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DESIGN LOADS:

ROOF DEAD LOADS 15 PSF Total _ c_Ib £ b
ROOF LIVE LOADS 25 PSF (Snow) T Rw™ g
FLOOR DEAD LOADS 15 PSF Total fi

FLOOR LIVE LOADS 40 PSF (Reducible)

STAIR LIVE LOADS 100 PSF

WOODS : WOOD TYPE:

JOISTS OR RAFTERS 2X. DF#2

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

LEDGERS AND TOP PLATES DF#2

STUDS 2X4 OR 2X6 DF Stud

POSTS

4X4 DF#2

4X6 DF#2

6X6 DF#1

GLUED-LAMINATED (GLB) BEAM & HEADER.
Fb=2,400 PSI, Fvy=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=2,800 PSI, Fv=285 PSI, Pc (Perp) =750 PSI, E=1,800,000 PSI.

TIMBERSTRAND (LSL) 1.3E BEAM, HEADER, & RIM BOARD
Fb=1,700 PSI, Fv=400 P8I, 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 TRJUSS DESIGNER SHALL BE AVAILABLE AT TIME OF
INSPECTION.

ENGINEERED I[-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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Design Code Reference Document ASCE7-16
“Risk Category Il
Site Class D - Default (See Section 11.4.3)
Typéi Value ) » : bé;cription o &
Sg 1.412 ‘ "MCER, ground motion. (for 0.2 second period)
8, 0.491 MCERg ground motion. (for 1.0s period)
Sums 1.694 Site-modified spectral acceleration value
Sm1 nult -See Section 11.4.8 (7 ‘%y\ Site-modified spectral acceleration value
Sps 1.129 Numeric seismic design value at 0.2 second SA
Sp1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA
Type  Value Description )
SDC null -See Section 11.4.8 Seismic design category
Fa 1.2 Site amplification factor at 0.2 second
Fy null -See Section 11.4.8 Site amplification factor at 1.0 second
PGA 0.604 MCE peak ground acceleration
Fpea 1.2 Site amplification factor at PGA
PGAy 0.725 Site modified peak ground acceleration
T 6 Long-period transition period in seconds
SsRT 1.412 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 1.565 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 3.424 Factored deterministic acceleration value. (0.2 second)
S1RT 0.491 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.548 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 1.381 Factored deterministic acceleration value. (1.0 second)
PGAd 1.174 Factored deterministic acceleration value. (Peak Ground Acceleration)
Crs 0.902 Mapped value of the risk coefficient at short periods
Cr1 0.897 Mapped value of the risk coefficient at a period of 1 s

0
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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:
=10 (ASCE 7-16 Table 1.5-2)

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

8= 1412 S; = 0.491 Sps = 1.694 Sy = 0.884

Equation 11.4-3 Sps :=

PSRN

-Sps = 1.13 Equation 11.4-4 Sp; = %-Sml =0.59

~Seismic Design Category D (Spg greater than 0.50g & S, greater than 0.20g)
’ 1

Roof Slope Adjustment Factor: Spi= B 1.2
cos) atan| ——
Al 2)
Plan Area for Each Level:
A, = 1710f%-S, Agai= 150385 Agyi= 3606%-S,  Agi= 7008
(Upper Roof) (Upper Floor) (Lower Roof) (Main Floor Tributary)
Plan Perimeter for Each Level:
P, := 2(34ft) + 2(53f%) P, := 2(34ft) + 2(53f) P; := 2(12ft) + (321
(Upper Floor) (Main Floor) (Lower level Tributary)

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 1= 15-psf-A; + 12-psf-4.5-ft-P) = 40223.461b

Story Weight at Main Floor:
wy = 15pst-(Agy + Agp) + 12-psf-(4-f:P; + 56-P,) = 47856.991b

Story Weight at Lower Level:
w3 := 15-psf-(Ag) + 12:psf-(5-ft-P, + 4fi-P3) = 23628 Ib

W= wp+ Wy + ws = 11170846 1b

3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Myers Engineering, LLC

Phone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT : 3419 72nd Place SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

Approximate Fundamental Period, T,

C,:=0.02 +x:=0.75 (perASCE 7-16 Table 12.8-2)  h,:= 25

T,:= C/h,X =022 (ASCE 7-16 Eq. 12.8-7) To=6  (perASCE 7-16 Fig. 22-14)

S
T, is less than T, therefore Cs need not exceed: D1 =041 (ASCE 7-16 Eq, 12.8-3)
[ j'Ta

=

C, shall not be less than: 0.044Spg I, = 0.05 (ASCE 7-16 Eq. 12.8-5)

Cyi= —= -0.17  (ASCE 7-16 Eq. 12.8-2)

Total Base Shear: Vg = Cs-W = 19408.63 b

Vertical Shear distribution at each level per ASCE 7-16 Eq. 12.8-12:

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

hy := 26ft hy = 18ft hs:= 7ft (Height from base to level x)
(wrrhy)
Cy = =05 Fy:= Cy;-Vg = 9793.221b Story Shear at Upper Floor
(wl'hl + W2'h2 + W3'h3)
(wahy) :
Cy= =0.42 Fy:= Cyp- Vg = 8066.61b Story Shear at Main Floor
(Wl'hl + WZ']’]Z + W3'h3)
(wshs)
Cy3:= =0.08 F3:= Cy3-Vg = 1548.811b Story Shear at Lower Level
(Wl'hl + W2'h2 + W3'h3)

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

3419 72nd PL SE.xmcd

Mark Myers, PE

5

6/8/2022




Myers Engineering, LLC , Phone: 253—858-3248—\
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Gig Harbor, WA 98335

WIND DESIGN
Use analytical procedure of ASCE 7-16 Chapter 27 (Directional Procedure for buildings of all heights)
V=100 Nominal 3-Sec Gust (MPH) for Risk Category Il (Figure 26.5-1B).
Kq:= 0.85  Wind Directionality Factor (Table 26.6-1). hi= 25-ft Mean Roof Height as per Sect. 26.2
K.:=1 Ground Elevation Factor (Sect. 26.9)
Exposure Category C (ASCE 7-16 Sect:. 26.7.3)

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

x:= 61ft Hi= 300ft Ly := 840ft z:=h ~N=3 p=1.5
2
K = o.ss[ij =03  Ky= [1 - ij 2095 Kgme M -0l 2
! L, 2 L, 3 Kni= (1 + KiKyKs) = 1.6
matches Oty
=085 Gust Effect Factor (ASCE 7-16 Sect. 26.11.1) /‘14/’

Building is an Enclosed Building as per ASCE 7-16 Sect. 26.12
GCpi:= .18 +/- Internal Pressure Coefficients (ASCE 7-16 Table 26.13-1)

Velocity Pressure Exposure Coefficient (Table 26.10-1):

z, = 900ft a:=95 (per ASCE 7-16 Table 26.11-1 based on Exposure Category)
z,=1200ft, a=7.0 (Exp B), z,=900ft, a=9.5 (Exp C), z,=700ft, a=11.5 (Exp D)
z; = 19ft 7y := 15ft Height from ground to level x (2 = 15f1)

5 5 :

Zg Zg Zg

External Pressure Coefficients w/ Roof Pitch = 5/12 (22 degrees) Front to Back & 8/12 (34 degrees) Side to Side
Taken from Figure 27.3-1

Front to Back: Side to Side:
Ly h Lgs h
Ly, := 344t Bp:=53ft — =064 — =074 Ly = 53ft By = 34ft — =15 — =047
B, Lg By Ls
Cpr = 8 Windward Wall Cps1 =8 Windward Wall
Cprz == 0.01 Windward Roof Cps2:= 0.3 Windward Roof
Cpp3 = -6 Leeward Roof Cps3 = —6 Leeward Roof
Cps 1= —5 Leeward Wall Cpsa = —4 Leeward Wall.
L |
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Myers Engineering, LLC Phone: 253-8

58-3248

3206 50th Street Ct NW, Ste 210-B PROJECT :.3419 72nd Place SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

Velocity Pressure ( g, ) Evaluated at Height (z) (Equation 26.10-1)

| 2
Qy1 = 0.00256-K,;- KoKy Ko V2 = 3103 qp = 0.00256- Ky Ky Ky K V2 = 2952 qpi= 0.00256-Ky- KKy K V2 = 32.87

Design Wind Pressures p = qGCp - qi(GCpi) (Equation 27.3-1) where q; will conservatively be taken equal to g,

Windward Wall Both Directions Pwwi = dz1"G-Cppr-psf = 21.1 Ib-ft z Pwwz := 4z2-G-Cpry-psf = 20.071b-ft 2
Windward Roof Front to Back  p,, ;= qp G- Cppppsf = 0.28 Ib-ft 2
Leeward Roof Front to Back Piri = qy'G-Cpzpsf = ~16.771b-ft 2
The Internal Pressures on Windward and
Leeward Wall Front to Back Piw1 = QnG-Cppepsf = -13.971b-ft 2 Leeward Walls & Roofs will offset each
other for the lateral design of the overall
. . . ) -2 building and will therefore be ignored for
Windward Roof Side to Side Pwi2 := i G-Cpsp-psf = 8.38 Ib-ft this application.
Leeward Roof Side to Side Pir2 = Qn'G-Cpe3-psf =-16.771b-ft 2
Leeward Wall Sice to Side  piypi= qy G-Cpyrpsf = 111816 2

Check net pressure not less than 16psf at walls & 8psf at roof over projected vertical plane per ASCE 7-16 Sec. 27.1-5:

2 2 2

Pwrl — Pir1 = 17.041b-ft Pwwl ~ Piw1 = 35.071b-ft Pww2 — Piwl = 34.051b-ft

2 2 2

Pwr2 — Pz = 25.151b-ft Puwl — Piw2 = 32.281b-ft Pww2 — Piwz = 31.251b-ft

Wind Pressure at Upper Roof (Front to Back):

2 2
Viw = (Purt = Piri) 1656 + (Pyw — Prwi)-330-ft = 14385.541b

Wind Pressure at Main Floor (Front to Back):

2 2
Vow = (Purt = Pir1)OR + (P2 — Prwi)-540-ft = 18384.751b
Wind Pressure at Upper Roof (Side to Side):
2 o 2 ,
Viw = (Pur2 = Pir2) 200t + (Pyww1 — Piv)- 1508 = 9871.01 Ib

Wind Pressure at Main Floor (Side to Side):

Vaw = (Pwr2 — plrz)-sz2 + (Powz — plw2)-375ft2 =11719.351b

Wind Pressure at Lower Level (Side to Side):

Vsw = (pur2 = Pr2)-08 + (D2 = Praz) 1207 = 3750.19 b

3419 72nd PL SE.xmcd Mark Myers, PE
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Phone: 253-8568-3248

Myers Engineering, LLC ' _
3206 50th Street Ct NW, Ste 210-B PROJECT : 3419 72nd Place SE Email: myengineer@centurytel.net
Gig Harbor, WA 98335 ~
WALL AA:
Story Shear due to Wind: Viw = 9871.01 1b Story Shear due to Seismic: F; =9793.221b
Bldg Width in direction of Load:  L,:= 33.5-ft Distance between shear walls: L, := 33.5-ft
) 6 6.83
Shear Wall Length: Laa:= (3 5——5— +4.83 +55+342 e ft=1521t
Percent full height sheathing: % = 10-ft 100 % — 100 Max Opening Height = 0ft-0in, Therefore C,:= 1.00
MWAL10-ft per AF&PA SDPWS Table 4.3.3.5
0.6Vyy L 0.67F, L
W _1 0.7p: 11
. L 2 o Le 2
Wind Force: vaa:= Seismic Force:  p:= 1.0 Ego =
Laa Laa
- - - E -
vaa=194881bf ' 2 - 194.881b-f | E,=151.30bf" 0 2 _15L131bf
Co Co
P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 365 plf
Seismic Capacity = 260 plf
Dead Load Resisting Overturning: Ly = 3-ft Plate Height: Pt:= 8.5-ft
= . 2. . . . WL
Waa = (15-psf)-2-ft + (10-psf)-Pt + (10psf)-0ft DLRaa i az; aa DIRaz = 172.51b
Chord Force:
vaa-L,,-Pt E i Laa Pt
CFaa, = ———— CFaa,, = 1656.46 Ib CFaa, = ————— CFaa = 1284.59 Ib
0"~aa Co-Laa
Holdown Force:
HDFaa,, := CFaa,, — 0.6-DLRaa = 1552.96 1b HDFaag := CFaa, - (0.6 - 0.14sDS)DLRaa'= 1208.371b
Simpson MSTC40 strap
Base Plate Nail Spacing (2018 NDS Table 12N) ‘ Anchor Bolit Spacing (2018 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
Zy:=102:1b Cp:= 1.6 A;:=860-b  Cp:=16 Zp:=AyCp Zg=1376lb
(ZxCpCo) (Cp-Zn-Co)
PR N e A A B A Zp-C Zp-C
Byim > = 084 T = Losh e BBC) _ (@C)
vaa E,
16d @ 8" o.c. 5/8" A.B. @ 60" o.c.
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT :_3419 72nd Place SE

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

WALL BB:
Story Shear due to Wind: Viw = 9871.01 b Story Shear due to Seismic: F; =9793.221b
Bldg Width in direction of Load: L= 3351t Distance between shear walls: L= 335/
Shear Wal Length: Lbb = [2-3(%] + 4[%} +10.33 + 6.92:|ﬁ =25251t
. - i ight = Oft-Oin, T = 1.
Percent full height sheathing: 9 .— 10-ft 100 % = 100 Max Opening Height 1-0in herefore}gw 1.00
AN (12 per AF&PA SDPWS Table 4.3.3.5
0.6V3w L F, L
3W._1 0.7p'—'—-—-1-
. Lt 2 . . Lt 2
Wind Force: vbb := Seismic Force:  p:= 1.0 Byp 1= —————
Lbb Lbb
E -
L xbb ! b 2135751087 !

