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Myers Engineering, LLC Phone: 253-858-3248'
3206 50th Street Ct NW, Ste 210-B PROJECT : 4250 89th AVE SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

DESIGN LOADS:

ROOF DEAD LOADS 15 PSF Total b b
ROOF LIVE LOADS 25 PSF (Snow) Rbi= = =%
FLOOR DEAD LOADS 15 PSF Total ft

FLOOR LIVE LOADS 40 PSF (Reducible)

STAIR LIVE LOADS 100 PSF

WOODS : ‘ WOOD TYPE:

JOISTS OR RAFTERS 2X. HF#2

BEAMS OR HEADERS 4X - 6X OR LARGER DF#2

LEDGERS AND TOP PLATES HF#2

STUDS 2X4 OR 2X6 HF Stud

POSTS :

4X4— DF#2

4X6 DF#2

6X6 DF#1

GLUED-LAMINATED (GLB) BEAM & HEADER.
Fb=2,400 PSI, Fv=165 PSI, Fc (Perp) =650 PSi, E=1,800,000 PSI.

PARALLAM (PSL) 2.0E BEAM & HEADER.
Fb=2,900 PSI, Fv=290 PSI, Fc (Perp) =750 PSI, E=2,000,000 PSI.

MICROLAM (LVL) 1.9E BEAM & HEADER
Fb=2,600 PSI, Fv=285 PS], Pc (Perp) =750 PSI, E=1,200,000 PSI.

TIMBERSTRAND (LSL) 1.3E BEAM, HEADER, & RIM BOARD
Fb=1,700 PSI, Fv=400 PSI, Pc (Perp) =680 PSI, E=1,300,000 PSI.

TRUSSES:
PREFABRICATED WOOD TRUSSES SHALL BE DESIGNED BY A REGISTERED DESIGN

PROFESSIONAL REGISTERED IN THE STATE OF WASHINGTON. TRUSS DESIGNS SHALL
COMPLY WITH THE REQUIREMENTS OF IBC 2303.4. SUBMITTAL PACKAGE SHALL COMPLY
WITH REQUIREMENTS OF IBC 2303.4.1.4.

UNLESS OTHERWISE SPECIFIED BY LOCAL BUILDING OFFICIAL OR STATUTE, TRUSS DESIGNS
BEARING THE SEAL AND SIGNATURE OF THE TRUSS DESIGNER SHALL BE AVAILABLE AT TIME OF
INSPECTION.

ENGINEERED [-JOISTS
-FLOOR JOISTS & BEAMS OF EQUAL OR BETTER CAPACITY MAY BE SUBSTITUTED FOR THOSE SHOWN ON

THIS PLAN, "EQUAL" IS DEFINED AS HAVING MOMENT CAPACITY, SHEAR CAPACITY, AND STIFFNESS WITHIN
3% OF THE SPECIFIED JOISTS OR BEAMS.
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Myers Engineering, LLC Phone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT : 4250 89th AVE SE Email: myengineer@centurytel.net
Gig Harbor, WA 98335

LATERAL ANALYSIS :
BASED ON 2018 INTERNATIONAL BUILDING CODE (IBC)

Lateral Forces will be distributed along lines of Force/Resistance. Lines of Force/Resistance will be
investigated for both wind and seismic lateral loads. Roof and Floor diaphragms are considered flexible.

Risk Category Il per IBC 1604.5 & Soils Site Class D (Assumed)

SEISMIC DESIGN:
SEISMIC DESIGN BASED ON 2018 IBC Section 1613.1
LIGHT FRAME CONSTRUCTION LESS THAN THREE STORIES IN HEIGHT ABOVE GRADE.

Seismic Design Data:
I.:= 1.0 (ASCE 7-16 Table 1.5-2)

R:=65 Q= 3.0 C4:=4  Light-frame (wood) walls sheathed w/ wood structural panels
rated for shear resistance (ASCE 7-16 Table 12.2-1)

S, := 1.419 Sy = 0.493 Spe 1= 1702 Smi = 0.89

Equation 16-39 Sps = %sms =1.13 Equation 1640 Sp; = =8 = 0.59

w

—-Seismic Design Category D (Spg greater than 0.50g & Sy, greater than 0.20g)
1 1

Roof Slope Adjustment Factor: Sai= Ry 1.16 Spi= A 1.05
cos(gtgn[—l—z]) ‘ cos[atan[l—z)j
Plan Area for Each Level:
A= 2245&2-sa Agy = 18417 Agy = 1686&2-Sb
(Upper Roof) (Upper Floor) (Lower Roof)
Plan Perimeter for Each Level: v
P, := 2(55ft) + 2(551t) Ps:= 2(59f%) + 2(558)
(Upper Floor) (Main Floor)

W,w, = Seismic Weight of Overall Structure, Seismic Weight of Structure above Level x (LB.)

Weight of Structure at Each Level:
Story Weight at Upper Floor:

wy = 15-psf-Ay + 12-psf-4.5-ft-P,
Story Weight at Main Floor:

wy 1= 15-psf:(Agy + Agy) + 12-pst-(4.5-f6-P; + 5f:P,)

W= w + wy = 130698.67 Ib

4250 89th Ave SE REVISED.xmcd Mark Myers, PE 7/7/2021
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248

Email: myengineer@centurytel.net

Approximate Fundamental Period, T,.

Ci:= 002 x:=075 (per ASCE 7-16 Table 12.8-2)

T,:= Cyh,X =022 (ASCE 7-16 Eq. 12.8-7)

T, is less than T, . therefore Cs need not exceed:

C, shall not be less than: 0.044Spg-I, = 0.05

Total Base Shear:

Vertical Shear distribution at each level:

for structures having a period of 0.5 sec orless:  k:= 1

hl = 20ft hz = 10ft
Cyp = k) = 0.56
(Wl-h1 + W2'h2)
h
Copi= (rhs) o

(W] 'h1 + W2'h2)

F1 = CV]'VE =12783.521b

Fy:= Cyp- Vg = 10031.78Ib

h, = 24

(per ASCE 7-16 Fig.
22-12)

TL =6

(ASCE 7-16 Eq.
12.8-3)

(ASCE 7-16 Eq.
12.8-5)

Vg = CyW =22815.31b

(Height from base to level x)

Story Shear at Upper Floor

Story Shear at Main Floor

(Structural Height per ASCE 7-16 Sect. 11.2)

4250 89th Ave SE REVISED.xmcd

Mark Myers, PE
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Myers Engineering, LLC Phone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT : 4250 89th AVE SE Email: myengineer@centurytel.net
Gig Harbor, WA 98335 - -

WIND DESIGN
Use analytical procedure of ASCE 7-16 Chapter 27 (Directional Procedure for buildings of all heights)
V=100 3-Sec Peak Gust (MPH) for Risk Category Il (Figure 26.5-1A).
K4:= 0.85  Wind Directionality Factor (Table 26.6-1). h:= 24-f Mean Roof Height as per Sect. 26.2
Exposure Category B (ASCE 7-16 Sect. 26.7.3)

Topographic Factor (K,,) (Figure 26.8-1). 2-D.Escarpment with building downwind of crest.

xi= 1177 Hj= 344t L, := 890ft z:=h Ni= 25 b= 4
) (=2
H X Ly
K, := 0.75| — | =0.29 Ko=[{1-——|=0.67 Ky:=¢ =0.93 2
ong)-ow me(igh)-ee o (1 K

G:= 0.85 Gust Effect Factor (ASCE 7-16 Sect. 26.9.1)

AW
Building is an Enclosed Building as per ASCE 7-16 Sect. 26.10
GCpi:= .18 */- Internal Pressure Coefficients (ASCE 7-16 Table 26.11-1)

Velocity Pressure Exposure Coefficient (Table 27.3-1):

z,:= 1200ft a:=70 {per ASCE 7-16 Table 26.9-1 based on Exposure Category)
zg=1200ft, a=7.0 (Exp B), zg=900ft, a=9.5 (Exp C), zg=700ft, a=11.5 (Exp D)
z; = 20ft Z = 151t Height from ground to level x (z,.., = 15ft)
1 2 min
3 D E

Z o Zy o h \E]
K, = 2.01 [——] =0.62 K, = 2.01 (—] =0.57 K; = 2.01 [—J = 0.66

Zg Zg Zy

External Pressure Coefficients w/ Roof Pitch = 7/12 (30 degrees) Front to Back & 7/12 (30 degrees) Side to Side
Taken from Figure 27.4-1

Front to Back: Side to Side:

L h Lss h
Ly, = 55ft By =55t — =1 — =044  Lg:=55ft B = 55ft — =1 — =0.44

fb Lg Bss Lss
Cppr = -8 Windward Wall Cps1 = -8 Windward Wall
Cpppi= 023 Windward Roof Cpsp = 0.23 Windward Roof
Cpf3 == —6 l.eeward Roof Cpsz = —6 Leeward Roof
Cppyi= =5 Leeward Wall Cpsg1=-=5 Leeward Wall
4250 89th Ave SE REVISED.xmcd Mark Myers, PE 7/7/2021
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Myers Engineering, LLC _ Phone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT : 4250 89th AVE SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

Velocity Pressure ( g, ) Evaluated at Height (z) (Equation 23.3-1)
dg = 0.00256-K21-Kzt-Kd-V2 =18.95 qp:= 0.00256-K22-Kzt-Kd-V2 =17.45 qp = 0.00256-Kh~Kzt-Kd-V2 =19.96

Design Wind Pressures p = qGCp - qi(GCpi) (Equation 27.4-1) where q; will conservatively be taken equal to g,

. - Windward Wall Both Directions
Windward Roof Front to Back  p,;y := q5-G-Cpp-psf = 3.9 2-lb naw ! .,
) Puwwl == qzl'G'Cpﬂ'pSf =12.89ft “-Ib
Leeward Roof Front to Back Pirt == Q' G-Cppz-psf = —10.18ft “Ib 5
Pww2 = q2°G-Cpp-psf = 11.87ft "-Ib

Leeward Wall Front to Back Piwt := qnG-Cpgpsf = -8.48ft %1
. - . -2
Windward Roof Side to Side P2 = QprG-Cpsypst = 3.9 b The Internal Pressures on Windward and
. . -2 Leeward Walls & Roofs will offset each
Leeward Roof Side to Side P2 = qnG-Cpypst = -10.18ft b other for the lateral design of the overall
. . ] -2 building and will therefore be ignored for
Leeward Wall Side to Side Piw2 = An'G-Cpeqpst = 8487 “-Ib this application.

