimum Design
Loads for Buildings and Other Structures”, Ch. 26 - 30), and Special Design Provision for Wind and Seismic (AWC

SDPWS-2015)
Design Criteria:

Occupancy Category Il - Residential
Importance Factor:
Site Class D

Ig = 1.00 Iy := 1.00
Seismic Use Group |

Seismic Design Category D - Residential
Spectral Accelerations for short periods: Sg:= 1.411
Spectral Accelerations for a 1-second period:
Site Coefficient - table 1613.3.2 (1&2) F
(16-36)

(16-37)

Sus = FuSg Sms = 1.98
Svi = Fy'S; Sy = 0.74

Spectral Response Parameters

Design Coefficient (ASCE Table 12.2-1):
R=65

Q,:=3 Cq:=2

=14

a-

2
SDS = ;SMS (1 6'38)

S; := 0.491

F,:=15

Sps = 1.32 (16-39)

2
3 Sp; = 0.49

Sp1 = —Swmi

Earthquake Load Combination - Allowable Stress Design (ASCE 12.4-3 & 12.4-4a)

Ep = p-Qg pi=13
LCs:= (1.0 + 0.14Spg)-D + H + F + 0.70p-Qg

E, := 0.20-Spg-D

LCq:= (1.0 + 0.105-Spg)D + H + F + 0.525-p-Qg + 0.75L + 0.75-S

LCg:= (0.6 — 0.14-Spg)D + 0.70p-Qg + H

Earthquake Load Combination with Over-strength Factor 2, - Allowable Stress Design (ASCE 12.4.3.2)

LCsos:= (1.0 + 0.14Spg)-D + H + F + 0.702, Qg

LCgos:= (1.0 + 0.105-Spg)D + H + F + 0.525-Q,-Qg + 0.75L + 0.75-S

LCgos = (0.6 — 0.14-Spg)D + 0.70Q,-Qg; + H

F'Sps
R

Seismic Base Shear (ASCE 12.14-12) Y=

A. Determine Seismic Dead Loads

(D):

fr := 15psf Framing Dead Load

Pio := Opsf Concrete Topping (Floors)

Py == Opsf Roof Tile

Py = 7psf Wall
Total Floor Dead Load (D): Dy := 1t + py D¢ = 15-psf
Total Roof Dead Load (D): D, := fr + py D, = 15-psf
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F' = 1.0 for one story
1.1 for two story
1.2 for three story
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B. Determine Seismic Weight (W):

6/15/2022
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Exterior Wall Dimensions (ft):

Overall Building Dimensions : L1 := 18.5ft L7 := 68.54t
h; == 10ft Height of First Floor Walls L2 := 46.51t L8 := 42.51t
h, == 9ft Height of Second Floor Walls L3 := 65ft L9 := 7ft
w, == L8 Average width of second floor L4 = 42.51t L10 := 22ft
l,:= L7 Average length of second floor L5 := 22ft L11:= 17ft
w, = L4 Average width of roof L6 := 46.51t L12:= 13ft
l,:=13 Average length of roof L13:= 171t
L14:= 13ft

Total Floor/Roof Areas (ftz)

Ag = 147167 Ag = 1471 £ Roof

A, = 19716 A, = 1971 2 Second Floor + Low Roof

Ap = 1207 Ag = 1207 > First Floor

TOTAL WEIGHTS - ROOF DIAPH. +(1/2) 2nd WALLS :

W, = AgD, + [5-hy: (I, + wy)-2] py W, = 28.84-k

TOTAL WEIGHTS - 2nd FLR. DIAPH. +(1/2) 2nd WALLS + (1/2) 1st WALLS :

Wy = Ay Dg + [[py(ha + hy)-.5] 5] + [pw(h + hy)-5]w, W, = 36.95-k

TOTAL WEIGHTS - ROOF + FLOOR + WALLS

W=W,+ W, W = 65.78-k

C. Determine Seismic Base Shear (ASCE 12.14-12): Vinax = ?W Vinax = 14.66-k
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D. Vertical Distribution of Lateral Forces (ASCE 12.14-13) F, =

Longitudinal Direction

W,
Fllong = vaax Fllong =823k
Wr
Frlong = vaax Frlong =643k
Viiong = Friong Viong = 6.43-k Upper Story Shear Longitudinal
Valong = Friong + Filong Vaiong = 14.66-k Lower Story Shear Longitudinal
Lateral Direction
W,
Fltae 1= 5 Vinax Fip = 8.23-k
Wr
Fitar = 5 Vinax Fypy = 643k
Vitat = Friong Vijat = 6.43k Upper Story Shear Lateral
Vatat = Friong + Filong Volat = 14.66-k Lower Story Shear Lateral
Vi
w5 = —= w5' = 151.22-plf
WI'
Valong
w6' = —— W6' = 344.96.plf
W3
Vrlat
w7 = | w7' = 98.88-plf
T
VZlat
wa8' = | w8' = 214.03-plf
2
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E. Determine Building Redundancy p p=13

Second Floor:

WALLAA
Laa := 22ft Vaa:= (L1-.5)-w7' Vaa =914.61b

WALL BB
Lbb := 13.3333ft Vbb = (L1 + L2)-.5-w7" Vbb =3213.441b

WALLCC
Lce := 26.5ft Vce := (L2)-.5-w7' Vce = 2298.851b Vaa + Vbb + Vce = 6426.89 1b

WALL DD
Ldd := 471t Vdd = (L4)-.5-w5' Vdd = 3213.441b

WALL EE
Lee := 21.16671t Vee := (L4)-.5-w5' Vee = 3213.441b Vdd + Vee = 6426.89 Ib

First Floor:

WALLA
La = 24.5ft Va:= (L5)-.5-w§' Va = 2354.321b

WALLB
Lb := 20.3333ft Vb := (L5 + L6)-.5-w8& Vb = 7330.51b

WALLC

Lc = 18.5833ft Vc:= (L6)-.5-w§8' Ve =4976.18 1b Va + Vb + Vc = 14660.99 1b
WALLD

Ld := 31.75ft Vd := (L8)-.5-wob' Vd = 7330.51b

WALLE

Le = 12t Ve := (L8)-.5-w6' Ve = 7330.51b Ve + Ve = 14660.99 b
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F. Calculate Earthquake Forces

Eiong := 0.70p- Vinax

Ejat := 0.70p-Vipax

Erlong = 0.70p- 1:rlong

E2long = 0.70p- Frlong

lopgr= Erlong
m:: Erlong + E2long
ity = Erlong

,}VIMV:— Erlong + E2long

Uniform Loads to Roof/Floor Diaphragm (seismic)
(Adjusted to working stress level)

Erlon
)
w5 = ——
W
EZlon
g
w6 = ——
p)
Erlon
)
w7 =
I
EZlon
g
w8 =
I

8456 SE 4oth St

Mercer Island, WA

Ejong = 13.34°k
Ej = 13.34-k
Eqjong = 5.85'k
E210ng = 5851(
Viong = 5:85°k
Vilong = 11.7:k
Vi = 5.85-k
Vo = 11.7:k

w5 = 137.61-plf

w6 = 137.61-plf

w7 = 89.98-plf

w8 = 85.38-plf
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Base Shear Longitudnal

Base Shear Lateral

Upper Floor Story Shear

Lower Floor Force

Upper Story Shear Longitudinal
Lower Story Shear Longitudinal
Upper Story Shear Lateral

Lower Story Shear Lateral
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Uniform Load Seismic (Roof Diaph. Longit.)

Uniform Load Seismic (2nd Floor Diaph. Longit.)

Uniform Load Seismic (Roof Diaph. Lat.)

Uniform Load Seismic (2nd Floor Diaph. Lat.)



NN Engineering, P.S. 8456 SE 4oth St
PO Box 39681, Lakewood, WA 98496 Mercer Island, WA

E. Earthguake Loads (Working Stress)

Second Floor:

WALLAA

Laa = 22t Vaa := (L1-.5)-w7 Vaa = 832.281b

WALL BB

Lbb = 13.33 ft Vbb := (L1 + L2)-.5-w7 Vbb = 2924.23 Ib

WALL CC

Lee =2651t Vee = (L2)-.5-w7 Vee = 2091.951b Vaa + Vbb + Vce = 5848.47 1b
WALL DD

Ldd = 47 ft Vdd = (L4)-.5-w5 Vdd = 2924.23 1b

WALL EE

Lee = 21.17 ft Vee := (L4)-.5-w5 Vee = 292423 1b Vdd + Vee = 5848.47 Ib
First Floor:

WALLA

La=245ft Ya:= (L5)-.5-w8 Va=939.171b

WALL B

Lb =20.33 ft Yb;= (L5 + L6)-.5-w8 Vb = 292423 1b

WALLC

Le = 18.58 ft Ye = (L6)-.5-w8 Ve = 1985.06 1b Va+ Vb + Vc = 5848.47 Ib
WALLD

Ld =31.75ft Yd ;= (L8)-.5-w6 Vd = 292423 1b

WALLE

Le=12ft Ve = (L8)-.5-w6 Ve = 292423 1b Ve + Ve = 5848.47 1b
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Il. Wind on Buildings MWFRS- Part 2 Enclosed Simple Diaphragm ps = MK epsao (ASCE Egn. 28.5-1)

Low-Rise Buildings (ASCE Ch. 28)

Lateral Analysis shall be based on 2018 "International Building Code" (IBC), Section 1613 and ASC/SEI 7-16
"Minimum Design Loads for Buildings and Other Structures", Ch. 26 - 30), Special Design Provision for Wind and

Seismic (AWC SDPWS-2015)

Simplified Design Wind Pressure, Pgs, (psf)

Design Criteria: ~ V ;7110 mph Ultimate

\

asd

=85 mph Nominal

Exposure B Occupancy Category: Il

Ky= 1.0

Height (h) < 60ft Height < least width horizontal

dimension

Wind Speed (IBC Table 1609.3.1)

Ps30.a = 15.9psf-Ky
Ps30.B = 4.2psf-Ky
ps30.c = 10.6psf K
Ps30.p = 2.3psf-Ky
Ps30.E = —13.8psf-Ky
Ps30.F = —9.6psf-K,
Ps30.G = —9-6psf-Ky
Ps3o.H = —7.3psf-Ky
Ps30.Eoh := —19.3psf Ky

Ps30.Goh = —15.1psf-K

Height Above
Ground (ft.) A
O' tO 15' >\15 = 100

15' to 20' >\20 = 1.00

201025 Xy:= 1.00

25' to 30' >\30 = 1.00

30'035'  Xgs5:= 1.05

35'1040° N := 1.09

Horizontal Pressure

Horizontal Pressure

Horizontal Pressure

Horizontal Pressure

Vertical Pressure

Vertical Pressure

Vertical Pressure

Vertical Pressure

Vertical Pressure

Vertical Pressure

End Zone of Wall

End Zone of Roof

Interior Zone of Wall

Interior Zone of Roof

End Zone Windward Roof

End Zone Leeward Roof

Interior Zone Windward Roof

Interior Zone Leeward Roof

Overhang @ End Zone Windward Roof

Overhang @ Interior Zone Windward Roof
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A. DETERMINE BASE FORCES