vbb = 117.281b-ft o 117.281b-ft

o

Dead Load Resisting Overturning: - Lpp:="3-ft

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

Chord Force:

vbb-Lyy-Pt

CFbby, := CFbb,, = 938.231b

Co' Lbb
Holdown Force:

HDFbb,, := CFbb,, — 0.6-DLRbb = 839.23 1b

Epy = 135.751b-ft

(y]

P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 365 pif
Seismic Capacity = 260 pif

Plate Height: Pt:= 8-ft

Whb Lo
DLRbb := DLRbb = 1651b
b Lo
CbeS = CFbb, = 1085.98 1b
o Lo

HDFbby := CFbby — (0.6 — 0.14Spg)-DLRbb = 1013.07 Ib

Simpson MSTC28 strap

Base Plate Nail Spacing (2018 NDS Table 12N)

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

Anchor Bolt Spacing (2018 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

Lwi=102:1b Cp= 1.6 ABs=8601b  Cpi=16 Zp:=A;Cp Zg=13761b
CpZnC CpZnC
By (D—z") =139f % = 12f e (za-Co) . (z-Co) o4
M bb R ' vbb ’ Ebb '
16d @ 12" o.c. 5/8" AB. @ 72" o.c.
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022

/|




Myers Engineering, LLC . Phone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT : 3419 72nd Place SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

WALL CC:
Story Shear due to Wind: Viw = 14385.541b Story Shear due to Seismic: F) =9793.221b
Bldg Width in direction of Load: L= 52.5-ft Distance between shear walls: Li=3151t

Il Length:
Shear Wall Leng Lec:= (5.33 + 15.5)ft = 20.83 ft

- : i ight = 0ft-0in, Th = 0.
Percent full height sheathing: % = 10-ft 100 % = 100 Max Opening »Helght Oft-0in, ereforegm 0.85
e U10-f per AF&PA SDPWS Table 4.3.3.5
0.6Viw L, (0.67F;)
T ? - 0.7p-——
Wind Force: vee = — Seismic Force:  p:= 1.0 Eo =
Lce _ Lce
- - _ E -
vee = 124311061 Y - 14625166 o= 1102508 0 —= = 1207116
o 0
P1-6: 7/16" Sheathing w/ 8d .nails @.6" O.C.
Wind Capacity = 365 plf
Seismic Capacity = 260 pif
Dead Load Resisting Overturning: Lo = 5.33-ft Plate Height: D= 8.5-ft
= (15-psf)-7- psf)- . WeeL.
W, = (15-psf)-7-ft + (10-psf)-Pt + (10psf)-0ft DILReo o Yeekee DLRco = 506,351
Chord Force:
vee-Lee-Pt E.-LoPt
CFccyyi= ————— CFcc,, = 1243.111b CFcegi= ———— CFccg = 1102.51b
o-Lecc CoLec
Holdown Force:
HDFcc,, := CFcc,, — 0.6DLRcc = 939.31b HDFccg := CFecg - (0.6 - 0.14SDS)'DLRCC =878.751b
No Holdown Required
Base Plate Nail Spacing (2018 NDS Table 12N) Anchor Bolt Spacing (2018 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
,%NA:(IOZ'lb N(imz 1.6 ( ) A./:%V:: 860-1b ,5;9}: 1.6 /\Z\IBA:: AyCp Zg=13761b
CpZn-Co Cp-ZnCo
=22 T g2 ~ 2N _y06g (z5-Co) (Z5-Co)
ARBA vee Ecc Néév\t= V—Cc =941ft T = 10.611ft
16d @ 8" o.c. 518" AB. @ 72" o.c.
L
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT

Phone: 253-858-3248

: 3419 72nd Place SE Email: myengineer@centurytel.net

Shear Wall Length:  Ldd:= (2-4.75)ft = 9.5ft

Percent full height sheathing: o= (%%j.mo

0.6Viw L;
L, 2
Ldd

Wind Force: vdd :=

1 1

vdd 171

(o]

vdd = 181.711b-ft

Dead Load Resisting Overturning:

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

Chord Force:

vdd-Lag-Pt .
CFdd,, := ———— CFdd,, = 1544.551b

o'Lad

Holdown Force:

HDFdd,, := CFdd,, — 0.6DLRdd = 1380.68 1b

Base Plate Nail Spacing (2018 NDS Table 12N)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

WALL DD:
- Story Shear due to Wind: Viw = 14385.541b Story Shear due to Seismic: F; = 9793.221b
Bldg Width in direction of Load: L= 5254t Distance between shear walis: Ly= 21t

Lgq:= 4.75-ft Plate Height: Pt:= 8.5-ft

Simpson MSTC40 strap

Max Opening Height = Oft-0in, Therefore ¢, := 1.00
% =100 :
per AF&PA SDPWS. Table 4.3.3.5
0.33F,
0.7p-
Seismic Force: =1.0 Egq:=
A ad Ldd

1 1

- Egq -
Egq = 119.06 Ib-ft — = 119061b-t

[¢]
P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.

Wind Capacity = 365 plf
Seismic Capacity = 260 plf

WL,
DLRdd := ad DLRdd = 273.121b
Egg-Laa-Pt
CFdd, = ——2__ CFdd, = 1012.05 b
Co'Lad
HDFdd, := CFdd, - (0.6 - 0.14Spg)DLRdd = 891.361b

Anchor Bolt Spacing (2018 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

Zye= 102:b Cpio= 1.6 A= 8600b  Cpi=16 Zp:=AsCp Zp=13760b
CpZnC CpZnC
M dd A vdd ’ Edd '
16d @ 8" o.c. 5/8" A.B. @ 66" o.c.
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B

PROJECT :3419 72nd Place SE

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

Gig Harbor, WA 98335

Shear Wal Length:
Lee:= (542 + 11.67 + 5.75)ft = 22.84 1t

Dead Load Resisting Overturning: Leo = 5.42ft

Wee = (15-psf)-7-ft + (10-psf)-Pt + (10psf)-0ft

Chord Force:

vee- Lo Pt

CFee,, = CFee,, = 1606.09 b

o'Lee

Holdown Force:

HDFee,, := CFee,, — 0.6-DLRee = 1297.151b

Simpson MSTC40

Base Plate Nail Spacing (2018 NDS Table 12N)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

WALL EE:
Story Shear due to Wind: Viw = 14385.541b Story Shear due to Seismic: F; =9793.221b
Bldg Width in direction of Load: 1. .= 52.5-ft Distance between shear walls: L= 3154t L,:= 21ft

_ . ht = (0 h 1
Percent full height sheathing: 9 = 10-ft 106 % = 100 Max Opening Height = 0ft-Oin, T erefore Co = 1.00
M L10ft per AF&PA SDPWS Table 4.3.3.5
06V1W Ll + L2 Fl L] + L2

. Lt 2 . R Lt 2

Wind Force. vee:= Seismic Force:  p:= 1.0 Ee =
Lee Lee
- - _ E -
vee = 188.951b-fi | Vcie = 188.95Ib-ff | Eeo= 150071087 1 == - 150.071b-ft |
0 [}

Plate Height: Pri= 8.5t

P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 365 pif
Seismic Capacity = 260 plf

WL,
DLRee := ———= DLRee = 514.91b
E.-L..Pt
CFeeyi= ——— CFee, = 1275.61 Ib
Co'Lee
HDFee, := CFee; — (0.6 — 0.14Spg)DLRee = 1048.07 Ib

Anchor Bolt Spacing (2018 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

L= 202-lb ch%v:: 1.6 ( ) A= 860-1b Lpi= 16 o= AsCp  Zp=13761b
ZnCpC, CpZy-C,
P W A A A Zg-C Zp-C
L Sot Loof g 22 =728f (zC) =917ft
€c ANAAA vee Eee
16d.@ 8" o.c. 5/8" A.B. @ 66" o.c.
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Myers Engineering, LLC
Gig Harbor, WA 98335

3206 50th Street Ct NW, Ste 210-B

Phone: 253-858-3248

PROJECT : 3419 72nd Place SE Email: myengineer@centurytel.net

WALL FF:
Story Shear due to Wind:

Bidg Width in direction of Load:

Shear Wall Length:

Story Shear due to Seismic: F; =9793.221b

Viw = 9871.011b

L= 3354t

Lff == (725 + 7.75)ft = 15 ft

Distance between shear walls: /%J'v:: 21.5-f

Percent full height sheathing: Yoi= [_lﬁ].loo

10-ft
0.6Vsy Li
, ' L 2
Wind Force: vffim ———
Lff
Vif = 126.71b-f 26716 !

o]

Dead Load Resisting Overturning: Lg:= 7.25-ft

W= (15-psf)-11.5-ft + (10-psf)-Pt + (10psf)-0ft

Chord Force:

fo'Lff'Pt

CFff,, := CFft,, = 1076.97 b

Co'Lff

Holdown Force:

HDFff,, := CFff,, — 0.6-DLRff = 516.911b

Base Plate Nail Spacing (2018 NDS Table 12N)

No Holdown Required

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

Max. Opening Height = Oft-Gin, .. Therefore Gas= 1.00

% = 100
per AF&PA SDPWS Table 4.3.3.5
0.33F, L,
o . L2
eismic rorce: =], =
A & L
_ E _
Eg = 48.41b-ft | C—ff —4841R ]

[\]

P1-6:7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 365 plf
Seismic Capacity = 260 plf

Plate Height: Pri=8.5-ft

WL
DLRAf := DLRff = 933.441b
EgLgPt
CFff,:= —— CFff, = 411.371b
Co'Lﬁ

HDFff; := CFff; — (0.6 — 0.14Spg)DLRff = ~1.111b

Anchor Boit Spacing (2018 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

3419 72nd PL SE.xmcd

Mark Myers, PE

Zane= 10216 Cpi=1.6 As;= 8606 Cpi=16 Zg:=A;Cp  Zg=1376lb
(Zn-Cp-Co) (CpZnCo)
- _ _ Zy-C Zg-C
R vif 128 Eg 7 Asi= (25, = 10.861t 25y = 28.43ft
vEf Eg
16d @ 12" o.c. 5/8" AB. @ 72" o.c.
6/8/2022
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT : 3419 72nd Place SE

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

Shear Wall Length:

Percent full height sheathing: 9% := Gg :) 100

V]

Dead l.oad Resisting Overturning: L= 3-ft

W, = (15-psf)-0-ft + (10-psf)-Pt -+ (10psf)-61t
Chord Force:
va-L,-Pt
Cy L,

CFa,, = 4594.721b
CFay, + CFaa,, = 6251.18 Ib

CFa,, =

Holdown Force:

HDFa,, := CFa,, — 0.6-DLRa = 4450.72 b
HDFa,, + HDFaa,, = 6003.68 Ib

Base Plate Nail Spacing {2018 NDS Table 12N)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

% =100

WALL A:
Story Shear due to Wind: V= 11719.351b Story Shear due to Seismic:  F, = 8066.61b
Bldg Width in direction of Load: L= 335 ft Distance between shear walls: L= 1 2.t

) ) ol sl

Max Opening Height = 0ft-Oin, Therefore C, = 1.00
per AF&PA SDPWS Table 4.3.3.5

0.6V4W Ll FZ Ll
vaa-Laa + — E,,-Laa +|0.7p-| =—-—
. L, 2 I ' L, 2
Wind Force: va:= Seismic Force: =10 E,:= —
La La
-1 va -1 -1 E, -1
va = 459.471b-ft — =459.471b-ft E, = 360.11b-ft — =360.11b-ft

[s]

P1-4: 7/16" Sheathing w/ 8d nails @ 4" .0.C.
Wind Capacity = 532 pif .
Seismic Capacity = 380 plf

Plate Height: Bt="10-ft

W, L, .
DLRa = —— DLRa = 2401b
E,-L,Pt
CFa,:= CFa, = 3600.98 Ib
CoL,

CFag + CFaa, = 4885.571b

HDFa, := CFa, — (0.6 - 0.14Spg)-DLRa = 3494.921b

HDFa, + HDFaa, = 4703.29 Ib

Simpson MST60 Strap

Anchor Bolt Spacing (2018 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

3419 72nd PL SE.xmcd

/7

Mark Myers, PE

L= EOZ-Ib NQ%,: 1.6 ( ) Asi=860:b  Cpi=16 Zp:= A:Cp Zp=13761b
Cp-Zn-Co CpZn-Co
S S AN o Zg-C ZgC
Bai - 36 ft - 0451t Asi= ( o) —299% ( B o)=3.82ﬁ
va a
16d @ 4" o.c. 5/8" AB. @ 36" o.c.
6/8/2022




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

PROJECT : 3419 72nd Place SE

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

Gig Harbor, WA 98335

10
. i 10-ft
Percent full height sheathing: Y= —lﬁ 100
0.6Vaw Ly
L, 2

Lb

vbb-Lbb + [

Wind Force: vb:=

1 1

AL 350.581b-ft

o]

vb = 350.581b-ft

P1-4: 7/16" Sheathing w/ 8d nails @ 4" O.C.
Wind Capacity = 532 plf
Seismic Capacity = 380 pif

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

Engineered Applications” (Emphasis Added)

Dead Load Resisting Overturning: Lyp:= 3-ft

Wy, == (15-psf)-0-ft + (10-psf)-Pt + (10psf)- 11t
Chord Force:
Vb'Lb'Pt
Co-Ly

CFb,, = 3505.821b
CFby, + CFbb,, = 4444.06 b

CFb,, :=

Holdown Force:
HDFb,, := CFb,, — 0.6-DLRb = 3406.82 Ib
HDFb,, + HDFbb,, = 4246.06 1b

Base Plate Nail Spacing (2018 NDS Table 12N)

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

WALL B:
Story Shear due to Wind: Vaw =11719.351b Story Shear due to Seismic:  F, = 8066.61b
Bldg Width in direction of Load: L= 33.5-ft Distance between shear walls: La=215-ft

Shear Wall Length:  Lb:= [2-3[£j . 4(—%} 1 6.083 + z}ft ~ 14.88#

% =100

Seismic Force:

Ejp = 352.051b-ft

Plate Height: D= 10-ft

Simpson HDU4 w/ SB5/8x24 Anchor

Max Opening Height = 0ft-Oin, Therefore C, = 1.00
per AF&PA SDPWS Table 4.3.3.5

Epp-Lbb 0.7 B L
- + . - — —
ob P L, 2

= 1.0 Ey :=
A b Lb

1 1

Ey _
— =352.051b-ft
CO

Restraint Panel Height = 10ft Maximum

Restraint Panel Width = 2ft - Oin Minimum

Aliowable Shear per Panel = 1125.1bs Seismic & 1575 Ibs Wind
O.K.

