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DESIGN LOADS

Scope:
Client requested structural engineering to provide vertical and lateral engineering for a new home in Mercer Island, Washington.

Basis of design is drawings provided by client. No analysis and design of bracing, temporary or permanent, requested or
conducted. All bracing, temporary and permanent, shall be the responsibility of the contractor.

CAUTION:
CONTRACTOR TO HELD VERIFY ALL CONDITIONS AND ALL ELEVATION.

Standard Values for Calculations

Define concrete strength: 1. = 4000-psi

Define rebar yield strength: Jy = 60-ksi
”R"

Define levels: Level .= | "2F"

VIMFH



Design Data / Definitions:

Define occupancy category:

Define roof slope:

0, = atan(Fr)
Define patio cover length: Ly, pe:=30:ft + 0-in

Define covered veranda length: w oy = 16t + 6-in

~

Define building overall wide length:

42 0
L,=|86|f+|0|in
52 0

Define roof overhang (max):
Define roof height (trusses height):

Define floor to floor heights:

10 1.75
Hp:=110 |:ft +| 175 |-in
10 1.75

Define effective floor plan area per level:

0

2

Ay = | 1764 | i
2055

Define effective patio cover & covered veranda plan area per level:

0 0
2 2
Appe = | 408 |-fi Agpy = | 160 |-t
0 0

Define projected wind area perp. to narrow face
(loads parallel to wide face) per level:

409
APR}’! = | 418 ﬁz
320

Define patio cover projected wind area perp. to narrow face:

Define covered veranda projected wind area perp. to narrow face:

D

Roof eave height,

H,:= ZHf

Cumulative floor heights,

H, = reverse(Cumulative(reverse(Hf)))
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Design loads are per 2015 IBC and ASCE 7-10.

Category = "II"

4
F,..=—

D)
0,.=18.43-deg

Define patio cover width: By, pe-

Define covered veranda width: B, o

Define building overall narrow width:

42 0
B,=|42 |ft +| 0 |-in
42 0

Ly, = 2:-ft + 0-in
h,:=T7-ft + 3-in
Define double top plate to sill plate heights:

9 1.125
Hy:=19 |ft +| 1.125 |-in
9 1.125

Define effective roof plan area per level:
2116
2
A, = 1531 |-ft
0

Define exterior wall perimeter length:

168 0
P,:=1256 |ft +| 0 |-in
188 0

Define projected wind area perp. to wide face
(loads parallel to narrow face) per level:

417
Appy, = | 604 |-fi°
482

2
APRpc = 23

2
Appey = 16-fi

H, = 30.44f1
30.44
H, =|2029 |fi

10.15

= 10/t + 0-in
= 6:ft + 9-in



Shrinkage Calculation:

Note: Floor joists and rim joists are manufactured members, therefore no shrinkage.

Define moisture content:

Define EMC moisture content:

Define shrinkage coefficient:

Define max. number of 2x6 top plates:

Define max. number of 2x6 sole plates:

Total shrinkage dimension (assume 2 sill plates),
Dyoy = (1.5:in)(nygpp + Mope + 2)

Total shrinkage,

Stor = Caying"(MC — EMC)-D,,,

Soils:

Define allowable sustained vert. bearing press. [Geotech Report]:

Define soil density [Assumed]:
Define active lateral earth pressure [Geotech Report]:

Define at-rest lateral earth pressure [Geotech Report]:

Define allowable passive lateral earth pressure [Geotech Report]:

Define allowable coefficient of friction [Geotech Report]:
Define applied seismic force [Geotech Report]:

Define surcharge coefficient [Geotech Report]:

Effective friction angle,
K,
¢', = 90-deg — 2-atan| |—
Te
Wall friction angle,
6, =05¢',

Passive lateral earth pressure,

K, = FIOOF(I.S'KpiaH’ 5-pcf)

Allowable vert. intermittent bearing press. [IBC-15, Sect. 1807.2.3, Exception],

4
qn ‘= ;'qu

MC:=19-%
EMC:=15%

Coping = 0.0020
Rip = 6
Nsote = 4

D,y = 18.00-in

Sor = 0.00144-in

qs, = 1500-psf

Ve = 120-pcf
K, := 35-pcf

K, := 50-pcf
Kpﬁall = SOOpCf
H‘qﬁall = 0.40
K,=6-H

v, = 0.30
¢',=33.3-deg
é,, = 16.63-deg
K, =450 pcf

qr, = 2000.00 psf
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Vertical Loads:

Dead Loads:

Concrete density [ASCE 7-10, Table C3-2]:
Partition dead load [ASCE 7-10, Sect. 12.7.2.2.]:
Exterior Walls Dead Loads

Define sheathing thickness:

Define sheathing weight [NDS-15, Table 9.2.4]:

Define siding weight [ASCE 7-10, Table C3-1]:

Define studs weight (2x6's @ 16" o.c.) [ASCE 7-10, Table C3-1]:
Define insulation weight [ASCE 7-10, Table C3-1]:

Define GWB (5/8") [ASCE 7-10, Table C3-1]:

Define misc. dead load (piping, mechanical, electrical, etc.):

Exterior walls weight,

DL, = Ceil(DLewsh + DL, ;+ DLy, o+ DL, ; ..

+ DL,

ew g
Interior (Walls) Dead Loads

Define sheathing thickness:

Define sheathing weight [NDS-15, Table 9.2.4]:

Define studs weight (2x6's @ 16" o.c.) [ASCE 7-10, Table C3-1]:
Define insulation weight [ASCE 7-10, Table C3-1]:

Define GWB (5/8") [ASCE 7-10, Table C3-1]:

Define misc. dead load (piping, mechanical, electrical, etc.):

Interior walls weight,

DL;, = Ceil( DL,,, 4 + DL,,, o+ D.
+ Dpr_m

Yo := 150 -pcf

DL, := 10-psf
1.

Loy == E-m

DL, o = 1.9-psf
DL, ;= 4.0-psf
DL, o= 1.7-psf
DL, ;= 1.0-psf
DL,,, ;= 2.8psf
DL, , = 3.0:psf

DL,,, = 15-psf
1.
Low = E-m

DL,,, ¢ = 1.5psf

DL, = 1.7psf
DL,,, ;= 1.0-psf
DL,,, ;= 2.8-psf
DL, m = 2.0-psf

DLiW = 12pSf
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Ly = 0.500-in

g = 0.500-in



Roof Dead Loads
Define sheathing thickness:

Define sheathing weight [NDS-15, Table C9.2.4]:

Define asphalt shingles weight [ASCE 7-10, Table C3-1]:
Define insulation weight [ASCE 7-10, Table C3-1]:

Define GWB (5/8") [ASCE 7-10, Table C3-1]:

Define truss self weight:

Define misc. dead load (piping, mechanical, electrical, etc.):
Truss roof weight,

DL, := Ceil( DL, g + DL, ,s+ DL, ; + DL, .+ DL, ,,
+DL, ,,
Floor Dead Loads

Define sheathing thickness:

Define sheathing weight [NDS-15, Table C9.2.4]:

Define I-Joists weight [ TrusJoist]:

Define insulation weight [ASCE 7-10, Table C3-1]:

Define GWB (5/8") [ASCE 7-10, Table C3-1]:

Define misc. dead load (piping, mechanical, electrical, etc.):
Floor weight,

| -psf)

DLy := Ceil(DLy g, + DL+ DLy ; + DLy o + DL ., 1-psf)

Live Loads:

Roof live load [ASCE 7-10,Table 4-1]:

Floor live load [ASCE 7-10,Table 4-1]:

Main floor / slab on grade [ASCE 7-10,Table 4-1]:
Snow Loads:

Define ground snow load:

Define sloped snow [City of Mercer Island]:

1
t, = —-in t.=0.500-in
2

DL, o, := 1.9-psf
DL, ;= 5.5psf
DL, ;:= 1.0-psf
DL, ,:=2.8psf
DL, , := 2.8-psf
DL, ,,:= 3.0-psf
DL, =17 -psf

9 ,
Iri= Z-m ty = 0.750-in
DLy g, := 2.3-psf
DLy := 3.6:psf
DL; ;= 1.5psf
DL ,:= 2.8-psf
DLy ,, == 4.0-psf
DL, = 15-psf
LL, = 20-psf
LLy = 40-psf
LL,, := 100-psf
Dg = 15psf

SL, := 25-psf
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Lateral Loads:

Live Loads:

Define wall live load [IBC 2015, Sect. 1607.14]:
Wind Loads:

Define wind speed [City of Mercer Island]:

Define exposure category [City of Mercer Island]:
Topographic factor [City of Mercer Island]:

Nominal wind speed [IBC 2015, Sect. 1609.3.1, Eq. 16-33],
Vasa = Vir\[0.6

Mean roof height,

h,, = H,+ 0.5:h,

MWEFRS Wind Loads:

Minimum design wind pressure [ASCE 7-10, Sect. 28.6.4]:
Building height adjustment factor. [ASCE 7-10, Fig. 28.6-1]:

\ ; 30 s 1.40 ,
= linter -ft, 5
Mw Alss 145)°"

Horizontal Loads

Design wind pressure (Ave. of Zones A & C) [ASCE 7-10, Fig. 28.6-1]:

Pszon = 0.5:(26.6-psf + 17.7-psf’)
Net design horizontal wind pressure [ASCE 7-10, Sect. 28.6.3],

Psh = Avw Kz Ps3on
Strength horizontal wind pressure [ASCE 7-10, Sect. 2.3.1],

WLymnirep = max(psy., WLMWmin)
Service horizontal wind pressure [ASCE 7-10, Sect. 2.4.1],

WLywnasp = 0.6 WLygwnrrrp

Vertical Loads

Design wind pressure (Ave. of Zones E & G) [ASCE 7-10, Fig. 28.6-1]:

Ps3zov = 0.5:(23.1-psf + —16.0-psf)
Net design vertical wind pressure [ASCE 7-10, Sect. 28.6.3],

Psv = Aw Kz Pssov
Strength vertical wind pressure [ASCE 7-10, Sect. 2.3.1],

WLywyLRED = min (Psv = WLMWmin)
Service vertical wind pressure [ASCE 7-10, Sect. 2.4.1],

WLywvasp = 0.6- WLy rED
MWERS Patio Cover Force:

Horizontal deck force,

Fyi pe = WLywnirrD APRpe
MWERS Covered Veranda Force:

Horizontal deck force,

Fyi ev = WLywnirrp-APRev

Page 7 of 136

LL, := 5 -psf

Vi := 110-mph
Exposurey .= "C"
K,=10

Viusa = 85.21-mph
h,, = 34.06f

0, =18.43-deg

WL\ wmin = 16-psf

Ds3on = 22.15psf

Ppsp =3191psf

WLywhirrp = 31.9 psf

WLywhasp = 19-1 psf

Ds3ov = —19.55psf

Psy = —28.16psf

WLywvirrD = =28 2 psf

WLymnasp = —16.9 psf
Fiyt e = 0.73 kip

Fpyl pe = 733.93-Ibf

Fyyl v = 0.51 kip Fpyf e = 510.56-1bf



MWERS Forces Perpendicular to Wide Face:

Horizontal force per level perp. to wide face,

Fyi w = WLywnirrp Aprw

Cumulative horizontal force per level perp. to wide face,
YFy = Cumulative(F wlﬁw)

Base shear perp. to wide face,
VWLRFDfW = ZF wl w

VwASDﬁw = 0'6'ZFWLW

Distributed ASD wind loads per level,

lew

L,

WYSD w =

MWERS Forces Perpendicular to Narrow Face:

Horizontal force per level perp. to narrow face,
0

Fyi = WLypnirep Aprn + | Fwi pe + Fui v

0
Cumulative horizontal force per level perp. to narrow face,

XFyp= Cumulative(FWu)
Base shear perp. to narrow face,
VwLRFDJz = ZF wl n

VwASDﬁn = 0'6'2lein

Distributed ASD wind loads per level,

F wl_n

WYSD n = B
n
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13.31 13306

Fypw=| 1927 |kip Fop = 19274 |-Ibf
15.38 15381
13.31

SFy = 32.58 |kip
47.96

VWLRFDfW =48.0 klp

VWASDfW =28.8 klp

316.82

WASDfW =1 224.11 plf‘
295.78

13.05 13051
Fyp =] 1458 |kip Fp =] 14583 |-Ibf
10.21 10211

13.05
SF, 4 =| 27.63 | kip
37.85

VWLRFDin =37.8 klp

VwASDﬁn =22.7 klp

310.74

WASD n = 347.21 | plf
243.12
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C&C Wind Loads:

Minimum design wind pressure [ASCE 7-10, Sect. 30.2.2]: WLcCmin = 16-psf
Building height adjustment factor. [ASCE 7-10, Fig. 30.5-1]:

A li 30 fi 140 h Acc=1.44
= linter] offf ¢ 5 = 1.
e Alss 145)°" ¢

Vertical Loads 0,.=18.43-deg
Design vertical wind pressure (Aeff= 10 sq. ft. in Zone 3) [ASCE 7-10, Fig. 30.5-1]:
12.5 12.50
Drer3g v = (_51-3)'1”]” Pret30 v = (_51.30)1”1"
Net design vertical wind pressure [ASCE 7-10, Sect. 28.6.3],
18.01
Pret v = )‘CC'Kzt'Pneﬁoj Pret v = (_73.90) psf

Strength vertical wind pressure [ASCE 7-10, Sect. 2.3.1],

18.0
WLccvirFD = StaCk(max(pnetiv > WLCCmin) 7min(pnet7v 7_WLCCmin)) WLccvLrrD = (_73 9)psf

Service vertical wind pressure [ASCE 7-10, Sect. 2.4.1],

10.8
WLCCVASD = 0.6- WLCCVLRFD WLCCVASD = (_44 3)psf

Horizontal Loads

Design horizontal wind pressure (Aeff= 10 sq. ft. in Zone 5) [ASCE 7-10, Fig. 30.5-1]:

21.8 21.80
Drei30 h = (_29- ] )'Psf Pnet30 h = (_2 01 ijsf
Net design horizontal wind pressure [ASCE 7-10, Sect. 28.6.3],
31.41
Pret h = AccKzrPre3o n Drnet h = (_ a1 92)Psf

Strength horizontal wind pressure [ASCE 7-10, Sect. 2.3.1],

31.4
WLcchLrrD = StaCk(max(pnetih > WLCCmin)amin(pneLh 7_WLCCmin)) WLcchLrrD = (_41 gjpsf
Service horizontal wind pressure [ASCE 7-10, Sect. 2.4.1],

18.8
WLcchasp = 0.6 WLccnrreD WLcchasp = (_2 . 2)Psf



Page 10 of 136

Seismic Loads:
4/23/2020 ATC Hazards by Location
QTC Hazards by Location
Search Information >
Address: 6423 E Mercer Way, Mercer Island, WA 98040, 7
USA 172,{2 and -
Sea
Coordinates: 47.54513399999999, -122.2129469 o
Elevation: 172 t @
X st Kent
Timestamp: 2020-04-23T715:08:11.408Z G
Hazard Type: Seismic et Tacgma "
Go gle Puyallup Map < Reportamap ermor -
Reference ASCE7-10
Document:
Risk Category: I
Site Class: D
MCER Horizontal Response Spectrum Design Horizontal Response Spectrum
Sa(g) Sal(g)
1.40
1.20 0.80
1.00
0.60
0.80
0.60 0.40
0.40
0.20
0.20
0.00 0.00
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0 Period (s) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 Period (s)

Basic Parameters

Name Value Description

Sg 1.449 MCERg ground motion (period=0.2s)

Sy 0.554 MCERg ground motion (period=1.0s)

Sus 1449 Site-modified spectral acceleration value
Sm1 0.832 Site-modified spectral acceleration value
Sps 0.966 Numeric seismic design value at 0.2s SA
Sp1 0.554 Numeric seismic design value at 1.0s SA

vAdditional Information

Name Value Description
SDC D Seismic design category
Fa 1 Site amplification factor at 0.2s

Fy 1.5 Site amplification factor at 1.0s
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Seismic Parameters:
0.2sec mapped & design spectral resp. coef. [Geotech Report]: Sg:= 1.449 Sps = 0.996
1.0sec mapped & design spectral resp. coef. [Geotech Report]: S;:=0.554 Sp; = 0.554
Soil site class [Geotech Report]: Site .= "D"
Seismic resisting factor [ASCE 7-10, Table 12.2-1.A.15]: Rp:=65
Opverstrength factor [ASCE 7-10, Table 12.2-1.A.15]: 02,=25 ASCE 7-10, Table 12.2-1, Footnote g.
Deflection amplification factor [ASCE 7-10, Table 12.2-1.A.15]: C;:=40
Long period transition period [ASCE 7-10, Fig. 22-12]: T; = 65
Seismic reliability factor [ASCE 7-10, Sect. 12.3.4.2]: P, =13
Approx. period coefficient [ASCE 7-10, Table 12.8-2]: C, = 0.02
Approx. period exponent [ASCE 7-10, Table 12.8-2]: x, = 0.75
Approx. period of structure [ASCE 7-10, Sect. 12.8.2.1, Eq. 12.8-7],
hy, = h,, h, =34.06ft
Xa
T, = Cm-(hnﬁ_ 1) s T, =0282s
Vertical distribution exponential factor [ASCE 7-10, Sect. 12.8.3],
kp= |1 if T,<055 kp=1.00
0.5-s 1
linterp[(z's.sj,(zj,Ta} if 0.5s<T,<2.5s
2 if T,>22.5s
Importance factor [ASCE 7-10, Table 1.5-2],
Ip:= |1.00 if Category ="I" I =1.00
1.00 if Category ="II"
1.25 if Category = "1II"
1.50 if Category ="IV"
[¥] Seismic Design Category
Seismic design category [ASCE 7-10, Sect. 11.6], SDC ="D"
Structure plan weight, Structure elevation weight,
Hy Hy Hy
Ppy, = DL-Ag, + (DLy + DL,)-Agy .. Ppi_of = DLew-Pok-i/{k = 7" 2"“ + Tkj
+DL,-Agp. + DL,-Ag,,
35.97 12.78
Ppr p=|79.78 | kip Ppp o1 = 38.96 | kip
51.38 28.61
Structure total weight, Cumulative weight per floor,
ka = PDLJ’k + PDL,elk YW= Cumulative( Wx)
48.76 48.76
W.=|118.74 |kip XW,.=|167.50 |kip
79.99 247.49
Total weight,

Wy = ZWx

Wy = 247.49 kip
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MSFRS:
Minimum seismic response coefficient [ASCE 7-10, Sect. 12.8.1.1, Eq. 12.8-5 & 12.8-6],
0.5-S;1Ig
Cy pin = if| S 2 O.6,R— ,max(0.044-S s I, 0.01) Cy pin = 0.044
E
Seismic response coefficient [ASCE 7-10, Sect. 12.8.1.1, Eq. 12.8-2],
Spslg
C,:= C,=0.153
Rg
Maximum seismic response coefficient [ASCE 7-10, Sect. 12.8.1.1, Eq. 12.8-3 & Eq. 12.8-4],
SD]'S'IE SD]'TL'S'IE
C =il T,<T;, , C =0.302
s_maw a L Ta' RE Ta‘ Ta‘ RE s_maw
Design horizontal acceleration [ASCE 7-10, Sect. 12.8.1.1],
Csirrp = max(min(csa Csﬁmaw) > Csﬁmin) Cszrrp = 0.153
Coasp = 0.7-Cy rrp Csasp = 0.107
Base shear [ASCE 7-10, Sect. 12.8, Eq. 12.8-1],
Verrrp = Csirrp Wx Verrrp = 37.9 kip PoVerrrp = 49-3 kip
Veasp = 0.7-Verrrp Veasp = 26.5 kip PoVeasp = 34.5 kip
Vertical distribution of seismic forces [ASCE 7-10, Sect. 12.8.3, Eq. 12.8-12],
[]
"Level" "W (kip)" "h (ft)" "Wh/\k" "CVXH "FX (kip)ll "VX (kip)"
"R" 48.76 30.44 1484.00 0.32 11.96 11.96
Tablep, =| "2F" 118.74  20.29 2409.49 0.51 19.42 31.38
"MF" 79.99 10.15 811.53 0.17 6.54 37.92

"Sum"  247.49 " 4705.02 1.00 37.92 "
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Diaphragm Seismic Forces:

Minimum diaphragm coeff. [ASCE 7-10, Sect. 12.10.1.1, Eq. 12.10-2],
Cpx min = 0.2-Spg I Cpx min = 0.199
Maximum diaphragm coeff. [ASCE 7-10, Sect. 12.10.1.1, Eq. 12.10-3],
Cpox max = 0.4-Spg I Cpx max = 0.398
Actual diaphragm forces [ASCE 7-10, Sect. 12.10.1.1, Eq. 12.10-1],

[
"Level" "wpx (kip)" "Ywpx (kip)" "Fx (kip)" "XFx (kip)" "XFx/Zwpx" "Fpx (kip)" "y"
"R" 48.76 48.76 11.96 11.96 0.25 11.96 1.00
Tableg, =| "2F" 118.74 167.50 19.42 31.38 0.19 23.65 1.22
"MF" 79.99 247.49 6.54 37.92 0.15 15.93 2.44
"Sum" 247'49 nn 37.92 "nn "nn "nn "nn
Shear force per floor,
8373 1.000
Fgrp = 0.7-Fp, Fgpp=| 16558 |-Ibf Ype =| 1.218
11153 2.436

Uniform seismic load,

- 3.96
EL
EL = P

= EL,=|4.29 |psf
P ATr +ATf+ATpC +ATCV P 543




Retaining Wall Loads:

Define back slope angle: oy := 0-deg
Define retaining wall slope measured from vert CCW: B, = 0-deg
Define retained wall height from bottom of footing: H,, = 9.50-f
Seismic load + active earth pressure,,
H,,
K, =6 f_ -pcf K, =57.00pcf
1

Seismic load only,
K., =K, - K, K,=22.00pcf
Seismic factor,

K,
k,:=— k,=0.183

Vg
Active earth pressure coefficient,

K,
k,=— k,=0.292

e

Seismic-active earth pressure coefficient,

ae

Vg

ko =k, + k, ky, = 0.475 = 0475

Note: Use Monobe-Okave as a starting point.

Monobe-Okave/Seed-Whitman horizontal acceleration [2003 Commentary FEMA 450-2, Sect. 7.5.1],
Sps

25

Design horizontal acceleration [AASHTO-12, Sect. 11.6.5.2.2],

khOfstart =0.398

khOfstart =

khistart = O'S'kh07start khistart =0.199
Seismic coefficient angle,
Qeistart = atan(khistart) Qeistart =11.27-deg
Seismic coefficient angle, Guess = Hg = 15.35-deg
, 2
COS(¢ e Og - Bw) 1
kag = :

2

cologfeos(s, ot + 5+ ) ([T B e
+ cOS((Sw + B, + Hg).cos(ab - ,BW)
Design horizontal acceleration,

ky = tan(6,) ky = 0.275
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ky, = 0.475

kp = 0475
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LATERAL DESIGN

Shear Wall Design:
Multiple Rows of Nails Proof

Per ASCE 7-10, Sect. 1.3.1.3.1 Analysis, "'Analysis shall employ rational methods based on accepted principles of engineering
mechanics and shall consider all significant sources of deformation and resistance. Assumptions on stiffness, strength,
damping, and other properties of components and connections incorporated in the analysis shall be based on approved test
data or referenced standards."

Therefore...
Panel Capacity
In-Plane shear capacity of 7/16" OSB (min. thickness) for 24/16 span rating [APA 510, Table 8]: Fvtv := 165- Illr:
Adjusted in-plane shear capacity for wind/seismic [NDS-15, Table 9.3.1],
Cqpvi=16 Load duration factor [NDS-15, Table 2.3.2]
Fvtv' := Fvtv-Cy gy Fvtv' = 3168 plf
Nail Capacity
Nail capacity for 10d common nails in DFL-N in panel w/G = 0.42 [NDS-15, Table 12R]: Ly = 76-%
Adjusted nail capacity for wind/seismic [NDS-15, Table 11.3.1],
Cyz=16 Load duration factor [NDS-15, Table 2.3.2]
Cgiz:= 1.1 Diaphragm factor [NDS-15, Sect. 12.5.3]
Z':=2Zy vCq 2Cyi 7 Z', = 133.76-&
- - - nail
2 4.0
2 3.0
nl:=1.. 2 2.5
Rows of nails, rOWpai == | 2 |-nail Spacing of nails, Spail := | 2.0 [-in
3 4.0
3 3.0
3 2.5
Nails per foot, Capacity,
6 803
8 1070
rOWnaiInI 9.6 il 1284
tOtygiy 1= - Oty = | 12 |-== Z'ot = Z'y-t0tngil Z'ot = | 1605 |plf
nl 9 1204
12 1605
14.4 1926

Conclusion: The maximum capacity for 3 rows of 10d common nails spaced at 2.5™ is 1926 plf and is less than the the in-plane
shear capacity of a 7/16™ thick 24/16 span rated panel w/capacity of 3168 plf, therefore multiple rows of nails is acceptable.

Note that this is in a structural panel w/G = 0.42 and using studs that are DFL-N. If studs are DFL and panels are G=0.50, then
the shear wall capacity is higher yet.