Check net pressure not less than 16psf at walls & 8psf at roof over projected vertical plane:

- - _2
Purt =Pt = 140887 216 puut — Pt = 21378 216 Py — Prag = 20358 ZIb

Purz — P2 = 14088 216 pumt — prup = 21378 216 Puup — Prug = 20356 >Ib

Wind Pressure at Upper Roof (Front to Back):

2 2
Viw = (Pwr1 = Pir1 2658 + (pww1 — Prw1)-350-ft” = 11211.751b

Wind Pressure at 2nd Floor (Front to Back):

Vaow = (Pyr1 = pm)Oﬁ2 + {Powz — plwl).595-ﬁ2 =12110.191b

Wind Pressure at Upper Roof (Side to Side):

2 2 '
Vaw = (Pwr2 — Pis2) 300" + (Pyw1 — Piwa)-360ft” = 11918.38Ib

Wind Pressure at 2nd Floor (Side to Side):

Vaw = (Pwrz — plrz)-Oﬂz + (pwz - plwz)-650ft2 = 13229.621b

4250 89th Ave SE REVISED.xmcd Mark Myers, PE 71712021
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

Determine Component & Cladding loads:
Design Wind Pressures p = qh[(GCp) - (GCpi)] (Equation 30.3-1)

(GCp) is given in Figures 30.3-1 thru 30.3-7

(GCpi) is given in Table 26.13-1 (See above)

Ras= - ((GCpa0n)pst

py = -55.9% 1Ib

2

GCpijn = 0.9 GCpip := 0.9 GCpsijp = 0.9 Figure 30.3-2D (B = 30 degrees)
GCpyout = -1.8 GCpout i= —2.0 GCpou = 3.2 GCpaon = ~2.8 GCpsop = 4.0
GCpsin = 1.0 GCpsin = 1.0 Figure 30.3-1
GCpgour == —1.1 GCpsout = —1.4
p1:= qh'l:(GCplout) - (chi)]pSf p; =-39.53 ft 2'Ib (Zone 1)
-2
P2 = dn[{GCpzou) — (GCpi) pst p, = -43.52ft “lb (Zone 2)
-2
p3 = qu[(GCpsou) — (GCyi)Jpsf p;=-6747f ~Ib  (Zone 3)

{(Zone 2 Overhang)

(Zone 3 Overhang)

Rav= - ((GCpaon) pst

p3=-79.85ft “-Ib

When roof pitch is less than 8=10 degrees, values of GCp for walls may be reduced by 10%

2

ps=-2555ft ~Ib  (Zone 4)

ps= qh'[(GCp40ut) - (GCpi)]PSf

2

ps=-31.54ft “1b  (Zone 5)

ps = an|(GCpsowt) — (GCpi)Jpsf

Net pressure shall not be less than 16 psf for Components and Cladding (ASCE 7-16 Sec. 30.2.2)

a = 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not
less than 4% of least horizontal dimension or 3ft

0.1(55ft) = 5.5ft 0.4-h =9.6ft 0.04(55ft) =221t

Therefore a:= 5.5ft

4250 89th Ave SE REVISED.xmcd Mark Myers, PE

6

71712021



A 2Sy

Y

LSy

PR
I
74 | |
| @
’ ] i m
2040 S § 2040 SH V= <l 2
g
112 ] ﬂ?
| 4
1S
i &
| b
s
is |
o
28 | ¥ 3
= i &
5 9
=<
[} i
) :
£
B 18|
2 9
8 z 9
£
&
; 3
| >
| 8
|
: o3 || Jop-gm 2-3 PC
| _ T
= { 2-6
g It z
& g2 &
P =S 2% =
‘ ix]
:
|
| S
! 2-6 3
| s p 4 z
1 Z L £
! o
| 9 5
| . z "
[ s <
l 3 <
6-01-0 PIC I b
| 3
| ]
,‘% | \=9727)ey/
E|m 4
g [ 4 LINE OF WALL BELOW
e <79
=] ] 0
jim "
| s
| | okisvy
| 5
| - \
() 30556 H
: Ty — —%
/7 . 9/ \
I B-z"
550

W@ G4



Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

WALL AA:

Story Shear due to Wind: Vaw = 11918.381b

Bidg Width in direction of Load:  L;:= 55-ft

6.17 7.33

Shear Wall Length: Laa:= [3.083(7)% 3.667[—

vaa =214.13f "-lb C—=214.13ft‘ -1b

4]

Dead Load Resisting Overturning: Lo, = 2.75-ft

W, = (15-psf)-2-ft + (10-psf)-Pt +:(10psf)-0ft

Chord Force:

vaa-Lg,-Pt

CFaa,, == CFaa,, = 1927.191b

o'Laa

Holdown Force:

HDFaa,, := CFaa,, — 0.6-DLRaa = 1828.191b

Base Plate Nail Spacing (2015 NDS Table 12N)

Distance between shear walls:

Percent full height sheathing: Y= &ft .100 % = 100
10:ft
0.6Vayw L,
. L 2
Wind Force: vaa:=
Laa
1 vaa 1

16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

Story Shear due to Seismic: F; = 12783.521b

Ly:= 55-f

+2750 22 + 9017|1678
9 9

‘Max Opening Height = 0ft-Oin, Therefore C,:= 1.00
per AF&PA SDPWS Table 4.3.3.5
0.7F; L;
L, 2
Laa

p

Seismic Force:  p:= 1.0 E,i=

1

Eo, = 267.96f -lb !

E ~
2 =267.96ft -Ib

(4]

P1-4:7/16" Sheathing w/ 8d nails @ 4" O.C.
Wind Capacity = 495 pif
Seismic Capacity = 353 plf

Plate Height: Pt:= 9-ft

WL
DLRaa = ——= DLRaa = 165 Ib
EgpLop Pt
CFaag = ——2 CFaa = 2411.61b
Co'Laa

HDFaa, := CFaa; — (0.6 — 0.14Sps)DLRaa = 2338.81 1b

Simpson MSTC28 to flush beam

Anchor Bolt Spacing (2015 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

Zy:= 102:1b Cp:= 1.6 A;:=860b  Cni=16 Zpi=A;Cp Zp=13761b
(Zx-CrCy) (Co2ZnCo)
= AN D el AN B Zg-C Zg-C
Bo=—a ~ 076 v =061t As:= (S = 6.43ft —( 5 Co) =5.14f
vaa E..
16d @ 6" o.c. 5/8" AB. @ 60" o.c.
4250 89th Ave SE REVISED.xmcd Mark Myers, PE 71712021
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

WALL BB:

Story Shear due to Wind: Vaw = 11918.381b

Bldg Width in direction of Load: L= 55t

Story Shear due to Seismic: F; = 12783.521b

Distance between shear walls: L= 55.1%

Shear Wall Length: Lbb:= [2-3 + 2-2.5(%]}ft =10.55f

Percent full height sheathing: 9= (%:J.mo

0.6Vyy L
L, 2

Lbb

Wind Force: vbb :=

vbb = 339.06ft Lib vbb 339.06 ft l-lb

0

Dead Load Resisting Overturning: Ly = 12-ft

Wip i= (15-psf)-2-ft + (10-psf)-Pt + (10psf)-0ft

Chord Force:
vbb-6ft-Pt

CFbby, = L
o"bb

CFbb,, = 1525.76 Ib

Holdown Force:

HDFbb,, := CFbb,, — 0.6-DLRbb = 1093.76 1b

Therefore C, := 1.00

Max.Opening Height = 0ft-0in, Cox

%=100 o erAF&PA SDPWS Table 4.3.3.5
0.7F; L,
Seismic Force: o= 1.0 Eyp = i L. 2
Lbb

1

Ey, = 424286 b !

Epp -
— =424281ft "-1b

(4]

P1-3: 7/16" Sheathing w/ 8d nails @ 3" O.C.
Wind Capacity = 638 plf
Seismic Capacity = 456 pif

Plate Height: A1}‘,5\'{: 9-ft

Wi L
DLRbb 1= —2 % DLRbb = 720 Ib
Eyp 6ft-Pt
CEbb, := CFbb, = 1909.26 b
oLbb

HDFbb; := CFbb, — (0.6 — 0.14Spg)- DLRbb = 1591.64 Ib

Simpson MSTC40

Base Plate Nail Spacing (2015 NDS Table 12N)

16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

Anchor Bolt Spacing (2015 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

L= 1021b Cn:= 1.6 As/=8601b  Cn=16 Zp:=AsCp Zg=13761b
CpZnC CpZnC
g (oG oo (TG o (25:Cy) (Z5:Cy)
AR vbb Epp As:= =4.06 ——— =324ft
hiiad vbb Ebb
16d @ 4".0.c. 5/8" AB. @ 36" o.c.
4250 89th Ave SE REVISED.xmcd Mark Myers, PE 7/7/2021
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penings Calcu

Project Information

Code: 2015 IBC/IRC Date: 7/7/2021
Designer: Mark Myers, PE
Client: ACH
Project: 4250 89th AVE SE
Wall Line: BB at Bedroom 2
L) LoL{ft} i2{fn}
V {ib)
—_— =7
2
2
Loalft)
Input Variables
Vi Opening 1 Wall Pier Aspect Ratio Adj. Factor
Rait hali 1.00-f¢ Pi=hol/L1= 1.83 N/A
L1 holj P2=hol/L2= 1.83 N/A
28y hb1}
Luan 12.00 ft lol:
1. Hold-down forces: H = Vh,.n/Lygy 1913 Jbf 6. Unit shear beside opening
V1= (V/LL1+TL)/LL = 425 plf
2. Unit shear above + below opening V2 = (V/L{(T2+L2}/L2 = 425 plf
First opening: val = vbl = H/(hal+hbl) = 546 pif Check V1*L1+V2*L2=V? 2550 Ibf OK
3. Total b dary force above + below i 7. Resi e to corner forces
First opening: O1 = val x {Lol) = 3279 [bf R1=V1*l1= 1275 Ibf
R2=V2*¥L2= 1275 Ibf
4. Corner forces
F1=01{L1)/(L1+L2) = 1639 Ibf 8. Difference corner force +r
F2 = O1{L2)/(L1+12) = 1639 Ibf R1-F1= -364 Ibf
R2-F2= -364 Ibf
5. Tributary length of
Tl=(L1*Lol)/(L1+L2) = 3.00ft 9. Unit shear in corner zones
T2 = {L2*Lo1)/(L1+L2} = 3.00ft vcl = (R1-F1)/L1 = -121 pif
ve2 = (R2-F2)/L2 = -121 pif
v {ib)
- o~ L -
lH(ib) ) H(ib)]
Check Summary of Shear Values for One Opening
Line 1: vel({hal+hbl)+V1{hol)}=H? -425 2338 1913 Ibf
Line 2: val{hal+hbl)-vcl{hal+hb1)-V1{ho1)=0? 1813 -425 2338 Q
Line 3: vc2{hal+hb1)+V2{hol)=H? -425 2338 1913 ibf
Design Summary
Req. Sheathing C: ity 425 Ibf 4-Term Deflection| 0.517in. 3-Term Deflection 0.544 in.
Req. Strap Force| 1639 Ibf 4-Term Story Drift %| 0.019 % 3-Term Story Drift % 0.020 %
Req. HD Force| 1913 pif See Page 2 See Page 3
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Project Information