8456 SE 4oth St

Mercer Island, WA

6/15/2022
12022 L [0].xmed

Height Above Wind Pressure (Horiz.) Wind Pressure (Horiz.) Wind Pressure (Horiz.) Wind Pressure (Horiz.)
Ground (ft.) (Wall End) (Roof End) (Wall Interior) (Roof Interior)
0'to 15' Pla = N5 I'ps30a Plg:= N5 I'ps3oB Plc = Nis-I'pssoc Plp:= N5 I'ps3op
Pl = 15.9-psf Plg = 4.2.psf Plc = 10.6-psf Plp = 2.3-psf
15't0 20° P24 = N0 I'Ps30.a P2g := Xoo'I'Ps30B P2¢ = No I'ps3o.c P2p = XNo'I'Ps30.0
P25 = 15.9-psf P2 = 4.2.psf P2¢ = 10.6-psf P2p = 2.3-psf
20'to 25' P34 = N5 I'ps30a P3g = Nos-I'ps30B P3¢ = Nos-I'ps3o.c P3p = N5 I'ps3op
P35 = 15.9-psf P3g = 4.2.psf P3c = 10.6-psf P3p = 2.3-psf
25'to 30° P4, = X30'I'Ps30.a Pdg := X30'I'Ps308 Pd¢ = N30'I'ps3o.c P4p = X30'I'Ps30.0
P4, = 15.9-psf P4g = 4.2.psf P4c = 10.6-psf P4p = 2.3-psf
30'to 35 P55 = X35 Ips0a P5p = X\3s-I'ps3on P5c = N5 Ipssoc P5p = N3s:I'ps3op
P55 = 16.7-psf P5g = 4.41-psf P5¢ = 11.13-psf P5p = 2.42-psf
35'to 40° P64 = N0'I'Ps30.4 P6g = N40'I'Ps30.8 P6c = N0 I'Ps3o.c P6p = N0'I'Ps30.0
P65 = 17.33-psf P6g = 4.58-psf P6c = 11.55-psf P6p = 2.51-psf
Height Above Wind Pressure (Vert.) Wind Pressure (Vert.) Wind Pressure (Vert..) Wind Pressure (Vert.)
Ground (ft.)
0'to 15' Plg = N5 I'ps3or Plg = NisI'ps3or Plg = Nis'I'ps3oG Ply:= Nis'I'psson
Plg = -13.8-psf Plg = -9.6-psf Plg = -9.6-psf Ply = -73-psf
15't0 20° P2g = 2o I'Ps3or P2g := X' I'ps3or P2 = No'l'ps30.G6 P2y = XNo'I'Ps3on
P2g = —13.8-psf P2g = -9.6-psf P2G = -9.6-psf P2y = -7.3-psf
20't0 25' P3g = MosIps3or P3p = XosIpssor P3G = s Ipsioa P3g = Xos-Ipsson
P3p = -13.8-psf P3g = -9.6-psf P35 = -9.6-psf P3y = -73-psf
25'to 30° P4g = 230 I'ps3o e Pdg := X30'I'ps30.r PG = X30''Ps30.6 P4y = X30'I'Ps3on
P4p = —-13.8-psf P4g = -9.6-psf P4G = —9.6-psf P4y = -7.3-psf
30'to 35' PSg = X35 I'ps3o PSg = X35 I'ps3or PSg = N5 I'ps30G PSy = N35:I'psson
P5g = —14.49-psf P5g = —10.08-psf P5G = —10.08-psf PS5y = -7.67-psf
35'to 40° P6E := Xo' I'Ps3o e P6r := X' I'Ps30.F P6G = Mo’ l'Ps30.6 Péy = X' l'Ps30.n

P6g = —15.04-psf

P6p = —10.46-psf
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P6G = —10.46-psf

P6y = —7.96-psf
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Height Above

Wind Pressure (Vert.)

Ground (ft.)

0'to 15'

15'to 20’

20'to 25'

25'to 30’

30'to 35'

35't0 40'

(Overhangs)

Plgoh == N5 I'Ps30.Eoh
Plgon = —19.3-psf

P2Eoh == X0 I'Ps30.Eoh
P2gon = —19.3-psf

P3goh == X5 I'Ps30.Eoh
P3gon = —19.3-psf

Pdggn = X30''Ps30.Eoh
Pa4g,, = —19.3-psf

PSgoh == X35 1'Ps30.Eoh
P5gon = —20.27-psf

P6Eoh == N0 I'Ps30.Eoh
P6pp, = ~21.04-psf

8456 SE 4oth St
Mercer Island, WA

Wind Pressure (Vert.)
(Overhangs)

Plgoh == Ni5°'Ps30.Gon
PlGOh = —151psf

P2Gon = N20''Ps30.Gon
P2G0h = —151psf

P3Goh = N25'1'Ps30.Gon
P3G0h = —151psf

P4Gon = X30''Ps30.Gon
P4G0h = —151psf

PSGoh = A35:'Ps30.Gon
PSGon = —15.86-pst

P6Goh = Na0'1'Ps30.Gon
P6G0h = —1646pSf
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ridge := 271t total height projected area (lateral direction measured)
plate2 := 8ft second floor plate ht
platel := 8ft + 12in  platel = 9-ft first floor 8ft plate ht + 12in joist depth
platel + plate2 = 17-ft total height to second floor plate
yl = (ridge — platel — plate2).5 yl = 5-ft ave distance to center trapazoid
platel + plate2 + yl = 22-ft total average longit height (longitudinal direction)

Determine Uniform Wind Loads:

wl = Pl 2ft + P2 51t + P32t + P4¢-0ft + P5-0ftt wl = 95.4-plf Uniform Load Wind (Roof Diaph Longit)
w2 = Plc-9ft + P2¢-0ft + P3¢-0ft + P4¢-0ft + P5.-0ftft w2 = 95.4-plf Uniform Load Wind (2nd Floor Diaph Longit)

Roof Diaph Lat)

(
(
W3= Plo2ft + P25t + P3¢-5ft + PAc-2ft + P5-Oft w3 = 148.4.plf  Uniform Load Wind (
(

wa = P1c-10.5ft + P2¢-5ft + P3¢-0ft + P4¢-0ft + P5¢-0ft w4 = 164.3-plf Uniform Load Wind (Roof Diaph. Garage)

Wiat := W3 + W2 Wiat = 243.8-plf TOTAL WIND LOAD PER LIN FT.
OF BLDG.
Wiong = W1 + w2 Wiong = 190.8-plf
Vilong = Wiong"W2 Vilong = 8-11°k WIND BASE SHEAR - LONGITUDINAL DIRECTION
Vilat := Wit 1 Vilar = 16.7-k WIND BASE SHEAR - LATERAL DIRECTION

C. STORY SHEAR -WIND

LONGITUDINAL DIRECTION

Vi long.wind .= W1-W; Vi longwind = 4.05°k
V2 long.wind = W2:W2 + Vi jong wind V2 long.wind = 8.11-k
LATERAL DIRECTION

Vilatwind == W3-1; V. latwind = 9-65-k
Vo latwind = W2-1o + Vi jat wind V2 latwing = 16.18-k
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Mercer Island, WA

ll. SUMMARY OF STORY SHEARS Vx :

SEISMIC WIND

LONGITUDINAL LATERAL LONGITUDINAL
ROOF Viiong = 5.85-k Viat = 585k Vi long.wind = 4.05-k
SECOND Valong = 11.7°k Vot = 11.7°k V3 long wind = 8-11-k

(Controlling uniform load/shears)

LONGITUDINAL LATERAL

ROOF Vr.long = "w5-eq" Vitat = "wW3-wind"
SECOND V) jong = "W6-eq" Vs 1ot = "w2-wind"

A. SUMMARY UNIFORM LOADS:

wl = 95.4-plf WIND (Roof Diaph. Longit.)

w2 = 95.4-plf WIND (2nd Flr. Diaph.Longit./Lat.)
w3 = 148.4-plf WIND (Roof Diaph. Lat.)

w4 = 164.3-plf WIND (Roof Diaph.)

SEISMIC (Roof Diaph. Longit.)
SEISMIC (2nd Fir. Diaph.Longit.)
SEISMIC (Roof Diaph. Lat.)
SEISMIC (2nd FIr. Diaph.Lat.)

w5 = 137.61-plf
w6 = 137.61-plf
w7 = 89.98-plf
w8 = 85.38-plf
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LATERAL

Vi latwind = 9.65-k

V2 lat.wind = 16.18-k
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IV. SHEAR ON SHEAR WALLS (Earthquake)

2ND FLOOR
WallAA: Wall BB : Wall CC :
Laa = 221t Lbb = 13.33 ft Lee = 26.5 ft
aa = EL2)- W7 (L1 + 12)-5-w7 (L2)-.5-w7
Laa vbb = —m8m8m—— vee ;= —————
Lbb Lcce
vaa = 37.83-plf B
vbb = 219-plf vee — 7991t
Wall DD : Wall EE :
Ldd = 471t Lee = 21.17 ft
(L4)-5-w5 (L4)-.5-w5
vdd .= — vee ;= ——
Ldd Lee
vdd = 62.22-plf vee = 138.15-plf
1STFLOOR
WallA WallB WallC:
La = 245 ft Lb = 2033 ft Lo = 18.58 ft
va e (2) 5 w8 + vaa-Laa (L5 + L6)-.5-w8 + vbb-Lbb (L6)-.5-w8 + vee-Lee
La vb = Ve =
Lb Lc
va = 72-plf vb = 288-plf ve = 219-plf
WallD: WallE :
Ld = 31.75 ft Lo 128
vd = (L8):.5-W6 + vdd-Ldd (L8)-.5-w6 + vee-Lee
Ld ve =
Le
vd = 184-plf

ve = 487.37-plf
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V. SHEAR WALL STRENGTH

8456 SE 4oth St

Mercer Island, WA

A. OVERTURNING MOMENT ON WALLS

1st Floor Walls HW = h,

Wall Length
A Lal = 2451t
B Lbl := 3.125ft
C  Lecl:=2751t

D Ldl := 3.125-ft

E Lel := 3-ft

2nd Floor Walls HW:=h
NV

AA Laal := 22-ft

BB Lbbl :
CC  Leccl := 4.75-1t

DD Lddl = 3.5-t

EE Leel := 2.8333-ft

13.3333-ft

Overturning Moments

OTMal := va-Lal-HW

OTMbl1 := vb-Lb1-HW

OTMcl := ve-Lcl-HW

OTMdI := vd-Ld1-HW

OTMel = ve-Lel-HW

2

OTMaal := vaa-Laal-HW

OTMbbl := vbb-Lbbl-HW

OTMccl := vee-Leel-HW

OTMdd! := vdd-Ldd1-HW

OTMeel := vee-Leel-HW

OTMal = 17714.52 ft-1b

OTMbI = 8988.44 ft-1b

OTMcl = 6033.26 ft-1b

OTMdI = 5756.37 ft-1b

OTMel = 14621.17 ft-1b

OTMaal = 7490.54 ft-1b

OTMbb1 = 26318 ft-1b

OTMccl = 3374.75 ft-1b

OTMdd1 = 1959.86 ft-1b

OTMeel = 3522.85 ft-1b
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B. SHEAR WALL DEAD LOAD RESISTING MOMENT (cont.)

15 psf for dl used to take into account of loads from adjacent walls.