Strap Development Length: k:i=1..4

Define strap capacity per Simpson:

Ferap = Stack(2490,4585,6490,9215): Ibf

Define nail spacing:
Sstrap := Stack(2,3,3.5,3.5)-in

Define nail sizes:

Nailgyrgp := Stack("10d" ,"16d Sinker" ,"16d" ,"16d")

Define number of nails per member:

n := stack 26 30 36 7

S 2727272
Define nail shear capacity[NDS-15, Table 12P]:
Zp strap = Stack(119, 116,119, 127)-Ibf
Adjusted nail shear capacity [NDS-15, Sect. 11.3],
Z'y strap = F100r(Z, strap1.6,1-1bf)
Strap development length,

I-strapk = Ce“l:s‘strapk'(QS'nstrapk - 1):3'"‘} I-strap =

Strap diaphragm development length,

Fstrapk
Lgi := Ceil ,3-in
diaphy 180-plf

Ldiaph =

168
306
435
615

2.49
459 |
Fstrap = 6.49 kip

9.21

2.00
3.00 |
Sstrap = 350 -

3.50

" lodn

"16d Sinker"

Nailst,ap = " 1 6d"

" 1 6dn

13
25
28
37

Nstrap =

119
116
Zn_strap: 119 -Ibf

127

190
, 185
VA n_strap = -Ibf

203

"1! Oll"
"3! Oll"

I-strap = -FIF
"4' 0""

"5! 3""

"14' 0""
"257 6""
Laiaph = | 3 qun [FIF

H51l 3""
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"2! OH"
"6! 0""

2Lrap = FIF

"8! 0""
" 10! 6""

"28V OIVII
"517 0""

2-Lgiaph = FIF

"72V 6""
n102v 6""



Rim Joist Capacity:

Define area of single 1-1/4x11-7/8 rim joist:
Define nominal tensile stress [Trus Joist]:
Adjusted tensile force capacity [NDS-15, Sect. 4],
P't yj == Floor(A;-Fy 1.6, 10-Ibf)

I-Joist Capacity:

Define area of single TJI 110 flange area:

Ay = (1.75-in)-(1.25-in)

Define nominal tensile stress [#2 DF]:

Adjusted tensile force capacity [NDS-15, Sect. 4],
P’ 1y := Floor(A; -Fy j;-1.6,10-1bf)

Top Plate Capacity:

Define cross sectional area of single #2 DF 2x4 & 2x6 top plate:

Define nominal tensile stress [NDS-15 Suppl., Table 4A]
Adjusted tensile force capacity [NDS-15, Sect. 4],

P't dtp = Floor(1.6Ay,-Fy gy, 10-1bf )

Double Top Plate Splice Nailing Capacity:
Define lap splice length:

Define nail edge distance:

Define nominal 10d Common nail capacity [NDS-15, Table 12N]:

Adjusted nail capacity per [NDS-15, Sect. 11],
Z'_dtp = Floor(Z,, gp1.6-1.1, 1-1bf)

Minimum number of nails for double top late transfer force,

Pt o
Natp = Ceil] —=——,1
2'Z'n_d'(p

Spacing of nails over 48" lap splice length,

Ld'[ —2d d
Sdtp == Floor(p—e‘tp, 1-in

ndtp - 1
Anchor Bolt Capacity:

Define anchor bolt diameter:

Define nominal anchor bolt capacity [NDS-15, Table 12E]:

) 2.5\ (1070 ]
Z,g = stack| 860, linterp -in, ,3.0-in| |- Ibf
3.5 1140

Adjusted anchor bolt capacity [NDS-15, Sect. 11.3],

ZIAB = FIOOf(ZAB' 16, IOIbf)
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Ay = 14.84.in°
Ft rj == 1070-psi

P't yj = 25400-Ibf

Ay = 2.19-in
Ft_IJ = 575p$|
P' 13 = 2010-Ibf

525\ o
Adtp = 825 -In

Ft_dtp = 575- pSI

' 4820
Pap = { 7550 )1

Ldtp = 48.0-in
de_dtp = 1.0-in
Zy gip = 141-Ibf

Z'0dtp = 248-Ibf

10
n =
dtp 16
5.00)
S = -In
%=1 3.00
Dab =
i 86000
"8~ 1 1105.00

, 1370)
A8~ {1760

-in

o | L
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Company: Date: |8/13/2018

i ™
m Anchor DeSIQner Engineer: Page: | 1/5

Version 2.9.7376.0 Address:

Strong-T ie Software Project:

Phone:

E-mail:

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: F1554 Grade 36

Diameter (inch): 0.625

Effective Embedment depth, her (inch): 7.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 8.38

Cnmin (inch): 0.81

Smin (inch): 2.50

Recommended Anchor
Anchor Name: J- or L-Bolt - 5/8"@ J- or L-Bolt, F1554 Gr. 36

Project description: Cast-In-Place Anchor Bolts
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 32.00

State: Cracked

Compressive strength, f'c (psi): 3000

L‘Pc,V: 1.0

Reinforcement condition: A tension, A shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: Yes
Ignore 6do requirement: Yes

Build-up grout pad: No

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. Company: Date: |8/13/2018
™
m énﬁhor DeS|gner Engineer: Page: |2/5
Strono-Tie ) . ware Project:
g i Version 2.9.7376.0 Address:
Phone:
E-mail:

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: Yes

Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (d) is satisfied
Ductility section for shear: 17.2.3.5.3 (c) is satisfied

Qo factor: not set

Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:

Nua [Ib]: O
Vuax [lb] 0
Vaay [Ib]: 2170

<Figure 1>

g 21701b

Y

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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m Anchor Designer™ (E:°"7pa"y_: Sate:_ 2?,1_3/2018
Strono-Tie . Project:
g i Version 2.9.7376.0 Address:
Phone:
E-mail:
<Figure 2>
A
LN
(S
LN
Y
LN
N
(@\
A

4.00 4.00

A
Y
A
Y

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Date: |8/13/2018

. C :
IELEED Anchor Designer™
ngineer:

Page: | 4/5

iy Software Project:
Version 2.9.7376.0 Address:

®

Phone:

E-mail:

3. Resulting Anchor Forces
Anchor Tension load, Shear load x,
Nua (Ib) Vuax (Ib)

Shear load y,
Vuay (Ib)

Shear load combined,
V(Vuax)2+(Vuay)? (Ib)

1 0.0 0.0

2170.0

2170.0

Sum 0.0 0.0

Maximum concrete compression strain (%o): 0.00

Maximum concrete compression stress (psi): 0

Resultant tension force (Ib): 0

Resultant compression force (Ib): 0

Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, €'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'vy (inch): 0.00

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)
Vsa (Ib) dgrout I ParoutpVsa (Ib)
7865 1.0 0.65 5112

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

@Vep = PkcpNep = ¢kcp(ANc/ANco) Yea N ¥e,n Pop NN (Sec. 17.3.1 & Eq. 175313)
Kep Anc (inz) Anco (inZ) YedN Yen PeoN

2170.0

Ns (Ib) ¢

2170.0

$Vep (Ib)

20 68.00 132.25 0.843 1.000 1.000

11. Results
11. Interaction of Tensile and Shear Forces (Sec. D.7)?

9866 0.70

Shear Factored Load, Vua (Ib) Design Strength, @Vx (Ib) Ratio

5990

Status

Steel 2170 5112
Pryout 2170 5990

0.42
0.36

5/8"@ J- or L-Bolt, F1554 Gr. 36 with hef = 7.000 inch meets the selected design criteria.

Pass (Governs)
Pass

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. C : Date: |8/13/2018
IR Anchor Designer™ Compery Dats_Tor
Strong'-T ie Software Project:
il Version 2.9.7376.0 Address:
Phone:
E-mail:
12. Warnings

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per
designer option.

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Concrete breakout strength in shear has not been evaluated against applied shear load(s) per designer option. Refer to ACI 318 Section
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Per designer input, ductility requirements for tension have been determined to be satisfied — designer to verify.
- Per designer input, ductility requirements for shear have been determined to be satisfied — designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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: ™ Company: Date: |[8/13/2018
m Anchor DeSIQner Engineer: Page: | 1/5
s uey Software Project
i Version 2.9.7376.0 Address:
Phone:
E-mail:

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Concrete screw

Material: Carbon Steel

Diameter (inch): 0.625

Nominal Embedment depth (inch): 4.000
Effective Embedment depth, hes (inch): 2.970
Code report: ICC-ES ESR-2713

Anchor category: 1

Anchor ductility: No

hmin (inch): 6.00

Cac (inch): 4.50

Cnmin (inch): 1.75

Smin (inch): 3.00

Recommended Anchor
Anchor Name: Titen HD® - 5/8"@ Titen HD (THDB model), hnom:4" (102mm)
Code Report: ICC-ES ESR-2713

Project description: Post Installed Anchor Bolts
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 12.00

State: Cracked

Compressive strength, f'c (psi): 3000

L'uc,v: 1.0

Reinforcement condition: A tension, A shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: Yes
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. Company: Date: |8/13/2018
™
m énﬁhor DeS|gner Engineer: Page: |2/5
Strono-Tie ) . ware Project:
g i Version 2.9.7376.0 Address:
Phone:
E-mail:

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: Yes

Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (d) is satisfied
Ductility section for shear: 17.2.3.5.3 (c) is satisfied

Qo factor: not set

Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:

Nua [Ib]: O
Vuax [lb] 0
Vaay [Ib]: 2170

<Figure 1>

g 21701b

Y

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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m Anchor Designer™ (E:°"7pa"y_: Sate:_ 2?,1_3/2018
Strono-Tie . Project:
g i Version 2.9.7376.0 Address:
Phone:
E-mail:
<Figure 2>
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Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Date: |8/13/2018

. C :
IELEED Anchor Designer™
ngineer:

Page: | 4/5

iy Software Project:
Version 2.9.7376.0 Address:

®

Phone:

E-mail:

3. Resulting Anchor Forces
Anchor Tension load, Shear load x,
Nua (Ib) Vuax (Ib)

Shear load y,
Vuay (Ib)

Shear load combined,
V(Vuax)2+(Vuay)? (Ib)

1 0.0 0.0

2170.0

2170.0

Sum 0.0 0.0

Maximum concrete compression strain (%o): 0.00

Maximum concrete compression stress (psi): 0

Resultant tension force (Ib): 0

Resultant compression force (Ib): 0

Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, €'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'vy (inch): 0.00

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)
Vsa (Ib) dgrout I ParoutpVsa (Ib)
8000 1.0 0.60 4800

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

@Vep = PkcpNep = ¢kcp(ANc/ANco) Yea N ¥e,n Pop NN (Sec. 17.3.1 & Eq. 175313)
Kep Anc (inz) Anco (inZ) YedN Yen PeoN

2170.0

Ns (Ib)

2170.0

$Vep (Ib)

2.0 54.00 64.00 0.906 1.000 1.000

11. Results
11. Interaction of Tensile and Shear Forces (Sec. D.7)?

4055

Shear Factored Load, Vua (Ib) Design Strength, @Vx (Ib) Ratio

0.70

4341

Status

Steel 2170 4800
Pryout 2170 4341

0.45
0.50

5/8"@ Titen HD (THDB model), hnom:4" (102mm) meets the selected design criteria.

Pass
Pass (Governs)

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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m Anchor DesignerT"" (E)onlwpan){: Date:. 8/13/2018
ngineer: Page: | 5/5
Strong'-T ie Software Project:
il Version 2.9.7376.0 Address:
Phone:
E-mail:
12. Warnings

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per
designer option.

- Concrete breakout strength in shear has not been evaluated against applied shear load(s) per designer option. Refer to ACI 318 Section
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Per designer input, ductility requirements for tension have been determined to be satisfied — designer to verify.
- Per designer input, ductility requirements for shear have been determined to be satisfied — designer to verify.
- Designer must exercise own judgement to determine if this design is suitable.

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Engineering Required

ALL POSTS, SHEAR WALLS, BEAMS, FOUNDATION, FOOTINGS,
& OTHER STRUCTURAL MEMBERS TO BE FULLY ENGINEERED
AS NEEDED.
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Main Floor Plan

ROOF TRUSS PROVIDERS

PLEASE PROVIDE YOUR PLANS TO THIS OFFICE VIA EMAIL
(mwcmo1@gmail.com).

FLOOR TRUSS PROVIDERS
PLEASE PROVIDE YOUR PLANS TO THIS OFFICE VIA EMAIL
(mwcmo1@gmail.com).

Braced Wall Schedule

CONTINOUS SHEATHING CONDITION (SEISMIC D , WIND 85)

ABW PER DETAIL SH 4 (IF NEEDED)

CS-PF PER DETAIL SH 4

CS-WSP 8d COMMON — 6” EDGE 12" FIELD

GB 1.3/8 (13 GA) GB SCREW — 7" EDGE 7" FIELD

SYMBOL DESCRIPTION
® HAMMER ARRESTOR
FAN VENTED TO EXTERIOR
N SMOKE / CARBON MONOXIDE DETECTOR (NOTE 15)
SD Sb/CO
FPHBT FROST PROOF HOSE BIB
SC/AC SOLID CORE / AUTO CLOSER
T SAFETY OR TEMPERED GLASS

# DESCRIPTION CREDITS
AIR LEAKAGE CONTROL AND EFFICIENT VENTILATION 2a
Compliance based on on R402.4.1.2: Reduce the test air
leakage to 3.0 air changes per hour maximum
and

2a All whole house ventilation requirements as determined by 0.5
section M1507.3 of the international Residential Code shall
be met with a high efficiency fan (maximum 0.35 including
an ECM motor are allowed, provided that they are
controlled to operate at low speed in ventilation only mode.

