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Scope of Work:

Engineering for single story single family residence.
Analysis was done using the 2015 International Building Code

Materials:

Framing: HF #2 or better

Beams: DF #2 or better

Glulam: Douglas Fir 24F-V4 for simple supported and 24F-V8 for continuous or cantilevered beams

Reinforcing Steel: ASTM A615 Grade 60
Concrete: f'c = 2500 psi

Design Assumptions:
Soil Properties: 1500 psf Bearing Capacity, 250 psf/ft lateral capacity (assumed)

Design Wind: 110 MPH 3 sec gust

Seismic Zone D
S:= 160%
S;= 60.0%

Snow Load: 30 psf Ground
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Dead Loads

Floor = 12 psf(3 Joists,3 subfloor, 4 coverings)
Wall =10 psf(1.5 studs,2.5 sheathing,0.5 insul. 3 paneling)
Roof = 15 psf (2 psf truss, 1 insulation, 3 ceiling, 5, roofing)
Live Loads
Floor, L; = 40 psf (60 psf Deck)
Roof, L, = 25 psf
Snow Loads
Exposure Category C (ASCE 7-10 26.7.3)
Risk Category I (ASCE 7-10 1.5-1)
Ct= 1.1 (ASCE 7-10 Table 7-3)
Ce= 0.9 (ASCE 7-10 Table 7-2)
Is = 1 (ASCE 7-10 Table 1.5-2)
Cs= 1 (ASCE 7-10 Figure 7-2)
Pg = 30 psf (ASCE 7-10 Figure 7-1)
Pf = 0.7Ce*Ct*Is*Pg
Pf= 20.79 psf (ASCE 7-10 7.3-1)
Ps = Cs*Pf
Ps = 20.79 psf (ASCE 7-10 7.4-1)
Use 25 psf for design
Wind Loads
Vult = 110 mph (3 Sec. Gust)
Exposure B
Seismic Loads
Site Class D (Assumed)
Ss = 1.6 (USGS)
S1= 0.6 (USGS)
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Building Layout
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Seismic Loads

Site Class D
Risk Category Il
Ss=1.6
Fa=1 (ASCE 7-10 Table 11.4-1)
Sms =Fa*Ss = 1.6
Sds = (2/3)*Sms = 1.000 #» Design Category D (ASCE 7-10 Table 11.6-1)
S$1=06
Fv=1.5 (ASCE 7-10 Table 11.4-2)
Sm1=81*Fv=0.9
Sd1=(2/3)*Sm1 = 0.55 ®Design Category D (ASCE 7-10 Table 11.6-2)
R=6.5 (ASCE 7-10 Table 12.2-1)
0=3 (ASCE 7-10 Table 12.2-1)
Cd=4 (ASCE 7-10 Table 12.2-1)
le=1 (ASCE 7-10 Table 1.5-2)

Approximate period per ASCE 7-10 Section 12.8.2.1

Ct=0.02
x=0.75
TL=6
T=0.2169 seconds

Cs = (Sds)/(R/le) = 0.1538
Csmax = 0.3902

Csmin = 0.044
Use Cs = 0.154
Weight of the Structure
Weight @ Roof = 80750 Ibs
Wtotal = 80750 Ibs
V =CsW = 12423 Ibs Total applied earthquake load
K=1 (ASCE 7-1012.8.3)
Cv1=1.000
F1= 12423 ibs (Includes 1/2 walls and roof)

Base Shear = 12423 Ibs
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Check Shear

Check Studs

Check Anchors

Check Holddowns

Check Deflections

North Wall (Main Floor) (Perforated Method) (Seismic)

H= 9 ft (Wall height)
W= 15.67 ft (Wall width)
Wf = 9.34 ft (Wall width w/ full height sheathing)
F= 2360.4 Ibs (Horizontal load)
w= 283.5 Ib/ft (Vertical load)
F (Attatchment)
pP=13
v =548 Ib/ft vs = 560 Ib/ft (SDPWS Table 4.3A)
¢ — 0.8
Use 7/16in sheathing w/ 8d nails@ 4in edge spacing
Co = 60.0%
T=C=225946 b Try 2"x6" A=8.25 in"2
fc = 273.87 psi Fc'= 2080 psi Works
ft=273.87 psi Ft'= 1260 psi Works

Use No.2 HF 2x6 @ wall ends

z=1922.4 Ib/bolt (NDS Table 11E, ts=1 1/2in, 5/8", HF)
S=3.51 ft

Use 5/8in anchor bolts @ 36in

Fto= 716 Ibs Net Uplift
Use STHD14RJ
Ga=14 Cd=4 (ASCE 7-10 12.8.6)
Wall Deflection = 2.06 in Allowable Deflection =.02H = 2.16

Meets deflection criteria
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South/Interior Garage Wall (Main Floor) (Segmented Method) (Seismic)