2nd Floor Shear Walls HW := h,
MWW

Dead Load on Shear Wall
Shear . . -
_Wall Roof / Floor Weights Wall Weights Dead Load Resisting Moment
2
AA1 DLRFaal := 5.5-ft-(?Drj-Laa1 DLWLaal := HW-p,,-Laal DLaal := DLWLaal + DLRFaal
DLRFaal = 12101b DLWLaal = 13861b DLaal = 259610
DLRMaal := DLaal-Laal-.5
DLRMaal = 28556 ft-1b
2
BB1 DLRFbb1 := 3-ft-(?Drj-Lbb1 DLWLbb1 := HW-p,,-Lbbl1 DLbbl := DLWLbb1 + DLRFbb!
DLRFbb1 = 400 Ib DLWLbb1 = 840 1b DLbbI = 124016
DLRMbb! := DLbb1-Lbb1-.5
DLRMbb!1 = 8266.63 ft-1b
2
CC1 DLRFccl := 5.5-ft-(?Drj-Lcc1 DLWLccl := HW-p,,-Lecl DLccl := DLWLcel + DLRFccl
DLRFccl = 261.251b DLWLccl = 299.25Ib DLeel = 560.51b
DLRMcel := DLecl-Leel-.5
DLRMcel = 1331.19 ft-1b
2
DD1 DLRFdd1 := 18-ft~(g-Dr)-de1 DLWLdd1 := HW-p,,-Ldd1 DLdd1 := DLWLdd1 + DLRFdd!1
DLRFdd1 = 6301b DLWLAd! = 220.51b DLddI = 850.51b
DLRMdd1 := DLdd1-Ldd1-.5
DLRMdd!1 = 1488.37 ft-1b
2
EE1 DLRFeel := 18-ft-(?Dr)-Lee1 DLWLeel := HW-p,,-Leel DLeel := DLWLeel + DLRFeel
DLRFeel = 509.99 Ib DLWLeel = 178.5 b DLeel = 688.491b

DLRMeel := DLeel-Leel-.5
DLRMeel = 975.35 ft-1b

Page 14
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B. SHEAR WALL DEAD LOAD RESISTING MOMENT (cont.)

1st Floor Shear Walls HW = h,;
MWW

Dead Load on Shear Wall
Shear . . -
_Wall Roof / Floor Weights Wall Weights Dead Load Resisting Moment
2
A1 DLRFal := 3.5~ft-(;-ij-La1 DLWLal := HW-p,,-Lal DLal := DLWLal + DLRFal
DLRFal = 857.51b DLWLal = 17151b DLal =2572.51b
DLRMal := DLal-Lal-.5
DLRMal = 31513.12 ft-1b
2
B1 DLRFbI := 3~ft-(;-ij-Lb1 DLWLDbI := HW-p,Lbl DLbl := DLWLb1 + DLRFb1
DLRFbl = 93.751b DLWLDb1 = 218.751b DLbI = 312.51b
DLRMbI1 := DLb1-Lbl-.5
DLRMb1 = 488.28 ft-1b
2
C1 DLRFcl := IO-ft(g-ij-Lcl DLWLcl1 := HW-p,,-Lcl DLcl := DLWLc1 + DLRFcl
DLRFcl = 2751b DLWLcl =192.51b DLel = 467.51b
DLRMcl := DLcl-Lcl-.5
DLRMcl = 642.81 ft-1b
2
D1 DLRFdI := 3~ft-(;-ij-Ld1 DLWLAI := HW-p,-Ldl DLd1 := DLWLd1 + DLRFd1
DLRFdl = 93.751b DLWLdI = 218.751b DLdI = 312.51b
DLRMd1 := DLd1-Ldl1-.5
DLRMd1 = 488.28 ft-1b
2
E1 DLRFel := 3-ft-(;~ij~Le1 DLWLel := HW-p,,-Lel DLel := DLWLel + DLRFel
DLRFel = 901b DLWLel =2101b DLel =3001b

DLRMel := DLel-Lel-.5
DLRMel = 450 ft-1b

Page 15
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8456 SE 4oth St

6/15/2022

Mercer Island, WA

12022 L [0].xmed

C. HOLDOWN FORCES ON WALLS

Second Floor

AA1

BB1

CC1

DD1

EE1

First Floor

A1

B1

C1

D1

E1

HDFaal :

HDFbb1 :

HDFccl :

HDFddl :

HDFeel :

HDFal

HDFbl

HDFcl

HDFd1

HDFel :

B OTMaal — DLRMaal
Laal

OTMbbl — DLRMbb1

Lbbl
OTMccl — DLRMcel
Lecl

OTMdd! — DLRMdd1

Ldd1

OTMeel — DLRMeel
Leel

OTMal — DLRMal

Lal

OTMb! — DLRMb1

Lbl

OTMcl — DLRMcl

Lcl

OTMd! — DLRMdI1

Ldl

_ OTMel — DLRMel
Lel

= + HDFaal

= + HDFbbl

= + HDFccl

= + HDFdd1

+ HDFeel

Page 16

HDFaal = -957.521b

HDFbbl = 1353.86 1b

HDFccl = 430.221b

HDFddl = 134.711b

HDFeel = 899.131b

HDFal = -1520.73 1b

HDFbl = 4073.91 1b

HDFcl = 2390.39 1b

HDFd1 = 1820.51b

HDFel = 5622.851b
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D. ALLOWABLE ANCHOR BOLT SPACING

Table 8.2E (1997 NDS) 5/8 " DIA. Anchor Bolt w/ 1 1/2" Side Member (Hem-Fir)

Zg == 8301b-1.33 Zg = 1103.91b Allow. Load on 5/8" Dia. Bolt in shear 1ft spacing.
75 .

T 275.98-plf Allow Shearl/ft for 4' max spacing

4ft

E. SHEAR STRESS AROUND OPENINGS:

WALL SHEAR STRESS %CIN G HORIZ.
. - STRAP FORCE
First Floor
.L Z
A vay = _ad va; = 72.3-plf Sal == = Pa := (Val - Va)-0~ft Pa=0
La — 0-ft va, v
b-Lb z
B vb; = SALL LN vb; = 287.63-plf Sp| = £ Pb := (Vbl - Vb)~0-ft Pb=0
Lb - 0-ft vb;
.L Z
C " oL vey = 219.39-plf Sel == = Pc = (Vcl - Vc)-0~ft Pc=0
Lc — 0-ft vey
d-Ld z
D vd; = L vd; = 184.2-plf Sd1 = = Pd := (le - Vd)~0-ft Pd=0
Ld - 0-ft vd;
. _vele Zp
E V0T e_on ve, = 487.37-plf Sep = — Pe = (ve; — ve)-0-ft Pe=0

Page 17
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PO Box 39681, Lakewood, WA 98496

E. SHEAR STRESS AROUND OPENINGS (cont.):

8456 SE 4oth St

Mercer Island, WA

Cp:= 133 Z:=1221b (NDSTBL 12.3B - 16d COMMON NAILS,
1-1/2" SIDE MEMBER THICKNESS)

Z''=Z7Z-Cp Z'=162261b PERNAIL
WALL SHEAR STRESS
2nd Floor
vaa-Laa
AA vaa| ;= ————— vaa; = 37.83-plf
Laa — 0-ft
bb-Lbb
BB wbb, = ——— ybb, = 219.32-plf
Lbb — 0-ft
vee-Lee
cC vee = ———————— veey = 78.94-plf
Lee — 0-ft
dd-Ldd
DD vdd, = —— vdd, = 62.22-plf
Ldd - 0-ft
vee-Lee
EE vee| ;= ————— vee; = 138.15-plf
Lee — 0-ft

B. Shear Wall to diaphragm nailing (Sole Plate):

Cp= 133 Cgi=11 Z:=1221b

Sole Plate
Nail Spacin
Z!
Saal =
vaa,
ZV
Sbb1 =
Vbbl
Z!
Scel =
vee)
ZV
Sdd1 =
Vddl
Z!
Seel =
vee|

Paa = (vaa; — vaa)-0-ft
Pbb := (vbb; — vbb)-0-ft
Pec = (vee; — vec)-0-ft
Pdd := (vdd,; - vdd)-0-ft

Pee = (Veel - Vee)~0-ft

6/15/2022
12022 L [0].xmed

HORIZ.

STRAP FORCE

Paa=0

Pbb =0

Pcc=0

Pdd=0

Pee =0

NDS Table12.3B: 16d Common Nails 1 1/2" side member thickness

7' = Z-Cp-Cgy; Z'=178.491b  Per Nail

MW

Z . 133.86-plf Allowable load for 16" nail spacing (max)
16in

Page 18



NN Engineering, P.S.
PO Box 39681, Lakewood, WA 98496

VIl. SHEAR WALL SUMMARY

First Floor
Mk Wall
Type
A** 01
B 1
Cc** 2
D 3
E 4
2nd Foor
Mk Wall
Type
AA 0
BB 5
CcC 6
DD 7
EE 8

8456 SE 4oth St
Mercer Island, WA

Shear Anchor bolt Holdown
Stress Spacing Force
va; = 72.3-plf s, = 48:in HDFal = -1.52-k
vay-1.12 = 80.98-plf
vb; = 287.63-plf Sy, = 46.05-in HDFbl = 4.07-k
vby-1.12 = 322.15-plf
vep = 219.39-plf S. = 48:in HDFcl = 2.39-k
vey-1.12 = 245.72-plf
vd; = 184.2-plf 8q = 48-in HDFd1 = 1.82-k
ve; = 487.37-plf Se = 27.18-in HDFel = 5.62-k
1
2 0,69 w3 165
w5 w7
Shear Sole Plate Holdown
Stress Nail Spacing Force
vaa; = 37.83-plf S = 16-in HDFaal = —0.96-k
vaay-1.65 = 62.42-plf
vbb; = 219.32-plf Spp = 8.88-in HDFbbl = 1.35-k
vbb;-1.65 = 361.87-plf
vee; = 78.94-plf See = 16-in HDFccl = 0.43-k
veep-1.65 = 130.25-plf
vdd, = 62.22-plf Sgq = 16-in HDFddI = 0.13-k
vee; = 138.15-plf See = 14.09-in HDFeel = 0.9-k

**Reduced Shear Capacity AWC-SDPWS-2015

Page 19

Edge
Nailing

8d @ 6"o.c.
8d @ 3"o.c.
8d @ 3"o.c.

8d@4"o.c.

8d@4"o.c.
15/32 PW ES

Edge
Nailing

8d @ 6" o.C.

8d@4"o.c.

8d @ 6" o.C.

8d @ 6" o.C.

8d@4"o.c.

6/15/2022
12022 L [0].xmed

Holdown
Type.

No Hold Downs
HDQ8

4x6 Post
STHD14RJ

STHD14RJ

HHDQ11
4x6 Post

Holdown
Type.

No Straps

MST37

MST37

MST37

MSTCA40 or
MSTC66B3Z
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Table 4.3A Nominal Unit Shear Capacities Wood Frame Shear Wall AWC SDPWS-2015 - Adusted

Allowable Stress (ASD) Adjustment Factor (4.3.3): 1/2

Aspect Ratio Factor "WSP" for (h/b) greater than 2:1 (4.3.4.2) : WSP = 1.25 — (0_125.b£j
Specific Gravity Adjustment Factor for Hem-Fir (Footnote 3) "SGadj“ G = 0.43 SGygj:== 1 - (0.50 - G) SGqj = 0.93
Adjusted Unit Shear Capacity (Allowable Stress) for Hem-Fir = (1/2) (SGadj) (WSP) (1) (vg) (Note sheathing one side)
Adjusted Unit Shear Capacity (Allowable Stress) for Doug-Fir = (1/2) (1) (WSP) (1) (v) (Note sheathing one side)
Wall B Seismic h=10  b,=3.125 Fastener Spacing - Shtq Size
(%}(1)[1.25 - J%(%ﬂ(l)gooplf = 382.5-plf 8d@3"0O.C. 15/32" PW (1 side)
Wall C Seismic h=10 by=2.75 Fastener Spacing - Shtq Size
(3) (56 125 - 25 S5 oy soopi = 32201 BI@¥OC. 1562 0SB (1 sides)
Wall D Seismic h=10 by=3.125 Fastener Spacing - Shtq Size
(%)'(SGadj)[Lzs - .125(%}}(1)-700@1‘ = 276.68-plf 8d@4"0OC. 15/32" OSB ( 1 sides)
Wall C Seismic h=875 Dby=275 Fastener Spacing - Shtq Size
1 8.75 " " -
(5)(1)[1.25 - ‘IZS(EJ}(Z)JOOplf = 596.59-plf 8d@4"0OC. 15/32" OSB ( 2 sides)
Wall D Seismic h=875 b =275 Fastener Spacing - Shtq Size
1 8.75 " " -
(Ej-(sc;adj)[l.zs - .125(Rﬂ(1)-480plf = 190.23-plf 8d @6"O.C. 15/32" PW (1 sides)
Wall E Seismic h=10  b,=3 Fastener Spacing - Shtq Size
(%}(1)[1.25 - JZS(?H(Z)JOOpr = 583.33-plf 8d@4"0O.C. 15/32" PW (2 sides)

Page 20



NN Engineering, P.S. 8456 SE 4oth St 6/15/2022
PO Box 39681, Lakewood, WA 98496 Mercer Island, WA 12022 L [0].xmcd

Table 4.3A Nominal Unit Shear Capacities Wood Frame Shear Wall AWC SDPWS-2015 - (Cont.)