O.K.

Shear per Panel: Vi1 = (2ft-Ep) = 704.11 1b

Vg i= (2ft-vb) = 701.161b

DLRb = 1651b

CFb, = 3520.53 Ib
CFb, + CFbb, = 4606.51 Ib

HDFb; := CFb; — (0.6 - 0.14Spg)-DLRb = 3447.62 b
HDFb, + HDFbb, = 4460.68 Ib

Anchor Boit Spacing (2018 NDS Table 12E)

5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

3419 72nd PL SE.xmcd

Mark Myers, PE

Zi= 1026 Cpo= 1.6 A= 8600  Cpi=16  Zp:= AcCp  Zg=13761b
(CD‘ZN‘CO) (CD'ZN'CO)
- = —_— Z ‘C 7R C
B — 0.47 ft - 0.46 ft e ZBC) o (z5:Co) Coln
hided vb Eb
ed@4"o.c. 5/8" AB. @ 48" o.c.
6/8/2022
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Myers Engineering, LLC Phone: 253-858-3248
3206 50th Street Ct Nw, Ste 210-B PROJECT : 3419 72nd Place SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

WALL C:
Story Shear due to Wind: Vow = 18384.751b Story Shear due to Seismic: F; = 8066.61b
Bldg Width in direction of Load: L. := 52.5-ft Distance between shear walls: Ly=315-ft

I Length:
Shear Wall Leng Le:= (5.33 + 15.5)ft = 20.83 ft

) . ioht = 0ft-0in. Th .
Percent full height sheathing: 9 10-ft 1100 % = 100 Max Opening Height = 0ft-0in, erefore C, = 1.00
M L10f per AF&PA SDPWS Table 4.3.3.5
0.6Vow Ly 0.67F,
vee-Lee + T EeoLec + | 0.7p :
Wind Force: vc:= Seismic Force: =10 E,:=
Le Le

1 1 1 1

Ve — - Ec -
— =283.181b-ft E.=201.061b-ft — =201.061b-ft
(V] (4]
P1-6: 7/16" Sheathing ' w/ 8d nails @ 6" O.C.
Wind Capacity = 365 pif
Seismic Capacity = 260 pif

ve = 283.181b-ft

Dead Load Resisting Overtuming: L.:= 533-ft Plate Height: Pt:= 10-ft
= . .0- . . . WL
W= (15-psf)-0-ft + (10-psf)-Pt + (10psf)-61t DLRc = —2¢ DLRc = 426.41b
Chord Force:
ve-L Pt E.L Pt
CFc,, = 3 CFc,, =2831.811b CFe, = T CFc, = 2010.621b
o CFc,, + CFce,, = 4074.92 b o CFe, + CFec, = 3113.121b
Holdown Force:
HDFc,,:= CFc,, ~ 0.6-DLRc = 2575.97 Ib HDFcy := CFe, — (0.6 - 0.14Spg)-DLRe = 1822.21b
HDFc,, + HDFcc,, = 351527 Ib HDFc, + HDFcc, = 2700.95 Ib
Simpson STHD14/RJ or HDU4 w/ SB5/8x24 Anchor
Base Plate Nail Spacing (2018 NDS Table 12N) Anchor Bolt Spacing (2018 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
= 102-1b A(;Am: 1.6 A= 860-1b &m: 1.6 Zri= AsCp  Zg =13761b
CpZnC CpZnC
o= OB o CoBeC) g e o o)
ve E, Agim T =486 =684
<
16d @ 6" o.c. 5/8" A.B. @ 60" o.c.
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B

PROJECT : 3419 72nd Place SE

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

Gig Harbor, WA 98335

WALL D:
Story Shear due to Wind: Vow = 18384.751b

Bldg Width in direction of Load: I .= 52.5-ft

o

Dead Load Resisting Overturing:

Wy = (15-psf)-0-ft + (10-psf)-Pt + (10psf)-31t

Chord Force:

vd-LgPt
CFd,, = 2699.11 1b

CFd,, + CFdd,, = 4243.67 b

CFd,, :=
YT CyLy

Holdown Force:

HDFd,, := CFd,;, — 0.6DLRd = 2546.23 Ib

HDFd,, + HDFdd,, = 3926.911b

Base Plate Nail Spacing (2018 NDS Table 12N}
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

Story Shear due to Seismic:

Distance between shear walls:

F, = 8066.61b

,IWZ= 21-ft

Shear Wall Length: Ld:= |:6 + 554 3.92(%3]}1 — 14576
Percent full height sheathing: 9= [ 12 ].100 %100 ex Opening Height = Oft-Oin, Therefore Co:=1.00
A 101 per AF&PA SDPWS Table 4.3.3.5
0.6Vow Ly ' 0.33F
vdd-Ldd + ( L 7 Edded + 07[3 2
Wind Force: vd = t Seismic Force: o= 1.0 Ey:= 2
Ld Ld
-1 vd -1 -1 Eq -1
vd = 269.91 Ib-f o = 269911bt E4 = 141.59 Ib-ft — 14159 1b-ft
0

P1-6: 7/16" Sheathing w/ 8d nails @ 6" O.C.
Wind Capacity = 365 plf
Seismic Capacity = 260 plf

L4:=392-ft Plate Height: A= 10-ft

aLq
DLRd := DLRd = 254.81b
EgLgPt
CFd; := CFd = 1415.85Ib
Co'Ld

CFd, + CFdd, = 2427.91 1b

HDFd; := CFd - (0.6 — 0.14Spg)-DLRd = 1303.26 Ib

HDFd, + HDFdd; = 2194.62 Ib

Simpson STHD14 at corners or STHD10 at Midwall

Anchor Bolt Spacing (2018 NDS Table 12E)

5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

3419 72nd PL SE.xmcd

70

Mark Myers, PE

L= 102:1b Cno= 1.6 As,= 860-1b Lny=16 Zp:=AyCp Zg=1376lb
(CpZn-Co) (Co-Zn-Co)
_ \DNTo) - Zp-C Zp-C
Bam 0.6ft - 115ft - (ZC) __ ., (z5:C,) g
vd Ed
16d @ 6" o.c. 5/8" A.B. @ 60" o.c.
6/8/2022




Myers Engineering, LLC . Rhone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT : 3419 72nd Place SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

WALL E:
Story Shear due to Wind: Vow = 18384.751b Story Shear due to Seismic.  F, = 8066.61b
Bldg Width in direction of Load: L= 525t Distance between shear walls: L= 3151t Los=21ft

Shear Wall Length: Le:= (12 + 15)ft=27ft

- i ight = Oft-Oin, Theref = 1.
Percent full height sheathing: 9 := 104t .100 % = 100 Max Opening Height Oﬁ Oin, ‘Therefore Sioi= 1.00
o 10-ft per AF&PA SDPWS Table 4.3.3.5
0.6Vow L+ L F, L +L
vee-Lee + il 2 E..-Lee + O.7p-—2- ! 2
L, 2 L, 2

Seismic Force: g := 1.0 Eg:=

Wind Force: ve:=
Le Le

1 1 1 1

- - E -
X - 364.111b-f E. = 231.521b-ft = =231.521bft
Co 0
P1-4: 7/16" Sheathing w/ 8d nails @ 4" O.C.
Wind Capacity = 532 plf
Seismic Capacity = 380 plf

ve =364.111b-ft

Dead Load Resisting Overturning: o= 12-ft Plate Height: Pt:= 10-ft
-= (15-psf)-0- nsf)- . We L
W, = (15-psf)-0-ft + (10-psf)-Pt + (10psf)-6.51t DLRe = —5¢ DLRe = 990 b
Chord Force:
ve-L.-Pt EoL.Pt
CFe,, := CFe,, = 3641.141b CFe, = CFe, = 2315.161b
Co'Le Co‘Le
CFey, + CFee,, = 5247241 CFe, + CFee, = 3590.771b
Holdown Force:
HDFe,, := CFe,, - 0.6-DLRe = 3047.141b HDFe; := CFe; — (0.6 — 0.14Spg)-DLRe = 1877.691b
HDFe,, + HDFee,, = 4344.31b HDFeg + HDFeeg = 2925.76 Ib
Simpson STHD14/RJ or HDU4 w/ SB5/8x24 anchor
Base Plate Nail Spacing (2018 NDS Table 12N) Anchor Bolt Spacing (2018 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
NZ%:(IOZ-lb N(ﬁw: 1.6 ( ) As=860b  Chi=16 Zp:=AsCp Zg=1376lb
CpZn-Cy pZnCo
— " _ = Zp-C Zz-C
Brim 0.45ft o =07k o S S e
ve E.
16d @ 4" o.c. 5/8" AB. @ 42" o.c.
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Phone: 253-858-3248

Myers Engineering, LLC . .
3206 50th Street Ct NW, Ste 210-B PROJECT : 3419 72nd Place SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

WALL F:

Story Shear due to Wind: Vaw = 11719.351b Story Shear due to Seismic: F, = 8066.61b

Bldg Width in direction of Load: L= 335t Distance between shear walls: L= 124 Lo = 2151t

Shear Wall Length: Lf:= (7.25 + 7.75)ft = 15ft

. i ight = Oft-Oin, Th = 1.
Percent full height sheathing: 9 := M .100 % = 100 Max Opening Height = 0ft-0in, ereforehgw 1.00
101t per AF&PA SDPWS Table 4.3.3.5
Vyay L+ L F, L+ L
VEE-LF + o.{ﬁw- ! . 2] Eq-Lff + o.7p-[i- 1 . 2]
Wind Force: vf := Seismic Force: o= 1.0 Ef:=
Lf Lf
- - _ Ef _
vf = 361.091b-f | z—f ~361.091b-ft Ep = 236.621b-ft | I 2366210 !
(V] (]
P1-4: 7/16" Sheathing w/ 8d nails @ 4" O.C.
Wind Capacity = 532 plf
Seismic Capacity = 380:pif
Dead Load Resisting Overturning: Lg:= 7.25-ft  Plate Height: Pt:= 10-ft
= . .0- . . . WeL
Wi = (15-psf)-0-ft + (10-psf)-Pt + (10psf)- 1t DLRf = S E DLRF < 398.751b
Chord Force:
vf- L¢Pt E¢LqPt
CFf,, = CFf,, = 3610.89 1b CFf, := CFf, = 2366.171b
CoLg CoLs
CFf,, + CFft,, = 4687.87 Ib CFf; + CFff; =2777.531b

Holdown Force:
HDFf, := CFf, - (0.6 - 0.14Spg)-DLRf = 2189.96 Ib
HDFf, + HDFff, = 2188.85 1b

HDFf,, := CFf,, — 0.6-DLRf = 3371.641b
HDFf,, + HDFff,, = 3888.55 Ib
Simpson STHD14 at corners or STHD10 at Midwall

Base Plate Nail Spacing (2018 NDS Table 12N) Anchor Bolt Spacing (2018 NDS Table 12E)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir 5/8" Dia. Boit (6" Embed) & 1-1/2" Plate Hem-Fir
Zni=102:1b Cri= 1.6 As= 860 Cpoi=16  Zo:=AcCp  Zg=1376lb
(CpZn-Co) (CpznCo)
S S e A A Zp-C Zg-C
Bz T = 045H 5 oot A= (25:C) =381t (#sCy) =582t
£ ARRAR
v Ef
16d @ 4" o.c. 5/8" A.B. @42’ o.c.
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT 3419 72nd Place SE

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

WALL AAA:

Story Shear due to Wind: Vsw = 3750.191b

Bldg Width in direction of Load: L= 12+t

Shear Wal Length:

0o

Dead Load Resisting Overturning; Lyai= 12.92-ft

Woas = (15-psf)-0-ft + (10-psf)-Pt + (10psf)-61ft

Chord Force:

vaaa-L,,, Pt
—_— CFaaa,, = 2017.721b

CFaaa,, + CFa,, = 6612.441b

CFaaa,, :=

o'Laaa
Holdown Force:

HDFaaa,, := CFaaa,, — 0.6-DLRaaa = 1513.84 b
HDFaaa,, + HDFay, = 5964.56 Ib

Base Plate Nail Spacing (2018 NDS Table 12N)
16d Sinker (0.148"x3.25") Nails & 1-1/2" Plate Hem-Fir

Distance between shear walls:

Laaa:= (12.92 + 13.92)ft = 26.84t

Percent full height sheathing: % := 1o-ft ‘100
o 10-ft
0.6Vyw Ly
va-La + s—
. L, 2 .
Wind Force: vaaz := Seismic Force:
Laaa
vaza = 288251b-fi | Y% _ 988251bfi |