Date: 7/7/2021

Code: 2015 IBC/IRC
Designer: Mark Myers, PE
Client: ACH
Project: 4250 86th AVE SE
Wall Line: BB at Bedroom 2
Deflection Calculation input Variabl
Sheathing: penny weight)
OSB” i i ot Sheathing Material
7/16. 5 Performance Category Pier 1 Pier 2
I IAPA Ra;;&gﬁgat;m;émw Grade Stud Size Nail Spacing: & s 3 (in.)
2x6 HD Capacity: 2325 {Ibf)
Gt Override A 16.5 {in2) HD Deflection: i; 0.0625 {in.)
Ga Overide A Override: (in.z)
Four-Term Equation Deflection Check
A= %‘% + Xy 075he, 40,2 (Equation 23-2)
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 7/16 7/16
Nail:| 8d common 8d common | 8d common  8d common
Vasdi 425 425 425 425 {plf)
Vitrength’ 607 607 607 607 (plf)
E:| 1.20E+06 1.20E+06 1.20E+06 1.20E+06  [{psi)
h: 9.00 6.50 6.50 9.00 {ft)
A: 165 - 165 16.5 165  [{in?)
Gt: 83,500 83,500 83,500 83,500 |{Ibf/in.)
Nait Spacing: 3 3 3 3 {in.)
vn: 152 152 152 152 {pif)
e: 0.0146 0.0146 0.0146 0.0146 (in.)
b: 3.00 3.00 3.00 3.00 {ft)
HD Capacity: 2325 2325 2325 2325 (bf)
HD Defl: 0.0625 0.0625 0.0625 0.0625 (inz)
Check Total Deflection of Wall System
Pier 1 {left) Pier 1 {right)
Term1 Term 2 Term 3 Term 4 Term1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.060 0.065 0.098 0.441 0.022 0.047 0.071 0.230 Total
Sum 0.664 Sum 0.371 Defl.
Pier 2 {left) Pier 2 (right} 0.517 {in.)
Term 1 Term 2 Term 3 Term4 Term1 Term 2 Term 3 Term 4 0.0192 Yodrift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.022 0.047 0.071 0.230 0.060 0.065 0.098 0.441
Sum 0.371 Sum 0.664
APA Disclaimer
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Project Information

Code: 2015 IBC/IRC Date: 7/7/2021
Designer: Mark Myers, PE

Client: ACH

Project: 4250 89th AVE SE

Wall Line: BB at Bedroom 2

Three-Term Equation Deflection Check

8vh?® vh ha,
%= EAb * 1000G, * b “.3-1
Pier 1-L Pler 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 7/16 7/16
Nail:| 8d common  8d common | 8d common  8d common
Vasdt 425 425 425 425 (plf)
Vgtrengtht 507 607 607 607 (plf)
E:[ 1.20E+06 1.20E+06 1.20E+06 1.20E+06 |{psi)
h: 9.00 6.50 6.50 9.00 {fr)
A 165 16.5 165 165  |(in)
Ga: 28.0 28.0 28.0 28.0 {kips/in.}
b: 3.00 3.00 3.00 3.00 ()
HD Capacity: 2325 2325 2325 2325 {Ibf)
HD Defl: 0.0625 0.0625 0.0625 0.0625  |{in.)
Check Total Deflection of Wall System
Pier 1 (left) Pier 1 {right}
Term 1 Term 2 Term 3 Term 1 Term 2 Term3
Bending Shear Fastener Bending Shear Fastener Total
0.060 0.195 0.441 0.022 0.141 0.230 Defl.
Sum 0.695 Sum 0.393 0.544 {in.)
Pier 2 {left) Pier 2 (right) 0.0202  |%drift
Term1 Term 2 Term 3 Term1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener
0.022 0.141 0.230 0.060 0.185 0.441
Sum 0.393 Sum 0.695
Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.
APA Disclaimer
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Project information

Date: 7/7/2021

Code: 2015 IBC/IRC
Designer: Mark Myers, PE
Client: ACH
Project: 4250 89th AVE SE
Wall Line: BB at Bedroom 3
Lilft} Lol{ft} L2{ft}
V {lb}
=
Py
23
3
z
F
Luan{ft)
Input Variables
v Opening 1 Wall Pier Aspect Ratio Adj. Factor
hoan P1=ho1/L1= 2.20 0.9750
11 P2=hol/t2= 2.20 0.9750
L2
Lyan

1. Hold-down forces: H = Vh, /Ly 1241 Ibf 6. Unit shear beside opening
V1= {(V/L){L1+T1)/L1 = 386 pif
2. Unit shear above + below V2 = (V/L)(T2+L2)/L2 = 386 plf
First opening: val = vbl = H/(hal+hbl} = 354 pif Check V1*11+V2*12=V? 1930 ibf OK
3. Total boundary force above + below op 7. R to corner forces
First opening: O1 = val x (Lol) = 3190 Ibf R1=V1*l1= 965 Ibf
R2=V2*12= 965 ibf
4. Corner forces
F1=01{L1)/(L1+L2) = 1595 Ibf 8. Difference corner force +r
F2 = 01{L2)/{L1+L2) = 1595 Ibf R1-F1= -630 Ibf
R2-F2= -630 |bf
5. Tributary length of openings
= ({L1*Lo1}/(L1+L2) = 4.50 ft 9. Unit shear in corner 20nes
T2 = {L2*Lo1)/{L1+L2) = 4.50 ft vcl = (R1-F1)/LL = -252 pif
vez = {R2-F2)/L2 = -252 plf
Vi)
« i~ L -
2 2 2 £
S| = 3 -
#H{ib} H{lb}
Check Summary of Shear Values for One Opening
Line 1: vcl(hal+hbl)+Vi(hol}=H? -882 2123 1241 Ibf
Line 2: val{hal+hb1}-vci{hal+hb1)-V1(hol)=0? 1241 -882 2123 0
Line 3: ve2{hal+hb1)+V2{hol)=H? -882 2123 1241 Ibf
Design Summary
Req. Sheathing Capacity 396 ibf 4-Term Deflection| 0.525 in. 3-Term Deflection 0.563 in.
Req. Strap Force| 1595 |bf 4-Term Story Drift %| 0.019% 3-Term Story Drift % 0.021%
Req. HD Force 1241 plf See Page 2 See Page 3
Req. Sheathing Capacity has been adjusted per the Aspect Ratio Factor in SDPWS 4.3.4.2
APA Disclaimer
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Project Information

Date: 7/7/2021

Code: 2015 IBC/IRC
Designer: Mark Myers, PE
Client: ACH

Project: 4250 89th AVE SE
Wall Line: BB at Bedroom 3

Deflection Calculation input Variables

{{penny weight)

Sheathing: Wood End Post
oy :Sheathing Material Species: 3Hem-F’L S
erformance Category E:i:1.20E406 (psi) . Pier 1 Pier 2
Qty Stud Size Nail Spacing: 3 3 {in.)
Dimensions: HD Capacity: 7222325 2325 {Ibf}
Gt Override A: HD Deflection: §ii; .. 0.0625 0.0625 {in.)
Ga Overide A Override:
Four-Term Equation Deflection Check
A= g‘;”b +§ +0.75he, +d % (Equation 23-2)
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 7/16 7/16
Nail:| 8d common 8d common | 8d common  8d common
Vosd! 386 386 386 386 (plf)
Vitrength 551 551 551 s51 (plf)
E:| 1.20E+06 1.20E+06 1.20E+06 1.20E406 |(psi)
h: 9.00 6.50 6.50 9.00 (ft)
A 16.5 16.5 16.5 16.5 (in9
Gt: 83,500 83,500 83,500 83,500 |{Ibf/in.)
Nail Spacing: 3 3 3 3 (in.}
Vn: 138 138 138 138 {pif)
e 0.0109 0.0109 0.010% 0.0209  ({in.)
b: 2.50 2.50 2.50 2.50 (ft)
HD Capacity: 2325 2325 2325 2325 (Ibf)
HD Defl: 0.0625 0.0625 0.0625 0.0625 (in.)
Check Total Deflection of Wall System
Pier 1 (left) Pier 1 {right)
Term 1 Term 2 Term3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.065 0.058 0.074 0.480 0.024 0.043 0.053 0.251 Total
Sum 0.678 Sum 0.371 Defi.
Pier 2 (ieft) Pier 2 {right) 0.525 {in.)
Term1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0194 %6drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.024 0.043 0.053 0.251 0.065 0.059 0.074 0.480
Sum 0.371 Sum 0.678
APA Disclaimer
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Project Information

Code: 2015 IBC/IRC Date: 7/7/2021
Desig Mark Myers, PE

Client: ACH

Project: 4250 89th AVE SE

Wall Line: BB at Bedroom 3

Three-Term Equation Deflection Check

8vh® vh ha,
%, = EAb * 10006, T b 4.3-1)
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 7/16 7/16
Nail:| 8d common 8d common | 8d common 8d common
Vaget 386 386 386 386 (plf)
Vitrength! 551 551 551 551 {plf)
E:| 1.20E+06 1.20E+06 1.20E+06 1.20E+06 |{psi)
h: 9.00 6.50 6.50 9.00 {ft)
A: 16.5 16.5 165 165 |(in?)
Ga: 28.0 28.0 280 28.0 {kips/in.)
b: 2.50 2.50 2.50 2.50 {ft)
HD Capacity: 2325 2325 2325 2325 {lbf)
HD Defl: 0.0625 0.0625 0.0625 0.0625 {in.)
Check Total Deflection of Wall System
Pier 1 (left) Pier 1 {right)
Term1 Term 2 Term 3 Term1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total
0.065 0.177 0.480 0.024 0.128 0.251 Defl.
Sum 0.722 Sum 0.403 0.563  |(in)
Pier 2 {left} Pier 2 {right) 0.0208 %drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener
0.024 0.128 0.251 0.065 0.177 0.480
Sum 0.403 Sum 0.722
Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.
APA Disclaimer
T i) b Bty I8 Foraseus o o Sigf des phe shedr wedl JRUigs bosed on SP% - The Engineersd Hoad ATSoNoron’s testing ontd knovaedpr of woot-fromast SASOr WOl systym design
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Myers Engineering, LLC Phone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT : 4250 89th AVE SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

WALL CC:
Story Shear due to Wind: Viw = 11211.751b Story Shear due to Seismic: F; = 12783.521b
Bldg Width in direction of Load: L= 551t Distance between shear walls: L= 191t