Wall DD Seismic h=9 b=35 Fastener Spacing - Shtq Size
(%j-(sc;adj)[l.zs - .125(%}}(1)-48@& = 207.26-plf 8d@6"O.C. 15/32" PW ( 1 sides)
Wall EE Seismic h=9 by =2.8333 Fastener Spacing - Shtq Size

)}(1)-480pr = 190.38-plf 8d @4"O.C. 15/32" PW ( 2 sides)

L) (SGyg)| 1.25 — 125] —
2 i) 7 28333
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lll. Gravity Load Analysis

Gravity Analysis shall be based on 2018 "International Building Code" (IBC), and ASCE/SEI 7-16
Sect. 7.3 - 7.4 and "Minimum Design Loads for Buildings and Other Structures", Section 3.0 - 6.0.

Design Criteria:
A. Determine Dead Loads (D) (1606):

Uniform Dead Loads (psf):

fr := 15psf Framing Dead Load (or actual)

Pio = O-psf Concrete Topping (Floors) thk = 0-in
pyi := Opsf Roof Tile

Pw = 1.1psf Wall

B.1 Determine FLoor Live Loads (L) (IBC Table 1607.1 & ASCE Table 4-1):

1l; := 40psf Floor Live Load I, := 55psf ~ Garage Slab on Grade

114 := 60psf Deck Live Load Il := 30001b Garage Concentated Load (4.5in x 4.5in area)

11, := 100psf Assembly Areas II'y, := 22501b Garage Concentated Load (per wheel) -
storage

B.2 Determine Adjusted Uniform Snow Loads (L) (ASCE Ch. 7)

Roof Snow Load - (Ground Snow load p, < 20psf ; Site elevation < 700ft)

psi= 0.7-CoCyI-p, Flat Roof Snow Load (ASCE Ean. 7-1)
pg = 20psf (Ground Snow load
per ASCE Fig. 7-1)
C,:= 1.1 -Table 7-3 Obstructed non-slippery surface w = 25psf (Min. Roof Snow load
- Heated space (ventilated) per local jurisdiction)

C.:= 1.0 - Exposure B Table 7-2

I1:= 1.0 -Importance Table 7-4; Category Il per table 1-1

pr= 0.7-Ce:CiIpg pr= 15.4-psf
P = ifl:pg < 20psf,(I-pg),(20psf-I)] p's = 20-psf min.
p'¢:= if(ps > W.ps, W) p'p = 25-psf min.
ps:= Copr Sloped Roof Snow Load (ASCE Ean. 7-2 Warm Roofs)

C,:= 1.0 (ASCE Table 7-2a; < 4:12 to 7:12 roof pitch
p's=25-psf Min. (Heated Ventilated space)

Floor Dead Load (Dg): Dy = 15-psf Floor Live Load ( Ly ): L¢ = 40-psf
Roof Dead Load (D, ): D, = 15-psf Roof Live Load (L, ): L, = 25psf

TOTAL FLOOR LOAD ( TL¢): TL; = 55-psf
TOTAL DECK LOAD (TLy ): TLy = 75-psf
TOTAL ROOF LOAD (TL, ): TL, = 40-psf

Page B1
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8456 SE 40th St

PO Box 39681, Lakewood, WA 98496

Mercer Island WA

Micro-lam LVL Beam -B1 [ = 8-ft b Py
F
z P b3 .
D, = 15psf L,=25pst TL,=40-psf % m
wy = TL-4.5-ft wy = 180-plf 1
' L
W, i= TL,-5.5-ft w, = 220-plf )
RL Rr
Parallam Beam Properties -
Fy, := 2900-psi F, := 290-psi E':= 2000000-psi Cp:=1.15 Crpi=1
F'y = Fy-Cpy CorCy-C F'y, = 3335-psi Cni=1 i1
CH =1
F', := F,-Cp-Cpy-Cy-Cy F', = 334-psi
Shear Diagram Moment Diagram
6 T T T T T
4
< 2
g =
0
) 1 1 1 2 1 1 1
0 2 4 6 8 0 2 4 6 8
X(ft) v (N
Ry = 5.8k Ry = 1.6:k Moy = 5.7-k-ft
Viax = 5.8k
BEAM SELECTION
t:= 3.5-in (beam thickness)
h:=11.25:in (beam depth) USE t=3.5in
X h=1125in BEAM
L
ArL = 240 Sreq = 2065-in° € S=74in° OK
4
A > Vg Aqp = 0.08:i Arg = 26.22-in° < A=39in° OK
=— = 0.08-in =2622in < = 39-in OR
AT 384 T red
Beam Stresses le 4 4
£,=66.6% f,=28% — =19.9-% loq = 82.66-in" < T=415in" OK
I

Page B2
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P, =57k a:= It
P, := 0Ib b= 4-ft
P;:= 0Ib = 6-ft

R
d:=1-ft
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4x8 Sawn Beam - B2 L= 81t L= 3.5in M= 7.25in
(w/ 2" Rigid Insulation)

D, = 15-psf L, = 25-psf TL, = 40-psf ty == 5.5t

W= TLety w = 220-plf wpL = Drty wpr = 83-plf

2
w-L L

Moos = —~ M oy = 1760 ft-1b Vivai= W 3" h Vinax = 747.08-1b Rypax = 880-1b

Allowable Stresses (adjusted) DF#2

K= 875-psi  F, = 170-psi L= 115 Cye=1  Cu=1 CL=10 Cr:=12 Cgi=1 C:=10 Cp:=1
/E‘b/\:: Fb'CD'CM'Ct'CL'CF'Cfu'Ci'Cr F‘b = 1207}')81 C'i =1.0
F' = F,CpCyCyC; F', = 195-psi _ L
WA v i v Ay = 740
L= 1600000-psi-C'; E'= 1600000-psi
M nax .3 .3 S
Sreq = = Sreq = 17.49-in < S=3lin OK ;eq _ 57.04.%
Vipax' 1.5 2 2
o max 77 _ : — 95.] A
Areq = - Argq = 5.73-in < A=25in OK 4 _ 55 59.9,
v A
5w L4 4 4
lroq = ————— loq = 31.68-in° < I=111n°  OK lreq
€97 384-E Aqp e < - 285%
4x10 Sawn Beam - B3 L= 61t L;=3.5m Q=925
(w/ 2" Rigid Insulation)
D, = 15-psf L, = 25-psf TL, = 40-psf fwui= 201t
W= TLety w = 800-plf Wit = Drtw wpr = 300-plf
2
w-L L
Moos = T Max = 3600 ft-1b Vivagn= W 3 h Vimax = 1783.33:1b Rpax = 2400-1b

Allowable Stresses (adjusted) DF#2

K= 875-psi  F, .= 170-psi L= 115 Cye=1  Cu=1 Ci=10 Ce:=12 Co=1 Ci=10 Co=1

/E‘b/\:: Fb'CD'CM'Ct'CL'CF'Cfu'Ci'Cr F‘b = 1207}')81 NCA"i/\:: 1.0
F' = F,CpCyCyC; F', = 195-psi _ L
A v i v Ay = 740
L= 1600000-psi-C'; E'= 1600000-psi
M nax .3 .3 S
Sreq = = Sreq = 35.78-in" < S=50in OK 9 _ 1 68.%
N
Vipax' 1.5 2 2
o max _ ; — 29 A
Areq = - Argq = 13.68-in < A=32in OK 9 _ 45 96.9%
v A
5w L4 4 4
A - i < - i OK I
req B AL |req 48.6-in < 1I=231:in OK req _ 21.05-%
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8456 SE 40th St
Mercer Island WA

Micro-lam LVL Beam - B4 L= 6t b Py
F
: Py L3 .
D, = 15-psf L,=25psf TL,= 40-psf wry m
W= TL20-ft wi = 800-plf 1
' L
W= TL:5.5-ft w, = 220-plf ’
RL Rr
Parallam Beam Properties -
K= 2900-psi Fo=290-psi  E':=2000000-psi Cpy=1.15 Lre=1
- \ . Cave=1 L= 1
/\I/:f/\b/\': Fb'CD'CM'Ct'CF F b= 3335pSl
‘ ‘ . CH =1
K= FvCpCy G Cy F', = 334-psi
Shear Diagram Moment Diagram
6 T T 8 T T
4 6
= 2 g 4
> 0 p= 2
) 0
_4 1 1 _9 1 1
0 2 4 6 0 2 4 6
X(ft) v
R; = 4.1'k Ry = 2.1:k M = 6.6-k-ft
Ve = 4.1°k
BEAM SELECTION
L= 3.5in (beam thickness)
b= 9.25-in (beam depth) SE t=35in
X h=925in BEAM
Ay = —— 3 3
AT 40 Sreq=23.7:in" < S=50in" OK
A ALY Aqp = 0.09-i Awg = 1841-in> < A=32in° OK
= — =0.09-in =1841-m" < = 32-in OR
/W\;VRL/\ 384'E‘I TL req
Beam Stresses lre 4 4
f,=569% f,=47.5% —— =30.82-% leq=71.14:in" < I1=231in° OK

Page B4
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= 3.7k a:= 2-ft
M

= 0lb b = 4-ft
M

= 0lb c:= 6-ft
M
d:=2-ft
M
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PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
4x10 Sawn Beam - B5 L= 6-ft L= 3.5in A}Al/\:: 9.25in
(w/ 2" Rigid Insulation)
D, = 15-psf L, = 25-psf TL, = 40-psf fwui= 181t
W= TLety w = 720-plf Wil = Drtw wpr = 270-plf
w-L2 L
Moo= —~ M oy = 3240 ft-1b Voo™ W 5 - Viax = 1605-1b Rypax = 2160-1b