3b HIGH EFFICIENCY HVAC EQUIPMENT 3b: 1
Air-source heat pump with minimum HSPF of 9.0
EFFICIENT WATER HEATING 5a.

54 All showerhead and kitchen sink fauscets installed in the 05
house shall be rated at 1.75 GPM or less. All other lavatory ’
faucets shall be rated in 1.0 GPM or less.

5 EFFICIENT WATER HEATING 5c. 15

¢ Electric heat pump water heater with a minimum EF of 2.0 :
TOTAL 35

BUILDING INFORMATION

MAIN FLOOR SF: 2055
SECOND FLOOR SF: 1527
BASEMENT FLOOR SF 1304
TOTAL CONDITIONED SF: 4886
TOTAL UNCONDITIONED SF:

UNFINISHED SF: 723
GARAGE SF: 896
COVERED AREA SF: 0

MCLEOD

HOME DESIGNS

Page 29 of 136

www.mcleodhomedesigns.com
1900 Fowler Street, Suite F
Richland, WA 99352

Altman's East Lot

509-528-2884

APN 30204591351

Building Information:

Main Floor SQ FT: 2055
Second Floor SQ FT: 1527
Basement SQ FT: 1304
TOTAL SQ FT: 4886
Unfinished SQ FT: 723
Garage SQ FT: 896
Covered Area SQ FT: 0

Copyright Disclaimer

COPYRIGHT MCLEOD HOME DESIGNS LLC
- DESIGN CONCEPTS AND DRAWINGS ARE
NOT TO BE USED WITHOUT WRITTEN
CONSENT OF DESIGNER. DESIGNS ARE
INTELLECTUAL PROPERTY OF MCLEOD
HOME DESIGNS LLC.

THIS PLAN IS FOR ONE TIME
CONSTRUCTION USE.

Builders Responsibility

THESE DRAWINGS ARE IN PART DIAGRAMMICAL AND DO NOT SHOW IN DETAIL HOW

WORKMANSHIP, MATERIAL AND INSTALLATION OF MATERIAL ARE TO BE BROUGHT TOGETHER TO

COMPLETE THE WHOLE STRUCTURE. IT IS THE RESPONSIBILITY OF THE BUILDER TO BUILD

THE STRUCTURE TO COMPLY WITH ALL APPLICABLE FEDERAL, STATE, COUNTY, CITY CODES AS

THEY APPLY TO EACH COMPONENT.

General Notes:

Engineering Required

AS NEEDED.

ALL ENGINEERING DOCUMENTATION, FLOORING, AND ROOF
PACKAGES SUPERCEDED THESE DRAWINGS.

ALL POSTS, SHEAR WALLS, BEAMS, FOUNDATION, FOOTINGS,
& OTHER STRUCTURAL MEMBERS TO BE FULLY ENGINEERED

PROVIDE 30" RANGE AND HOOD W/ 100 CFM FAN VENTED TQ EXTERIOR.

2. PROVIDE WATER RESISTANT GYPSUM BOARD IN TUB OR SHOWER RECESS.
3. PROVIDE 50 GALLON (MIN) WATER HEATER W/ ASME RATED TEMPERATURE AND PRESSURE
RELIEF VALVE W/ 3/4" COPPER DRIP
4. BUILDER TO VERIFY ALL ASPECTS AND DIMENSIONS OF THESE DRAWINGS. ANY PROBLEMS
WITH THESE DRAWINGS ARE TO BE BROUGHT TO THE IMMEDIATE ATTENTION OF THIS
DESIGNER, MARK McLEOD (509) 528-2884.
5. DO NOT SCALE THESE DRAWINGS.
6. EXTERIOR WALLS OF HOUSE ARE TO BE 2 X 6, UNLESS OTHERWISE SPECIFIED.
7. INTERIOR WALL OF HOUSE ARE TO BE 2 X 4, UNLESS OTHERWISE SPECIFIED.
8. EXTERIOR WALLS OF GARAGE ARE TO BE 2 X 6, UNLESS OTHERWISE SPECIFIED.
9. HOUSE INSULATION AS NOTED BELOW:
EXTERIOR WALLS = R-21 BATT INSULATION
EXTERIOR CEILING = R-49 BLOWN INSULATION
EXTERIOR FLOORS = R-30 BATT INSULATION
10. ALL FINISH GRADE WORK SHALL BE NO CLOSER THAN 6" TO FINISH SIDING.
11, ALL HEADER MATERIAL FOR BEARING WALLS TO BE 3 %" x 9" G.L. HEADER STOCK
UNLESS OTHERWISE NOTED.
12. DIMENSIONING FORMAT AS FOLLOWS:
OVER ALL DIMENSIONS SHALL BE FROM EXTERIOR TO EXTERIOR OF
BUILDING.
BREAKS OR JOGS IN BUILDING SHALL BE DIMENSIONED FROM EXTERIOR
OF BUILDING.
INTERIOR WALL DIMENSIONS:
VERTICALLY SHALL BE TAKEN FROM THE TOP SIDE OF THE WALL.
HORIZONTAL WALLS SHALL BE TAKEN FROM THE LEFT SIDE OF WALL.
OPENINGS SHALL BE DIMENSIONED FROM CENTER (EXCEPT GARAGE
OPENINGS)
13. ANGULAR WALLS ARE ON A 45 DEGREE ANGLE, UNLESS OTHERWISE NOTED.
14. PROVIDE GAS FIREPLACE PER IRC 302.13 (per plan)
15. NOTE ALL SMOKE DETECTORS ARE ELECTRICALLY HARDWIRED.
16.  ALL WINDOWS ARE TO BE .3 U FACTOR MAX.
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MCLEOD

HOME DESIGNS

www.mcleodhomedesigns.com
1900 Fowler Street, Suite F

Richland, WA 99352 509-528-2884

Altman's East Lot
APN 3020459151

Building Information:

Main Floor SQ FT: 2055
Second Floor SQ FT: 1527
Basement SQ FT: 1304
TOTAL SQ FT: 4886
Unfinished SQ FT: 723
Garage SQ FT: 896
Covered Area SQ FT: 0

Copyright Disclaimer

COPYRIGHT MCLEOD HOME DESIGNS LLC
- DESIGN CONCEPTS AND DRAWINGS ARE
NOT TO BE USED WITHOUT WRITTEN
CONSENT OF DESIGNER. DESIGNS ARE
INTELLECTUAL PROPERTY OF MCLEOD
HOME DESIGNS LLC.

THIS PLAN IS FOR ONE TIME
CONSTRUCTION USE.

Engineering Required

ALL POSTS, SHEAR WALLS, BEAMS, FOUNDATION, FOOTINGS,
& OTHER STRUCTURAL MEMBERS TO BE FULLY ENGINEERED
AS NEEDED.

ALL ENGINEERING DOCUMENTATION, FLOORING, AND ROOF
PACKAGES SUPERCEDED THESE DRAWINGS.
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SERVICE DIAPHRAGM / SHEAR WALL / OVERTURNING LOADS

Page 31 of 136

DIAPHRAGM LOADS

S = Simply Supported; C = Cantilever

L W Fq Vq \Z My | Te=Cqy VDeay
Level B Load LW [ Way (pl Supp. » INT, C Remark
eve ay oa ) () Waise (1) (1bf) upp (1bf) @1 | (fbf)  (Ibh ol D ase emarks
Perpendicular to Narrow Face
Roof BE W 42.000 42000 1000 3119 13,100 S 6550 | 156 68,775 1,638 180 087 3
| 42.000 \ \
lezgr AB | W 10.000 30.000 0333 2485 14,600 C 2485 | 83 12426 415 180 3
lezgr CDE| W 28.000 32.000 0.875 2485 14,600 S 3,479 | 109  24354| 762 180 3
lezgr BDE | W 42.000 42.000 1.000 2485 14,600 S 5219 | 124 54,797 1,305 215 3
lezgr EF | W 6750 16500 0409 2485 14,600 C 1,677 | 102 5661 | 344 180 3
, 58.750 | ] | ] ] | |
?’1[22 BE W 42.000 42.000 1.000 2452 10300 S 5150 | 123 54,075 1,288 215 3
42.000 \ \
L w Fq Vy \Z My | Tg&Cy VDea
Level B Load LW | way (pl Supp. > INT,  C Remark
over| P om ™ (@ Ma PO b SR by |l (b (b (I D | e e
Perpendicular to Wide Face
Roof | 23 w 42,000 42.000] 1.000 3190 13400 S 6,700 | 160 70,350 1,675 180 3
42,000 ] \ ] ] | |
[FJ‘{’;’(?: 12 10.500 30.000 0350 2284 19300 S 1,199 | 40 3,148 | 105 180 3
Upper
| 23 w 42.000 42.000 1.000 2284 19300 S 479 | 114 50363 | 1,200 215 3
Upper
|45 32.000 28.000  1.143 2284 19300 S 3,654 | 131 29236 1,045 180 3
. 84500 | ] | ] ] |
g{gg; 12 10.500 30.000 0350 2933 15400 S 1,540 | 51 | 4,043 | 135 215 3
g{gg; 23 42,000 42.000 1.000 2933 15400 S 6,160 | 147 64,680 | 1,540 215 3
| 52500 | | |




DIAPHRAGM LOADS

S = Simply Supported; C = Cantilever

Page 32 ot 136

Ay L W Fq V4 Vg My | T&=Cq4 Vbea
Level Ba Load | EL (ps L/'W 1w (pl Supp. %2 INT, Case Remarks
Y P @ O oy S abh i b b ) ’
Perpendicular to Narrow Face
Roof BE | E 396 2,116 42000 42.000) 1.000 1995 | 8379 S 4,190 | 100 43992 1,048 I
2,116 | 42.000 8379 [
leggr AB | E 429 408 10.000 30.000 0333 1750 1,75 C 1,750 | 58 8752 292 180 3
lezgr C-DE | E 429 1,088 28.000 32.000 0875 1667 4668 S = 2334 | 73 16336| 5ll 180 3
lezgr B-DE | E 429 2,207 42.000 42.000 1.000 2254 @ 9468 S 4734 | 113 49,707| 1,184 215 3
lezgr EF | E 429 160 6750 16.500| 0409 1017 686 C 686 42 2317 | 141 180 3
3,863 | 58.750 \ 16,572 \ ] \ \
2’1[22 BE | E 543 2,055 42000 42.000/ 1.000 2657 | 11,159 S 5579 | 133 58583 1,395 215 3
2,055 | 42.000 11,159 \ \
Ay L W Fq V4 Vg My | T&=Cq4 Vbea
Level Ba Load | EL (ps LW  wgig (pl Supp. %2 INT, Case Remarks
Y P @ O oy S abh i b b () ’
Perpendicular to Wide Face
Roof 23 | E 396 2,116 42000 42.000) 1.000 1995 | 8379 S 4,190 | 100 43992 1,048 I
2,116 | 42.000 \ 8,379 | \ \ \
lezgr 1-2 E 429 443 10500 30.000/ 0.350 181.0 | 1,900 S 950 32 2494 | 84 180 3
lezgr 23 E 429 2332 42000 42.000 1.000 2382 | 10,004 S 5002 | 119 52,522 17251 215 3
lezgr 3-4 E 429 1,088 32.000 28.000 1.143 1459 4668 S 2334 | 8 18670 667 180 3
3,863 | 84.500 \ 16,572 \ \ [ \
2’1[22 1-2 E 543 443 10500 30.000/ 0350 229.1 | 2,405 S 1203 | 40 3,157 106 215 3
2’1[22 23 E 543 1,612 42000 42.000/ 1.000 2084 | 8753 S 4377 | 104 45954 1,095 215 3
2,055 | 52.500 | 11,159 | \ | | | |




WALL LINE LOADS

F W F prev Fwﬁlol Ld Vw d Viw_sw po*F e Fprev stﬁlot Page 3301 156
Level Wall | Load | (Ibf) (bf) (b | (@) | (plf) b, (f) (Pl T (b | b | (b Remarks
Perpendicular to Narrow Face
2nd B 6,550 0 6,550 42.000 156  16.500 397 0 6,550
Floor
le‘;gr E w 6,550 0 6,550 42.000 156  16.000 409 0 6,550
13,100 | | 113,100 | |
le‘;gr B E 4,190 0 4,190 42.000 100 16500 254  1.000 5447 0 5,447
le‘;gr E E 4,190 0 4,190 42000 100 16000 262  1.000 5447 0 5,447
8,379 | 10,893 | 110,893 | |
ggg; B W | 7,704 0 7,704 42,000 183 16333 472 6,550 14,254
Main
C 3,479 0 3479 32,000 109  27.000 129 0 3,479
Floor
Main
Floor  DE 10,375 0 10,375 74.000 140 16000 648 6,550 16,925
14,600 | | 134,658 | |
ggg; B E 6,484 0 6484 42000 154 16333 397 1128 7473 5447 12,920
Main
Floor | C E 2,334 0 2,334 32000 73 27.000 8 1128 2,690 0 2,69
Main
Floor  DE E 7,754 0 7,754 74000 105  16.000 485  1.128 8,937 5447 14383
16,572 | 19,099 | 129,992 | | |
]fnaeszt B w 5,150 0 5150 42.000 123 42.000 123 14254 19,404 RW=Retaining Wall
z:; E 5,150 0 5150 42000 123 42000 123 16,925 22,075 RW=Retaining Wall
10,300 | | 141,479 | | |
z:; B E 5,579 0 5579 42.000 133 42.000 133 2436 2,977 12,920 15,897 RW=Retaining Wall
z:; E E 5,579 0 5579 42.000 133 42.000 133 2436 2977 14,383 17,361 RW=Retaining Wall
11,159 | \ | 5,955 | 133,258 | | |