Shear Wall Length: Lcc:= (13.417 + 6.5)ft = 19.92f

' ) : . in ight =.0ft-Oin, Therefore C, := 1.
Percent full height sheathing: % := M 100 % = 100 Max Opening Height =.0ft-Oin Agvvx 1.00
M L10ft per AF&PA SDPWS Table 4.3.3.5
0.6Viw Ly 0.7F; L,
. L 2 o L 2
Wind Force: veci= ——— Seismic Force:  g:= 1.0 Epgim —————
Lee , Lec
- - - E -
vee = 58.34f LIb YO _sg3an b E,=77.68 |-lb —* _ 7766 b
o CO
P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind:Capacity = 339 plf
Seismic Capacity = 242 plf
Dead Load Resisting Qverturning: L := 6.5-ft  Plate Height: Pt:= 9-ft
= (15-psf)-2- -psf)- . ‘ Wee L
Wee = (15-psf)-2-ft + (10-psf)-Pt + (10psf)-0ft DLRce = —8 DLRcc = 390 1b
Chord Force: )
vee: L Pt ' E.o Lo Pt
CFceyyi= ———— CFccy, = 525.051b CFcegi:= ———— CFccg = 698.44 1b
Co'Lcc Co'Lcc
Holdown Force:
HDFcc,, := CFcc,, — 0.6DLRcc = 291.05Ib HDFoc; = CFe; — (0.6 — 0.14Spg)-DLRce = 526.391b
No Holdown Required
Base Plate Nail Spacing (2015 NDS Table 12N) Anchor Bolt Spacing (2015 NDS Table 12E)
16d Sinker (0.148""x3.25") Nails & 1-1/2" Plate Hem-Fir 5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir
L= 202-lb Agd;ﬁvzz 1.6 ( ) Bs = 860-1b Lpi=16 Zp:=AsCp Zg=13761b
CpZy-Cy CpZnCo
P S A ~ = v _ Zp-C Zy-C
R vee 231 Ee, 21t Asc= (z5:C) = 23.59ft (2:Co - 1773/
vee E.
16d @ 16" o.c. 5/8" AB. @ 72" o.c.
4250 89th Ave SE REVISED.xmed Mark Myers, PE 7/7/2021.
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

Gig Harbor, WA 98335

WALL DD:

Story Shear due to Wind: Viw = 11211.751b

Bldg Width in direction of Load: L= 551t

Shear Wall Length: Ldd:= (13)ft =13t

Story Shear due to Seismic:

Distance between shear walls:

F; = 12783.521b

L= 12,671t

. i ight = Oft-0i f = 1.
Percent full height sheathing: 9 :— 10-ft 1100 % = 100 Max Opening Height = Oft-Oin, There ore Co=1.00
M L10-5 - per AF&PA SDPWS Table 4.3.3.5
06V1w L] 07F1 L]
, L, 2 o L 2
Wind Force: vdd :="- Seismic Force: 2= 10 Egq:=
Ldd Ldd
— — _ Edd _
vdd = 59.6f LIb vdd _ 5068 Lip Ey = 79288 b X — 79288 b
o (o]
P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 339 plf
Seismic Capacity = 242 plf
Dead Load Resisting Qverturning; Lygi=13-ft  Plate Height: =91t

Wyq = (15-psf)-2-ft + (10-psf)-Pt + (10psf)-Oft

Chord Force:

vdd- de' Pt

CFdd,, := CFdd,, = 536.421b

Co-Lad

Holdown Force:

HDFdd,, := CFdd,, — 0.6DLRdd = 68.42]b

No'Holdown Required

Base Plate Nail Spacing (2015 NDS Table 12N}
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

WypL
DLRdd := —2 ~%d DLRdd = 780 Ib
Eqq-Lqa-Pt
CFdd, = —= 40~ CFdd; = 713.561b
CoLaa

HDFdd; := CFdd, - (0.6 — 0.14Spg)DLRdd = 369.471b

Anchor Bolt Spacing (2015 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

= 202~lb Agl@)f 1.6 : ) Asi= 860b  Cpi=16  Zo:= AcCp  Zg=13761b
CpZn-Co CpZn-C,
Bo=————— =274t ————~ =2061t (ZB'CO) (ZB-Co)
ABA As = =23.09ft =17.36ft
vdd ] Edd M,\ﬁ,\ vdd Edd
16d @ 16" o:c. 5/8" AB. @ 72" o.c.
4250 89th Ave SE REVISED.xmcd Mark Myers, PE 71772021
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

WALL EE:

Story Shear due to Wind: Viw = 11211.751b

Bldg Width in direction of Load: L= 55-ft

Shear Wall Length: Lee:= (7.5+ 6+ 5)ft =185t

Story Shear due to Seismic:

F; = 12783.521b

Distance between shear walls: AIxALf 19-f Ly:= 14ft

Percent full height sheathing: 9= [ 121100 % =100 ax Opening Height = Oft-Oin, Therefore Co:= 1.00
mn 10-ft per AF&PA SDPWS Table 4.3.3.5
0.6Vw Ly +L, pr i Tt s
) L 2
Wind Force: Ly 2 Seismic Force:  p:= 1.0 Eee = ‘
vee = T Lee

1

! Ve 109.098 Lib

vee = 109.09ft -1b —
CO

Dead Load Resisting Overtuming: Leo:= 5-ft

Wee := (15-psf)-8-ft + (10-psf)-Pt + (10psf)-0ft

Chord Force:
vee:Lge-Pt

CFeey = —— CFee,, = 981.791b
CoLee

Holdown Force:

HDFee,, := CFee,, — 0.6-DLRee = 666.791b

Eo, = 14511 Ib

E _
Z€ 145118 b

(4]
P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity =.339 plf
Seismic Capacity = 242 plf

Plate Height: Pt:= 9-fi
AW

Wee'L

DLRee := ——— DLRee = 525 Ib
EooLoo Pt

CFee, = ——— CFee, = 1305.99 1b
o'Lee

HDFee, := CFee; — (0.6 — 0.14Sps)-DLRee = 1074.39 1b

Simpson MSTC40 to wall or MSTC28 to flush beam

Base Plate Nail Spacing (2015 NDS Table 12N}
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

Zuwe= 10216 Cpi= 1.6

ComnCo) oo (ComnC) oo
vee Eee

B

16d @ 12" o.c.

Anchor Bolt Spacing (2015 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

A= 860 Cpi=16 Zp:= A;Cp Zg=1376lb

Ag = M - 12.61f M =948 ft
vee Eee

5/8" AB. @ 72" o.c.

4250 89th Ave SE REVISED.xmcd

Mark Myers, PE 7/7/2021




Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

WALL FF.

Story Shear due to Wind: Viw = 11211.751b

Bldg Width in direction of Load: NLsz 55-ft

Shear Wall Length: Lff = (12)ft =121
. . . . 10-ft
Percent full height sheathing: % :=| —— [-100
o 10t
06V1W L] + L2

L, 2
Lff

Wind Force:

Vif = 118.9f LIb YE 1896 Lib

(o]

Dead Load Resisting Overturning: Lg:= 12t

Wi i= (15-psf)-8-ft + (10-psf)-Pt + (10psf)-0ft

Chord Force:

fo-Lff'Pt

CFff,, := CFff,, = 1070.06 Ib

Co’Lf’f
Holdown Force:

HDFff,, := CFff,, — 0.6-DLRff = 314.061b

Base Plate Nail Spacing (2015 NDS Table 12N)

16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

Story Shear due to Seismic: F; = 12783.521b

Distance between shear walls: L= 933-ft o= 14t

% = 100 Max Opening Height = 0ft-0in, The{efore L= 1.00

per AF&PA SDPWS Table 4.3.3.5

07F1 Ll + L2
L; 2

Lff

Seismic Force: 2= 10 Egi=

E B
158168 b

(V]
P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 339 pif
Seismic. Capacity = 242 plif

Eg=158.16f -1

Plate Height: A= 9t

WL
DLRIF := DLRSf = 12601b
EqLyPt
CFff, = ——— CFff, = 1423.421b
CyL s
o' Hff

HDFff; := CFff, - (0.6 — 0.14Spg)-DLR{f = 867.57 b

No Holdown Required

Anchor Bolt Spacing (2015 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

Zywi=1021b Cpo=1.6 A;=860b  Cpi=16 7Zp:=ACp Zg=1376lb
(2 Co) (Co7xCo)
P W A ~— -V Zy-C Zg-C
Bosi= i 137f Er 1.03 ft As = ( B o) —1157f ( B 0) — 876
AN vif Eff
16d @ 12" o.c. 5/8" AB. @ 72" o.c.
4250 89th Ave SE REVISED.xmcd Mark Myers, PE 7712021
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

WALL GG.

Story Shear due to Wind: Viw = 11211.751b

Bldg Width in direction of Load: L= 55-ft

Shear Wall Length: Lgg:= (15)ft = 15ft

Percent full height sheathing: 9% =lo_ﬁ_ 100
ma 10t
Wind Force: _ L 2
) Lgg
vee =89.69F b 28 _go60f Lib
0
Dead Load Resisting Overturning: Lgg = 12-ft

Weg = (15-pst)-8-ft + (10-psf)-Pt + (10psf)-Oft

Chord Force:
vgg-Lge Pt

CF = 807.251b
Co‘ng 28w

CFgg,, =

Holdown Force:

HDFgg,, := CFgg,, — 0.6-DLRgg = 51.251b

Story Shear due to Seismic: F; = 12783.521b

Distance between shear walls: 933t Lg:= 12.67ft

K=

Max Opening Height = 0ft-Oin, Therefore C, .= 1.00
per AF&PA SDPWS Table 4.3.3.5 »
07F1 Ll + L2
| LT 2
£=1.0 Egpiz ————

% =100

Seismic Force:
Lgg

E _
2 119316 b

(4]

P1-6: 7/16" Sheathing wi/ 8d nails'@ 6" O.C.
Wind Capacity = 339 plf
Seismic Capacity = 242 plif

-1
Egy= 119311t Ib

Plate Height: Pt:= 9-ft

W, L
DLRgg = —= %€ DLRgg = 12601b
Ego Lo Pt
CFggy = ——2 CFgg, = 1073.821b
CoLeg

HDFgg, := CFgg; — (0.6 - 0.14Sps)-DLRgg = 517.971b

No:Holdown Required -

Base Plate Nail Spacing (2015 NDS Table 12N)

16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

Anchor Bolt Spacing (2015 NDS Table 12E
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

Zno=102-1b Spy= 1.6 As,= 860-1b L= 16  Zp:=AsCp Zp=13761b
CpZnC Cp-ZnC
NBV‘R/\:z _(__._D__li) =182f (D_N_o) =137 As e (ZB-CO) 15348 (ZB-CO) 11538
Vgg Egg N\NV\._ ch - ) E - “
2 =4
16d @ 16" o.c. 5/18" AB. @ 72" o.c.
7/7/2021

4250 89th Ave SE REVISED.xmcd

Mark Myers, PE
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

WALL A:

Story Shear due to Wind: Vaw = 13229.621b

Bidg Width in direction of Load: L= 591t

6 10

1
10-
1

=)
=y

Percent full height sheathing: Y=

=l

0.6V

L
¢ 2

N S

vaa-Laa + [

Wind Force: va:=
La

va=433.18% b é—a = 43318 LIb
]

Dead Load Resisting Overturning: L,:= 4t

W, := (15-psf)-2-ft + (10-psf)-Pt + (10psf)-0ft

Chord Force:
va-L,-Pt
CoL,

CFa,, := CFa,, = 4331.811b

Holdown Force:

HDFay, := CFay, — 0.6-DLRa = 4175.81 b

Base Plate Nail Spacing (2015 NDS Table 12N)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