H= 9 ft (Wall height)
W= 22.66 ft (Wall width)
Wi = 22.66 ft (Wall width w/ full height sheathing)
F= 6211.5 Ibs (Horizontal load)
w= 178.5 Ib/ft (Vertical load)
F (Attatchment)
Check Shear p=13
v =356 Ib/ft vs = 384 Ib/ft (SDPWS Table 4.3A)
¢ = 0.8
Use 7/16in sheathing w/ 8d nails@ 6in edge spacing
Check Studs Co =100.0%
T=C=2467.07 b Try 2"x6" A=18.25 inA2
fc = 299.04 psi Fc'= 2080 psi Works
ft = 299.04 psi Ft'=1260 psi Works

Use No.2 HF 2x6 @ wall ends

Check Anchors z=1922.4 |b/bolt (NDS Table 11E, ts=1 1/2in, 5/8", HF)
S$=5.39 ft

Use 5/8in anchor bolts @ 48in

Check Holddowns Fto = 2731 Ibs Net Uplift

Use STHD14RJ or HDU2

Check Deflections Ga=11 ' Cd=4 (ASCE 7-10 12.8.6)
Wall Deflection = 1.60 in Allowable Deflection =.02H = 2.16
in

Meets deflection criteria

SouthGarage Wall (Main Floor) (APA Portal Frame) (Seismic)

F= 1356.6 lbs (Allowable)
Allowable Per Panel = 1300 Ibs
# of Panels = 4
Total Resistance = 5200 lbs
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East Wall (House) (Perforated Method) (Seismic)

H= 9 ft (Wall height)
W= 44 ft (Wall width)
Wf = 35 ft (Wall width w/ full height sheathing)
F= 4720.8 Ibs (Horizontal load)
w= 73.5 Ib/ft (Vertical load)
F (Attatchment)
Check Shear p=13
v =254 Ib/ft vs = 384 Ib/ft (SDPWS Table 4.3A)
¢ — 0.8
Use 7/16in sheathing w/ 8d nails@ 6in edge spacing
Check Studs Co = 69.0%
T=C=139944 b Try 2"x6" A=8.25 inA2
fc = 169.63 psi Fc'=2080 psi Works
ft = 169.63 psi Ft'= 1260 psi Works

Use No.2 HF 2x6 @ wall ends

Check Anchors z= 19224 Ib/bolt (NDS Table 11E, ts=1 1/2in, 5/8", HF)
S=7.56 ft

Use 5/8in anchor bolts @ 48in

Check Holddowns Fto = 202 Ibs Net Uplift

No Holdown Required

Check Deflections Ga=11 Cd=4 (ASCE 7-10 12.8.6)
Wall Deflection = 1.05 in Allowable Deflection =.02H = 2.16

Meets deflection criteria

Permit Number: 20-03414


aallington
Permit Number Batch


East Wall (House) (Perforated Method) (Seismic)

H= 9 ft {Wall height)
W= 36.5 ft (Wall width)
Wf = 31.5 ft (Wall width w/ full height sheathing)
F= 4720.8 Ibs (Horizontal load)
w = 73.5 Ib/ft (Vertical load)
F (Attatchment)
Check Shear p=13
v =260 Ib/ft vs = 384 Ib/ft (SDPWS Table 4.3A)
w = 0.8
Use 7/16in sheathing w/ 8d nails@ 6in edge spacing
Check Studs Co=750%
T=C=1552.03 Ib Try 2"x6" A=8.25 in"2
fc=188.13 psi Fc'= 2080 psi Works
ft=188.13 psi Ft'= 1260 psi Works

Use No.2 HF 2x6 @ wall ends

Check Anchors z=1922.4 Ib/bolt (NDS Table 11E, ts=1 1/2in, 5/8", HF)
S=740 ft

Use 5/8in anchor bolts @ 48in

Check Holddowns Fto = 676 Ibs Net Uplift

No Holdown Required

Check Deflections Ga=11 Cd=14 (ASCE 7-10 12.8.6)
Wall Deflection = 1.11 in Allowable Deflection =.02H = 2.16
in

Meets deflection criteria
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Check Shear

Check Studs

Check Anchors

Check Holddowns

Check Deflections

East/West Wall (Garage, Main Floor) (Segmented Method) (Seismic)

H= 9 ft (Wall height)
W = 20 ft (Wall width)
Wf = 20 ft (Wall width w/ full height sheathing)
F= 1490.8 Ibs (Horizontal load)
w= 63 Ib/ft (Vertical load)
F (Attatchment)
pP=13
v=97 Ib/ft vs = 384 ib/fit (SDPWS Table 4.3A)
¢ — 08
Use 7/16in sheathing w/ 8d nails@ 6in edge spacing
Co = 100.0%
T=C=67085 Ib Try 2"x6" A=1825 in?2
fc=81.31 psi Fc'=2080 psi Works
ft=81.31 psi Ft'= 1260 psi Works

Use No.2 HF 2x6 @ wall ends

z= 19224 Ib/bolt (NDS Table 11E, ts=1 1/2in, 5/8", HF)
S=1984 ft

Use 5/8in anchor bolts @ 48in
Fto = 242 Ibs Net Uplift
No Holdown Required

Ga = 11 Cd=4 (ASCE 7-10 12.8.6)
Wall Deflection = 0.78 in Allowable Deflection =.02H = 2.16

Meets deflection criteria
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