Plate Height: Pt:= 7-ft

Simpson HDU8 w/ SB7/8x24 anchor

Story Shear due to Seismic:  F; = 1548.811b

/%IJV:: 12-ft

Max Opening Height = 0ft-Oin, Therefore Lai= 1.00
per AF&PA SDPWS Tabie 4.3.3.5

F 1y
EyLa+|07p] ——
| L, 2

Laaa

% =100

Re=1.0 Euia=

1 1

E —

0

Eapa = 22843 1b-ft

P1-4: 7/16" Sheathing w/ 8d naiis @ 4" 0.C.
Wind Capacity = 532 pif
Seismic Capacity = 380 plf

Waaa’ Laaa

DLRaaa = DLRaaa = 839.81b

E,up- Loy Pt
A (CFaaa, = 1599.031b

CFaaa, + CFag = 5200.01 Ib

CFaaag :=

o'Laaa

HDFaza; := CFaaa, ~ (0.6 — 0.14Spg)-DLRaaa = 1227.931b

HDFaaa, + HDFa, = 4722.85 b

Anchor Bolt Spacing (2018 NDS Table 12E)
5/8" Dia. Bolt (6" Embed) & 1-1/2" Plate Hem-Fir

3419 72nd PL SE.xmcd

Mark Myers, PE

Zni= zoz-lb A%%f 1.6 ( ) As=860:b  Cpi=16 Zp:=A-Cp Zg=13761b
CpZn-Co CpZnC,
= —— _— - Z 'C Z ‘C
Roi= R B. ot Ase= (VBaa:) =4.771t () = 6.02ft
aaa
16d @ 6" o.c. 5/8" A.B. @ 54" o.c.
6/8/2022
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Myers Engineering, LLC Phone: 253-858-3248
3206 50th Street Ct NW, Ste 210-B PROJECT :_3419 72nd Place SE Email: myengineer@centurytel.net

Gig Harbor, WA 98335

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

Wall Lines AA: : Wall Lines DD:
L — L - Ldd - _
vaa—2 ~95.531b-ft L By = 74.081b-f | vdd- =< _ 8221 ! Eur 239 _ 5356106 !
31ft 31ft 21ft 21ft
Wall Lines BB: Wall Lines EE:
Lbb 1 Lbb 1 1 Lee 1

L _ _
vee- — = 130.78 Ib-fi Eee—— = 103.87Ib-ft
3ft 33t

vbb.-— = 56.951b-ft Epp— = 65.921b-ft
52t 52t

Wall Lines CC:

1 1

L _ L -
veo =28 — 78 471b-ft Eop—— = 69.591b-ft
33ft 33ft

Wall Lines A:
.La — vaa-L _ E,La—-E, ,Laa - . - E,la _
vala-vaalaa o ciip ! o e n62lbf | vala o eisibn ! o 10671b |
318t 31ft fi 3R
Wall Lines B:
b-Lb — vhb-Lbb _ Eyp-Lb — Epp-Lbb - . _ E,-Lb _
Yo-u0 VOO IO _ 433906 ! 34 85Ibf | VorLb 0034105 ! S 1007616 |
524t 52t 52t 52t
Wall Lines C:
.Lc — L _ E.Lc - E..-Lec _ . _ E.Lc _
VOO TV 10028 1b-ft | e 571320b vele  sszsibn ! 0 _ 12691 bf" !
33t 334 33ft 3R
Wall Lines D:
d-Ld — vdd-Ldd - EqLd - EggLdd - d-Ld - Eq-Ld -
YOO Ve 10506l T as7bR ] Ve 187261 T~ — 982316t !
21%t 21t ft 21ft
Wall Line E:
ve-Le — vee-Lee -1 EgLe — E..-Lee -1
vele —veelee oo, ZeC T e s ssib. 1 _ E.Le _
— 67.13 1b-ft = 85.55Ib-ft vele oo o1 L o]
f 338
Wall Line F:
f-Lf — vff-Lff - E¢Lf — Eg LIf - f.Lf - EpLf -
Y T 0341108 L _83.041bf S 1593 —— = 10439166
34ft 348t 34t
Wall Lines AAA:;
vaaa 22 _ 2495610 1 Byt _ 19778106 |
fi 31ft
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022

79




AN 31dvD

9?
|
|

-

]

~142

42:12 oo

[

7

MO39 AdONYD 40 aNIN

HGAID W/ 3" 8PS SCREW!
INTO TOP PLATE OF WAL

OVER FRAMING |-

HGAID W/ 3" 8DS SCREWS
INTO TOF FLATE OF WALL |

- ———®

ANZ 37avD

i 8 S

WE

IGGNAL NOWWOT "HINVIL- Foidd

- e

-

Z

e et e e e

e

[ \EENC4%

dre =

RIDGE
—

 TRuseEs 0 28 0C

L 28512

H 285:12 o

m
\3|
o
14

P

_“ | R

OVER FRAMING] — 7]

|

PRE-MANUF. COMMON

| TRUSSES 8 24" OC. |

PRE-MANUF. &CISSOR
TRUGSES @ 24" OC.

27aYD FO3%108

GIRDER TRUSS

COMMON TRUSS

COMMON TRUSS

GIRDER TRUSS \‘

RIDGE

ana 31avo




1 i t 1 }
| | | | |
| | N E
! ! ¥ e ) ! !

) % T o
et e o e e e e 1 e e e e = = JOISTS ] == [ JOISTS = = e =
= 516" OC.

8 ip" OC.
_ | UPPER FLOOR JOISTS SHALL BE: N Y =
@ %" TJA?I@ SERIES I-JOISTS ﬂ?é” ocC. et J - i
UNLESE NOTED OTHERWISE (UNO.) R Y =h=
ADUIST JOIST LAYOUT AND/OR PROVIDE EXTRA JOISTS RN IS \ #' .
45 NEEDED FOR CLEARANCE AT PLUMBING DRANS -t Eas 1 i 30 X 106" LSL %
| %i -
1 15" TJI 560 SERIES 1-JOISTS @ I6" OC. 94'06" LeL 1
PROVIDE pi ACX PLYWOOD AT EXTERIOR DECKS,RECEIVING i : Nz 1
GACOFLEY, SURFACING. BLOCK ALL INSUPPORTEL) SEAMS. | ] 4 ’19\ INT T i il . +\
; : L | /] ':’s.\ji 4 h |- (’)\‘\/
DROPPED FRAMNG FOR FLUSH ENTRY SHOWERS: | e T e
PROVIOE 2X6 LEDGERS ¢ BLOCKING |AROUND | ' H G S
PERIMETER TO ACCEPT EDGE NAILING. SECURE | B =t
2x& TO|PERIMETER FRAMING W/ 1@d GOMMON | X Gl .ﬂ= o
NAILS (P.148"x3") STAGGERED AT 6" gC. { 1l B gy LoL T
1 i } a'* H —n=
s | | | N =
. 4 VLI (e
gge HORIZ, MSTA3D STRAP. ‘ 7 = - g l =Ra
S §§ RIM TO DECK JOIST i P "
LY 0" 20" ; ! H =3
g2dl ! ==
- — | e ®
£53
= [ | |
888 | !
§33 | I , | ________ S |
- =,
Xg? j Y o 2 =
| = 4] 1 b = ' {
@ = X
~ N E P ] E; : | = B G ‘)J_ ] :
|| IO x
T 8 1 5 FOSRNNIE . oo . !
A8 (i /s = %0 LSL B i
N ]| i |
= o ! c & / ]
|
I @) \d Y ( 0% LSL L i
r i
B DOUBLE JOIET L |3 X PO LOWN ] _ B! LSL P 1 T L
T ' - i A & [<1 -—‘—"—_@
— TARESBE T el s
z‘l,' o N I Fl Ll | F = IIEY
3 It = 3 ~
1] ) w3 ! ¢ 1 H >: P\ [ | I
L N W Nt LAY TES|
VE BY L , } v non HERRI
5 w I N 4 X8 i N\ /1 2 =]
- R v e SO S — - —-
i 2 L ! b ~ ] -4 W% I lo
= oy B | % Nui 1-JOISTS
f x I b x ik 'y ‘5' 816" OC.
\ 5 i (e % R
| MONO HIP GIRDER ! By & H 1 B |
[ 1 3:12 | : . | |
| i )
; I | iy ] ' !
- | I — i 1 )
3 ! S i S | Sl X 134" LL > i
< ~. yid
I v | 5 =
H i ! : & Ul I |-JOISTS © 16" OC,
s ————®

Luomz MSTAQ STRAP

] ] ] 3
BEAM TO TOP PLATE i : i E 1
] i i H
1] 1 1 i

z7



@ %" TJI \@ SERIES |-JOISTS 2 le" OC.
' UNLESS NOTED OTHERWISE (UNO.)

1
ADJUST JOIST LAYOUT AND/OR PROVIDE EXTRA JOISTS
AS NEEDED FOR CLEARANCE AT FLUMBING DRAINS

3

|

‘ PROVIDE % ACX PLYWOOD AT EX'}ER\OR DECKS RECEIVING
\EXCOFLEX SURFACING. BLOCK ALL\‘ UNSUPFPORTED SEAMS.

B

|

|

|
————————————————————— — ! _ _
T_WA[N FLOOR JOISTS SHALL BE: iL L '

|

{

|

|

4 CONCRETE 6LAB RENFORCED W/
6"X6" Yp WELDED WIRE MESH ON
& ML VAPOR BARRIER (MiN) OVER

4" COMPACTED GRANULAR FILL (TYP.)
SLOPE TOWARD DCORS

= !
]

H ! - !
H il | !

2)

[t]
F.T. 2 X 1@ LEDGER

X %" LSL

— —

Wy X 1" LsL

— E
=
—_— e |}l

[}
J ...__gf..__.-___._ — - — i 1 E— e e e

O= 7 S N

— SY ol A TR A ap| | ] | H e

| 2| =aun | o Sl VAN uLiLcs_RAzE
S I ! e ggNHHAJFEEESLGARBA 3UVLE\RE FILL

| S ‘ | l J SLOPE 1NAY FROM BUIDING
&~ C
-

1
i
3
RN T R | | —
11
i
|
|
.
|
|
1
1
18
i
(%)
g
Z
ij) 8
ll§
x
IG
lP
@
Il%
ufh
I
.

PT.2 % 12 LEDGER

o



284 W2l w22

.
W L2 ONINIHO HONOA 4€-.91 W -2 \

L
] ON G Ej

4" CONCRETE 5LAB OVER
SLOPE AWAY FROM BUILCING

4" COMPACTED GRANULARFILL,

H it I 1 0
|l : e o 1 Y
| yig s i I iy
5 i
It Fug e | i2 A e Rl
s _ 20838 & | | Bgo | o et | ! |
- | il @ R CH O3
It Bands Ko _
h Hogal + _ | u¥e : 1 _
| §o=5t LTS _ ~ |
| o 28 T e |
_ . _ wmnwu/,. w 1 t _ _

e R ——— i I U 1 ch WS E  HE
] _ _ L]
I _ _A 3 mmm_ “ “
3 | 52 ¥ 84 1
(! w“mm@ mmmw 1
! ‘ _ ]
e et il el all? )

29

&-0"

|
|
|
I
%
P
W

2'-e"




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

Gig Harbor, WA 98335
MYERS ENGINEERING (253) 858-3248
Fax (253) 858-3249
myengineer@centurytel.net
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Myers Engineering LLC
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@ FLOOR SPAN TABLES

L/480 Live Load Deflection How to Use These Tables
Denth | TH® 40 PSF Live Load / 10 PSF Dead Load 40 PSF Live Load / 20 PSF Dead Load \ 1. Determine the appropriate live load deflection
e 12" 6.c. 18"0.6. .| 19.2"0.6. | 24" 0.6. 12" o.c. 16" 0.c. | 19.2"0.c..| 24"0.c. criteria.

110 16-11" 15-6" 147 3.7 16'-11" 15-6" 143" 12-9"
9% | 210 17-9" 163" 154 43" 17-9" 16'-3" 15-4" 4"

2. |dentify the live and dead load condition.

230 18-3" 16*-8" 15-9* 14-8" 183" 16'-8" 15-9" 14'-8" 3. Select on-center spacing.

10 | 907 . 185" | 174 159U | gghpt i 17hgt 1T g ,

710 S 53 g5 T IO ETED BV 15 4. Scan dfown the C(IJ‘|UIT;'H until you meet or exceed the
1% | 230 278" 19-10° 13-g" 175" 208" \Imn 18|‘7u 16740 span oj your agplication.

366 22'-11" 20-11" 19*-8" 18'-4" 22-11" 201" 19-8" 17-10" 5. Select T)® joist and depth.