Distance between shear walls:

)-100 % =100

Seismic Force:

Story Shear due to Seismic.  F, = 10031.781b

!\Il*ﬂv:z 26-ft

Shear Wall Length:  La:= [2-2.75(5‘5j + 4.5[1j + 4[1—80]}& =12.2914t

Max Opening Height = Oft-Oin, Therefore Co-= 1.00
per AF&PA SDPWS Table 4.3.3.5

0.7F, L,
E,-Laa + | p- —
aa P L, 2
=1.0 E, =
A 2 La
E 1

2 _489.89f -Ib

[V]

E, = 489.890f -Ib

P1-2: 7/16" Sheathing w/ 8d nails @ 2" O.C.
Wind Capacity = 833 pif
Seismic. Capacity = 595 plf

Plate Height: Pte=10-ft

Wa'La
DLRa := —2— DLRa = 2601b
E,L,Pt
CFay:= CFag = 4898.851b
Co'La

HDFay := CFag — (0.6 - 0.14Spg)-DLRa = 4784.151b

Simpson HDU5 at DF post w/ SB5/8x24 anchor

Anchor Bolt Spacing (2015 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

4250 89th Ave SE REVISED.xmcd

Mark Myers, PE

A= EOZlb ,Qzﬁf L6 : ) Ay=860b  Coi=16 Za:=ACp  Zg=13761b
CpZn-C, CpZnCy z.0
= AT Tl . Zs-C
e va 0388 E, 0338 Asi= (=€) _ 3.18ft (z¢) =281t
va E,
16d @ 3" o.c. 5/8" AB. @ 32" o.c.
71712021

27




Project Information

Date: 7/7/2021

Code: 2015 IBC/IRC
Designer: Mark Myers, PE
Client: ACH
Project: 4250 89th AVE SE
Wall Line: A at Nook
LE{fG iolfft} Latit}
¥ (b,
£
43
d
Luanft}
Input Variables
Opening 1 Wall Pier Aspect Ratio Adj. Factor
hai Ets P1=hol/L1= 2.18 0.9773
P2=ho1/L2= 2.18 0.9773
L2 i
Luais 14.50 ft
1. Hold-down forces: H = Vh /L 1859 Ibf 6. Unit shear beside opening
V1= (V/L)(L1+T1)/L1 = 490 pif
2. Unit shear above + below opening V2 = (V/L){T2+L2)/L2 = 490 plf
First opening: val = vbl = H/(hal+hbl) = 465 plf Check V1*L14V2*L2=V? 2695 Ibf OK
3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: 01 = val x (Lo1) = 4182 Ibf R1=VI1*l1= 1348 [bf
R2=V2*12= 1348 ibf
4. Corner forces
F1=01{L1)/(L1+L2) = 2091 Ibf 8. Difference corner force +
F2 = 01(L2)/(L1+12) = 2091 Ibf R1-F1= -743 Ibf
R2-F2= -743 |bf
5. Tributary length of openings
T1=(L1*Lo1)/(L1+L2) = 4.50 ft 9. Unit shear in corner zones
T2 = {L2*Lo1}/{L1+L2) = 4.50 ft vel = (RI-F1)/L1 = 270 plf
ve2 = {R2-F2)/12 = -270 plf
V {ib}
- o o -
2 2 2 g
= = 3 =
Hib) H(ib)]
Check Summary of Shear Values for One Opening
Line 1: vcl({hal+hb1)+V1(hol)=H? -1081 2940 1859 Ibf
Line 2: val{hal+hbl}-vc1l{hal+hb1)-V1{ho1)=0? 1859 -1081 2940 9]
Line 3: ve2{hal+hb1)+V2{hol)=H? -1081 2940 1859 [bf
Design Summary
Req. Sheathing C i 501 Ibf 4-Term Deflection| 0.866 in. 3-Term Deflection | 0.864 in.
Req. Strap Force| 2091 Ibf 4-Term Story Drift %) 0.029 % 3-Term Story Drift %l 0.029 %
Req. HD Force 18589 plf See Page 2 See Page 3
Req. Sheathing Capacity has been adjusted per the Aspect Ratio Factor in SDPWS 4.3.4.2
o R
APA Disclaimer
The informatios e Ferein 18 foresess ¢ T S A 1 $hear wolll Jenign LOSRE on SRR ~ The Engincered Wosd Asooiawon's DESHng ong Xnoviedpe of wood-Iramed sheor woll systam Jesign
whilizing the faree tronser srownd spenings {F TAQ) reethodwiofy. Keither 4PS, nor IS memBer MOnyfacturers, mORe Gy WOrrsnly, RAETEsse & plies, or SIS uy IBHes Sessity o responsibdity for the oroasey, use,
DR CGICH Gf, andiar T Qpink fincings, s ar e ¥ ¢ oy s L LoeBglt your 1oTe jusisaietion ar SEsign i @ RS i e cols, i, ung
e ¢ i APR B3S rx contrs! arer eaiity of i Qo the s e wich KOO Sre pees, & connad aroert of prosect or dusigns o5

GeTEEIY vonTTrEeTed %




Project Information

Date: 7/7/2021

Code: 2015 IBC/IRC
Desi; T Mark Myers, PE
Client: ACH

Project: 4250 89th AVE SE
Wall Line: A at Nook

Deflection Calculation Input Variables

Sheathing: Wood End Post Values: Nails:
0SB Sheathing Material Species: ‘Hem:Fir: -5
165 . Performance Category 1.20E+06 p5|) Pier 1 Pier 2
T APARated Sheathing || Grade aty Stud Size Nail Spacing:. © 37 3 {in
Dimensions: 2 26 HD Capacity: 2325 2325 (ibf)
Gt Override A 165 |(in?) HD Deflection: 0:0675 0.0625 (in.)
Ga Overide A Override: (in.z)
Four-Term Equation Deflection Check
A= % + %4 0.75he,+q % (Equation 23-2)
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 7/16 7/16
Nail:| 8d common 8d common | 8d common  8d common
Vasd' 430 490 490 490 {plf)
Vatrengeht 700 700 700 700 (pif)
E:| 1.20E+06 1.20E+06 1.20E+06 1.20E+06 |{psi}
h: 10.00 8.00 8.00 10.00  |{ft)
A: 16.5 16.5 16.5 16.5 (in%)
Gt: 83,500 83,500 83,500 83,500 {Ibf/in.)
Nail Spacing: 3 3 3 3 {in.)
vn: 175 175 175 175 {plf)
e:| 0.0224 0.0224 0.0224 0.0224  |(in.)
b: 2.75 2.75 2.75 2.75 (ft)
HD Capacity: 2325 2325 2325 2325 {Ibf}
HD Defl: 0.0625 0.0625 0.0625 0.0625 {in.)
Check Total Deflection of Wall System
Pier 1 (left) Pier 1 (right)
Term1 Term 2 Term 3 Term 4 Term1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.103 0.084 0.168 0.684 0.053 0.067 0.134 0.438 Total
Sum 1.039 Sum 0.692 Defl.
Pier 2 {left) Pier 2 (right} 0.866 {in.)
Term 1 Term 2 Term 3 Term 4 Term1 Term 2 Term 3 Term 4 0.0289 %drift
Bending Shear Fastener HO-1 Bending Shear Fastener HD-2
0.053 0.067 0.134 0.438 0.103 0.084 0.168 0.684
Sum 0.692 Sum 1.039
APA Disclaimer
The fi ‘ BSOS 18 i  for WSR 0% & B 40 s T SR wol Busign bosedt on SP4& ~ The Eaginesran (Wood AIsocisrons IEsing ond Musvdedpe of WoOK-IIImed shatr WweK system design
xmiumz; 'Mfome iromsfier wroend spenings (FTAO} m-*f‘:osamm Aeither 453, nor r:s VLS, IRORE LAy A OF SrRes, G GESUTNY Sug Teged NobSITy G rOspensitiiny foay e oLy, Uk,
forr o cxmicr e s, fingings, B '\ i this cotowiarar. Corssst your faoal or design grafessi o pssre 2k with coute, CONRSILCTion, eng
ey APA b v eoniteed cver quetity of ip ov the i vnder vokich @ SOOI SEOIRTS ore el 4 conned Seout ity of prosvet perf or desigas g
CCIQOIY LONSTIVCIEC.
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Project Information

Code: 2015 I1BC/IRC Date: 7/7/2021
Designer: Mark Myers, PE

Client: ACH

Project: 4250 89th AVE SE

Wall Line: A at Nook

Three-Term Equation Deflection Check

8vh?® vh ha, 31
%= EAb T 10006, ' b - @31
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 7/16 7/16
Nail:| 8d common 8d common | 8d common 8d common
Vasdt 490 490 430 490 (plf)
Vatrength! 700 700 700 700 {pif)
E:| 1.20E406 1.20E+06 1.20E+06 1.20E+06 |(psi)
h: 10.00 8.00 8.00 10.00 (ft)
A: 16.5 16.5 16.5 16.5 (in.%)
Ga: 28.0 28.0 28.0 28.0 (kips/in.)
b: 2.75 2.75 2.75 275 (ft)
HD Capacity: 2325 2325 2325 2325 {Ibf)
HD Defl: 0.0625 0.0625 0.0625 0.0625  |(in.)
Check Total Deflection of Wall System
Pier 1 {left) Pier 1 {right)
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total
0.103 0.250 0.684 0.053 0.200 0.438 Defl.
Sum 1.037 Sum 0.691 0.864 {in.)
Pier 2 (left) Pier 2 {right) 0.0288  |%drift
Term1 Term2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener
0.053 0.200 0.438 0.103 0.250 0.684
Sum 0.691 Sum 1.037
[; Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.
APA Disclalmer
The i LRI 55 i oS 85 & L0 G i P SBRCY vell! SESIGR BOSEY B8 PR - The Engineeres KOO ASSOCIoNon [ESTRG Grd RACVIELSE Of WOOE-Fromed sheur wioll systam design
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Phone: 253-858-3248

Myers Engineering, LLC
Email: myengineer@centurytel net

3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

WALL B:
Story Shear due to Wind: Vyw = 13229.621b Story Shear due to Seismic:  F, = 10031.781b
Bldg Width in direction of Load: L= 59-ft Distance between shear walls: L= 9.