WALL LINE LOADS

F W F prev Fwﬁlol Ld Vw d Viw_sw po*F e Fprev stﬁlot Page 34 01 156
Level | Wall | Load | (Ibf) (bf)  (bH | () (I b, () (I T (bf) | (Ibf) | (IbH Remarks
Perpendicular to Wide Face
2nd 2 6,700 0 6,700 40.000 168  36.000 186 0 6,700
Floor
lezgr 3 w 6,700 0 6,700 40.000 168  25.667 261 0 6,700
13,400 | | 113,400 |
lezgr 2 E 4,190 0 4,190 40.000 105  36.000 116  1.000 5,447 0 5,447
lezgr 3 E 4,190 0 4,190 40.000 105  25.667 163  1.000 5,447 0 5,447
8,379 | 10,893 | 110,893 |
Main
1 w 1,199 0 1,199 30.000 40  22.000 55 0 1,199
Floor
Main
Floor | 2 w 5,996 0 5996 42.000 143  12.000 500 6,700 12,696
Main
Floor 3 w 8,451 0 8,451 42.000 201  39.000 217 6,700 15,151
Main
Floor | 4 w 3,654 0 3,654 28.000 131  20.000 183 0 3,654
19300 | | 132,700 |
Main
Floor 1 E 950 0 950 30.000 32 22.000 43 1128 1,095 0 1,095
ggg; 2 E 5,952 0 5952 42000 142 12,000 496 1128 6860 5447 12307
Main
Floor 3 E 7,336 0 7336 42.000 175  39.000 188  1.128 8,454 5447 13,901
Main
Floor | 4 E 2,334 0 2,334 28.000 83  20.000 117 1128 2,690 0 2,690
16,572 | 19,099 | 129,992 |
Base- | 1,540 0 1,540 30000 51 24750 62 1,199 2,739
ment
Base-
ont 2 w 7,700 0 7,700 42.000 183  12.000 642 12,696 20,396
Base-
ont 3 6,160 0 6,160 42.000 147  42.000 147 15,151 21,311
15,400 | \ 44,446 \ [
]fnaesst 1 E 1,203 0 1203 30000 40 30000 40 2436 642 1,095 1,737 |RW=Retaining Wall
]fnaesst 2 E 5,579 0 5579 42.000 133 42,000 133 2436 2,977 12,307 15,284 RW=Retaining Wall
]fnaesst 3 E 4377 0 4377 42000 104  42.000 104 2436 2,336 13,901 16,237 RW=Retaining Wall
11,159 | | 5,955 | 133,258 | |




SHEAR WALL / OVERTURNING LOADS

Indicates increased shear wall loads due to wall height to width ratio greater than 2:1, per SDPWS-15, Sect. 4.3.4.2. ARF=1.25-0.125H /b, .

Page 35 of 156

bsimin bsﬁtol XF w Vsw VSWcap Votw H ngot
Level | Wall Wall Segments (ft) H/b, ARF (ft) (Ibf) (plf) WallID | (plf) INTsw (plf) (ft) (Ibf) Remarks
Perpendicular to Narrow Face

lezgr B (2)3'-6" +(2) 7'-6" 3.500 16.500 | 6,550 4 640 397 9.083

2nd E @) 4-0" 4.000 3 9.083
Floor

Main | 310" + (2) 4-0" + 3'-6" 8 9.083
Floor

Main C 270" 1 9.083

Floor

Main E (4) 40" 8 9.083

Floor
Lower

B RW 42.000

Floor
Lower RW 42.000

Floor

SHEAR WALL / OVERTURNING LOADS
Indicates increased shear wall loads due to wall height to width ratio greater than 2:1, per SDPWS-15, Sect. 4.3.3.4.1 ARF =2b/h.
bsimin bsﬁtot Z:Fw Vsw Vsweap Votw H Fgﬁol
Level | Wall Wall Segments (fy | Hb, ARF (f) | (bH | (pl) | WallID (plf) INTgy (plf) (fy | (bH Remarks
Perpendicular to Wide Face

lezgr 2 11-0" + 6'-7" + 7'-5" + 11'-0" 6.583 1.000 | 36.000 | 6,700 1 260 186 9.083

lezgr 3 10'-6" + 7'-0" + 8'-2" 7.000 1.000 | 25.667 | 6,700 2 380 261 9.083

Main | 160" + 6-0" 6.000 1.000 | 22.000 1,199 1 260 55 9.083

Floor

Main |, 410" + 8-0" 4.000 12.000 12,696 8 1280 1,058  9.083

Floor

Maln U " U "

Floor 3 20'-7" + 18'-5 18.417 1.000 | 39.000 |15,151 3 490 388 9.083

Main

Floor 4 6'-0" + 8'-0" + 6'-0" 6.000 1.000 | 20.000 | 3,654 1 260 183 9.083
Base- RW 24750 | 2,739

ment

Base- 5 RW 12.000 20,396

ment

Base- 1, RW 42.000 | 21,311

ment




OVERTURNING DESIGN

bs DL, Wl DL, Wy Wiot Py P, Fg o Foot | Forot | Fiotot Strap/ Fupeap Page 36 or 156
Level Wall = (fo) (s buy(f) () (psD | () | (plf) | (Ibf) | (b (b (b (b (b = Holdown | (Ibf) | INT. Remarks
Perpendicular to Narrow Face
lezgr B 300 17 4000 68 12 109 177 310 | 186 3,606 3420 0 | 3420  MST48 4,205
7.500 17 23.000 391 12 109 500 | 1,875 | 1,125 3,606 2481 0 | 2481  MST48 47205
‘ ‘ ‘ ‘ ‘ ‘ 3,420 HDU4 4,565 Max. Total Uplift Down to Fndn.
le‘;gr E 4000 17 4000 68 12 109 177 354 | 212 3718 3,506 0 | 3,506  MST48 4,205
g{gg B 3833 15 14750 221 12 109 330 633 | 380 7,927 7,547 3420 10,967 HHDQIl 11,810 Stacked Side
\ \ \ \ \ \ 7927 7927 0 | 7927  HDQS 9230 Non-Stacked Side
4.000 15 14750 221 12 109 330 661 | 396 7927 7531 0 | 7,51 HDQ8 9,230
3.500 15 14750 221 12 109 330 578 | 347 7,927 7580 0 | 7,580 HDQS 9230 Non-Stacked Side
\ | | \ \ \ 7927 7,927 2481 10,408 HHDQIl 11,810 Stacked Side
Main
Flooy € 27000 17 16000 272 12 109 381 | 5,144 3,086 1,170 -1916 0 | -1,916 N/A 500
g{gg E 4000 15 10583 159 12 109 268 536 | 321 9,609 9,287 3,506 12,793 ~HDUI4 14,445




OVERTURNING DESIGN

bs DL, Wl DL, Wy Wiot Py P, Fg o Foot | Forot | Fiotot Strap/ Fupeap Page 57 ot 156
Level  Wall | (f) | (psf) by (f) () | (sH (o) | (pl) | (bH | (b (b | (bfy | (Ibf) = (Ibf) = Holdown | (Ibf) | INT,g Remarks
Perpendicular to Wide Face
le‘;gr 2 11000 17 5000 85 12 109 194 1,067 | 640 1,691 1,050 0 | 1,050  MST37 2,710
6583 17 5000 85 12 109 194 | 639 | 383 2371 1988 0 | 1,98  MST37 2710
7417 17 5000 85 12 109 194 | 719 | 432 2371 1939 0 | 1,939  MST37 2710
11000 17 5000 85 12 109 194 | 1,067 | 640 2371 1,731 0 | 1,731  MST37 2,710
\ \ \ \ \ \ 1988  HDU2 3075 Max. Total Uplift Down to Fndn.
le‘;gr 310500 17 5000 85 12 109 194 1,019 | 611 2371 1,760 0 | 1,760  MST37 2,710
7.000 17 5000 85 12 109 194 | 679 | 407 2371 1964 0 | 1964  MST37 2710
8167 17 5000 85 12 109 194 | 792 | 475 2371 1.89% 0 | 1,896  MST37 2,710
\ \ \ \ \ \ 1964  HDU2 3075 Max. Total Uplift Down to Fndn.
Main
Flooy 116000 17 7000 119 1S 136 | 255 2042 1225 495 730 0 -730 N/A 500
6000 17 7000 119 15 136 255 | 766 | 459 495 36 0 36 N/A 500
g{gg 2 4000 15 1000 15 12 109 124 248 | 149 9610 9461 1,050 10,511 HHDQI1 11,810 Stacked Side
\ \ \ \ \ \ 9,610 9,610 0 | 9610 HHDQIl 11,810 Non-Stacked Side
8.000 15 1000 15 12 109 124 | 49 | 298 9,610 9312 0 9312 HHDQIl 11,810 Non-Stacked Side
\ | | \ \ \ 9,610 9,610 1,731 11,341 HHDQIl 11,810 Stacked Side
g{gg 320583 15 1000 15 12 109 124 1276 | 766 3,529 2,763 1,760 4,523  HDUS 5,645 Stacked Side
\ \ \ \ \ \ 3520 3529 0 | 3529  HDU4 4565 Non-Stacked Side
18417 15 1000 15 12 109 124 | 1,042 | 685 3,529 2844 0 2844  HDU4 4,565 Non-Stacked Side
\ | | \ \ \ 3520 3,529 1,896 5425  HDUS 5,645 Stacked Side
Main
ooy 46000 17 3000 s 2 109 160 480 | 288 1660 1372 0 | 1372  LTT20B 1,500
8000 17 3.000 51 12 109 160 | 640 | 384 1,660 1276 0 | 1276  LTT20B 1,500




COLLECTOR FORCES

L4 Vw_d b ot | Ve sw L. Ve F. Strap/Clips Governing Page 38 of 136
Level | wall | (f9 (plf) (fy | (i) | &)  (plf) IR; (Ibf) (if req'd) Feap | INT | Load | Figep Remarks
Perpendicular to Narrow Face
lezgr B 42.000 156 16.500| 397 25.500 -241 1.00 3,977 N/A 0 w 6,628
lezgr E 42.000 156 16.000| 409 26.000 -253 1.00 4,055 N/A 0 Y 6,758
Main
Floor B 42.000 183 16.333| 472 25.667 -288 1.00 4,708 N/A 0 w 7,846
2/1[2:)2 C 32.000 109 27.000| 129 5.000 -20 1.00 3,479 CMSTC16x13'-0" w/16d Sinkers All Holes 4,690 Y 5,799
2/1[2::; D/E | 74.000 140 16.000| 648 58.000 -508 1.25 5,608 CMST14x20'-0" w/10d's All Holes 6,475 w 9,347
Ly Vy d botor | Vwsw L. Ve F, Strap/Clips Governing
Level | wall | (f9) (plf) (f | @l )  (pl) IR, (Ibf) (if req'd) Feep | INT | Load | Figep Remarks
Perpendicular to Wide Face

lezgr 2 40.000 168 36.000 186 4.000 -19 1.00 670 N/A 0 1,117
ler(:gr 3 40.000 168 25.667 261 14.333  -94 1.00 2,401 N/A 0 4,001
Main
Floor 1 30.000 40 22.000 55 8.000 -15 1.00 320 N/A 0 Y 533
Main
Floor 2 42.000 143 12.000 500 30.000 -357 1.00 4,283 N/A 0 w 7,138
Main
Floor 3 42.000 201 39.000 217 3.000 -15 1.00 604 N/A 0 W 1,006
Main

4 28.000 131 20.000 183 8.000 -52 1.00 1,044 N/A 0 W 1,740

Floor




DIAPHRAGM CLIP / ANCHOR BOLT

2Fw Lw Vw Fclip Sx:lip Vx:lip Lw Vi FABcap SAB vABcap Page s9or 156
Level wal | () (® | () Clp | () () | (Gl) INT,,  Remaks | () ) @D () | ng | () INT., Remarks
\ 5/8” Dia. AB in 1-1/2" HF Plate, NDS-15, Table 11E, Adjusted: Z' = 1,370 Ibf
Perpendicular to Narrow Face