Allowable Stresses (adjusted) DF#2

K= 875-psi  F .= 170-psi Co=115 Cyi=1 Gu=1 GC=10 Ce:=12 Co:=1 C =10 Co=1
K= FoCp-Cyp € Cp-Cp-Cy G- G F'y = 1207-psi L= 1.0
F' = F, CpCyCiCj F'y, = 195-psi _ L
AW N 1 A A = 740
E':= 1600000-psi-C'; E' = 1600000-psi
N
Minax 3 3
- - ; — 50 S
Sreq Fy Sreq=322in" = S=50in OK :q = 64.51-%
Vinax' 1.5 2 2
o max 7 _ ; — 3. A
Areq = - Agq=1231-in" < A=32:in OK "9 _ ¢ 04.%
v A
5-w L4 4 4
. A = i < = B OK |
lreq : SAEAL lreq = 43.74-in < I1=231'in OK ? — 18.95.%
3-1/2 x 9-1/4 Microllam Beam (LVL) - B6 L= 81t L= 3.5in ho=925n
D, = 15-psf L, = 25-psf TL, = 40-psf twi= 20.51t
W= TLety, w = 820-plf Wil = Drty wpr = 308-plf
w-L2 L
Mosos, = T Mpax = 6560 ft-1b Vivagn= W 5 Vinax = 2647.92-1b Rpnax = 3280:1b
Allowable Stresses (adjusted)
K= 2600-psi K= 285-psi  E':=1900000-psi Cp= 1.15 Sre=1
- \ . Cyi=1 L= 1
K= FoCp- Cyr G- Cr F'y, = 2990-psi N
Cpi=1 L
NN —
= Fo-CpCypCeCyy F', = 328-psi A= 20
Minax 3 3
. _ . ens S
Sreq = P Sreq = 26.33-in" £ S=50in OK ;eq _ 52759
Vinax' 1.5 2 2
o max 7 _ ; — 3. A
Areq = - Argq=12.12:in" < A=32:n OK 9 _ 12 43.0
v A
5w L4 4 4
. A = i < = B OK |
lreq : B AL lreq = 99.44-in < 1=231'in OK 9 _ 4308-%
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PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
4x10 Sawn Beam - B7 L= 8-ft L= 3.5in A}}A:: 9.25in
(w/ 2" Rigid Insulation)
D, = 15-psf L, = 25-psf TL, = 40-psf o= 2.5Mt
W= TLety, w = 100-plf Wit,= Drty wpr = 38-plf
w-L2 L
Muow= —g~  Mmax= 800 ft-1b Vo= W\ 5 - h Ve = 322.92:1b R0 = 400:1b

Allowable Stresses (adjusted) DF#2

K= 875-psi K= 170-psi Cos=1.15 Cye=1 GCi=1 C=10 Ce=12 Cga:=1 Ci =10 Co=1
Flpi= FyCpy CpprCCpoCp Cy G €y F', = 1207-psi Cli= 1.0
F' = F,-Cp-CpCC; F', = 195-psi _ L
e 1 ) A" 240
E' := 1600000-psi-C'; E' = 1600000-psi
MW
M pax .3 .3 S
Sreq = Py Steq=795i" = 8=50in OK e 15.93-%
S
Viax' 1.5 2 2
L _vmax - _ ‘ _ 3 A
Areq = - Areq = 2.48-in < A=32in OK i
v A
5-w L4 4 4
=— lyeq = 14.4-in < I=231in°  OK lreq
€97 384-B-Aqp req = 624%
5-1/2 x 10-1/2 Glu-Lam Beam - B8 L:=16.5-ft t ;= 5.5in h := 10.5in
MW A" M
Dy = 15-psf  Ly= 40-psf TL¢ = 55-psf TL, = 40-psf ty, := 7.5t (roof)
W= TLety, w = 300-plf Wit = Drtwr wpr, = 112-plf N L
AR 040
2
w-L L
Muw= —5~  Mumax = 10209.38 felb Vo= W 3 - Vipax = 2212.5-1b Ropai= WLt Ry = 2475:1b
Allowable Stresses (adjusted)
. . , . Cp=115Cy=1 C:=1 C;:=1.0
Fpy= 2400-psi  F.-= 265-psi E! = 1800000-psi-C, ARV AN A
= Fy Cpy Cppr CpCp-Cy Cry F', = 2760-psi Co=1 Gw=1 Cei=l
, , . Cyaer = 1.031
Fi= FeCpCyrCy F', = 305-psi vact
M S
Sreq = FI'“"‘" Sieq=4439in° < S=101in° OK :q =43.92:% Aq = 0.83-in
b
Vo 1.5 A
Areq = ——— Arsg = 1089:in” < A=58in° OK ™ - 1886:% Ap = 031-in
F, A
5~W-L4 4 4 lre
eq = leq = 336.91-in° < 1=53lin. OK  —2—635% Assumed OK
384-E"Aqp I
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PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
4x8 Sawn Beam - B9 L= 5-ft L= 3.5in Al)w:: 7.25in
D, = 15-psf L, = 25-psf TL, = 40-psf tyi= 31t
W= TLety w = 120-plf Wit = Drtw wpr, = 45-plf
2
w-L L
Mowsi= —5 = Mumax = 375 1o Vo= W 5 - Vinax = 227.5-1b Rinax = 300:1b

Allowable Stresses (adjusted) DF#2

Y= 875-psi Y= 170-psi Cpy=115 Cye=1 Co=1 C=10 Cp:=12 Cqa:=1 Co=10 Co=1
K= ForCp Oy Cp C-Cp- Cg G- C F'y, = 1207-psi L= 1.0
F' = F,CpCy-C-C F', = 195-psi L
AW v ~DTVMT -t v p Ay = ——
L= 1600000-psi-C'; E' = 1600000-psi
Minax .3 .3 S
Sreq = Py Steq=373i" = 8=3lin OK e 12.15-%
S
Viax' 1.5 2 2
o max 7 _ : — 95.; A
Areq = - Areq = 1.75-in < A=25in OK "9 _ 6.88.%
v A
5w L4 4 4
lroq = ————— lroq = 4.22-in < I=111in"  OK lreq
€97 384.E\Aqyp e < —38%
4x8 Sawn Beam - B10 L= 81t L= 3.5in b= 7.25in
D, = 15-psf L, = 25-psf TL, = 40-psf tyi= 31t
W= TLety w = 120-plf W= Drtw wpL = 45-plf
2
w-L L
Moos = T Max = 960 ft-1b Vo= W E - h Vinax = 407.5:1b Rppax = 480-1b
Allowable Stresses (adjusted) DF#2
Y= 875-psi Xow= 170-psi Cpy=115 Cye=1 C=1 C=10 Cp:=12 Cq:=1 Co=10 Co=1
K= ForCp Oy Cp C-Cp- Cy G- € F'y, = 1207-psi L= 1.0
F' = F,CpCy-C-C F', = 195-psi L
AWA v DY MT M v p A -
L= 1600000-psi-C'; E'= 1600000-psi
Minax .3 .3 S
Sreq = Py Steq =954 = §=3lin OK e 3112-%
S
Viax' 1.5 2 2
o max 7 _ : — 95 A
Areq 1= - Areq = 3.13-in < A=25in OK 9 _ 15 30.0
v A
5w L4 4 4
oW _ i < =111+ OK |
req - B AL lreq = 17.28-in < I=111l'in OK % — 15.55.%
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PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
5-1/4 x 11-7/8 LVL Micro-lam Beam (LVL) - B11 L= 41t L= 5.25in = 9.5in
Dy = 15-psf Ly = 40-psf TL¢ = 55-psf TL, = 40-psf tyr = 10ft  (floor) L= Oft (roof)
W= TLptyp + TLity, w = 550-plf Wit= Drtwe + Dty wpr = 150-plf
2
w-L L
Muw/= —5—  Mumay = 1100ft1b Vo= W 5 - Vinax = 664.58:1b Rypax = 1100-1b
Allowable Stresses (adjusted)
K= 2600-psi K= 285-psi E':= 1900000-psi Cpi=1 Lro=1
o= FyCpy CpprCCr F', = 2600-psi A= 1 o= 1
Cy=1 L
Py -
Fii= FeCorCyrCeCry F', = 285-psi AN 240
Mmax .3 .3 S
Sreq = P Sreq = 5.08-in < S=79in OK 9 _ ¢ 430
S
Vinax 1.5 ) )
Aog= =0 A3 S A= 0K Aew
5w L4 4 4
| >wh g = 8.34-in < 1=375in"  OK Ireq
97 384.E-Ap red — = 222%
6x12 Sawn Beam - B12 L= 16-ft L= 5.5in A1/1w:: 11.25in
D, = 15-psf L, = 25-psf TL, = 40-psf toi= 351t
W= TLety w = 140-plf Wit = Drty wpr = 53-plf
2
w-L L
Muw= —5—  Munay = 480t 1b Vo= W| 5 —h Vax = 988.75-1b Ry = 1120-1b
Allowable Stresses (adjusted) DF#2
Alf)w:: 875-psi Alj/wzz 170-psi CD = 1.15 CM:: 1 /Q/W: 1 /Q/Jv\:: 1.0 /Q/EA:: 1.2 Cﬁ, =1 /ng 1.0 /Q/w:: 1
Fli= Fy CpCpp CCp-CpCpy Ci-C, F', = 1207-psi =10
Ei= FeCp Oy GG F', = 195-psi A o Tio
E':= 1600000-psi-C'; E'= 1600000-psi
MW
Mmax .3 .3 S
Sreq = P, Sreq = 44.52:in" < S=116:in OK ;eq 38389
Vmax'l-5 2 2
. max 7 _ . _ : A
Areq = = Areq = 7.59-in < A=62in OK "9 1296.%
v A
5w L4 4 4
o o2wr - i < — 653-i OK I
req RAE A Ireq 161.28-in < I=653in OK % - 2471.%
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PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
6x10 Sawn Beam - B13 L .= 10-ft t := 5.5in h := 9.25in
MWV W M
D, = 15-psf L, = 25-psf TL, = 40-psf twi= 551t
W= TLety w = 220-plf Wit = Drtw wpL = 83-plf
2
w-L L

Mis/= 5~ Muay = 2750 ft1b Yaaxi= W| 3~ h Ve = 930.42:1b R, = 1100-1b

Allowable Stresses (adjusted) DF#2

JF=875psi  F, = 170-psi Cpu= 115 Cye=1 Co=1 C =10 Cp:=12 Cp=1 Ci:=10 C.=1
Fho= FyCp-CyCrCr-Cp-Cry Ci: C; F'y = 1207-psi Ci=10
F' = F,-Cp-Cp-Cp-C; F', = 195-psi _ L
p =V ‘ ! AR 0
E':= 1600000-psi-C'; E'= 1600000-psi
MW
Minax .3 .3 S
Srea = —h Sreq=27.33in" < S=78in°  OK :q = 34.84.%
Vinax' 1.5 2 2
p— —_— = 1 = i A
Areq = = Areq = 7.14-in < A=5lin OK req _ 14.03-%
v A
5-w L4 4 4
__owh _ i < =363 OK |
©0 T B Ay lreq = 61.88-in" = T=363in"  OR % = 17.06-%
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NN Engineering, P.S.
PO Box 39681, Lakewood, WA 98496

8456 SE 40th St
Mercer Island WA

Micro-Lam (LVL) Beam -B14 [ = 3.ft L
F
: P b3 e
D¢ = 15-psf Ly=40-psf TL{= 55-psf wy H
Wi= TLpO-ft + 220plf wy = 715-plf ry
' L
W= TLpO ft Wy = 495-plf )
RL Rr
Microllam Beam Properties -
= 2600-psi Fo=285-psi E':=1900000-psi Cps=1 L= 1
\ \ . Cyri=1 Ci=1
Fpi= FyCp-Cpp-Cy-Ce F'y, = 2600-psi A W
‘ ‘ ' C=1
L= FvCpCy G Cyy F', = 285-psi
Shear Diagram Moment Diagram
4 T T 5 T T
2) 4 T
g 0 i\.‘/ 3 N
~ -2 S ok .
—4 - 1
_6 1 1 0 1 1
0 1 2 3 0 1 2 3
X(ft) v\
Ry = 3k Ry = 4.8:k Moy = 4.5k-ft
Ve = 4.8k
BEAM SELECTION
L= 3.5in (beam thickness)
D= 11.25-in (beam depth) USE t=3.5in
X h=11.25.in BEAM
L
A= S0 Sreq = 20.81in° S S=74in
A Sy Aqp = 001 Areg = 25.03-in° < A=39in’
=— =0.01-in =25.03in < = 39-in
AT 384 T red
Beam Stresses 4 4
f,=63.6% f,=282% lreq _ 617.% lieq = 25.63-in" < I=415in
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AIA’/W: 5.8k A= 2-ft