Shear Wall Length: Lb:= [2.3 + 2.2‘5(_2_]}1 =10.17f

. . . i ight = Oft-0in, Theref = 1.
Percent full height sheathing: % := 10-f 100 % =100 Max Opening ‘Heg t-= Oft-Oin, Therefore Siai= 100
e 10-f per AF&PA SDPWS Table 4.3.3.5
0.6V4w L 0.7F; Ly
vbb-Lbb + L Eyp-Lbb + | p- —
Wind Force: vb:= , Seismic Force: Q=10 Ep:=
Lb Lb

b _ _ E _
¥ 1248 Liw E, = 492778 Ib = 492778 Lib

V] [

vb=41124f 1b

P1-2: 7/16" Sheathing w/ 8d nails @ 2" O.C.
Wind Capacity = 833 plf
Seismic Capacity = 595 plf

Dead Load Resisting Overturning: Ly:= 12:-ft Plate Height: D= 101t

Wy, = (15-psf)-2.5-ft + (10-psf)-Pt + (10psf)-1ft

Chord Force:

b-6ft-Pt
Cb, = Y2 8Pt CFb,, = 2056.21b

CoLs
° CFb,, + CFbb,, = 3581.96 Ib

Holdown Force:
HDFb,, := CFb,, — 0.6-DLRb = 1525.21b
HDFb,, + HDFbb,, = 2618.96 Ib

Wy L
DLRb := 5 DLRb = 8851b
Eb'6ﬁ-Pt
CFb; := CFb, = 2463.851b
o'Lb

CFb + CFbbg = 4373.11 1b

HDFb; := CFb; - (0.6 ~ 0.14Spg)-DLRb = 2073.43 Ib
HDFb; + HDFbb, = 3665.07 Ib

Simpson HDU5 w/ SB5/8x24 anchor

Base Plate Nail Spacing (2015 NDS Table 12N)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

S =102 Cpi= 1.6
CpZnC Cp-ZnC
g o)L (GG
vb Eb

16d @ 3" o.c.

Anchor Bolt Spacing (2015 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

= 860-b Cp:=16 Zp:= A;Cp Zp=13761b
pooy FA:R

(z5:<) =335ft (ZBE—C") ~279f

b
5/8" AB. @ % a.c.
’67 ”

As =

AW Vb

4250 89th Ave SE REVISED.xmcd

Mark Myers, PE 71772021




Project Information

Date: 7/7/2021

Code: 2015 (BC/IRC
Designer: Mark Myers, PE
Client: ACH
Project: 4250 89th AVE SE
Wall Line: B at Den
LI Lo1ifty L2(f)
iy [ _
2
‘5 =
2
3
£
Loanfft)
Input Variables
v Opening 1 Wall Pier Aspect Ratio Adj. Factor
Puan i P1=hol/L1= 2.00 N/A
EH P2shol/l2=  2.00 N/A
L2g:
I-wall
1. Hold-down forces: H = Vh,./L.. 2465 Ibf 6. Unit shear beside opening
V1= (V/L{L1+TI)/LL = 493 pif
2. Unit shear above + below V2 = (V/L){T2+L2)/L2 = 493 plf
First opening: val = vbl = H/(hai+hbl) = 616 plf Check VI*L1+V2*¥L2=V? 2958 Ibf OK
3. Total boundary force above + below 7. Resi to corner forces
First opening: 01 =valx (Lol) = 3698 Ibf R1=Vi*tl= 1479 ibf
R2=V2*2= 1479 ibf
4. Corner forces
F1=01(L1}/{L1+L2}) = 1849 |bf 8. Difference corner force +
F2= 01{L2)/{L1+L2) = 1849 Ibf R1-F1= -370 Ibf
R2-F2= -370 Ibf
5. Tributary length of ing:
T1=(L1*Lo1)/(L1+L2) = 3.00ft 9. Unit shear in corner zones
T2=(L2*Lo)/(L1+L2) = 3.00ft vcl = (R1-F1)/LL = -123 plf
ve2 = (R2-F2)/L2 = -123 pif
V {ib}
-t : % o -
g 2 g2\ g
S = £ =
lu(lb) H(lb}]
Check Summary of Shear Values for One Opening
Line 1: vel{hal+hb1)+V1{hol)=H? -493 2958 2465 Ibf
Line 2: val{hal+hb1}-vcl{hal+hbl)-V1{hol)=0? 2465 -493 2958 0
Line 3: vc2{hal+hb1)+V2(hol)=H? -493 2958 2465 Ibf
Desigh Summary
Req. Sheathing C. 493 Ibf 4-Term Deflection| 0.813 in. 3-Term Deflection 0.816 in.
Req. Strap Force| 1848 Ibf 4-Term Story Drift %| 0.027 % 3-Term Story Drift % 0.027 %
Req. HD Force| 2465 pif See Page 2 See Page 3
APA Disclaimer
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Project Information
Code: 2015 IBC/IRC Date: 7/7/2021
Designer: Mark Myers, PE
Client: ACH
Project: 4250 85th AVE SE
Wali Line: B at Den
Defl C Input Variabl
Sheathing: Wood End Post Values
“#Sheathing Material Species: ’Hem-ﬁr =
1. Performance Category E'i Pier 2
.~ Grade 3 (in.)
' Dimensions: i HD Capacity: 2325 (1bf)
Gt Override Al 165 Gind HD Deflection: - 0.0625 (in.)
Ga Overide A Override: (in.z)
Four-Term Equation Deflection Check
A= % + 48+ 0.75he,+d, 2 (Equation 23-2)
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 7/16 7/16
Nail:| 8d common 8d common | 8d common 8d common
Vasdl 493 493 493 493 (plf}
Vitrengen 704 704 704 704 {plf)
E:| 1.20E+06 1.20E+06 1.20E+06 1.20E+06  |{psi)
h: 10.00 8.00 8.00 1000 |{ft)
A 16.5 16.5 16.5 16.5 (in)
Gt: 83,500 83,500 83,500 83,500 (Ibf/in.)
Nail Spacing: 3 3 3 3 (in.}
vn: 176 176 176 176 (pif)
e 0.0228 0.0228 0.0228 0.0228 ((in.)
b: 3.00 3.00 3.00 3.00 (ft)
HD Capacity: 2325 2325 2325 2325 {Ibf)
HO Defl: 0.0625 0.0625 0.0625 0.0625 _ [{in.)
Check Total Deflection of Wall System
Pier 1 (left) Pier 1 (right)
Term1 Term 2 Term 3 Term 4 Term1 Term 2 Term3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.095 0.084 0.171 0.631 0.049 0.067 0.137 0.404 Total
Sum 0.982 Sum 0.657 Defl.
Pier 2 {left} Pier 2 {right} 0.819 (in.)
Term1 Term 2 Term 3 Term4 Term1 Term 2 Term 3 Term 4 0.0273 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.049 0.067 0.137 0.404 0.095 0.084 0.171 0.631
Sum 0.657 Sum 0.982
APA Disclaimer
The i HEIN §8 b faruse o g L0 SiLf s TAE SEOGY ety i}eﬂ G0 bosed L SPR ~ The Enginegred Wosd AZs00smion’s 1eSiing ong Anowindpe of wosd-fromes shOor Wi systens Senge
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Project Information

Code: 2015 IBC/IRC Date: 7/7/2021
Designer: Mark Myers, PE

Client: ACH

Project: 4250 89th AVE SE

Wall Line: B at Den

Three-Term Equation Deflection Check

8vh®  vh  haA 431
= EAb 1000, ' B (4.3-1)
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 7/16 7/16
Nail:| 8d common 8d common | 8d common  8d common
Vasd? 493 493 493 493 {pif}
Vitrength® 704 704 704 704 {pif)
E:| 1.20E+06 1.20E+06 1.20E+06 1.20E+06 |{psi)
h: 10.00 8.00 8.00 10.00 (ft)
Al 165 165 165 165  |(in})
Ga: 280 280 280 280 (kips/in.)
b: 3.00 3.00 3.00 3.00 (ft)
HD Capacity: 2325 2325 2325 2325 (tbf)
HD Defl: 0.0625 0.0625 0.0625 0.0625 {in.)
Check Total Deflection of Wall System
Pier 1 (left) Pier 1 {right)
Term1 Term 2 Term 3 Term1 Term 2 Term 3
Bending Shear fastener Bending Shear Fastener Total
0.095 0.252 0.631 0.049 0.201 0.404 Defl.
Sum 0.977 Sum 0.654 0.816 {in.)
Pier 2 (left) Pier 2 {right) 0.0272  |%drift
Term1 Term 2 Term 3 Term1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener
0.049 0.201 0.404 0.085 0.252 0.631
Sum 0.654 Sum 0.977
Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.
APA Disclaimer
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Project Information

Date: 7/7/2021

Code: 2015 IBC/IRC
Designer: Mark Myers, PE
Client: ACH
Project: 4250 89th AVE SE
Wall Line: B at Dining
LifY lol{ft} 12{f1}
¥ {ib)
3
4
43
i
“~
Luanfft)
Input Variables
v 2465 Ihff Opening 1 Wall Pier Aspect Ratio Adj. Factor
Hyan .00 ft hal S2.008 Pl1=hol/L1= 2.40 0.9500
B —y
L1 v 2506t holi: 00 ft P2=hol/L2= 2.40 0.9500
L2 0 hbiy
Lual Lot
1. Hold-down forces: H = Vh,,/L,..; 1761 ibf 6. Unit shear beside opening
V1= {(V/L){L1+T1)/L1 = 493 plf
2. Unit shear above + below V2 = (V/L)(T2+L2)/12 = 493 pif
First opening: val = vbl = H/(hal+hbl) = 440 plf Check V1¥L1+V2*¥12=V? 2465 |bf OK
3. Total b Jary force abave + below 7.R to corner forces
First opening: 01 = val x (Lo1) = 3962 |bf R1=V1*l1l= 1233 ibf
R2=V2*12= 1233 Ibf
4. Corner forces
F1=01(L1)/{L1+L2) = 1981 Ibf 8. Difference corner force +
F2 = 01{L2)/(L1+L2} = 1981 Ibf R1-F1= -748 |bf
R2-F2= -748 1bf
5. Tributary length of
T1={l1*Lol)/(L1+L2) = 4.50 ft S. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 4.50ft vel=(R1-F1)/L1= -299 pif
ve2 = (R2-F2)/L2 = -299 plf
Vi)
- ~ o e,
g 2 g H
3 = 3 =
ll-i(lb) H(lb}I
Check Summary of Shear Values for One Opening
tine 1: vel(hal+hbl)+Vi(hol)=H? -1197 2958 1761 Ibf
Line 2: val{hal+hbl}-vcl{hal+hb1)-V1{hol)=0? 1761 -1197 2958 o]
Line 3: ve2(hal+hb1)+V2(hol)=H? -1197 2958 1761 Ibf
Design Summary
3-Term Deflection 0.933 in.

Regq. Sheathing Capacil 519 Ibf

Req. Strap Force 1981 Ibf
Req. HD Force 1761 plf

4-Term Deflection

4-Term Story Drift % 0.031 %

hing C ity has

0.937 in.