560 | 261" 23-8" 224 20-9" 261" 23-8) 1 224 2090
110 | 22-10" 20%-11" 19+-2° 17'-2"4 22'-2" 19%-2" 1760 15-0'0

20 | 23-1° | 21410 208 | 1810 | 2311t | oIkt |19 | IENTW General Notes
W [z | g e 20927 T9Ng | ALg 29t g3y TG
380 | 26-¢" 23-8" 27'-40 90LgUn [ pglgr T 23hgt | 27upn | I7-]0fm = Tables are based on:
560 | 29'-6" | 26-10" | 254" 236" 29-6" | 26-18” | 254D . 20-11'®) — Uniform loads.
110 o5 g 291" 20-7"0 | 181" 239" 207" 1 1g.g9Um | 15LgM — More restrictive of simple or continuous span.
210 26-6" 24130 2206 | 191170 | 26'-0* 20060 | 207D 17U — Clear distance between supports
16" | 230 273 24-10° 231" 2711 273" 731 g o1gi 176w — Minimum bearing length of 134" end (nc web
3860 28'.9" 76'-3" 248D | 21L5"D 28-9¢ ¢ 2.3 224 | 17-10Mm stiffeners) and 3%" intermediate.
560 52-8" 29-8" 280" 2520 928" 26-4" | 2630 | 20-11'0 = Assumed composite action with a single layer of
. . 24" on-center span-rated, glue-nailed floor panels
1./380 Live Load Deflection (Minimum Criteria per Code) for deflestion only. When subfloor adhesive is not
[septt | 1o | S0PSF Live Loat / TUPSF Dead Load | 40 PSF Liv Loat /20 PSF bead Luad ?g"'f':rdp‘:‘ss;‘;ts:f;'f::t;i”r?d 6" for nails and
12"0.c. | 16"0.6. | 18:2"0c. | 24"0.c. | 12"0.c. | 16"c.c. | 18.2"0.c. | --24" 0.5, ’
110 189" 17'-2" 15'-8" 14'-9" 18-1" 15'-8" 14-3° 12'-9¢ = For continuous spans, ratio of short span to long
9% | 218 19'-8" 18-0" 170" 15'-4" 19-8" 172" 15'-8" 14'-0" span should be 0.4 or greater to prevent uplift.
ﬁg gg‘g igi - gg 12?92 5 220”,‘5"' 113,; 1?_1?(” 1}:} 4?m = Spans generated from Weyerhaeuser software may
exceed the spans shewn in these tables because

210 23-4 21-2" 19-4 1734 724" 19'-4" 178" 15-9"®

e T om SH TOREE SeE T A S s e software reflects actual design conditions.

350 25'-4" 23-2" 20-1g" 1 204" 254" 23-2" ¢ 21-1gv s 17100 = For multi-family applications and other loading
560 | 28-10" 26'-3" 24-8" 230" 28-10" 263" 248" -1 conditions not shown, refer to Weyerhaeuser
110 24'-4" 21-0" 192" 17'-2"m 222" 19-2" 17'-6"® 150" software or to the load table on page 8.

210 26'-6" 231" 211 18-10"n 244" 211" 1920 | 167"l
14" | 230 27'-3" 24-4" 222" 1 19-10"00 | 25%-8" 222" 20-3"w ¢ 176"
380 28-9" 26%-3" 24-9"0 1 2185 288" | 26~3"M 224N -1p-10M
560 32-8" . 29-9" 28'-0" 26'-2 32-8" 29-8" | 263" : 20-11"¢
18 260" | 29-6" 2070 ¢ 181" 23-9" 207w 1 18Lgmh 154U
210 286" ¢ a8 22-g"0 ¢ 19n11 | 260" 226" ¢ 20%mw ¢ 167

ivé foad defiection is not the only factor
¢ 2 floor will perform.

6" | 230 301" 26'-0" 23-9" 2111 27'-5" 23-9" 218" 17'-6"m edict flaor performance,...
360 31-10” 29'-0" 26'-10"0 © 215" 218" 26107 ¢ 224" 1710 1-Pro™ Ratings. Lo
| 560 36-1" 32'-11" 31-g"w | 2’2" 36-1" 31 | 263" ¢ 20~ = R
(1) Web stiffeners are required at intermediate supports of continuous-span joists when the intermediate bearing length is Jess
than 54" and the span on either side of the infermediate bearing is greater than the following spans:
‘ THe 40 PSF Live Load / 10 PSF Dead Load 40 PSF Live Load / 20 PSF Dead Load \
12" 0.6. 16"0.c. | 19.2%0.c. | 24"0.c. 12" 0.c. 16"0.c. | 18.2"0.6. | 24" 0.
118 19'-2° 15'-4" 19-2" 16'-0" 12'-9"
210 21'-4" 17-0" 21'-4" 17'-9" 14-2"
230 | NotReq. | NotReq. | NotReq. 1g+-2" NotReg. : Not Req. 19-11" 15-11"
360 245" 196" 245" 20-4" 16-3"
560 29'-10" 23-10" 29'-10 - 24-10" ! 1910
= Long-term deflection under dead load, which includes the effect of creep, has not been considered. Bold italic spans reflect
initial dead load deflection exceeding 0.33".
These Conditions Are NOT Permitted:
DO NOT use her :
saim fumbs 00 NOT bevel cut D0 NOT install hanger

for rim hoard or blocking
as it may shrink after
installation. Use only
enginecred lumber

averhanging face of plate or
heam. Flush bearing plate with
inside facegaf wall or beam.

Joist beyand inside
face of wall.

Trus Joist® TH® Joist Specifier’s Guide TJ-4000 | July 2019
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Engineer:
Project ID:
Project Descr:

~ Project File: 3419 72nd PL SE.ec6

LIC# . KW-06015659, Build:20.22.5.16 ' “MYERS ENGINEERING

(c) ENERCALC INC 19832022

Description :
Wood Beam Design : 1. Short Header long span

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  4x6, Sawn, Fully Unbraced ) ) ) )
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DouglasFir-Larch Wood Grade : No.2 ) ]
Fb - Tension 900.0 psi Fc - Prll 1,350.0psi  Fv 180.0 psi  Ebend- xx 1,600.0 ksi Density  31.210 pcf
Fb - Compr 900.0 psi Fc-Perp 625.0psi Ft 575.0 psi  Eminbend - xx 580.0ksi
Applied Loads :
Unif Load: D = 0.270, S =0.450 k/ft, Trib= 1.0 ft
Design Summary - T
Max fb/Fb Ratio = 0.559: 1
b : Actual : 749.75psi at 1.750ft in Span # 1
Fb : Allowable : 1,340.20 psi
Load Comb : +D+S
Max fv/FvRatio = 0,351 1 - 550
fv: Actual : 72.65psi at 3.045ft in Span # 1 — : |
Fv : Allowable : 207.00 psi r
Load Comb : +D+8 Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.020in Total Downward 0.031 in
Left Support 0.47 0.79 Ratio 2134 Ratio 1334
Right Support 0.47 - 079 LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : 2. Header 6ft Worst Case
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  4x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DouglasFir-Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Pl 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density  31.210 pcf
Fb - Compr 900.0 psi Fc - Perp 6250psi Ft 575.0 psi Eminbend - xx 580.0ksi
Applied Loads
Unif Load: D =0.180, S =0.30 k/ft, Trib= 1.0 ft
Design Summa[y_ D(0.180) $(0.30)
Max fb/Fb Ratio = 0.634: 1 z
b : Actual : 84536 psi at 3.000 ft in Span # 1
Fb : Allowable : 1,333.02 psi
Load Comb : +D+S &
Max fv/FvRatio = 0.329:1 8.0t
fv: Actual 68.10 psi at 5.4001ft in Span#1 F —
Fv : Allowable : 207.00 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.049in Total Downward 0.079 in
Left Support 0.54 0.90 Ratio 1455 Ratio 909
Right Support 0.54 0.90 LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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“““““ § KRR o R e : e |
[iC# . KW-06015659, BUld-20.22.5.16 MYERS ENGINEERING {C) ENERCALC ING 7983-2022

Wood Beam Design : 4. Floor beam at showers over Garage
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  3.5x11.875, TimberStrand LSL, Fully Braced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Microtam LVL 1.9 E
Fb - Tension 2,600.0 psi Fe - Prll 2,510.0psi Fv 285.0 psi Ebend- xx 1,900.0ksi Density  42.010 pcf
Fb - Compr 2,600.0 psi Fc - Perp 750.0 psi Ft 1,555.0 psi Eminbend - xx 965.71 ksi
Applied Loads

Unif Load: D =0.0150, L =0.040 k/ft, Trib= 1.0 ft

Unif Load: D =0.0230, L =0.060 k/ft, 5.0 to 14.0 ft, Trib= 1.0 ft
1Point: D=0.070, L=0.180k @ 5.0 ft

2Point: D=0.080, L=0.210k @ 14.0 ft

Design Summary

Max fb/Fb Ratio = 0.416: 1
fb : Actual : 1,082.63 psi at 10.250 ft in Span # 1
Fb : Allowable : 2,600.00 psi
Load Comb : +D+L & 3.5x11.875
Max fv/FvRatio = 0.151:1 | 20.501t
Actual - 43.05psi at 0.000ft in Span# 1 r e ——
Fv : Allowable : 285.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.436in Total Downward 0.602 in
Left Support 0.34 0.90 Ratio 564 Ratio 408
Right Support 0.32 0.85 LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Wood Beam Design : 5. Garage Door Header

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x12, GLB, Fully Unbraced
Using Allowable Stress Design with 1BC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F-V4
Fb - Tension 2,400.0 psi Fc - Pril 1,650.0 psi Fv 265.0 psi Ebend- xx 1,800.0 ksi Density  31.210pcf
Fb - Compr 1,850.0 psi Fc - Perp 650.0psi  Ft 1,100.0 psi  Eminbend - xx 950.0 ksi
Applied Loads

Unif Load: D =0.30, L =0.040, S =0.30 k/it, 0.0 ft to 4.250 ft, Trib= 1.0 ft

Unif Load: D =0.1550, L =0.10, S =0.0250 k/ft, 4.250 to 11.750 ft, Trib= 1.0 ft
Unif Load: D=0.30, L =0.040, S=0.30 k/ft, 11.750 to 16.0 ft, Trib= 1.0 ft
1Point: D=0.760, L =0.210, S=1.130 k @ 4.250 ft

2Point: D=0.760, L=0.210, S=1.130k @ 11.750 ft

Design Summary ‘ PR— ] .
Max fb/Fb Ratio = 0.615: 1 D(0.30) L(0.040) S(0.3). D(0.1550) L(0,10) $(0.0250) _P(0:30) 1(0.040) $(0.30)
fb : Actual : 1,657.01 psi at 8.000ft in Span# 1
Fb : Allowable : 2,693.34 psi
Load Comb : +D+0.750L+0.7508 & 5.5x12 &
Max fv/FvRatio = $.338: 1 16.0 ft
fv : Actual : 103.16 psi at 0.000ft in Span # 1 k- : —]
Fv : Allowable : 304.75 psi
Load Comb : +D+§ “Max Deflections
Max Reactions (k) D Le L s w E H Transient Downward  0.288in Tota! Downward 0.626 in
Left Support 2.62 076 250 Ratio 666 Ratio 306
Right Support  2.62 076 2.50 LC: S Only LC: +D+0.750L+0.750S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Multiple :Simplé Beam' [ L e Projec;__EiIé:'341:9 72nd PL SE.ecﬂ
[iC#  KW-06015659, BUId.20.22.5.76 — — MYERS ENGINEERING ' ' ~— (0 ENERCALC INC 19832022
Wood Beam Design : 6. Rim Beam at Stair

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  1.75x11.875, TimberStrand LSL, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : TimberStrand LSL 1.55E
Fb - Tension 2,325.0 psi Fc - Prll 2,050.0 psi Fv 310.0 psi Ebend- xx 1,550.0 ksi Density  45.010 pcf
Fb - Compr 2,325.0 psi Fc - Perp 800.0 psi Ft 1,070.0 psi Eminbend - xx 787.82ksi
Applied Loads

Unif Load: D =0.0150, L =0.040 k/ft, Trib= 1.0 ft
1Point: D=0.1350, L=0.360k @ 8.0 ft

Design Summary —

Max fb/Fb Ratio = 0.833: 1 D(0.0150) L(0.040) L
fb : Actual ; 704.78 psi at 8.000ft in Span # 1
Fb : Aliowable : 846.15 psi
Load Comb : - +D+L by
Max fv/FvRatio = 0.142: 1 12.50 ft
fv : Actual : 43.87 psi at 11.542 ft in Span#1 _— . - _ |
Fv: Allowable : 310.00 psi L \
Load Comb : +D+L ~Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward 0.119in Total Downward 0.163 in
Left Support 0.14 0.38 Ratio 1264 Ratio 919
Right Support 0.18 0.48 LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Wood Beam Design : 7. Rim Beam over Eniry Porch

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  1.75x11.875, TimberStrand LSL, Fully Braced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : iLevel Truss Joist Wood Grade ; TimberStrand LSL 1.55E
Fb - Tension 2,325.0 psi Fc-Prll 2,050.0 psi Fv 310.0 psi Ebend- xx 1,550.0 ksi Density  45.010 pcf
Fb-Compr . 2,325.0 psi Fc - Perp 800.0 psi Ft 1,070.0 psi Eminbend - xx 787.82ksi
Applied Loads
Unif Load: D =0.3720, S=0.450 k/ft, Trib= 1.0 ft
Unif Load: D =0.03750, L=10.040, S=0.03750 k/ft, Trib= 1.0 ft

Design Summary ‘

Max fb/Fb Ratio = 8.600: 1 T
b : Actual : 1,602.97 psi at 3.500 ft in Span#1
Fb : Allowable : 2,673.75 psi
Load Comb : +D+S
Max fv/FvRatio = 0.458: 1 A, ot B
fv : Actual : 163.16 psi at 6.020 ft in Span # 1 | rof |
Fv : Allowable : 356.50 psi L i " |
Load Comb : +D+S ‘Max Deflections
Max Reactions (k) B Lr L s w E H Transient Downward  0.070in Total Downward 0.129 in
Left Support 1.43 0.14 1.71 Ratio 1200 Ratio 652
Right Support 1.43 0.14 1.7 LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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'Multiple Simple Beam

Pro;ect Flle 3419 72nd PL SE ecS

[IC# | KW-06015650, Bulld:20.22.5.16 MYERS ENGINEERING

{©) ENERCALC INC 1883-2022

‘'Wood Beam Design: 8. Floor beam at Shower

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :

1 .75x11.875, TimberStrand LSL, Fully Braced

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Grade : TimberStrand LSL 1.55E
1,550.0 ksi
787.82ksi