D= 0lb Al/ow:: 4-ft

AIA’,%:: 0lb L= 6-ft
d:= 2-ft
M



NN Engineering, P.S.
PO Box 39681, Lakewood, WA 98496

8456 SE 40th St
Mercer Island WA

Micro-Lam (LVL) Beam - B15 L= 6t
F
: P E 3 s
Dy = 15-psf L;y=40-psf TLy= 55psf W H
/WA:: TLfgft W = 495plf 4
' L
Wa.i= TLp9-ft + 370plf wy = 865-plf )
RL Rr
Microllam Beam Properties -
K= 2600-psi K= 285-psi E':=1900000-psi L= 1 K= 1
Fli= FyCpCyrCeCr F'y = 2600-psi K= 1 Kwi= 1
=1
/E‘)o\l— FV CD'CM'Ct CH F‘V = 285pSl
Shear Diagram Moment Diagram
2 T T 4 T
3k _
0 e
= O ]
> =
-2
= _
_4 1 1 0 1 1
0 2 4 6 0 2 4 6
x(ft) i
Ry =2k R = 3.2k Moy = 3.9-k-ft
Vinax = 3.2°k
BEAM SELECTION
L= 5.25:in (beam thickness)
b= 11.875-in  (beamdepth) SE t=5.25in
X h=11.88-in BEAM
A —— L 3 3
AT 40 Sreq=17.8:in"° < S=123.in" OK
A S L’ Aqp = 0.02 Arg = 16.69-in> < A=62in° OK
= = 0.02'1n =16.69-in < = 62-in On
/W\;VRL/\ 384'E‘I TL req
Beam Stresses 4 4
f,=268% f=144% 'r% 59994 leq = 43.85-in° < 1=733in" OK
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= 1.6k  a:=451t

= 0lb b= 4t

= 0lb Su= Ot
A= 451t
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8456 SE 40th St
Mercer Island WA

6/15/2022
12022 B [2].xmcd

5-1/2 x 16-1/2 Glu-Lam Beam - B16 L= 19-ft t:= 5.5in h:= 16.5in
MV A\4 MA
Dy = 15-psf  L;= 40-psf TL¢ = 55-psf TL, = 40-psf L= 9-5ft (floor) L= 71t (roof)
NV\V/V:: TLf'twf + TLr'tWr W= 802p1f W = Df'twf + Dr'twr WpL = 247plf A __ L
AR -
AT 040
W L2 L
Mus= —5~  Mmax= 3621281 ftlb Voo = w(; - j Vipax = 6520.31-1b Roai= WS Ry = 7623.75:1b
Allowable Stresses (adjusted)
= 2400-psi Fy = 265-psi E! = 1800000-psi-C, =1 Q=1 =1 Q=10
Fypi= FyCpyCyrCrCp-Cy Cry C, F', = 2400-psi S= 1 Ga=1 o= 1
, , . Cyaer = 0.972
Fi= FeCp Oy Cy F', = 265-psi vact
M S
Sreq = FI'“”‘ Sreq = 181.06n° < S=250-in° OK ;eq = 72.55% Aq = 0.95in
b
Vi 1.5 A
Areq = —— Areg = 3691-in° < A=9lin" OK ™ - 40.67-% Apy = 0.29-in
F, A
S'W'L4 4 4 Ire
req = ————— lreq = 1376.09-in" < 1=2059in° OK 9 66.84-% Assumed OK
384-E“Aqp I
4x10 Sawn Beam - B17 L:=7ft t ;= 3.5in h := 9.25in
MW W M
Dy = 15-psf  L;= 40-psf TL¢ = 55-psf TL, = 40-psf L= 1.3333ft(floor) tyi= 6.5ft (roof)
/\VVVV:: TLf'twf + TLr'tWr W= 333p1f WDl = Df'twf + Dr'twr WpL = 117plf
2
w-L L
Muow= —5~  Mmax= 204166 felb Vo= W 5 - Vipax = 909.72:1b Ry = 1166.66:1b
Allowable Stresses (adjusted) DF#2
K= 850-psi K= 180-psi E':=1600000-psi Cpv=1 K= 1.2
o= Fy CpyCpprCy Cr F'y, = 1020-psi K= 1 Kwi= 1
Ci:=1 L
Py _ L
= Fo-CpCypCeCyy F', = 180-psi A= 220
Max 3 3
. _ . _ . S
Sreq = = Sreq = 24.02-in <  S=50in OK ;eq _ 48.12-%
Vi 1.5 ) )
L _Ymax’ 0 _ : P A
Areq = - Argq = 7.58-in <  A=32in OK 9 _ 23 49.0
v A
5w L4 4 4
. W = i < = B OK |
Ireq. SAEAL Ireq 32.16-in < I=231'in OK % — 13.93.%
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NN Engineering, P.S. 8456 SE 40th St
PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
3-1/2 x 9-1/4 LVL Micro-lam Beam (LVL) - B18 L= 51t L= 3.5in ho=925n
Dy = 15-psf  Ly= 40-psf TL¢ = 55-psf TL, = 40-psf tw=5-5ft (floor) tywi= 20ft  (roof)
/m:: TLf'twf + TLr'twr W= 1103p1f le = Df'twf + Dr'twr WpL = 383plf
2
w-L L
Moo= —~ M, = 3445.31 fi-1b e Vo = 1906.41-1b Ry = 2756.25-1b
Allowable Stresses (adjusted)
K= 2600-psi K= 285-psi E':=1900000-psi Coy=1 Sre=1
o= Fy CpyCppr Gy Cr F', = 2600-psi K= 1 Kwi= 1
Cy:=1 L
A __L
= Fo-CpCypCeCy F', = 285-psi A= 220
Mimax 3 3
. _ . _ . S
Sreq = P Sreq = 15.9-in < S=50in OK L
S
Vinax' 1.5 2 2
o max 7 _ : — 129 A
Areq = - Argq=10.03-in" < A=32:n OK "9 _ 10.99-%
v A
5-w L4 4 4
. A = i < = B OK |
lreq : SAEAL lreq = 32.64-in < I1=231'in OK ? — 14.14.%
4x10 Sawn Beam - B19 L= 4t L= 3.5in ho=925n
Dy = 15-psf  Ly= 40-psf TL¢ = 55-psf TL, = 40-psf L= 10.5ft  (floor) tyi= 21.5ft (roof)
/m:: TLf'twf + TLr'twr W= 1438plf le = Df'twf + Dr'twr WpL = 480plf
2
w-L L
Moo= —~ M, = 2875 ft-1b e Ve = 1766.93:1b R, = 2875-1b
Allowable Stresses (adjusted) DF#2
K= 850-psi K= 180-psi  E':=1600000-psi Coy=1 Spe= 1.2
Fpe= Fy CpyCppr Gy Cr F', = 1020-psi K= 1 Kwi= 1
Cyi=1 L
A __L
= Fo-CpCypCeCyy F', = 180-psi A= 20
Mimax 3 3
. _ . _ . S
Sreq = P Sreq = 33.82:in" £ S=50in OK ;eq _ 6777-%
Vinax'1.5 2 2
o max " _ : — 9. A
Areq = - Agq=1472-in" < A=32:n OK "9 _ 45.48.%
v A
5w L4 4 4
— W - i < = - OK |
lreq : B AL lreq = 25.88-in < 1=231'in OK ? —1121.%
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PO Box 39681, Lakewood, WA 98496

Glu-Lam Beam - B20

I .= 16-ft
MW

Dy = 15-psf L;=40-psf

Wy o= TLg10-ft + 120plf + 460plf
Wao= TL¢10-ft + 120plf + 600plf

Glu-Lam Beam Properties

K= 2400-psi K= 210-psi

F.:
%:: Fb'CD'CM'Ct'CV
)

Fon= FvCp Cy G Cy

TLs = 55-psf

8456 SE 40th St
Mercer Island WA

b Py . Py= 2k
= A T Py Ol
wr —
Y if | i | D= 0lb
w; = 1130-plf 1
' L
w, = 1270-plf )
RL Rr
El:=1800000-psi  Cpi= 1 Cyi= 09
F', = 2160-psi K= 1 =1
. =1
F', = 210-psi

Shear Diagram

Moment Diagram

20 T T T 50 T T T
10 1
= g
=2 0 \__\4/ ]
> = |
- 10 a
~ 90 L L L
0 5 10 15 20 20
X(ft) v /(A
Rp =114k Rr = 10.5-k M ax = 43.4-k-ft
Vinax = 11.4-k
. . L
BEAM SELECTION = 5.5in (beam thickness) A ZTO
h := 21lin
4
Ag > Vg L Aqq = 0261 SE =55
= —‘ L = V. -1n = J.0'1n
384-E"1 X h=2lin GLB
Dy
Api= E-ATL App = 0.07-in Camber := 1.5-Ap;,  Camber = 0.107-in
f
.3 .3
Sreq = 240.94-in" < S =404-in OK
Cyact = 0.965
> C,=09 Assumed OK 5 5
Areq = 81.46-in < A=116-in" OK
Beam Stresses
4 4
f, = 70.5-% f, = 59.6-% lieq = 1387.79-in° < 1= 4245-in OK
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a:= 3-ft
A
b= 2-ft
M
c:= 0-ft
M
d:=3-ft
NN



NN Engineering, P.S.
PO Box 39681, Lakewood, WA 98496

8456 SE 40th St
Mercer Island WA

Micro-Lam (LVL) Beam -B21 | = 2.ft L &
= P 1 Fs e
Dp= 15psf  Ly=40-psf TLg= 55-psf 2 s EE:
Wii= TL¢14-ft + 290plf w; = 1060-plf a
' L
Wai= TL¢14-ft + 530plf wy = 1300-plf
RL
Microllam Beam Properties -
Y= 2600-psi K= 285-psi  E':=1900000-psi Cpv=1 Lre=1
! , . Cyvo=1 Coi=1
Fhe= FyCp-CyCrC F'y = 2600-psi AR A
' ' . Crs=1
L= FvCpCy G- Cyy F', = 285-psi

Shear Diagram

Moment Diagram

3 T T T 1.5 T T T
2
—_ 1 &
g )
) S
-1
_9 | | | —05 | | |
0 0.5 1 1.5 2 0 0.5 1 1.5 2
X(ft) ~ (F\
RL = 271{ RR = 181{ Mmax = 12kft
Viax = 2.7k
BEAM SELECTION
L= 351 (beam thickness)
hi=925in  (beamdepth) SE t=3.5in
X h=925in BEAM
AT 540 Sreq = 5.65-in" < S=50-in OK
A o 2 Neal Aqy = 0-in Ag = 14.18:in> € A=32in° OK
AT 384 F T rea T = =
Beam Stresses 4 s
f,=438% f,=113% '% 201% lreq = 4.64in" < 1=231in°  OK
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2k a:= 5-ft
M

0lb b= 4-ft

0lb c:= 6-ft
M
d:= .5-ft
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8456 SE 40th St 6/15/2022

PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
6x8 Sawn Beam - B22 L:=6-ft t ;= 5.5in h := 7.25in
- MW 4 M