See Page 2

3-Term Story Drift % 0.031%

been adj d per the Aspect Ratio Factor in SDPWS 4.3.4.2

Req. Sh

/64

See Page 3
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Project Information

Date: 7/7/2021

Code: 2015 IBC/iRC
Designer: Mark Myers, PE
Client: ACH
Project: 4250 89th AVE SE
Wall Line: B at Dining
Deflection C jon Input Variabl
Sheathing: Wood End Post Values: penny weight)
0SB Sheathing Material (Hem-Fir. = "
7/16: Performance Category ‘(ps:) . Ppierl Pier 2
APARated Sheathing Grade Stud Size Nail Spacing: 3 3 (in.)
Dimensions: 265t HD Capacity: 2325 2325 (Ibf)
Gt Override A: (in.z) HD Deflection: 0.0625 0.0625 {in.)
Ga Overide A Override: |~ (in.z)
Four-Term Equation Deflection Check
%}—) + —g% +0.75he + da% {Equation 23-2)
Pier i-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 7/16 7/16
Nail:| 8d common 8d common | 8d common 8d common
Vaedt 493 493 493 493 {p!f)
Vtrength® 704 704 704 704 {plf)
E:] 1.20E406 1.20E+06 1.20€+06 1.20E+06 |{psi)
h: 10.00 8.00 8.00 10.00 {ft)
A 16.5 16.5 16.5 16.5 (in2)
Gt: 83,500 83,500 83,500 83,500 {Ibf/in.)
Nail Spacing: 3 3 3 3 (in.)
Va: 176 176 176 176 (pIf)
e: 0.0228 0.0228 0.0228 0.0228  [{in.}
b: 2.50 2.50 2.50 2,50 (ft)
HD Capacity: 2325 2325 2325 2325 (Ibf)
HD Defl: 0.0625 0.0625 0.0625 0.0625 _ |(in.)
Check Total Deflection of Wall System
Pier 1 {left) Pier 1 {right)
Term1 Term 2 Term 3 Term 4 Term 1 Term2 - Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.114 0.084 0.171 0.757 0.058 0.067 0.137 0.485 Total
Sum 1.127 Sum 0.747 Defl.
Pier 2 (left) Pier 2 {right) 0.937 {in.)
Term 1 Term 2 Term 3 Term4 Term 1 Term 2 Term 3 Term 4 0.0312 %6drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2
0.058 0.067 0.137 0.485 0.114 0.084 0.171 0.757
Sum 0.747 Sum 1.127
APA Disclaimer
The i i foed hesfo is § Joruse s o T0 G100 s S SHOGS werll TRSIE BOST 10 APA ~ The Engineern WOsd ASsOUIEIoN'S LRSTING ond Anowigdpe G wOOH-franres SASHY wal sysiem uesigs
wrvzmg the foeoe tronsfer ground ceerings fFTAC) methotoiogy, Neither 454, ﬁm’ ity i B, INORE G ¢ G impifes, (r SssunTe Suy leged Nekitity de cesponsibifty for the ooouroty, L,
apptication sf. anddar to Spingk findings, s, o8 ## i this {’onsuﬂwwimc« fpeisaliction qr gesign & o osLre f with covie, fon, ongt
LETfOrmENes rRguiremants. Berouss AFA B8 rd ONTes! over SuGiily of iy ar the itions wnder whrch OO PrOSHCTS 02 SR, 12 COBNGT SCOERT rESREibiiity OF RrosurrT performene or designs o%

OCTUGHTY CORSIIUISs. 7 i



Project Information

Code: 2015 IBC/IRC Date: 7/7/2021
Designer: Mark Myers, PE

Client: ACH

Project: 4250 89th AVE SE

Wall Line: B at Dining

‘Three-Term Equation Deflection Check

8vh® vh ha, 3
= EAb * 1000G, * b @.3-1)
Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 7/16 7/16 .7/16 7/16
Nail:| 8d common 8d common | 8d common  8d common
Vasd! 493 493 493 493 {pif}
Vstrength? 704 704 704 704 {plf)
E:l 1.20E+06 1.20E+06 1.20€+06 1.20E+06 |{psi}
hi 10.00 8.00 8.00 10.00 {ft)
Al 165 16.5 165 165  |(in?}
Ga: 280 280 280 28.0 (kips/in.)
b: 2.50 2.50 2.50 2.50 (ft)
HD Capacity: 2325 2325 2325 2325 (ibf)
HD Defl: 0.0625 0.0625 0.0625 0.0625 {in.)
Check Total Deflection of Wall System
Pier 1 {left) Pier 1 {right)
Term1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear fastener Bending Shear Fastener Total
0.114 0.252 0.757 0.058 0.201 0.485 Defl.
Sum 1123 Sum 0.744 0933  |(in.)
Pier 2 {left) Pier 2 {right) 0.0311  |%drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener
0.058 0.201 0.485 0.114 0.252 0.757
Sum 0.744 Sum 1.123
Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.
L8 Disclaimer
The Faneiny i For $Se 8% &

fevformonee reqguirements. Serguse AP has na contee! ceer quaiity of

BT DEBIIITCTOT.

unizivg the forre tronsfer arognd Spevings [FTAD) methoseiogy. Neiker 4P8, nor ity
applisaticon of, anddor eference wr 3

Brs, tmeke any

Findings,

%, £

ip ae the

iy s L SOt your Igcod feoisdictian o Sesigr

undes which

3L

TO QO i Ty sheoyr welf deeign botest on 4PA - The Faginesrad Wosd Assoionan's 1050ing ong Aaovdaape of wood-frumed sheor woll systene design
;, SROrESIEE OF HEEs, Gr SESUIRE LUy (OP00 NaSImy Gr nesponsiitty fOr 1 SONNToY, USE,

PPOOT PrOSIBLIS OFe BEEY, & IOBHet SO0ERt

£ 30 BSSErE ¢

@ vsith code, ConSIrUCNoH, o

5Ty OF SrOSUCT per

S CRESIQNS O



Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

WALL C:

Story Shear due to Wind: Vow = 12110.191b

Bidg Width in direction of Load: L= 55t

Shear Wall Length: I1c:= [3.75(%) + 4.17[8£3j .

10-ft

Percent full height sheathing: % := | —— [-100
5 (Toe)
vee-Lee + o—

_ Ly 2

Wind Force: ve:=
Lec
ve = 82.05f -1b ¥ 82058 b
o
Dead Load Resisting Overturning: L.:= 3.75-ft

W, = (15-psf)-0-ft + (10-psf)-Pt + (10psf):61t

Chord Force:
ve-L Pt
Co'Lc

CFcy, = CFc,, = 820.541b

Holdown Force:

HDFc,, := CFc,, — 0.6-DLRc = 640.541b

HDFc,, + HDFcc,, = 931.61b
Simpson

Base Plate Nail Spacing (2015 NDS Table 12N)

CFe,, + CFccy, = 1345.61b

No Holdown Required

16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

Story Shear due to Seismic: 2= 100317810

Distance between shear walls: Alﬁlv: 19-f

12.67 +: 10.5:|ft =29.461t

% = 100 Max Opening Height = Oft-Oin, Therefore o= 1.00
per AF&PA SDPWS Table 4.3.3.5
e 0.7F, L,
‘Leec+ | p- o—
S. _— cc P L, 2
eismic Force: = 1.0 E.:=
A ¢ Lc
-1 E. -1
E.=93.65ft b — =93.65ft b

(4]

P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 339plf
Seismic Capacity = 242 plf

Plate Height: Pri=10-ft

WL
DLRc := —— DLRc = 3001b
E L Pt
CFeg = — CFe, = 936.51b
CoLe

CFc, + CFec = 1634.941b
HDFc, := CFc; — (0.6 — 0.14Spg)-DLRc = 804.161b

HDFc, + HDFce = 1330.55 Ib
LSTHD8RJ

Anchor Bolt Spacing (2015 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

4250 89th Ave SE REVISED.xmcd

L= EOZ-lb A%g)é: 1.6 ( ) A=860b  Cpi=16 Zp=A:Cp Zg=1376lb
CpZyCo CpZyC
— - - Z5-C Zg-C
Boim o =198 . L7af Asi= (zsC) = 16.77ft (25.C) = 14.69ft
ve c
16d @ 16" o.c. 5/8" AB. @ 72" o.c.
7/7/2021

Mark Myers, PE
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

WALL D:

Story Shear due to Wind: Vaw = 12110.191b

Bldg Width in direction of Load: L= 551t

Shear Wall Length: Ld:= (5.25 +14.25 + 20.5)ft = 40 ft

10-ft )
10-ft 100
10-ft

Percent full height sheathing: Y= ( % =

Wind Force:
10 O6V2W Ll
—(vgg-Lgg) + vdd-Ldd + —
22( gg-Lgg) [ L2
vd =
Ld
-1 vd -1
vd=70991t -lb C_ =70.99ft -Ib

(4]

Dead Load Resisting Overturning:

Wy := (15-psf)-0-ft + (10-psf)-Pt + (10psf)-8it

Chord Force:
Vd-Ld‘Pt

CFd,, :=
Y CyLy

CFd,, = 709.91b

Holdown Force:

HDFd,, := CFd,, — 0.6DLRd = 426.41b
No Holdown Required

Distance between shear walls:

Story Shear due to Seismic: F, = 10031.781b

NI;};‘J:= 22-ft

Co = 1.00

Max Opening Height = 0ft-Oin, Therefore C, -

100
per AF&PA SDPWS Table 4.3.3.5

Seismic Force: Q0= 1.0
10 0.7F, L,
“—(Ege'Lgg) + EgeLdd + | p- —
22 . 2

Eq:=
d Ld
-1 Eq -1
Eq=81.22ft -Ib — =81.22ft -1b

0
P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 339 pif
Seismic Capacity = 242 plf

Lq:= 525-ft  Plate Height: Pt:= 10-ft

WalLg
DLRd := DLRd =472.51b
Eq-Lg-Pt
CFd, := CFdg = 812.161b
CoLg

HDFd, := CFd; - (0.6 — 0.14Spg)-DLRd = 603.721b

4250 89th Ave SE REVISED.xmcd Mark

Myers, PE 7/7/2021

il




Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248

Email: myengineer@centurytel.net

Gig Harbor, WA 98335

Dead Load Resisting Overtuming:

W= (15-psf)-0-ft + (10-psf)-Pt + (10psf)-8ft

Chord Force:
Vd'Ld' Pt
CoLy

CFd, =

CFd CFd,, = 709.91b

CFd,, + CFdd,, = 1246.321b
Holdown Force:

HDEd, = CFd,, - 0.6DLRd = -59.61b

HDFd,, + HDFdd,, = 8.821b

No Holdown Required

Base Plate Nail Spacing (2015 NDS Table 12N)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

L= 14.25-ft Plate Height: Pro=10-ft

WL
DLRd:= —— DLRd = 1282.51b
EgLgPt
CFd, = CFd, = 812.161b
Co'Lg

CFd; + CFddg = 1525.721b

HDFd, = CFd; - (0.6 - 0.14Spg)-DLRd = 24639 Ib

HDFd, + HDFdd, = 615.861b

Anchor Bolt Spacing (2015 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

A%NA:: 102:1b LRi= 1.6 Né&:z 860-1b /S;Dv: 1.6 ALro= A;:Cp  Zg=13761b
CpZnC Cp-Zn-C
Bui= M - (D—No) =201 & (ZB'CO) (ZB'CO)
vd Eg4 As = —— =19.38ft =16.94ft
vd Ed
16d @ 16" o.c. 5/8" AB. @ 72" o.c.
4250 89th Ave SE REVISED.xmcd Mark Myers, PE 7/7/2021
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Myers Engineering, LLC _ Phone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT : 4250 89th AVE SE Email: myengineer@centurytel.net
Gig Harbor, WA 98335