Wood Species :
Fb - Tension
Fb - Compr
Applied Loads
Unif Load: D =0.1425, L =0.380 k/ft, Trib= 1.0 ft
Design Summary [

iLevel Truss Joist
2,325.0 psi -
2,325.0 psi

Fc - Prl
Fc - Perp

2,050.0psi Fv
800.0psi Ft

Ebend- xx
Eminbend - xx

310.0 psi
1,070.0 psi

Density  45.010 pcf

Max fb/Fb Ratio = 0.664: 1
fb : Actual : 1,543.51 pSI at 4.500ft in Span#1
Fb : Allowable : 2.325.00 psi
Load Comb : +D+L 1.75x11.875
M Ndiua 0= sl L 0000 inSpan#1 | sof
: Actual : psi a in Span I _ -
Fv': Allowable : 310.00 psi | T
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward 0.14Sin Total Downward 0.205 in
Left Support 0.64 1.71 Ratio 724 Ratio 527
Right Support 0.64 1.71 LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : 9. Floor beam supporting beam 8

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  3.5x11.875, TimberStrand LSL, Fully Braced
Using Allowable Stress Design with iBC 2018 Load Combinations, Major Axis Bending
Wood Species : iLevel Truss Joist Wood Grade : MicroLam LVL 1.9 E
Fb - Tension 2,600.0 psi Fc - Prll 2,510.0psi Fv 285.0 psi Ebend- xx 1,900.0ksi Density  42.010 pcf
Fb - Compr 2,600.0 psi Fc - Perp 750.0 psi Ft 1,555.0 psi Eminbend - xx 965.71 ksi
Applied Loads

Unif Load: D =0.0150, L =0.040 k/ft, Trib=1.0 ft
1Point: D=0.6450, L=1.710k @ 14.0 t

Design Summary B
Max fb/Fb Ratio = ‘

0.547 - 1
fb : Actual : 1,422.58 pSI at 13.998 ft in Span# 1
Fb : Allowable : 2,600.00 psi r )
Load Comb : +D+L & 3.5x11.875 ; ‘
Max fv/FvRatio = 0.283: 1 L 18.50 ft |
fv : Actual : 80.72 psi at 17.513 ft in Span# 1 r - \
Fv : Allowable : 285.00 psi \
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.401in Total Downward 0.552 in
Left Support 0.30 0.79 Ratio 553 Ratio 401
nght Support 0.63 1.66 LC: L Oniy LC: +D+L
Transient Upward 0.000in Totai Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Wood Beam Design : 10. Beam over Kitchen

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3.5x16.5, GLB, Fully Unbraced

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F-V4
Fb - Tension 2,400.0 psi Fc-Prll 1,650.0psi Fv 265.0 psi Ebend- xx 1,800.0 ksi Density  31.210 pcf
Fb - Compr 1,850.0 psi Fc¢ - Perp 650.0psi Ft 1,100.0 psi Eminbend - xx 950.0 ksi
Applied Loads

Unif Load: D = 0.2325, L =0.620 k/ft, 0.0 ft to 8.0 ft, Trib= 1.0 ft
Unif Load: D =0.2025, L = 0.540 k/ft, 8.0 to 14.50 ft, Trib= 1.0 ft
1Point: D=0.30, L=0.790k @ 8.0 ft

Design Summary

Max fb/Fb Ratio = 0.832-1 D{0.2325) L(0.620} D(0.2025) L(0.540) T
fb : Actual : 1,877.58 psn at 7.637 ft in Span #1
Fb : Allowable : 2.014.45 psi
Load Comb : +D+L : T -3
N Achar© ™ 130'{oeai at 0.000% in Span #1 N 1501 iy
T Actual : si a in Span S LI R 4
Fv : Allowable : 265.00 gSI P ‘
Load Comb : +D+L Max Deflections
Max Reactions (k) D L L ] w E H Transient Downward  0.285in Total Downward 0.392 in
ILaefthsgloportrt 1;3 gg Ratio 610 Ratio 443
ight Suppo LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : 10. Beam over Kitchen

Calculations per NDS 20

18, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x13.5, GLB, Fully Unbraced

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F-V4
Fb - Tension 2,400.0 psi Fc - Prll 1,650.0 psi Fv 265.0 psi Ebend- xx 1,800.0 ksi Density  31.210 pcf
Fb - Compr 1,850.0 psi Fc - Perp 650.0psi Ft 1,100.0 psi Eminbend - xx 950.0 ksi
Applied Loads
Unif Load: D = 0.2325, L =0.620 k/ft, 0.0 ft to 8.0 ft, Trib= 1.0 ft
Unif Load: D =0.2025, L = 0.540 k/ft, 8.0 to 14.50 ft, Trib= 1.0 ft
1Point: D=0.30, L=0.790k @ 8.0 ft
Design Summary [ - - ]
Max fb/Fb Ratio = 0.758:1 D(0.2325) L{0.620) D(0.2025) L(0.540)
fb : Actual : 1,784.86 pSI at 76371 in Span #1
Fb : Allowable : 2.350.07 psi
Load Comb : +D+L %
Max fv/FvRatio = 0.424:1
fv: Actual : 112.35psi at 0.000ft in Span#1 - T ) |
Fv : Allowable : 265.00 psi | !
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward 0.331in Total Downward 0.456 in
Left Support 1.78 4.73 Ratio 525 Ratio 381
Right Support 1.70 453 LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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[ Multiple Simple Beam ChiE o PrOjeCfFlle 3419 72nd PL SE.ect
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Wood Beam Design : 11. Header at SGD

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  4x10, Sawn, Fully Unbraced
Using Allowable Stress Design wuth IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DouglasFir-Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc-Prll 1,350.0 psi  Fv 180.0 psi  Ebend- xx 1,600.0ksi Density  31.210pef
Fb - Compr 800.0 psi Fc - Perp 625.0psi Ft 575.0 psi Eminbend - xx 580.0ksi
Applied Loads ) i
Unif Load: D =0.4620, L =0.040, S =0.5750 k/ft, Trib= 1.0 ft
Design Summary {
Max fb/Fb Ratio = 0.914 -1
b : Actual : 1,121.95psi at 3.000 ft in Span # 1
Fb : Allowable : 1,227.30 psi
Load Comb : +D+S
Mf?/x fA’/fv‘?aﬁo - 10706.:2520': ! t 52401 in Span #1 6o N
> Actual : 62 psi at 5. in Span : - |
Fv : Allowable : 207.00 psi T ! ‘
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L § w E H Transient Downward  0.046in Total Downward 0.082 in
Left Support 1.39 012 173 Ratio 1577 Ratio - 874
Right Support 1.39 0.12 173 LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Wood Beam Design : 12. Upper Deck/Roof Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  6x12, Sawn, Fully Unbraced
Using 'Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-Larch Wood Grade : No.2
Fb - Tension 875 psi Fc - Prll 600psi Fv 170psi  Ebend- xx 1300 ksi Density 31.21 pcf
Fb - Compr 875 psi Fc - Perp 625 psi Ft 425 psi Eminbend - xx 470 ksi

Applied Loads
Unif Load: D =0.090, L=10.30, S=0.150 k/ft, Trib= 1.0 ft
Design Summary

Max fo/Fb Ratio =  0.802: DO050) LO.30) S 1S
fb : Actual : 694.88 pSl at 6.000 ft in Span # 1
Fb : Allowable : 866.91 psi
Load Comb : +D+L &
Max fv/FvRatio = 0.276:1 L
fv : Actual ; 46.98 psi at 11.080 ft in Span # 1 r
Fv : Allowable : 170.00 psi \
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.155in Total Downward 0.221 in
Left Support 0.54 1.80 0.90 Ratio 927 Ratio 850
Right Support  0.54 1.80 0.80 LC: L Only LC: +D+0.750L+0.750S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio . 9999
LC: LC:
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(c) ENERCALC INC 1983-2022

Wood Beam Design : 13. Beam in Crawl East of Grid 3

Calculations per NDS 2018, iBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x10.5, GLB, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : DF/DF Wood Grade ; 24F-V4
Fb - Tension 2,400.0 psi Fc - Prii 1,650.0 psi Fv 265.0 psi Ebend- xx 1,800.0 ksi Density 31.210pcf
Fb - Compr 1,850.0 psi Fc - Perp 650.0psi Ft 1,100.0 psi Eminbend - xx 950.0 ksi
Applied Loads
Unif Load: D =0.30, L =0.80 k/ft, Trib=1.0 ft
1Point: D=1.780, L=4.730k @ 0.50 ft
- Design Summary \ B -
Max fb/Fb Ratio = 0.840 1
b : Actual : 1,522.76 pSI at 4170 ft in Span # 1
Fb : Allowable : 2:378.95 psi
Load Comb : +D+L = A
Max fu/FvRatio = 0.427:1 = e
fv : Actual : 113.11 psi at 8.130ft in Span # 1 | soft —
Fv : Allowable : 265.00 psi r
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.146in Total Downward 0.201 in
Left Support 3.03 8.07 Ratio 738 Ratio 537
Right Support 1.45 3.86 LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : 14. Main Floor Deck Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  6x12, Sawn, Fully Unbraced

Usmg Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DouglasFir-Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 1,350.0 psi  Fv 180.0 psi  Ebend- xx
Fb - Compr 900.0 psi Fc - Perp 625.0psi Ft 575.0 psi Eminbend - xx
Applied Loads

Unif Load: D =0.050, L =0.30 k/At, Trib= 1.0 ft
Design Summary -

1,600.0 ksi
580.0 ksi

Density  31.210 pcf

Max fo/Fb Ratio = 0.758: 1 D050 L8.30)
fb : Actual : 676.66 psi at 6.250 ft in Span # 1
Fb : Allowable : 892.97 psi
Load Comb : +D+L
Max fv/FvRatio = 0.246:1
fv: Actual ; 4427 psi at 11.583 ft in Span # 1
Fv : Allowable : 180.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.149in Total Downward 0.173 in
Left Support 0.31 1.88 Ratio 1009 Ratio 865
Right Support 0.3 1.88 LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Wood Beam Design : 15. Beam in Crawl West of Grid 3
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size: 5.5x10.5, GLB, Fully Unbraced

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : DF/DF Wood Grade : 24F-V4

Fb - Tension 2,400.0 psi Fc- Pril 1650.0psi Fv 265.0 psi Ebend- xx 1,800.0ksi
Fb - Compr 1,850.0 pst Fc - Perp 650.0psi Ft 1,100.0 psi Eminbend - xx 950.0ksi

Applied Loads
Unif Load: D =0.150, L = 0.40 kAt, Trib= 1.0 ft
Design Summary N

Density  31.210pcf

Max fb/Fb Ratio = 0.628: 1 T‘
fb : Actual : 1,487.76 psi at 6.750 ft in Span # 1
Fb : Allowable : 2,367.60 psi K
Load Comb : +D+L ‘ A, .
Max fu/FvRatio = 0,318; 1 | ‘
fv: Actual : 84.21 psi at 12.645ft in Span # 1
Fv : Allowable : 265.00 psi \
Load Comb : +D+L ~ Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward 0.315in Total Downward 0.433 in
Left Support 1.01 2.70 Ratio 514 Ratio 374
Right Support 1.01 2.70 LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:



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

Phone: 253-858-3248

PROJECT :_.3419 72nd Place SE Email: myengineer@centurytel.net

Maximum Load For 6x6 DF#1 Wood Post psf = % RlE=pstf Jpe=plfft M= 10ft
Fg:= 1000-psi Cp:=1 Crpi=1 Cy=1 Cu=1 Cy =1 Cp:=1
E':= 1600000-psi ;
6x6 Wood Post Properties
F" := F-Cp-Cpe F". = 1000-psi P
. . Kei=1 (Kf = 0.6 for unbraced nailed

Axial L.oad Capacity ) built up posts - 0.75 for bolted)
Slendemess Ratio (SL) A= 3.5in

H t:= 5.5-in
SLi=—  C;=08 Kcg:=03 )

h A=th  A=302in

KegE i
FCE = FCE = 1008']95] t‘h3 4

SL2 I:= ? I=76.3-in
F F 2 F 12
I+ — | = S=—=  $=277in
FllC F"c F"c h
=S T2 ) T x
C,=0.69

Foi= CyF', F'. = 694-psi Puax = FoA Poax = 20989-1b (Maximum post Capacity)

Maximum Load For 6x6 HF#2 Treated Post

psti= % plfs=psff Jbe=plft Hi= 10

Foi= 460-psi Coi=1 Gav=1 Swme=1 Gi=1 Gu=1 CR& =1
E!:= 1045000-psi
" " . 6x6 Treated Wood Post Properties
Fli= FeCpCp,  F'o = 460-psi P
. . ,.%ﬂﬁz 1.0 (K¢ < 0.8 for unbraced nailed
Axial Load Capacity ' built up posts - 0.75 for bolted)
Slenderness Ratio (SL) M= 5.5in
H L= 551n
A%IWA: E— /QN:= 0.8 NI%QE«\:: 0.3
As=th  A=302in
- Kep'E 3
Frp = = DS t-h
Aoy > Feg = 659-psi =< [=763n"
SL w2
2 1.2
Fcg Fcg Fcg S§:=-—  S§$=277-in
1+ o Mh
F"c F"c F"c
Sni= - - Ke
2-C 2.C C Cp=038
Fo= CyF"; F'. = 367-psi Powei= FoA Prax = 11112:1b (Maximum post Capacity)