Dy = 15-psf  Lg= 40-psf TL; = 55-psf TL, = 40-psf b= 3-5ft (floor) b= 5:5ft - (roof)
W= TLptyp + TLity, w = 413.plf Wit= Drtwe + Dty wpr = 135-plf
2
w-L L
M= ——— Mg = 185625 ftlb Voo = w 3" Viax = 988.28:1b R, = 1237.5b
Allowable Stresses (adjusted) DF#2
K= 875-psi K= 170-psi E':= 1600000-psi Cpi=1 L= 1.2
. = =1
Floi= FyCpCyCCr F', = 1050-psi A= 1 o
Cy=1 L
ARV Ay = ——
F= FyCpCyCeCyy F', = 170-psi AR 040
Mmax .3 .3 S
Sreq = Py Sreq = 21.21in < S=48in OK :q = 44.03-%
Vmax'l-5 2 2
. max 7 _ . _ : A
Areq = = Areq = 8.72-in < A =40in OK 9 _ 5 7.0
v A
5w L4 4 4
o 2wr - ¥ < — 1754 OK I
lreq : DAL leq =25.06:in" < I=175in"  OK lred _ 143s5.0
I
6x8 Sawn Beam - B23 L:.=71ft t ;= 5.5in h := 7.25in
MV W M
Dr= 15-psf  Lg= 40-psf TL¢ = 55-psf TL, = 40-psf twey= 1.3333f(floor) o= 5.5ft (roof)
W= TLetyr + TLyty, w = 293.plf Wi = Drtws + Dy ty, wpr = 102-plf
2
w-L L
Mugsi= ——— Mg = 1796.66 ftlb Voo = w-(g - j Viax = 849.44.1b R, = 1026.66-1b

Allowable Stresses (adjusted) DF#2

Y= 875-psi K= 1
/\F/;\b/\:: Fb'CD'CM'Ct'CF
/\F/;\)O\:: FVCDCMCtCH
S L Mmax
req - Py
Vinax 1.5
Areq =T
FV
Lo 5~W-L4
req 384-E- At

70-psi B = 1600000-psi Cpv=1 Sre= 1.2
F'y, = 1050-psi A= 1 A= 1
Cyi=1 L
oy _ L
F', = 170-psi A= 300
Speq = 2053-in° < S=—48in°  OK Sreq
req ’ - - =42.62-%
S
.2 .2 A
Areq = 7.5:in < A=40in OK 4 _ 1880
. 4 . 4 |
lreq = 28.3-in < I1=175in OK L
I
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6/15/2022

PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
4x10 Sawn Beam - B24 L .= 3-ft t = 3.5in h := 9.25in
MWV W M
Dy = 15-psf  Ly= 40-psf TLs = 55-psf TL, = 40-psf tor = 14ft  (floor) L= Oft (roof)
W= TLetyr + TLpty, w = 770-plf Wil = Drtws + Dy ty, wpr = 210-plf
2
w-L L

Misos= ~ M.x = 866.25 ft-1b N— w-(; - j Viax = 561.46:1b Ry, = 1155:1b

Allowable Stresses (adjusted) DF#2

Y= 850-psi K= 180-psi  E':=1600000-psi

CD =1 NCVR/\:: 1.2
. = =1
= FyCpCyr G Gy F', = 1020-psi K= 1 b
Cyi=1 L
AR Ay = —
= FyrCpCyr G Gy F, = 180-psi AT 20
M pax .3 .3 S
Sreq = Py Sreq = 10.19-in" =S =50-in oK :q =20.42-%
Vmax'l-5 .2 .2
Area =~ Areq=468n" = A=32in"  OK 9 14.45-%
v A
5w L4 4 4
| = — leq = 5.85-in < 1=231n° OK lreq
97 384.E-Ap red — =253.%
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8456 SE 40th St

PO Box 39681, Lakewood, WA 98496

Mercer Island WA

Glu-Lam Beam - B25 L:=21-ft
MW
Dy = 15-psf Lf=40-psf TL{= 55psf

wy,o= TL1.3333-ft + 370plf wy = 443-plf

Wo = TL-1.3333-ft + 290plf W, = 363.33-plf

RL Rr
Glu-Lam Beam Properties
= 2400-psi K= 210-psi L= 1800000-psi Cps=1 L= 0.9
Fi= FyCpCyeCeCy F', = 2160-psi A=l Gl
C=1
AP/;\)O\:: FV'CD'CM'Ct'CH F‘V = 210pSl
Shear Diagram Moment Diagram
6] T T 30, T T
4
2 ~ 20 1
= 2
= 0 s
-2 10 T
—4
_6 L L 0 L L
0 10 20 30 0 10 20 30
X(ft) v\
R; = 5k Rp = 4.3k Moy = 25.7-k-ft
Vinax = 5°k
. L
BEAM SELECTION t:= 5.51n (beam thickness) Aqp = ——
h := 15in
4
Ay > Vg Aqp = 0.73-i USE ¢ = 5.5i
= —— 1L = 0.73-in =5.5in
384-E'1 X h=15in GLB
D¢
Api= E.ATL App = 0.2:in Camber ;= 1.5-Ap;  Camber = 0.299-in
f
.3 .3
Sreq = 142.54-in" = S=206-in OK
Cyact = 0.971
> C,=09 Assumed OK 5 5
Areq = 35.37-in < A=82in OK
Beam Stresses
o o I . 4 . 4
f,=429% f,=69.1-% req lreq = 1077.58-in" £ I=1547-in° OK

T = 69.66-%
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PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
Glu-Lam Beam - B26 L= 221t W= 820-plf 3 P, P = 4.5k =4t
Di=15psf Lp=40-psf TLg= 55psf  Avad— 02PIf - P B L b= 124t
wy == 925-plf I Pyj=0:Ib Go= 20t
wy == 1165-plf d:= 9.5t
;H—EJ’ L 8= 18-ft

Allowable Stresses (adjusted)

Foj= 2400-psi Fy= 265.psi Bl 1800000-psi-C, A= e =1 =10
Epi= FyCpCyrCrCp-Cy Ci C, F', = 2400-psi Sxi= 1 Gam 1l Ge= 1
L= FvCp Cy- Gy F', = 265 psi
Shear Diagram Moment Diagram
20 T T 100 T T
10 ]
- 3
< 0 < .
> = |
- 10 |
1 1 1 1
-20 -20
0 10 20 30 0 10 20 30
x(ft) i
R = 14.8k Ry = 13.6:k M e = 81.7-k-ft
Vinax = 14.8:k
. L
BEAM SELECTION t:= 6.75-in (beam thickness) Ay = ——
W A 240
h := 24in
4
Ag i Aqp = 0.51i SE t=6.75]
= 1L = 0.51-in = 6.75-in
384-E"1 X h=24in GLB
D¢
Api= E.ATL App = 0.14-in Camber := 1.5-App, Camber = 0.208-in
f
Sreq = 408.33in° < S=648:in° OK
Coyaet = 0.903 ) )
> C,=1 Assumed OK Argq = 83.51-in < A=162-in" OK
Beam Stresses 4 4
| = i = i
foS15% - 63% % 4621.% leq = 3593.32:in" _ 1=7776in" g
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PO Box 39681, Lakewood, WA 98496 Mercer Island WA 12022 B [2].xmcd
6x10 Sawn Beam - B27 L= 6-ft t:= 5.5in h := 9.25in
MV W M
Dy = 15-psf  L;= 40-psf TL¢ = 55-psf TL, = 40-psf L= Oft (floor) L= 41t (roof)
NV\V/V:: TLf'twf + TLr'tWr W = 160p1f WLN = Df'twf + Dr'twr WpL = 60p1f
2
w-L L
M= 5~ Manax = 720t Y= W| 5 - Vi = 356.67-1b Ry, = 480-1b

Allowable Stresses (adjusted) DF#2

JF= 875-psi K= 170-psi  E':=1600000-psi Cpy=1 Spe= 1.2
- \ . Cave=1 L= 1
/\F/\/\b/\': Fb'CD'CM'Ct'CF F b= 1050pSl
Cii=1 L
po e L
= F-CpCyCoCyy F', = 170-psi A= 220
Mpax 3 3
_ _ : oy S
Sreq = Fy Sreq = 8.23-in = S=78%in OK ;eq = 10.49-%
Vinax 1.5 5 5
L max _ : _ s A
Argq = - Argq = 3.15-in < A=5lin OK 9 _ 6.19.%
v A
5w L4 4 4
lyoq == ———— lyeq = 9.72-in < I=363in"  OK lreq
€97 384-E-Aqp e — = 2.68%
5-1/2 x 12 Glu-Lam Beam - B28 L:=7-ft t:= 5.5in h := 12in
MW W M
Dy = 15-psf  L;= 40-psf TL¢ = 55-psf TL, = 40-psf toc = 12.5ft (floor) tyoi= Oft (roof)
/\VVVV:: TLf'twf + TLr'tWr W = 688p1f WDl = Df'twf + Dr'twr WpL = 188plf RWW‘ = w-L-.5
2
w-L L
Mgs= =5~ Mnax = 421094061 Vg wi| = - Vi = 1718.75-1b Ry, = 2406.25-1b
Allowable Stresses (adjusted)
. . , . Cpi=1 Cy:=1 Cii=1 C;:=1.0
Fpy=2400-psi  F.-= 265-psi E! = 1800000-psi-C, AR AR AT T A
— — — L
Al;?/'do/\:: Fb'CD’CM'Ct'CL'CV'Cfu’CC F'b = 2400pSl /Q/‘XA ! /‘g/w’ ! /Q/&/ 1 A$J = 740
, , . Cyace = 1.108
Foi= FeCp CyrCy F', = 265-psi vact
M S
Sreq = FI'“”‘ Sweq=21.05in° < S=132:n° OK ;eq =1595% Aq = 0.35in
b
Vinax 1.5 A
Areq = ——— Agg=973in° < A=66in" OK ™~ 1474.% Ap; = 0.1-in
F, A
S'W'L4 4 4 Ire
lreq = ———— leq = 58.95-in" < 1=792in" OK 2 -744.% Assumed OK
384-EAqp I
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6x10 Sawn Beam - B29 L .= 6-ft t:= 5.5in h = 9.25in
MV W M
Dy = 15-psf  Ly= 40-psf TL¢ = 55-psf TL, = 40-psf tw= Oft (floor) tyi= 4t (roof)
/m:: TLf'twf + TLr'twr W= 160p1f le = Df'twf + Dr'twr WpL = 60p1f
2
w-L L
Misi= —g~  Max= 720fto Vo= w-(; - j Vi = 356.67-1b R, = 480-1b
Allowable Stresses (adjusted) DF#2
K= 875-psi K= 170-psi  E':=1600000-psi Coy=1 Spe= 1.2
o= Fy CpyCppr Gy Cr F', = 1050-psi K= 1 Kwi= 1
Cyi=1 L
fory _ L
= Fo-CpCypCeCy F', = 170-psi A= 220
Minax 3 3
. _ . _ . S
Sreq = P Sreq = 8.23-in < S=78in OK ;eq _ 10.49-%
Vinax' 1.5 2 2
. max 7 _ . _ &1 A
Areq = - Argq = 3.15-in < A=5lin OK 9 _ 6.19-%
v A
5-w L4 4 4
lroq i= ————— lroq = 9.72-in < 1=363in°  OK Ireq
€97 384.E\Aqy e = 268%
3-1/2 x 11-7/8 LVL Micro-lam Beam (LVL) - B31 L:=12-ft t == 3.5in h := 11.875in
MV W M
Dy = 15-psf  Ly= 40-psf TL¢ = 55-psf TL, = 40-psf twes= 10t (floor) tyi= Oft (roof)
/m:: TLf'twf + TLr'twr W= 550p1f le = Df'twf + Dr'twr WpL = 150plf
2
w-L L
Misi= —5—  Mmax = 9900 ftlb Yani= W| 5 Vi = 2755.73-1b R,ac = 3300-1b
Allowable Stresses (adjusted)
K= 2600-psi K= 285-psi B :=1900000-psi Coy=1 Sre=1
Fpe= Fy CpyCppr Gy Cr F', = 2600-psi K= 1 Kwi= 1
Cy:=1 L
fory _ L
= Fo-CpCypCeCy F', = 285-psi A= 20
Minax 3 3
. _ . _ . S
Sreq = P Sreq = 45.69-in" < S=82:in OK ;eq _ 55550
Vinax'1.5 2 2
L max 7 _ . — 0. A
Areq = - Argq = 14.5-in < A=42in OK "9 _ 240.9
v A
5w L4 4 4
. A - i < = B OK |
lreq : B AL lreq = 225.09-in < 1=488-in OK ? — 46.09-%
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GlulamBeam-B30 [ - 12t ki Fj