2nd B | 6550 | 42000 | 156 RBC 445 24 223
Floor
2nd

E | 6550 | 42000 | 156 RBC 445 24 223
Floor

. 4% O [
Main - p 4054 42000 | 339 A35 650 24 325 o Lver 16333 873 1370 16 104 1,028
Floor Acceptable
2’1122 C | 3479| 32000 | 109 A35 650 24 325 27.000 129 1370 48 25 3
2’1[22 DE 16925 74000 229  A35 650 24 325 16.000 1,058 1,370 16 124 1,028 3% Over Acceptable
2Fw Lw Vw Fclip Sx:lip Vx:lip Lw Vw FABcap SAB vABcap
Level | wall | (Ibh) (ft) (plH) | Clip | (IbH (in) (plf) | INT, Remarks (ft) (plf) | (IbH (in) nyg | (pID) INTxp Remarks
5/8” Dia. AB in 1-1/2" HF Plate, NDS-15, Table 11E, Adjusted: Z' = 1,370 Ibf
Perpendicular to Wide Face

2nd 2 6700 40000 @ 168 RBC 445 24 223
Floor
2nd

3 6700 40000 | 168 RBC 445 24 223
Floor
Main
o1 L199| 30000 40 A3S 650 24 325 22000 55 1370 48 09 343
2’1[22 2 12,696 42000 302 A35 650 24 325 12000 1,058 1,370 16 93 1028 3% Over Acceptable
Main
o3 12,696 42000 302 A5 650 24 325 39.000 326 1370 48 93 343
Main

4 3654 28000 | 131  A35 650 24 325 20000 183 1370 48 27 33

Floor
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COLLECTOR / DRAG STRUT LOADS

e e e I
.................... IF= 125
L (f)= 74.000 va(pl) = 140
D (f) = 16.000 L Ve (I = 648
' v. (plH) =i  -508
I — LW b Y PID) A DD E F (DD 5
' ft in ft
SV 4 o . 4.000 .. 308 . .5:2,033.0:-2,033.0: .
_Cc_ 7 0 7.000 140 981.4 i-1,051.6
SW 4 0 4.000 =508 1-2,033.0(-3,084.6
_Cc_ 12 0 12.000 140 §1,682.5i-1.402.1
SW 4 0 4.000 =508 1-2,033.01-3,435.1
_Cc_ 7 0 7.000 140 981.4 i-2.453.6
SV 4 o . 4.000 ;.. 508  i-2,033.0:-4486.6:
_Cc_ 32 0 32.000 140 44866 0.0
S TN A S S S A B
L () 74000 1 JAO00 el MAX 00 00
byt (ft) MIN §{-4,486.6i -5,608.3
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Dead Loads:

Concrete density:

Roof dead load:

Floor dead load:

Exterior wall dead load:

Partition dead load:

Dead load for members supporting 2 floors,
DLy = 2DLs

Live Loads:

Define wall live load:
Roof live load:

Floor live load:
Deck live load:
Main floor / slab on grade:

Define live load element factor for beams [ASCE 7-10, Table 4-2]:

Live load for members supporting 2 floors,
LLy = 2LLs

Snow Loads:

Define sloped snow:

Wind Loads:

Wind C&C LRFD downward load:

Wind C&C LRFD uplift load:

Wind C&C LRFD absolute horizontal load:
Seismic Loads:

Short seismic spectral response coefficient:
Seismic LRFD acceleration:

Redundancy factor:
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VERTICAL DESIGN

Yo := 150 pcf
DL, = 17-psf
DLy = 15psf
DL, := 15psf
DL;, := 12-psf
DLZf = 30pSf
LL,, := 5psf
LL, :=20-psf
LL; = 40psf
LL,; := 60-psf
LL,, = 100psf
KLL =

LLZf = 80pSf
SL, := 25 psf
WL, := 18.0psf
WL, = =74.0psf
WLy, := 42.0psf
Sps = 0.996
C,:=0.153

p, =13
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Sheathing Design:

Note: Positive values are gravity and negative values are uplift.

Wall Sheathing

Define span rating of sheathing & corresponding thickness: Span,, := "24/16"
Define maximum stud spacing: St max = 16.0-in
Define sheathing capacity [2001 NDS, Table 7.1]: Ucap w'= 128-psf
Maximum wall dead load,

DL, := Cymax(DLe,, DL,) DL,, = 230 psf
Governing roof sheathing load combination [ASCE 7-10, Sect. 2.4],

LL

U, A2 « — U,

— Uapp_w
ppw 1.00 wry 7

= 15.75-psf =0.12

cap_w

0.6- WL,
1.60
p,'0.7-DL,,
1.60
max(A2 ,A5a ,A5b)
Floor Sheathing
Define span rating of sheathing & corresponding thickness: Spany := "48/24"

AdSa «

A5b «

= 16.0-in
Define sheathing capacity [Ref. 2001 NDS, Table 7.1]: Ucap = 345-psf
Governing roof sheathing load combination [ASCE 7-10, Sect. 2.4],

Define maximum joist spacing: Sit_max -

. app_f
Uappj = |4l « E Uappj = 115.00-psf U—_f = 0.33
. cap

(1.0 + 0.14-Spg)- DL,
1.60
(1.0 + 0.10-Spg)-DL; + 0.75-LL,,
1.60
max(Al ,A2 ,45,46)

A5 «

A6 «
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Roof Sheathing
Define span rating of sheathing & corresponding thickness: Span, ;= "24/16"
Define maximum truss spacing: Sy max = 24.0-in
Define sheathing capacity [Ref. 2001 NDS, Table 7.1]: Ueap » = S1-psf
Governing roof sheathing load combination [ASCE 7-10, Sect. 2.4],
U " DL, U 36.52 ;
g o <— — DS
® 0.90 #2138 )7
DL, +LL,
A3a « —
1.25
DL, + SL,
A3b «
1.15
DL, + 0.6 WL,
ASa & ———
1.60
1.0 + 0.14-Spg)-DL,.
asp o\ os)-2L,
1.60
DL, + 0.75:(0.6: WL,) + 0.75-max(LL,,SLy)
Aba «
1.60
(1.0 + 0.10-Sp5)-DL, + 0.75-max(LL,, SL)
A6b «
1.60
0.6:DL, + 0.6-WL,
A7 «
1.60
(0.6 - 0.14-Spg)- DL,
A8 «
1.60
Xg « max(Al ,A3a,A3b,A5a ,A5b,A6a,A6b,A7 ,A8)
Xu < min(Al ,A3a,A3b,A5a,A5b ,A6a ,A6b,A7 ,A8)
stack(Xg ,Xu)
Applied load for panel,
. Uapp_r
Uupp = max( Uy, |min(U,)| ) Uypp » = 36.52-psf —= —0.72

cap_r
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Upper Floor Plan

www.mcleodhomedesigns.com
1900 Fowler Street, Suite F

Richland, WA 99352 509-528-2884

Altman's East Lot
APN 3020459151

Building Information:

Main Floor SQ FT: 2055
Second Floor SQ FT: 1527
Basement SQ FT: 1304
TOTAL SQ FT: 4886
Unfinished SQ FT: 723
Garage SQ FT: 896
Covered Area SQ FT: 0

Copyright Disclaimer

COPYRIGHT MCLEOD HOME DESIGNS LLC
- DESIGN CONCEPTS AND DRAWINGS ARE
NOT TO BE USED WITHOUT WRITTEN
CONSENT OF DESIGNER. DESIGNS ARE
INTELLECTUAL PROPERTY OF MCLEOD
HOME DESIGNS LLC.

THIS PLAN IS FOR ONE TIME
CONSTRUCTION USE.
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DWG t4886x0a east lot.dwg
Date 4/8/20 5:30:PM
By: Mark McLeod
Scale 1/4"=1'
Approved

Engineering Required

ALL POSTS, SHEAR WALLS, BEAMS, FOUNDATION, FOOTINGS,
& OTHER STRUCTURAL MEMBERS TO BE FULLY ENGINEERED
AS NEEDED.

ALL ENGINEERING DOCUMENTATION, FLOORING, AND ROOF
PACKAGES SUPERCEDED THESE DRAWINGS.

REV: 0 4/8/20
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ROOF TRUSS PROVIDERS

6 43 43 10 5-6 5 / 5-6 28-6 PLEASE PROVIDE YOUR PLANS TO THIS OFFICE VIA EMAIL
(mwcmo1@gmail.com).

FLOOR TRUSS PROVIDERS

PCB1 PLEASE PROVIDE YOUR PLANS TO THIS OFFICE VIA EMAIL
PCP1 (mwcmo1@gmail.com).

PCB1

PCP1

10’
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Braced Wall Schedule

CONTINOUS SHEATHING CONDITION (SEISMIC D , WIND 85)

ABW PER DETAIL SH 4 (IF NEEDED)
CS-PF PER DETAIL SH 4

CB2 CS-WsP 8d COMMON — 6” EDGE 12" FIELD

| P ” »
/ o8 1 3/8 (13 GA) GB SCREW — 7" EDGE 7" FIELD
COVERED PATIO ‘ )

PCP1

www.mcleodhomedesigns.com
1900 Fowler Street, Suite F
Richland, WA 99352 509-528-2884
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Builders Responsibility

THESE DRAWINGS ARE IN PART DIAGRAMMICAL AND DO NOT SHOW IN DETAIL HOW

© WORKMANSHIP, MATERIAL AND INSTALLATION OF MATERIAL ARE TO BE BROUGHT TOGETHER TO
FH2 COMPLETE THE WHOLE STRUCTURE. IT IS THE RESPONSIBILITY OF THE BUILDER TO BUILD
THE STRUCTURE TO COMPLY WITH ALL APPLICABLE FEDERAL, STATE, COUNTY, CITY CODES AS
THEY APPLY TO EACH COMPONENT.

RB1

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
_
B
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

FH2

—
@)
<
vs}
N

%
/|
7

) General Notes:
(2) 6X6 POST W/

24X24X42" HI STONE PROVIDE 30" RANGE AND HOOD W/ 100 CFM FAN VENTED TO EXTERIOR.

BASE, 2 PLCS 2. PROVIDE WATER RESISTANT GYPSUM BOARD IN TUB OR SHOWER RECESS.

PROVIDE 50 GALLON (MIN) WATER HEATER W/ ASME RATED TEMPERATURE AND PRESSURE

RELIEF VALVE W/ 3/4" COPPER DRIP

N\ cvel 4. BUILDER TO VERIY ALL ASPECTS AND DIMENSIONS OF THESE DRAWINGS. ANY PROBLEMS

WITH THESE DRAWINGS ARE TO BE BROUGHT TO THE IMMEDIATE ATTENTION OF THIS
DESIGNER, MARK McLEOD (509) 528-2884.

DO NOT SCALE THESE DRAWINGS.

EXTERIOR WALLS OF HOUSE ARE TO BE 2 X 6, UNLESS OTHERWISE SPECIIED.

INTERIOR WALL OF HOUSE ARE T0 BE 2 X 4, UNLESS OTHERWISE SPECIFIED.

EXTERIOR WALLS OF GARAGE ARE 10 BE 2 X 6, UNLESS OTHERWISE SPECIFIED.

HOUSE INSULATION AS NOTED BELOW:

7-2 y-4 EXTERIOR WALLS = R-21 BATT INSULATION DWG t4886x0a east lot.dwg

EXTERIOR CEILING = R-49 BLOWN INSULATION =

-6’ 10-6" 15 12 15 ’ EXTERIOR FLOORS = R-30 BATT INSULATION Date 4/8/20 5:30:PM

10. AL FINISH GRADE WORK SHALL BE NO CLOSER THAN 6" TO FINISH SIDING, By: Mark McLeod

32
. 11, ALL HEADER MATERIAL FOR BEARING WALLS TO BE 3 %" x 9" GL HEADER STOCK
all | OOI’ al | UNLESS OTHERWISE NOTED. Scale 1/4"=1'
12. DIMENSIONING FORMAT AS FOLLOWS:

OVER ALL DIMENSIONS SHALL BE FROM EXTERIOR TO EXTERIOR OF Approved
BUILDING.
BREAKS OR JOGS IN BUILDING SHALL BE DIMENSIONED FROM EXTERIOR
OF BUILDING.
. . . INTERIOR WALL DIMENSIONS:
VERTICALLY SHALL BE TAKEN FROM THE TOP SIDE OF THE WALL.
| lgll leerll |g eql |1re HORIZONTAL WALLS SHALL BE TAKEN FROM THE LEFT SIDE OF WALL.
OPENINGS SHALL BE DIMENSIONED FROM CENTER (EXCEPT GARAGE
OPENINGS)
ALL POSTS, SHEAR WALLS, BEAMS, FOUNDATION, FOOTINGS, 13. ANGULAR WALLS ARE ON A 45 DEGREE ANGLE, UNLESS OTHERWISE NOTED.
& OTHER STRUCTURAL MEMBERS TO BE FULLY ENGINEERED 14, PROVIDE GAS FIREPLACE PER IRC 302.13 (per plan)

AS NEEDED. 15. NOTE ALL SMOKE DETECTORS ARE ELECTRICALLY HARDWIRED.
16.  ALL WINDOWS ARE TO BE .3 U FACTOR MAX.
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Main Floor Plans

Altman's East Lot
4886 SF 2-Story

BUILDING ADDRESS:

©ooN O

ALL ENGINEERING DOCUMENTATION, FLOORING, AND ROOF
PACKAGES SUPERCEDED THESE DRAWINGS.