3419 72nd PL SE.xmcd

Mark Myers, PE 6/8/2022
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

Phone: 253-858-3248

PROJECT :_3419 72nd Place SE Email: myengineer@centurytel.net

3419 72nd PL SE.xmcd

Maximum Load For 3-2x6 HF Stud Built up Wood Post st = ™ RIf = psf-ft Jbi=plf-ft  H:= 10-ft
Fo=800-psi  Cp:=1 Grs=1 Swm=1 G=1 Gn=1 Cro=11
AEA:,:»EZ 1200000-psi
. . . 3-2x6 Built Up Post Properties
Foer= FeCpCre F". = 880-psi
) ) Kg=1.0 (Ki= 0.6 for unbraced nailed
Axial Load Capacuty . built up posts - 0.75 for bolted)
Slenderness Ratio (SL) A= (5.5)in
H L= 3-(1.5)in
Ski= T G 08 Kegi= 03
Kep E A=th A =2438-in
-
F = 2 FCE = 756pSl th3 4
[:= — I1=62.4-in
SL W o
F F, 2 F -2
1+ — 1+ = <8 S=—  S=227in
C F“c Fuc F"c h
= - - 'K
PPN 2.C 2.C C f Cp,=0.64
Foi= CyF'; Fo=560-psi  Puo:=FoA P..x = 13863-1b (Maximum post Capacity)
Maximum Load For 2-2x6 HF Stud Built up Wood Post psf.i= % plf ;= pst-fr  Jhe=plf-ft H= 10-f
Loi=800-psi  Cn:=1 Ga=1 Gm=1 GC~=1 G=1 Crei= 1.1
K= 1200000-psi
2-2x6 Built Up Post P rti
B = FoCpr Cre F'_ = 880.psi X ilt Up Post Properties
i ) Ke= 1.0 (Kt = 0.6 for unbraced nailed
Axial Load Capacity . built up posts - 0.75 for bolted)
Slenderness Ratio (SL) M= 551n
H . L=(2)15in
A%; I Agv.: 0.8 N%Q&F 0.3 s
A= t-h A =165 in
Kcg-E' 3
Frg = = -psi t-h
AR 2 Fcg = 736-psi I:=—— I= 41.6-in4
SL w12
2 I.2
Feg Fep Fce §:=—  S=151-n
1+— 1+—= — T
F"c P‘llc F"C
o= - - Ke
2-C 2-C C Cp = 0.64
Fo= CpF's F', = 560-psi Pows= FeA Poax = 9242-1b  (Maximum post Capacity)
6/8/2022

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

PROJECT :_3419 72nd Place SE

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

Maximum Load For 3-2x4 HF Stud Built up Wood Post pst o= % Rlf=psf-ft Joo=plf-f H:= 10-f
Fo=800-psi  Cp:=1 CG=1 L=l Sw=1 G=1 Cge= 11
£ = 1200000-psi
" . 3-2x4 Built Up Post Properties
= FeCp-Cre F". = 880-psi
. . NI%:V:: 1.0 (Kf = 0.6 for unbraced nailed
Axial Load Capacny . built up posts - 0.75 for bolted)
Slendemness Ratio (SL) hy=3.5in
t:= 3-1.5-in
_H - o W
A§AIKA" h Agv.— 0.8 NIS\QEV\'_ 0.3
Aj=th A=157in
Kcg B!
m= > FCE = 306-psi t'h3
[;=— I=16.1-in
SL W o
2 1.2
Fce Fce Fce S:=—= S =9.2:in
1+ — — o M h
F" F"c F"C
o= - - Ke
2.C 2.C C Cp =0.32
Ee= CpF'e F'c = 280-psi Poggi= FeA Ppax = 4411-1b  (Maximum post Capacity)
Maximum Load For 2-2x4 HFStud Built up Wood Post sf = psi If := psf-ft Ib:=plf-ft  H:= 10-ft
144 AP = P o
JFoi=800-psi  Cpi=1 Canv=1 fSm=1 Gu=1 Gu=1 Ggeo= L1
NEA'A:: 1200000-psi
2-2x4 Bui P i
F'ei= FeCpyCro B = 880-psi ilt Up Post Properties
. . Ke= 1.0 (K¢ = 0.6 for unbraced nailed
Axial Load Capacity ' built up posts - 0.75 for bolted)
Slenderness Ratio (SL) A= 3.5in
H . . L= (2)-1.54n
Ski=— 508 Kgpi=03 L
/&N:= t-h A =10.5-in
Kcg B 3
F = F = « 1 t.h
el 2 ce = 306-psi 1= 1=107in”
SL w12
I.2 .3
Fce Fep Feg S= T S =6.1-in
1 + F" + FT F"
[V C v
Gi= - - ‘K =032
MR aC 2-C c |°f Cp
Fei= CpF'e F', = 280-psi e . Prax = 2941-1b  (Maximum post Capacity)
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Myers Engineering, LLC
3206 50th Street Ct NW, Ste 210-B
Gig Harbor, WA 98335

PROJECT :_3419 72nd Place SE

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

Maximum Load For 4x4 HF#2 Treated Post pst = % Rlf=pst-ft Jpi=plf-fi  Hi= 6254t
Eoi= 1040-psi Cpi=1  Cpo=1 Cui=1 Cu=1 =1 Cpo=1
E!:= 1235000-psi
y , . 4x4 Treated Wood Post Properties
Frei= FeCpCre F". = 1040-psi
) i Ke=1.0 (K < 0.6 for unbraced nailed
Axial Load Capacity _ built up posts - 0.75 for bolted)
Slenderness Ratio (SL) A= 3.5in
. . A= 3.5-in
Shi= = = 08 Kepi=03 .
A=th  A=122n
Kcg-E' 3
— = -psi -h
AR= T3 Feg = 807-psi 1= 1=125in"
SL w12
2 .
Fcg Fce Fcg s=X2  §_71in
1 I+— — M h
F"c F"c F"
Coi= - - K
AR 2.C 2.C C f Cp=06
Foi= CpF' Fo=622-psi  Prai= FoA Prax = 761816 (Maximum post Capacity)
3419 72nd PL SE.xmcd Mark Myers, PE 6/8/2022
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Project Name/Number : cantilever wa

Mark Myers, P.E. Title  8ft Stem Page: 1
‘ Myers Engineering LLC Dsgnr: Mark Myers, PE Date: 28 MAR 2016
(RRZERS ENGINEERING | 3206 50th St. Ct. NW, Ste 210-B Description....

| —

This Wall in File: E:\My Documents\Drawings & Calcs\Retaining Walls\cantilever walis. RPX

RetainP 1987- 019 iid 11.20.03.31 . . .
L.i:r'\';emx(ﬁvi 06057398 . - Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : MYERS ENGlNEERING

Gig Harbor, WA 98335

[ Criteria I Soil Data ]
Retained Height = 7.50 ft Allow Soil Bearing = 1,500.0 psf
. a Equivalent Fluid Pressure Method
Wall he|gh.t above soil = 0.50 ft Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Heignt of Soil over Toe = 6.00in . =
Water height over heel = 0.0ft Pa§snve P‘ressure = 300.0psfht
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 125.00 pcf
Footing||Soil Friction = 0350
Soil height to ignore
for passive pressure = 0.00 in . :
Surcharge Loads : I Lateral Load Applied to Stem I Adjacent Footmg Load l
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcgirges(l)(\j/er Tg?eo = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Slidin verturnin ; =
g 9 Load Type = Wind W) Wall to Ftg CL Dist = 0.00ft

Axial Load Applied to Stem i Footing Type Line Load
L—pp_J (Service Level) Base Above/Below Soil

Axial Dead Load = 0.0 Ibs Wind on Exposed Stem - 0.0 psf at Back of Wall = 0.0 ft
Axial Live Load = 0.0 lbs Strength Level - ) . -
Axial Load Eccentricity = 0.0in (Streng ) Poisson’s Ratio = 0.300

Design Summaz I Stem Construction I 2nd Bottom
Stem OK Stem OK -

Design Height Above Ftc ft 2.00 0.00

Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning = 1.55 OK Desigh Method =  LRFD LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 4 # 4
Total Bearing Load = 2,029 Ibs Rebar Spacing = 12.00 6.00
-.resultant ecc. = 11.06 in Rebar Placed at = Center  Center
Soil Pressure @ Toe = 1,484 psf OK D?:;:gg Pfa t;: T = 0.487 0.658
Soil Pressure @ Heel = 0 psf OK ara . - ) ’
Allowable - 1,500 psf Total Fprce @ Section
Soil Pressure Less Than Aliowable Service Level lbs =
ACI Factored @ Toe = 2,077 psf Strength Level Ibs = 899.9 1,673.4
AC| Factored @ Heel = 0 psf Moment....Actual
Footing Shear @ Toe = 25.6 psi OK Service Level ft#=
Footing Shear @ Heel = 10.3 psi OK Strength Level ft#=  1,649.9 4,183.6
Allowable = 75.0 psi Moment.... Allowable  ft#=  3,387.6  6,350.4
Sliding Caics ~ Shear.....Actual
Lateral Sliding Force = 1,215.3 Ibs Service Level psi=
' Strength Level psi= 18.7 34.9
Shear.... Allowable psi= 75.0 75.0
Anet (Masonry) in2=
Rebar Depth 'd' in= 4.00 4.00
Masonry Data
fm psi=
Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Load Factors Short Term Factor =
Building Code IBC 2018,ACl Equiv. Solid Thick. =
Dead Load 1.400 Masonry Block Type = Medium Weight
Live Load 1.700 , Masonry Design Method = ASD
Earth, H 1.700 Concrete Data
Wind, W 1.000 fe psi=  2,500.0 2,500.0
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0
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Project Name/Number : cantilever wa

Mark Myers, P.E. Title  8ft Stem Page: 2
‘ Myers Engineering LLC Dsgnr: Mark Myers, PE Date: 28 MAR 2016
(AERSENGINEERING ] 3206 50th St. Ct. NW, Ste 210-B Description....

Gig Harbor, WA 98335

This Wall in File: E:\My Documents\Drawings & Calcs\Retaining Walls\cantilever walls.RPX

“RePro o1 T80T 2078 B 7200557 . —
Cioanae + KN-0B057308 Cantilevered Retaining Wall Code: IBC 2018 ACI 318-14,TMS 402-16

License To : MYERS ENGINEERING

Concrete Stem Rebar Area Details

2nd Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0996 in2/ft :
(4/3) * As : 0.1328 in2/ft Min Stem T&S Reinf Area 1.152 in2
200bd/fy : 200(12)(4)/60000 : 0.16 in2/it . Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
======ss===== One layer of : Two layers of ;
Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.5419 in2/ft #6@ 27.50 in #6@ 55.00 in
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.2525 in2/ft
(4/3)* As : 0.3367 in2/ft Min Stem T&S Reinf Area 0.384 in2
200bd/fy : 200(12)(4)/60000 : 0.16 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/{t
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
EaES i One layer of : Two layers of :
Required Area : 0.2525 in2/ft #4@ 12.50 in #4@ 25.00in
Provided Area : 0.4 in2/ft #5@ 19.38 in #5@ 38.751in
Maximum Area : 0.5419 in2/ft #6@ 27.50 in #6@ 55.00 in
| Footing Data I Footing Design Resuits '
Toe Width = 2.33ft Toe Heel
Heel Width = 133 Factored Pressure = 2,077 0 psf
Total Footing Width = 3.67 Mu' : Upward = 48,545 O ft-#
Footing Thickness = 10.00 in Mu' : Downward = 8,573 330 ft#
Key Width - 0.00 in Mu: Design = 3,331 330 ft-il_!
Key Depth _ 0:00 in Actual 1-Way Shear f 25.62 10.32 psi
Key Distance from Toe = 292 f Allow 17Way.Shear = 75.00 _ 40.00 psi
Toe Reinforcing = #4@9.00in
foc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phiTu = 0.00 ft-Ibs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings
Toe: #4@ 11.11in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.88 in, #9@ 5
Heel: phiMn = phi'5'lambda'sqrt(fc)’'Sm
Key: No key defined

Min footing T&S reinf Area 0.79 in2

Min footing T&S reinf Area per foot 0.22 in2 #t

If one layer of horizontal bars: If two layers of horizontal bars:
#@ 11.111n #4@ 22.22 in
#5@ 17.22'in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in
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Mark Myers, P.E.
Myers Engineering LLC

Project Name/Number : cantilever wa

Title 8ft Stem
Dsgnr: Mark Myers, PE

Page: 3

Date: 28 MAR 2016

MYERS ENGINEERING |

Description....

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

This Wall in File: E:\My Documents\Drawings & Calcs\Retaining Walls\cantilever walls.RPX
RetainPro (c) 1987-2019, Build 11.20.03.31 . .
O 7] “ Cantilevered Retaining Wall

License : KW-06057398
License To : MYERS ENGINEERING

Code: IBC 2018,ACI 318-14,TMS 402-16

Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... ....RESISTING.....
Force Distance Moment Force Distance  Moment
Item ibs ft T ft# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,215.3 2.78 3,375.8 Soil Over HL (ab. water tbl) 624.7 3.33 2,082.0
HL Act Pres (be water thl) Soil Over HL (bel. water tbl) 3.33 2,082.0
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = Surcharge ng‘r Heel =
Surcharge Over Toe = Ad!acent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem=
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe = 145.8 117 170.1
- Surcharge Over Toe =
Stem Weight(s) = 800.0 2.67 2,133.1
_ Earth @ Stem Transitions=
Total = 12153 OTM. = 33758 Footing Weight = 458.3 1.83 840.0
Key Weight = 2.92
Resisting/Overturning Ratio = 1.55 Vert. Component =
Vertical Loads used for Soil Pressure = 2,028.8 Ibs Total = 20288 Ibs RM.= 52251

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Overturning Resistance.