Ak
wa Poi= 01b = 2-ft
a
D¢ = 15-psf Lg=40-psf  TLg= 55-psf iEmif | i | Pi=0lb ¢o=0ft
M
W= TLg10-ft d=38

w; = 550-plf

W= TLg15.5-fi w, = 852.5-plf )
RL Rr
Glu-Lam Beam Properties
K= 2400-psi K= 210-psi L= 1800000-psi Cpi=1 L= 09
Fpe= FyCpyCpr G Cy F', = 2160-psi K= 1 =1
' ' . =1
Fon= FvCp Cy G Cy F', = 210-psi

Shear Diagram Moment Diagram

4 T T 15 T T
2
~ 10 ]
—~ 0 =
g Z
-2 p= i i
—4
6 I I 0 I I
0 5 10 15 0 5 10 15
X(ft) v /(A
Rp =3.5k Rr =42k Max = 10.8-k-ft
Vinax = 4.2°k
. L
BEAM SELECTION t:=5.5in (beam thickness) Ap = —
h := 12in
4
Ag > Vg Ag = 0.2 SE (=55
= —‘ TL = V.2-1n = J.0'1n
384-E"1 X h=12in GLB
Dy
Api= T—Lf-ATL App = 0.05-in Camber = 1.5-Ap;,  Camber = 0.081-in
.3 .3
Sreq = 60.27-in < S=132in" OK
Cyact = 1.05

> C,=09 Assumed OK

Areq = 30.03-in2 < A= 66-in2 OK
Beam Stresses

4 4
f,=455%  f,=457% 'r? - lieq = 260.35-in" < 1=792.in" OK
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PO Box 39681, Lakewood, WA 98496

4x10 Sawn Beam - B32

Dy = 15-psf L¢ = 40-psf TL; = 55-psf
W= TLetyr + TLpty, w = 273-plf
2
w-L
Moos = 5 Mpax = 122999 ft1b V

Allowable Stresses (adjusted) DF#2

8456 SE 40th St

Mercer Island WA

L:.=6-ft t:= 3.5in h := 9.25in

MV W M

TL, = 40-psf L= 1.3333fi(floor) o= St

Witw= Drtws + Drtyr wpr = 95-plf

L
o= w-(E - j Vinax = 609.3:1b R = 819.99:-1b

Y= 850-psi K= 180-psi  E':=1600000-psi Cpv=1 Sre= 1.2
- \ . Cyo=1 L= 1
Fne= FyCp Cy G Cr F'y, = 1020-psi AV
Chpi=1
oy —
Fii= ForCpy Oy G Cy F', = 180-psi A= 300
Minax .3 .3 S
Sreq = Fy Sreq = 14.47-in S =50-in OK :q = 28.99-%
Viax' 1.5 2 2
o max _ : - 30 A
Areq = - Areq = 5.08-in A = 32:in OK "9 15.68.%
v A
5w L4 4 4
lroq = ————— lreq = 16.6-in 1=231-in"  OK lreq
€97 384.B Aqp req — =7.19%
4x12 Sawn Beam - B33 L= 6.1667-ft L= 3.5in b= 11.25in
Dy = 15-psf Ly = 40-psf TL¢ = 55-psf TL, = 40-psf L= 9-3333fi(floor) o= Oft
W= TLetyr + TLety, w = 513-plf Witw= Drtws + Drtyr wpr = 140-plf
2
w-L L
Y —— e Mpax = 2440.13 ft-lb Voo = w- 5 Viax = 1101.53-1b R, = 1582.78-1b

Allowable Stresses (adjusted) DF#2

= 850-psi K= 180-psi  E':=1600000-psi Cpv=1 Cro= 1.2
- \ . Cyo=1 L= 1
= FyCp Cy Gy Cr F'y, = 1020-psi AV
Crs=1 L
= —
B o= Fy-CpCppCp Cy F', = 180-psi R 240
Minax .3 .3 S
Sreq = Fy Sreq = 28.71-in S =74in OK :q = 38.88-%
Viax' 1.5 2 2
o max 77 _ : — 30.] A
Areq 1= P Areq = 9.18-in A = 39-in OK i
5w L4 4 4
lroq = ————— lreq = 33.86-in I=415in"  OK lreq
€97 384.E\Aqyp e — =8.15%
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NN Engineering, P.S.
PO Box 39681, Lakewood, WA 98496

4x12 Sawn Beam - B34

8456 SE 40th St
Mercer Island WA

6/15/2022
12022 B [2].xmcd

L= 5.75ft t = 3.5in h := 11.25in
MV M
Dy = 15-psf  Lg= 40-psf TL; = 55-psf TL, = 40-psf b= 13:5ft  (floor) L= Oft (roof)
W= TLtye + TLty, w = 743.plf Wil = Drtws + Drtyr wpr = 203-plf
2
w-L L
Mo = e Mppax = 3068.61 ft-lb Voo = w- . Vinax = 1438.59-1b R, = 2134.69-1b
Allowable Stresses (adjusted) DF#2
K= 850-psi K= 180-psi E':= 1600000-psi Cpi=1 L= 1.2
Epe= Fy Cpy Cppr G Cr F'y = 1020-psi A= 1 o= 1
Cy:=1 L
AN -—
Fii= FeCorCyrCeCry F', = 180-psi AN 240
M pax 3 3
— _ . — 4. S
Sreq = P, Sreq = 36.1-in < S=74in OK 9 _ 49 0.0
S
Vinax- 1.5 5 s
Preg i= ——— Areqg=11.99:in" < A=3%in" OK = = 30.45-%
v A
5w L4 4 4
lyoq = ————— lyeq = 39.7-in < I=415in"  OK Ireq
€97 384.E\Aqyp e — = 956%
4x12 Sawn Beam - B35 L ;= 4.8333-ft t ;= 3.5in h:= 11.25in
MW w M
Dr= 15-psf  Lg= 40-psf TL¢ = 55-psf TL, = 40-psf twey= 20ft  (floor) o= Oft (roof)
/\‘/&/:: TLf'th + TLr'twr W= 1100p1f WDl = Df'twf + Dr'twr WpL = 300p1f
2
w-L
Muos= ——— Mgy = 3212.11 ft:1b

Viae = 1627.07-1b Ry = 2658.32:1b

st

Allowable Stresses (adjusted) DF#2

Fy := 850-psi Fo= 180-psi

b E! == 1600000-psi Cpu=1 Cro= 12
, , . Cyi=1 Cioi=1
Fpi= FyCpyCy-C-Ck F'y = 1020-psi A Y
Cy=1 L
. /\Nﬂ\/ A = —
P = F-CpCypCp Cy F', = 180-psi AR 540
M pax 3 3
. _ - 4 S
Sreq = = Steq =37.79-in" = S=T74in OK 9 _ 5 19.0
S
Vinax 1.3 ) )
L max - _ - _ 20 A
Areq = = Areqg = 13.56:in" <= A=39in OK 9 a4 44.0,
v A
5w L4 4 4
lrogq = ————— liog = 34.93-in" < I=415in"  OK lreq
€97 384.E\Aqyp e - 841%
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PO Box 39681, Lakewood, WA 98496 Mercer Island WA
4x12 Sawn Beam - B36 L:= 59167 ft t ;= 3.5in h := 11.25in
MV A4 MA
Dy = 15-psf  Ly= 40-psf TLs = 55-psf TL, = 40-psf L= 18t (floor) L= Oft
W= TLetyp + TLpty, w = 990-plf Wil = Drtwr + Drtyr wpr = 270-plf
2
w-L L
Mo = —~ My = 433216 ft-lb - Voo = w- 3" Vinax = 2000.64:-1b R, = 2928.77:1b

Allowable Stresses (adjusted) DF#2

Y= 850-psi K= 180-psi  E':=1600000-psi Cps=1 Sre= 1.2
Ei= Fi CprCpr e Cr F'y = 1020-psi A= 1 K= 1
Cyi=1 L
S L
Fl= FyCpCyr CeCyy F', = 180-psi A= S0
Mmax 3 3
— _ . _ . S
Sreq = F Sreq = 50.97-in" £ S=74in OK ;eq  69.03%
Vmax'l.s 2 2
o max 7 _ : _ . A
Areq = = Argq = 16.67:in" = A=39in OK [rjq _ 42.34.%
5w L4 4 4
- = A < I=415i OK I
lreq : RAE A lieq = 57.67-in < 1=415in OK % _ 13.89.%
4x12 Sawn Beam - B37 L= 5.6667-ft L= 3.5in /\III\/\:: 11.25in
Dy = 15-psf  Ly= 40-psf TL; = 55-psf TL, = 40-psf twis= 20ft  (floor) L= Oft
W= TLetyr + Tty w = 1100-plf Wili= Drtws + Dty wpL = 300-plf
2
w-L L
Mios= —~ Mpgs = 441533 ftlb Voo = w- 3" Viax = 2085.43:1b R, = 3116.68-1b
Allowable Stresses (adjusted) DF#2
= 850-psi L= 180-psi  E':=1600000-psi Cps=1 Sre= 1.2
Ei= Fi CorCpr e Cr F'y = 1020-psi A= 1 K= 1
Cyi=1 L
S L
Fl= FyCpCyr CeCyy F', = 180-psi A= S0
M pax 3 3
— _ . _ . S
Sreq = = Sreq = 51.95-in < S=74in OK ;eq — 70.36-%
Vmax'l.s 2 2
o max 7 _ : _ . A
Areq = = Areq = 17.38:in < A=39%in OK 9 a4 149
5w L4 4 4
- = 56.3-i < I=415i OK I
lreq : RAE A lreq = 56.3-in < 1=415in OK %  13.56.%
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NN Engineering, P.S.

PO Box 39681, Lakewood, WA 98496 Mercer Island WA
3-1/2 x 11-7/8 LVL Micro-lam Beam (LVL) - B38 L:=5-ft t := 3.5in h := 9.5in
MV W M
Df= 15-psf L= 40-psf TL¢ = 55-psf TL, = 40-psf L= 10ttt (floor) o= Oft (roof)
W= TLetyp + TLty, w = 550-plf W= Dt + Dyty wpr, = 150-plf
2
w-L L

M= T M. = 1718.75 ft-1b Vaaxi= W' ; - Vinax = 939.58:1b Rpax = 1375:1b

Allowable Stresses (adjusted)

= 2600-psi Fo=285-psi E':=1900000-psi L= 1 L= 1
Epi= Fo-Cp Cpp-CCr F', = 2600-psi A= | i |
Cy:=1 L
A -
Fi= FyCpyCypCp Cyy F, = 285-psi AR 20
M nax .3 .3 S
Sreq = T Sreq=7.93in" £ S=53in OK "4 _ 15.07-%
S
Vinax 1.5 2 2
._ - - — 33 A
Areq = P Areg=495in" < A=33in"  OK 9 14.87-%
5w L4 4 4
o e — log = 16.28in" < 1=250-in"  OK lreq
97 384.E\Aqyp req — = 651%
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FOUNDATION VENTILATION:

'CRAULSPACE AREA' x /50

FOUNDATION / MAIN FLOOR FRAMING PLAN
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UPPER FLOOR FRAMING PLAN

ROOF ASSEMBLY "A':
MEMBRANE ROOFING OVER
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