WALL E:
Story Shear due to Wind: Vow =12110.191b Story Shear due to Seismic:  F, = 10031.78 b
Bidg Width in direction of Load: L= 554t Distance between shear walls: L= 19-ft Los= 14ft

Shear Wall Length: Le:= [9.75 + 4.5(%1,& =13.8#

) . i ight = Oft-Oin, Theref = 1.
Percent full height sheathing: ¢4 .= M .100 % =100 Max Opening Height = Oft-Oin erefore Coi= 1.00
o 10-ft per AF&PA SDPWS Table 4.3.3.5
0.6V2W L1 + Lz 07F2 L1 + L2
vee-Lee + . ' Eee.Lee + | p—-
. L 2 _ Ly 2
Wind Force: ve:= Seismic Force: 2=10 E.:=
Le Le
_ - - E -
ve=3042f Lib ¥ 30428 b E, = 347.19% I —° _347.19f L1b
] (V]
P1-4: 7/16" Sheathing w/.8d nails @ 4" O.C.
Wind Capacity = 495 plf
Seismic Capacity = 353 plf
Dead Load Resisting Overturning: Lo:= 4.5-ft Plate Height: Pt:= 10-ft
= . .0 . R . WL
W, = (15-psf)-0-ft + (10-psf)-Pt + (10psf)-101t DLRe = —2 ¢ DLRe < 450 [b
Chord Force:
ve-L¢-Pt EcoLePt
CFe,, = CFe,, = 3041.991b CFe, := CFe, = 3471.891b
CoLe CoLe
Holdown Force:
HDFe,, := CFe,, — 0.6-DLRe = 2771.991b HDFe, := CFe; - (0.6 — 0.14Sps)-DLRe = 3273.38 b

Simpson HDU4 w/.SB5/8x24 or PAB5 anchor

Base Plate Nail Spacing (2015 NDS Table 12N) Anchor Bolt Spacing (2015 NDS Tabie 12E)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir 5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir
Zyo= 102-1b NQDV: 1.6 A= 860-1b /ng= 1.6 Zp:=AyCp Zg=13761b
(CpznCo) (CD'ZN'Co)
L \DNTo) DN o) _ Z5-C Zg-C
Ba: . 0.54 1t E 047 ft Ase ( B o) 4526t ( B o) _ 3.06 ft
ve E,
16d @ 4" o.c. 5/8" AB. @ 48" o.c.
4250 89th Ave SE REVISED.xmcd Mark Myers, PE 7/7/2021
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Myers Engineering, LLC _ Phone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT : 4250 89th AVE SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

WALL F:
Story Shear due to Wind: Vow = 12110.191b . Story Shear due to Seismic:  F, = 10031.781b
Bldg Width in direction of Load: A}%;: 55:ft Distance between shear walls: L= 14-ft Los=22ft

Shear Wall Length:  Lf :=(5 + 19.58)ft = 24.58 ft

: : i ight = -0in, Theref = 0.
Percent full height sheathing: %= 24.58:ft 100 % = 98.01 Max Opemng Height = 10ft-0in, erefore Co = 0.95
M 25.08-t per AF&PA SDPWS Table 4.3.3.5
Wind Force: Seismic Force: Q=10
13 06V2W Ll + Lz 13 07F2 Ll + L2
vif-Lff + —(vgeLgg) + . Eg-Lff + —(E,-Lgg} + | p- .
-, (veelee) [ - > P 22( cleg) + | p T
vf = - Ef:=
Lf Lf
-1 vf -1 -1 E¢ -1
vi =187.13ft -Ib — =196.98ft ":1b Er=213.74ft -1b — =22498ft “-Ib
(o] (o]
P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 339 plf
Seismic Capacity. = 242 pif
Dead Load Resisting Overturning: L¢:= 24.58-ft Plate Height: Pt:= 10-ft
= (15-psf)-0- (10-psf)- . WeL
Wi = (15-psf)-0-ft + (10-psf)-Pt-+ (10psf)-7ft DLRF -= £Lf DLRF = 20893 1b
Chord Force:
vf- L¢Pt E¢LqPt
CFf, = CFf,, = 1969.841b CFf, = CFf, = 2249.85 b
Co'Lf Co‘Lf
Holdown Force:
HDFf,, := CFf,, — 0.6-DLRf = 716.26Ib : HDFY, := CFf, - (0.6 - 0.14Spg)-DLR = 1328.161b
Simpson LSTHD8/RJ or HDU2 w/ SSTB16 anchor
Base Plate Nail Spacing (2015 NDS Table 12N) Anchor Bolt Spacing (2015 NDS Table 12E)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir 5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir
A;/w:: 102-1b Cp;=1.6 AQW: 860-1b NC\;DV: 1.6 Zr= AyCp Zp=13761b
(CoZnCo) (CoZn-Co)
. \YDPNo] AYDENTO) Zg-C Zp-C
B 0.83 ft = 0.73 ft e (zs o)=6.99ﬁ (zs o)=6‘12ﬂ
f ANRAA
vf Er
16d @ 16" o.c. 5/18" AB. @ 72" o.c.
4250 88th Ave SE REVISED.xmcd Mark Myers, PE 71712021
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Myers Engineering, LLC

3206 50th Street Ct NW, Ste 210-B PROJECT : 4250

Phone: 253-858-3248
Email: myengineer@centurytel.net

Gig Harbor, WA 98335

89th AVE SE

WALL G:-

Story Shear due to Wind: Vaw = 13229.621b

Bldg Width in direction of Load: L= 59t

Shear Wall Length:  Lg:= (13.17 + 11.67)ft = 24.84ft

Distance between shear walls:

Story Shear due to Seismic:  F, = 10031.781b

m=26ft A%,&/Z= 241t

' v . iaht = Oft-0in. Th _
Percent full height sheathing: 9 .= 10-ft 100 % < 100 Max-Opening Height = 0ft-0in, erefore Gani=1.00
e 10-ft per AF&PA SDPWS Table 4.3.3.5
06V4W Ll + LZ 07F2 L] + L2
_ L, 2 - T
Wind Force: vg:= Seismic Force: fo=1.0 E,:=
Lg . Lg
- _ - E -
ve=13541C b 2135418 L Eg=119.798 "1b = =197 Lib
o] 4]
P1-6: 7/16" Sheathing w/ 8d:nails @ 6" O.C.
Wind Capacity =339 pif
Seismic Capacity = 242 plf
Dead Load Resisting Overturning: L= 11.67-ft Plate Height: Pri=10-ft
-= (15-ps)-0- .psf)- . W,-L
Wg = (15-psf)-0-ft + (10-psf)-Pt + (10psf)-2ft DLRg := g g DLRg = 700.21b
Chord Force:
vg-Lo Pt EgLgPt
CFgy, = CFg, = 1354.051b CFg, = CFg, =1197.881b
Co-Lyg o-Lg
Holdown Force:
HDFg,, := CFg,,— 0.6-DLRg = 933.93 1b HDFg, := CFg - (0.6 - 0.14Spg)-DLRg = 888.991b
No Holdown Required
Base Plate Nail Spacing (2015 NDS Table 12N) Anchor Bolt Spacing (2015 NDS Table 12E)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir 5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir
L= 102-1b Cni=16 A= 860-1b Sps= 16 Lai= AyCp  Zg=13761b
(CD'ZN'CO) (CD'ZN'Co)
N e A ~ - - Z5-C Zy-C
Bai= g 128 =136% Asi= (<) = 1016t (2C) _ 11.49 ft
& vg E,
16d @ 12" o.c. 5/8" AB. @ 72" o.c.
4250 89th Ave SE REVISED.xmcd Mark Myers, PE 7/7/2021
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Myers Engineering, LLC

Phone: 253-858-3248

3206 50th Street Ct NW, Ste 210-B PROJECT : 4250 89th AVE SE Email: myengineer@centurytel.net
Gig Harbor, WA 98335
WALL H:
Story Shear due to Wind: Vaw = 13229.621b : Story Shear due to Seismic:  F, = 10031.781b
Bldg Width in direction of Load: L= 59.ft Distance between shear walls: L= 9. L= 24f

Shear Wall Length: Lh:= (2-1.875)ft =3.75ft

Percent full height sheathing: %:= 104 -100 % = 100 Max Opening Height = Oft-Oin, Therefore Soai= 1.00
i 10-f per AF&PA SDPWS Table 4.3.3.5
06V4W L1 + L2 07F2 L1 + L2
. L 2 - "L 2
Wind Force: vh:= - Seismic Force:  p:= 1.0 Ep:=
- Lh Lh
-1 vh -1 -1 Ep -1
vh=591.97ft -Ib — =591.97ft “-lb E, =523.69ft -1b — =523.691t -lb

[}

0

See APA Technical Topic TT-100
"A Portal Frame with Hold Downs for

Engineered Applications" (Emphasis Added)

Restraint Panel Height = 10ft Maximum

Restraint Panel Width = 1ft-10-1/2 in Minimum

Allowable Shear per Panel = 1046 lbs Seismic & 1465 Ibs Wind
Shear per Panel: Vg := (1.875(-E,) = 981.921b O.K.

V,, = (1.875ft-vh) = 1109.94 1b O.K.

4250 89th Ave SE REVISED.xmcd

Mark Myers, PE 71712021
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 4250 89th AVE SE

Phone: 253-858-3248
Email: myengineer@centurytel.net

Diapragm Shear Check:

Assume 2x HF Roof Framing, 7/16" Sheathing w/ 8d (0.131" x 2.5") nails, 6" o.c Edge nailing
Unblocked Diapraghm Case 1 Wind Capacity = 300 plf & Seismic Capacity = 214 plf
Unblocked Diapraghm Case 2-6 Wind Capacity = 221 plf & Seismic Capacity = 158 plf

4250 89th Ave SE REVISED.xmcd

40

Wall Lines AA: Wall Lines EE:
L _ L _ L _ _
vaa—2 _ 99326 LIb  Eg—2 = 12428 lb vee 28 36696 Llb Bl 48818 Lb
36ft 36t 55ft 551t
Wall Lines BB: Wall Lines FF:
Lbb -1 Lbb -1
vbb-—— =10835f b  By—— =135.58ft -Ib Lff —1 Lff -1
vff-—— =59.45ft -lb Efp—— = 79.08% -Ib
33ft 33ft 24ft 2t
Wall Lines CC:
Wall Lines GG:
L _ L _
veo—2 — 4158 b Bo—2 _ 5526 LIb Leo 1 Lee :
28ft 28ft vag—22 ~ 31206 b Eoo—— = 62.43ft '-Ib
Wall Lines DD: 43ft 43ft
Ldd _ _
vdd- =22 _ 5065 L1b Edd.le = 7928 Llb
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