Tilt I
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.090 in

The above caiculation is not valid if the heel soif bearing pressure exceeds that of the {os.
because the wall would then tend fo rotate into the retained soii.
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Project Name/Number : cantilever wa

Mark Myers, P.E. Title  8ft Stem Page: 4
‘ Myers Engineering LLC Dsgnr: Mark Myers, PE Date: 28 MAR 2016
(MIERSERGINEERING ] 3206 50th St. Ct. NW, Ste 210-B Description....

| —

This Wall in File: E:\\My Documents\Drawings & Calcs\Retaining Walls\cantilever walls.RPX
"RetainPro (C) 1967-2 oT—s Buid 11.20.03.31

License : KW-0605739 Cantilevered Retaining Wall
License To: MYERS ENGINEERING

Gig Harbor, WA 98335

Code: IBC 2018,ACI 318-14,TMS 402-16
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Project Name/Number : cantilever wa

Mark Myers, P.E. Title  8ft Stem Page: 5
Myers Engineering LLC Dsgnr: Mark Myers, PE Date: 28 MAR 2016

(RRERSENCINEERING ] 3206 50th St. Ct. NW, Ste 210-B Description....
Gig Harbor, WA 98335

This Wall in File: E:\My Documents\Drawings & Calcs\Retaining Walis\cantilever walls. RPX
RetanPro (c) 1987-2019, Build 11.20.05.31 . . . -
Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

License : KW-06057398
License To : MYERS ENGINEERING

Hestraint

W Hydrostatic Force

T483.71 psf

B Latersl earth pressure dus to the seil BELOW water table
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Project Name/Number : cantilever wa

Mark Myers, P.E. Title  6ft Stem Page: 1
Myers Engineering LLC Dsgnr: Mark Myers, PE Date: 18 JUN 2021
3206 50th St. Ct. NW, Ste 210-B Description....

Gig Harbor, WA 98335

This Wall in File: E:\My Documents\Drawings & Calcs\Retaining Walls\cantilever walls.RPX

TemFro ) TET 3070, BuTg 11200531 - —
B i-0b05008. ¢ Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

License To : MYERS ENGINEERING

Criteria I Soil Data
Retained Height = 550 ft Allow Soil Bearing = 1,500.0 psf
Wall height abov i = 0.50 f Equivalent Fluid Pressure Method
allheig ) above sol : Active Heel Pressure = 35.0 psfiit
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.001in ) = :
Water height over heel = 0.0ft Passive Pressure = 300.0 psflft L
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 125.00 pcf
Footing||Soil Friction = 0.350
Soil height to ignore —
for passive pressure = 0.00 in e Sy
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 ##t Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft
Surcharge OverToe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Load Type = Wind W) Wall to Ftg CL Dist = 0.00 ft

Axial Load Applied to Stem i (Service Level) Footing Type _ Line Load
Base Above/Below Sail - 0.0

Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall
Axial Live Load = 0.0 Ibs Strength Level i ' i =
Axial Load Eccentricity = 0.0 (Streng ) Poisson's Ratio = 0300

Design Summary I Stem Construction I 2nd Bottom
Stem OK Stem OK

Design Height Above Fic ft 2.00 0.00

Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning = 1.73 OK Design Method = LRFD LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 4 # 4
Total Bearing Load = 1,475 Ibs Rebar Spacing = 12.00 10.00
..resultant ecc. = 716 in Rebar Placed at = Center  Center
Soil Pressure @ Toe = 1,335 psf OK D%s/;:gél P ;t;;a = 0.125 0.411
Soil Pressure @ Heel = 0 psf OK .
Allowable - 1,500 psf Total Fprce @ Section
Soil Pressure Less Than Allowable Service Level Ibs =
ACI Factored @ Toe = 1,868 pSf Strength Level Ibs = 364.4 899.9
AC| Factored @ Heel = 0 psf Mogeqt....fctulal o
Footing Shear @ Toe = 10. i OK ervice Leve =
Footing Shear g ool - 93 bei OK Strength Level fi#= 4252 1,649.9
Allowable = 75.0 psi Moment... Allowable  ft-#= 3,387.6  4,014.1
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 701.9 Ibs Service Level psi=
Strength Level psi= 7.6 18.7
Shear.....Allowable psi= 75.0 75.0
Anet (Masonry) in2=
Rebar Depth 'd' in= 4.00 4.00
Masonry Data ——
m psi=
Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n’' =
Wall Weight psf= 100.0 100.0
Load Factors Short Term Factor =
Building Code IBC 2018,ACI Equiv. Solid Thick. -
Dead Load 1.400 Masonry Block Type = Medium Weight
Live Load 1.700 Masonry Design Method = ASD
Earth, H 1.700 Concrete Data
Wind, W 1.000 fc psi=  2,500.0 2,500.0
Seismic, E 1.000 Fy psi= 60,000.0 60,0000



Project Name/Number : cantilever wa

Mark Myers, P.E. Title  6ft Stem Page: 2
. ‘ Myers Engineering LLC Dsgnr: Mark Myers, PE Date: 18 JUN 2021
3206 50th St. Ct. NW, Ste 210-B Description....

| —

This Wall in File: E:\My Documents\Drawings & Calcs\Retaining Walls\cantilever walls.RPX
“RetainPro (c) 1987-2019, Bund 11.20.03.31 N L.
oo - * Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

License : KW-06057398
License To : MYERS ENGINEERING

Concrete Stem Rebar Area Details

Gig Harbor, WA 98335

2nd Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0257 in2/ft
(4/3)*As : 0.0342 in2/ft Min Stem T&S Reinf Area 0.768 in2
200bd/fy : 200(12)(4)/60000 : 0.16 in2/ft Min Stem T&S Reinf Area per it of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : ) 0.1728 in2/it Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2 in2/ft #5@ 19.38in #5@ 38.75in
Maximum Area : 0.5419 in2/ft #6@ 27.50 in #6@ 55.00 in
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0996 in2/ft
(4/3)* As : 0.1328 in2/ft Min Stem T&S Reinf Area 0.384 in2
200bd/fy : 200(12)(4)/60000 : 0.16 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
=====zmmE=ss One layer of : Two layers of :
Required Area : 0.1728 in2/t #@ 12.50in #4@ 25.00 in
Provided Area : 0.24 in2/ft #5@ 19.38 in #5@ 38.75 in
Maximum Area : 0.5419 in2/ft #6@ 27.50in #6@ 55.00 in
Footing Data I Footing Design Results '
Toe Width = 1.33 ft Toe Heel
Heel Width = 1.33 Factored Pressure = 1,868 0 psf
Total Footing Width = 2.67 Mu' : Upward = 15,914 1 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 2,799 253 ft-#
. . Mu: Design = 1,093 251 ft#
Eg’ ‘é‘ggm z g:gg " ﬁltlztual 1-Way Shear = 10.33 7.70 psi
Key Distance from Toe = 1.67 ft ow 1-Way Shear - 40.00 . 40.00 psi
Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Specd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.
Other Acceptable Sizes & Spacings
Toe: phiMn = phi'5'lambda'sqrt(fc)'Sm
Heel: phiMn = phi'5'lambda'sqgrt(fc)'Sm
Key: No key defined

Min footing T&S reinf Area 0.58 in2

Min footing T&S reinf Area per foot 022 in2 #t

If one layer of horizontal bars: If two layers of horizontal bars:
#@ 11.111in #4@ 22.22in
#5@ 17.22in #5@ 34.44in
#6@ 24.44 in #6@ 48.89 in

5L



Project Name/Number : cantilever wa

Mark Myers, P.E. Title  6ft Stem Page: 3
Myers Engineering LLC Dsgnr: Mark Myers, PE Date: 18 JUN 2021
(QEEERSENGINEERING | 3506 50th St. Ct. NW, Ste 210-B Description....

Gig Harbor, WA 98335

This Wall in File: E:\My Documents\Drawings & Caics\Retaining Walls\cantilever walls.RPX

“RetainPro (c) 1987-2019, Build 11.20.03.31 . .
uecer:';er:oé\cn)msosns u' Cantilevered Retaining Walli Code: IBC 2018,AC! 318-14, TMS 402-16

8
License To : MYERS ENGINEERING
Summary of Overturning & Resisting Forces & Moments

e OVERTURNING.... RESISTING.....
Force Distance Moment Force Distance = Moment
Item Ibs ft ft-# Ibs ft . ft#
HL Act Pres (ab water tbl) 701.9 211 1,481.9 Soil Over HL - (ab. water tbl) 458.1 233 1,088.7
HL Act Pres (be water tbl) Soil Over HL. (bel. water tbl) 233 1,068.7
Watre Table

Hydrostatic Force
Buoyant Force =
Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =

Load @ Stem Above Soil = Soil Over Toe = 83.3 0.67 55.5
= Surcharge Over Toe =

Stem Weight(s) = 600.0 1.67 999.8
_— Earth @ Stem Transitions=

Total = 7019 O.TM. = 1,481.9 Footing Weighi = 3333 1.33 4442

Key Weight = 1.67
Resisting/Overturning Ratio = 1.73 Vert. Component =
Vertical Loads used for Soil Pressure = 1,474.7 Ibs Total = 14747 Ibs RM.= W

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.083 in

The above caiculation is not valid if the heel soil bearing pressure exceeds that of the foe.
because the wall would then tend fo rotate into the retained soil.
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Criteria I Soil Data
Retained Height = 3.50 ft Allow Soil Bearing = 1,500.0 psf
. L Equivalent Fluid Pressure Method

Wall helghF above soil = 050 Active Heel Pressure = 35.0 psfit

Slope Behind Wall = 0.00

Height of Soil over Toe = 0.00in . =

Water height over heel = 0.0 ft Pa;swe P_ressure = 300.0 psffit
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 125.00 pcf
Footing||Soil Friction = 0.350
Soil height to ignore

for passive pressure = 0.00 in

Surcharge Loads I Lateral Load Applied to Stem ' Adjacent Footing Load I

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft

Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Wall to Ftg CL Dist = 0.00 ft

Load Type Wind (W)

Axial Load Applied to Stem i (Service Level) Footing Type Line Load
Base Above/Below Soil  _ 0.0

Axial Dead Logd = gg IIES Wind on Exposed Stem _ 0.0 psf at Back of Wall
Axial Live Loa = .0 Ibs Strength Level . . ; -
Axial Load Eccentricity = 0.0in ( 9 ) Poisson’s Ratio - 0.300

Design Summary ' Stem Construction I Bc'wst:tomO
tem OK

Design Height Above Ftg ft= 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overturning = 223 OK Design Method =  LRFD
Slab Resists All Sliding ! Thickness = 8.00
Rebar Size = # 4
Total Bearing Load = 992 Ibs Rebar Spacing = 10.00
...resultant ecc. = 4.08 in Rebar Placed at = Center
Soil Pressure @ Toe = 1,001 psf OK D?:/?; P ;t/a,:a = 0.105
Soil Pressure @ Heel = 0 psf OK .
Allowable - 1,500 psf Total F_orce @ Section
Soil Pressure Less Than Allowable Service Level Ibs =
AClFactored @ Toe = 1,402 psf Strength Level bbs= 3644
ACI Factored @ Heel = 0 psf MOéneqt....Cctulal o
Footing Shear @ Toe = 0.1 psi OK ervice Leve =
Footing Shear @ Heel = 3.3 psi OK Strength Level = 4252
Allowable = 75.0 psi Moment.....Allowable = 4,0141
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 354.4 Ibs Service Level psi=
Strength Level psi= 76
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Rebar Depth 'd' in= 4.00
Masonry Data
fm - psi=
Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 100.0
Load Factors Short Term Factor =
Building Code 1BC 2018,ACI Equiv. Solid Thick. =
Dead Load 1.400 Masonry Block Type = Medium Weight
Live Load 1.700 Masonry Design Method = ASD
Earth, H 1.700 Concrete Data
Wind, W 1.000 fc psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,000.0
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Cantilevered Retaining Wall

Concrete Stem Rebar Area Details I

Horizontal Reinforcing

Code: I1BC 2018,ACI 318-14,TMS 402-16

Bottom Stem Vertical Reinforcing
As (based on applied moment) : 0.0257 in2/ft
(4/3)* As : 0.0342 in2/ft Min Stem T&S Reinf Area 0.768 in2
200bd/fy : 200(12)(4)/60000 : 0.16 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft . Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.24 in2/ft #5@ 19.38in #5@ 38.75in
Maximum Area : 0.5419 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results I
Toe Width = 0.67 ft Toe Heel
Heel Width = 1.33 Factored Pressure = 1,402 0 psf
Total Footing Width = 2.00 Mu' : Upward = 3,322 32 ft-#
Footing Thickness = 12.00in Mu' : Downward = 561 183 ft-#
) . Mu: Design = 230 151 ft-#
Eg ‘é‘g‘;‘tﬂ = g-gg in Actual 1-Way Shear = 0.07 3.33 psi
Key Distance from Toe = 1: 67 ft Allow 17Way .Shear = 40.00 40.00 psi
Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide

supplemental design for footing torsion.

Other Acceptable Sizes & Spacings
Toe: phiMn = phi'S'lambda'sqrt(fc)’'Sm
Heel: phiMn = phi'5'lambda’sqrt(fc)'Sm
Key: No key defined

Min footing T&S reinf Area 0.52 in2

Min footing T&S reinf Area per foot 026 in2 A#t

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
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Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance = Moment
- ltem Ibs ft ft-# lbs ft ft-#
HL Act Pres (ab water tbl) 354.4 1.50 531.6 Soil Over HL (ab. water tbl) 291.5 1.67 485.9
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 1.67 485.9
Watre Table

Hydrostatic Force
Buoyant Force = Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =
Soil Over Toe =
= Surcharge Over Toe =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load
Load @ Stem Above Soil

Stem Weight(s) = 400.0 1.00 400.1
_— Earth @ Stem Transitions=
Total = 3544 O.TM. = 5316 Footing Weight = 300.0 1.00 300.0
Key Weight = 1.67
Resisting/Overturning Ratio = 2.23 Vert. Component =
Vertical Loads used for Soil Pressure = 9915 Ibs Total= 9915 lbs R.M.= T 11860

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt I
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.056 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the foe,
because the wall would then tend fo rotate into the retained soil.
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Restraint]

3548

] Hydrostatic Force

1001 41 psf

B Lateral sarth pressure due to the soil BELOW water table
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