REV: 0 4/8/20
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Building Information:

Main Floor SQ FT: 2055
Second Floor SQ FT: 1527
Basement SQ FT: 1304
TOTAL SQ FT: 4886
Unfinished SQ FT: 723
Garage SQ FT: 896
Covered Area SQ FT: 0

Copyright Disclaimer
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THIS PLAN IS FOR ONE TIME
CONSTRUCTION USE.

Engineering Required

ALL POSTS, SHEAR WALLS, BEAMS, FOUNDATION, FOOTINGS,
& OTHER STRUCTURAL MEMBERS TO BE FULLY ENGINEERED
AS NEEDED.

ALL ENGINEERING DOCUMENTATION, FLOORING, AND ROOF
PACKAGES SUPERCEDED THESE DRAWINGS.
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Vertical Members:
Joists

Floor Joists FJI

Define span length:

Define tributary width:
Dead load,

Live load,

Floor Joist FJ2

Define span length:

Define overhang length:
Define floor tributary width:
Dead load,

Live load,

Define roof tributary length:
Define wall tributary height:
Roof dead load at tip of overhang,

PDLﬁFJimb = DLr'Strimax' lFJ2r + DLew'sstimax'hFJZr

Roof snow load at tip of overhang,

PSLﬁFmeb = SLS'Strimax' lEpor

LFJI = 21167ﬁ
bFJIf = 16.0-in

DLy = 15psf
LLy = 40psf
Ly = 12.00-fi
agy = 1.50-ft
by = 16.0-in
DLy = 15psf
LLy = 40psf
Igjor = 8.0-ft
hEj = 8.5:ft

PDLﬁFmeb = 44200[bf

PSLﬁFmeb = 400001bf
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MEMBER REPORT

Level, 2nd Floor Joists
1 piece(s) 11 7/8" TJI® 560 @ 12" OC

Ovwerall Length: 21" 11"

PASSED
Page 48 of 136

=14

21" 2"

I
i
[1

=l
=]

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

System : Floor

Member Type : Joist

Building Use : Residential
Building Code : IBC 2015

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 592 @ 2 1/2" 1396 (2.25") | Passed (42%) 1.00 |1.0D + 1.0 L (All Spans)
Shear (Ibs) 582 @ 3 1/2" 2050 Passed (28%) 1.00 |1.0D + 1.0 L (All Spans)
Moment (Ft-Ibs) 3129 @ 10' 10 1/2" 9500 Passed (33%) 1.00 |1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.300 @ 10' 10 1/2" 0.533 Passed (L/853) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.413 @ 10' 10 1/2" 0.711 Passed (L/620) -- 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 45 45 Passed - -

¢ Deflection criteria: LL (L/480) and TL (L/360).
¢ Top Edge Bracing (Lu): Top compression edge must be braced at 10" 1" o/c based on loads applied, unless detailed otherwise.

¢ Bottom Edge Bracing (Lu): Bottom compression edge must be braced at 21' 9" o/c based on loads applied, unless detailed otherwise.
¢ A structural analysis of the deck has not been performed.
o Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nailed down.

» Additional considerations for the TJ-Pro™ Rating include: None.

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead Floor Live | Total |Accessories
1 - Stud wall - DF 3.50" 2.25" 1.75" 163 435 598 1 1/4" Rim Board
2 - Stud wall - DF 5.50" 4.25" 1.75" 166 442 608 1 1/4" Rim Board

* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.

Dead Floor Live
Vertical Load Location (Side) Spacing (0.90) (1.00) Comments
1 - Uniform (PSF) 0to21' 11" 10" 15.0 40.0

Weyerhaeuser Notes

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

ForteWEB Software Operator

Job Notes

Jesse Chase

MC Squared, Inc.
(360) 754-9339
jessec@mc2-inc.com

A

Weyerhaeuser

4/28/2020 8:08:27 PM UTC

ForteWEB v2.4, Engine: V8.0.1.5, Data: V7.3.2.0

File Name: 2020-0196 Joists
Page 2/ 3



< FORTE (=

MEMBER REPORT

Level, Master Bathroom Floor Joist
1 piece(s) 11 7/8" TJI® 110 @ 16" OC

Owerall Length: 14" 4 3/4"

PASSED
Page 49 of 136

TE p)

=14

14

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

System : Floor

Member Type : Joist
Building Use : Residential

Building Code : IBC 2015

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 1334 @ 1' 8 3/4" 2703 (5.25") | Passed (49%) 1.15 |1.0D + 0.75L + 0.75 S (All Spans)
Shear (Ibs) 830 @ 1'6" 1794 Passed (49%) 1.15 |1.0D + 1.0 S (All Spans)

Moment (Ft-Ibs) -1500 @ 1' 8 3/4" 3634 Passed (41%) 1.15 | 1.0 D + 1.0 S (All Spans)

Live Load Defl. (in) 0.098 @ 7' 10 1/8" 0.306 Passed (L/999+) - 1.0 D + 1.0 L (Alt Spans)

Total Load Defl. (in) 0.075@ 0 0.200 Passed (2L/550) - 1.0 D + 1.0 S (All Spans)

TJ-Pro™ Rating 56 45 Passed - -

¢ Deflection criteria: LL (L/480) and TL (L/360).

¢ Overhang deflection criteria: LL (2L/480) and TL (2L/0.2").
¢ Top Edge Bracing (Lu): Top compression edge must be braced at 5' 9" o/c based on loads applied, unless detailed otherwise.

¢ Bottom Edge Bracing (Lu): Bottom compression edge must be braced at 4' 8" o/c based on loads applied, unless detailed otherwise.
o A structural analysis of the deck has not been performed.
« Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nailed down.
» Additional considerations for the TJ-Pro™ Rating include: None.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live [ Snow Total |Accessories
1 - Plate on concrete - DF 5.50" 5.50" 3.50" 673 425 457 1555 | Blocking
2 - Hanger on DF studWall 5.25" Hangert 1.75" /-2 65 349 -57 414/-57 | See note *

« Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
« At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
« 1 See Connector grid below for additional information and/or requirements.
* 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

Connector: Simpson Strong-Tie

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
2 - Top Mount Hanger 17S1.81/11.88 2.00" 4-10d 2-10d 2-Strong-Grip
Dead Floor Live Snow
Vertical Loads Location (Side) Spacing (0.90) (1.00) (1.15) Comments
1 - Uniform (PSF) 0 to 14' 4 3/4" 16" 15.0 40.0 -
2 - Point (Ib) 0 N/A 450 - 400

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

ForteWEB Software Operator

Job Notes

Jesse Chase

MC Squared, Inc.
(360) 754-9339
jessec@mc2-inc.com

A

4/28/2020 8:08:27 PM UTC

ForteWEB v2.4, Engine: V8.0.1.5, Data: V7.3.2.0

Weyerhaeuser

File Name: 2020-0196 Joists
Page 3/3



Headers

Roof Header RH1

Define span length:

Define roof tributary width:
Dead load,

Snow load,

Roof Header RH2

Define span length:

Define tributary roof width:
Dead load,

Snow load,

Roof Header RH3

Define span length:

Define tributary roof width:
Dead load,

Snow load,

Roof Header RH4

Define span length:

Define tributary roof width:
Dead load,

Snow load,

Roof Header RH5
Define span length:

Define upper tributary roof width:
Define lower roof tributary width:

Define wall tributary height:
Dead load,
Snow load,

Lpyy = 3.00-f¢
bryi = 23.0-ft
DL, = 17psf
SL, = 25 psf

Lppp = 8.00-f¢
brpa- = 23.00-fi
DL, = 17psf
SL, = 25 psf

Lpys = 4.00-f¢
bryzr = 3.00-f
DL, = 17psf
SL, = 25 psf

Lppy = 4.50-ft
brry = 8.00-f
DL, = 17psf
SL, = 25 psf

Lpys:= 7.00-f¢
brsur = 23.00-f
brusiy = 4.00-ft
hpys = 9.00-ft
DL, = 17psf

SL, = 25 psf

DL,, = 15psf
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Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.
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Title Block Line 6 Printed: 1 MAY 2020, 1:04PM
: : File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .

Multiple Simple Beam Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Description : Roof Headers
Wood Beam Design : RH1

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  2-2x6, Sawn, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 1,350.0 psi  Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0ksi
Applied L oads
Unif Load: D =0.0170, S =0.0250 k/ft, Trib=23.0 ft
Design Summary ) D(0.3910) S(0.5750) _
Max fb/Fb Ratio = 0.644- 1 = == =
fb : Actual : 862.21 psi at 1.500 ft in Span # 1
Fb : Allowable : 1,339.10 psi =
Load Comb : +D+S = S = —x6 = = - .
Max fv/FvRatio = 0.445:1 » soft -~
fv : Actual : 92.21 psi at 2.550 ft in Span # 1 L :
Fv : Allowable : 207.00 psi ‘ ‘
Load Comb : +D+S Max Deflections
Max Reactions (k) D L Lr S W E H Transient Downward  0.016in Total Downward 0.027 in
lﬁeﬂhsgpport 8-23 8'32 Ratio 2274>480 Ratio 1353 >360
Ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : RH2
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  3.5x9, GLB, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 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 650.0 psi Ft 1,100.0 psi Eminbend - xx 950.0ksi
Applied Loads

Unif Load: D =0.0170, S =0.0250 k/ft, Trib=23.0 ft
Design Summary

Max fb/Fb Ratio = 0.728: 1
fb : Actual : 1,962.67 psi at 4.000 ft in Span # 1
Fb : Allowable : 2,696.87 psi
Load Comb : +D+S :
Max fv/FvRatio = 0.491:1 8.0 ft
fv : Actual : 149.65 psi at 0.000 ft in Span# 1 \ |
Fv : Allowable : 304.75 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D L Lr ] W E H Transient Downward  0.139in Total Downward 0.234 in
Iéeftthpport i.gg %'38 Ratio 689 >480 Ratio 410 >360
Ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.

Page 52 of 136

Title Block Line 6 Printed: 1 MAY 2020, 1:04PM
: : File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .

Multiple Simple Beam Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Wood Beam Design : RH3
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  2-2x6, Sawn, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 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 625.0 psi Ft 575.0 psi Eminbend - xx 580.0ksi
Applied Loads

Unif Load: D =0.0170, S =0.0250 k/ft, Trib= 3.0 ft

Design Summary D(0.0510) S(0.0750)
Max fb/Fb Ratio = 0.150: 1 =
fb : Actual : 199.93 psi at 2.000 ft in Span# 1
Fb : Allowable : 1,337.13 psi : =
Load Comb : +D+S a 2_2x6
Max fv/FvRatio = 0.086: 1 ] 4.0
fv : Actual : 17.72 psi at 0.000 ft in Span # 1 L ’ |
Fv : Allowable : 207.00 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D L Lr s W E H Transient Downward  0.007 in Total Downward 0.011 in
lfef_efthitsgr:)portt 8-%8 8-%2 Ratio 7355>480 Ratio 4378 >360
'ght Suppor : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : RH4
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 2-2x6, Sawn, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 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 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads
Unif Load: D =0.0170, S =0.0250 k/ft, Trib=8.0 ft
mnSu—mme}ry D(0.1360) S(0.20)
Max fb/Fb Ratio = 0.505: 1 i === - =
fb : Actual : 674.78 psi at 2.250 ft in Span # 1
Fb : Allowable : 1,336.16 psi
Load Comb : +D+S
Max fv/FvRatio = 0.266: 1 ) 4.50 ft
fv : Actual : 54.98 psi at 0.000 ft in Span# 1 } |
Fv : Allowable : 207.00 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D L Lr S W E H Transient Downward  0.028in Total Downward 0.047 in
lﬁeﬂhsgpport 8-%% 8-32 Ratio 1937>480 Ratio 1153 >360
Ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.

Page 53 of 136

Title Block Line 6 Printed: 1 MAY 2020, 1:04PM
: : File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .

Multiple Simple Beam Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Wood Beam Design : RH5
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  3.5x9, GLB, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F-V4
Fb - Tension 2400 psi Fc - Prll 1650 psi Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Unif Load: D =0.0170, S =0.0250 k/ft, Trib=23.0 ft
Unif Load: D =0.0170, S=0.0250 k/ft, Trib=4.0 ft
Unif Load: D =0.0150 k/ft, Trib=9.0 ft

Design Summary
Max fb/Fb Ratio = 0.729: 1
fb : Actual : 1,974.00 psi at 3.500 ft in Span # 1
Fb : Allowable : 2,706.05 psi E
Load Comb : +D+S ) 3.5x9
Max fv/FvRatio = 0,546 1 _ - ot
fv : Actual : 166.38 psi at 6.253ft in Span# 1 | . |
Fv : Allowable : 304.75 psi ! !
Load Comb : +D+S Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward  0.096 in Total Downward 0.180 in
lfef_efthtsgpportt 3'83 %gg Ratio 876>480 Ratio 466 >360
'ght Suppor : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:




Floor Header FH1

Define span length:

Define upper roof tributary width:
Define lower roof tributary width:

Define roof tributary width:
Define wall tributary height:
Dead load,

Live load,

Snow load,

Floor Header FH2

Define span length:

Define tributary roof width:
Define tributary floor width:
Define wall tributary height:
Dead load,

Live load,

Snow load,

Floor Header FH3

Define span length:

Define upper roof tributary width:
Define lower roof tributary width:

Define tributary floor width:
Define wall tributary height:
Dead load,

Live load,

Snow load,

Floor Header FH4

Define span length:

Define tributary floor width:
Dead load,

Live load,

Floor Header FH5

Define span length:

Define tributary floor width:
Define wall tributary height:
Dead load,

Live load,

Lpyy:= 12501t

by = 23.00-ft

bruny = 5.00-ft

brryy = 9.75:ft

hpyy = 9.00-ft

DL, = 17psf DLy = 15psf
LLy = 40psf

SL, = 25 psf

Lppp = 7.00-f¢

brpa, = 23.00-fi

by = 10.667-ft

hppo = 9.00-ft

DL, = 17psf DLy = 15psf
LLy = 40psf

SL, = 25 psf

Lpys:= 8.00-f¢

bz = 23.00-ft

brps;y = 5.00-ft

brpsy = 9.75:ft

hpyz = 9.00-ft

DL, = 17psf DLy = 15psf
LLy = 40psf

SL, = 25 psf

Lpyy = 3.00-f¢
brryr = 20.5:ft
DLy = 15psf
LLy = 40psf

Lpys = 3.00-ft

brner = 20.5-ft

hrgs = 9.00-ft

DLy =30psf  DL;, = 12psf
LL,r = 80 psf
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Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.
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Title Block Line 6 Printed: 7 MAY 2020, 2:36PM
. - CTS\ALTMAN~2\2020-0~1\DOCUME~1\REVISI~1\Vertical\2020-0196-Vertical Design.ec6 .
Multiple Simple Beam Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Description : Floor Headers
Wood Beam Design : FH1

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 5.5x15, GLB, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 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 650.0 psi Ft 1,100.0 psi Eminbend - xx 950.0ksi
Applied L oads

Unif Load: D =0.0170, S =0.0250 kfft, Trib= 23.0 ft
Unif Load: D =0.0170, S=0.0250 k/ft, Trib=5.0 ft
Unif Load: D =0.0150, L =0.040 k/ft, Trib=9.750 ft
Unif Load: D =0.0150 k/ft, Trib=9.0 ft

Design Summary

Max fb/Fb Ratio = 0.665: 1
fb : Actual : 1,789.49 psi at 6.250 ft in Span # 1
Fb : Allowable : 2,691.03 psi . ==
Load Comb : +D+0.750L+0.750S (. - 5.5x15
Max fv/FvRatio = 0.474:1 12.50 ft
fv : Actual : 144.35 psi at 11.292 ft inSpan# 1 ! ’ ]
Fv : Allowable : 304.75 psi
Load Comb : +D+0.750L+0.750S Max Deflections
Max Reactions (k) D L Lr S W E H Transient Downward  0.139in Total Downward 0.312 in
Iéefthtsgpport . 3-;2 %-ﬁ ﬁgg Ratio 1080>480 Ratio 480 >360
'ght Suppor : LC: S Only LC: +D+0.750L+0.750S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : FH2
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  3.5x9, GLB, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 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 650.0 psi Ft 1,100.0 psi Eminbend - xx 950.0ksi
Applied Loads

Unif Load: D =0.0170, S=0.0250 k/ft, Trib=23.0 ft
Unif Load: D =0.0150, L =0.040 k/ft, Trib= 10.667 ft
Unif Load: D =0.0150 k/ft, Trib= 9.0 ft

Design Summary

Max fb/Fb Ratio = 0.826: 1
fb : Actual : 2,235.75psl at 3.500 ft in Span # 1
Fb : Allowable : 2,706.05 psi
Load Comb : +D+0.750L+0.750S
Max fv/FvRatio = 0.618:1
fv : Actual : 188.44 psi at 6.253ft inSpan#1
Fv : Allowable : 304.75 psi
Load Comb : +D+0.750L+0.750S Max Deflections
Max Reactions (k) D L Lr S W E H Transient Downward  0.082in Total Downward 0.204 in
lﬁeﬂhf’gpportt %-28 %-ﬁg %-8% Ratio 1029>480 Ratio 411 >360
Ight Suppor : : : LC: S Only LC: +D+0.750L+0.750S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.
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Title Block Line 6 Printed: 7 MAY 2020, 2:36PM
. - CTS\ALTMAN~2\2020-0~1\DOCUME~1\REVISI~1\Vertical\2020-0196-Vertical Design.ec6 .
Multiple Simple Beam Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Wood Beam Design : FH3
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  3.5x10.5, GLB, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 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 650.0 psi Ft 1,100.0 psi Eminbend - xx 950.0ksi
Applied Loads

Unif Load: D =0.0170, S =0.0250 k/ft, Trib=23.0 ft
Unif Load: D =0.0170, S =0.0250 k/ft, Trib=5.0 ft
Unif Load: D =0.0150, L =0.040 k/ft, Trib= 9.750 ft
Unif Load: D =0.0150 k/ft, Trib=9.0 ft

Design Summary
Max fb/Fb Ratio = 0.878: 1
fb : Actual : 2,350.65 psi at 4.000 ft in Span # 1
Fb : Allowable : 2,678.42 psi
Load Comb : +D+0.750L+0.750S
Max fv/FvRatio = 0.664:1 )
fv : Actual : 202.25 psi at 0.000 ft in Span # 1
Fv : Allowable : 304.75 psi
Load Comb : +D+0.750L+0.750S Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.107 in Total Downward 0.240 in
lﬁeﬂhtsgpport g-gg %-gg %‘38 Ratio 899>480 Ratio 399 >360
ight Support : : : LC: S Only LC: +D+0.750L+0.750S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : FH4
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 2-2x6, Sawn, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-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  31.210 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads
Unif Load: D =0.0150, L =0.040 k/ft, Trib= 20.50 ft
Design Summary . D(0.3075) L(0.820)
Max fb/Fb Ratio = 0.864: 1 =
fb : Actual : 1,006.36 psi at 1.500 ft in Span # 1
Fb : Allowable : 1,165.22 psi
Load Comb : +D+L
Max fv/FvRatio = 0.598:1 ] 201
fv : Actual : 107.63 psi at 2.550ft inSpan#1 | : |
Fv : Allowable : 180.00 psi f !
Load Comb : +D+L Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.023in Total Downward 0.031 in
lﬁeﬂhsgpport 8-22 }S% Ratio 1594 >480 Ratio 1159 >360
ight Support : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Title Block Line 1

You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.

Title Block Line 6

Project Title:
Engineer:
Project ID:
Project Descr:
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Printed: 7 MAY 2020, 2:36PM

Multiple Simple Beam
Lic. # : KW-06005122

CTS\ALTMAN~2\2020-0~1\DOCUME~1\REVISI~1\Vertical\2020-0196-Vertical Design.ec6 .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .
Licensee : MC SQUARED, INC.

Wood Beam Design : FH5

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  4x10, Sawn, Fully Unbraced

Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-Larch

Fb - Tension 900.0 psi Fc - Prll 1,350.0 psi
Fb - Compr 900.0 psi Fc - Perp 625.0 psi
Applied Loads

Unif Load: D =0.030, L =0.080 k/ft, Trib=20.50 ft
Unif Load: D =0.0120 k/ft, Trib=9.0 ft

Design Summary

Max fb/Fb Ratio = 0.595: 1
fb : Actual : 639.14 psi at 1.500 ft in Span # 1
Fb : Allowable : 1,074.91 psi
Load Comb : +D+L

Max fv/FvRatio = 0.444:1
fv : Actual : 79.92 psi at 2.230ft inSpan#1
Fv : Allowable : 180.00 psi
Load Comb : +D+L

Max Reactions (k) D L Lr S w E
Left Support 1.08 2.46
Right Support 1.08 2.46

Wood Grade : No.2

Fv 180.0 psi Ebend- xx 1,600.0 ksi Density  31.210 pcf
Ft 575.0 psi Eminbend - xx 580.0ksi
D( E?ﬂ\Q&Q)An
& - T 4x10
i 3.0 ft )
Max Deflections
H Transient Downward  0.008in Total Downward 0.012 in
Ratio 4424 >480 Ratio 3071 >360
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:




Beams
Roof Beam RBI

Define span length:

Define tributary upper roof width:

Dead load,
Snow load,
Roof Beam RB2

Define span length:

Define tributary upper roof width:

Dead load,
Snow load,
Patio Cover Beam PCBI

Define span length:

Define tributary roof width:
Dead load,

Live load,

Patio Cover Beam PCB2

Define span length:

Define tributary roof width:
Dead load,

Live load,

Covered Veranda Beam CVBI

Define span length:

Define tributary roof width:
Dead load,

Live load,

Covered Veranda Beam CVB2

Define span length:

Define tributary roof width:
Dead load,

Live load,

Lgpg; = 9.00-ft
brpi, = 16.00-1t
DL, = 17psf
SL, = 25 psf

Lppy = 18.00-f
brpo = 16.00-1t
DL, = 17psf
SL, = 25 psf

LPCBI = 1475ft
byrpry = 71.00-t
DL, = 17psf
SL, = 25 psf

LPCBZ = 975ﬁ
byrpzy = 4.00-f
DL, = 17psf
SL, = 25 psf

Leygy = 15.50-f
beyp, = 6.00-1t
DL, = 17psf
SL, = 25 psf

Lcyg, = 6.00-f
by, = 4.00-f
DL, = 17psf
SL, = 25 psf
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Floor Beam FBI
Define span length 1:
Define span length 2:
Beam overall length,
Lpp; o= Lpp; 1+ Lppg 2
Define tributary upper roof width:
Define tributary lower roof width:
Define tributary upper floor width:
Define tributary low floor width:
Define wall tributary height:

Dead load,

Live load,

Snow load,

Distributed dead load,

Wpr FBI = DLr'(bFBlur + bFBIlr) + DLf'(bFBluf + bFBJlf)

+ DL, (hFBJ)
Distributed live load,

Wi FBI = LLf'(bFBqu + bFBIlf)
Distributed snow load,

WsL, FBI = SLs'(bFBIur + bFBIlr)
Define gross overturning force and source:
Define overall locations from start of beam:
xlor 1= 7.000-f

x20r Fa1 = 9.000-f

15.583.-f

x4or ppr = 17.583:f

x5or a1 = 25.000-f

X607 Fpy = 27.000-f¢

x3or FBI':

OT FBI = "W"

Note: Check shear at depth of 11-7/8" at supports.

LF3171 = 1600ﬁ
LF3172 = 13667ﬁ

Lig; o= 29.67t
g = 6.00-fi
brgiy = 6.00-fi
brgiy = 1.00:1
brpyy = 7.00-ft
hpp; = 18.00-fi

DL, = 17psf DLy = 15psf
LLy = 40psf
SL, = 25 psf

wpr, rg1 = 0.59-klf

WLLfFBI = 032klf‘

wep s = 0.30-KIf

Por rp1 = 2.9-kip

Location from start of beam segment,
xIor ppr = 7.000ft

X207 1 = 9.000t

¥3or pa1 = 15.583

x4or pe1 — Lrpy 1= 1.583 ft
x5or r1 — Lrpr 1= 9.000ft
x6or pg1 — Lpgy 1= 11.0001

Note: Net uplift from overturning force is less than zero, therefore no special support requried.
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Title Block Line 1

You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.

Title Block Line 6

Project Title:
Engineer:
Project ID:
Project Descr:

Page 60 of 136

Printed: 1 MAY 2020, 12:58PM

Multiple Simple Beam
Lic. # : KW-06005122

File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .
Licensee : MC SQUARED, INC.

Description : Roof & Floor Beams

Wood Beam Design : RB1

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :

3.5x9, GLB, Fully Unbraced

Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending
Wood Grade : 24F-V4

Fv 265.0 psi

Ft 1,100.0 psi

Wood Species : DF/DF

Fb - Tension 2,400.0 psi Fc - Prll 1,650.0 psi
Fb - Compr 1,850.0 psi Fc - Perp 650.0 psi
Applied Loads
Unif Load: D =0.0170, S =0.0250 k/ft, Trib=16.0 ft
Design Summary
Max fb/Fb Ratio = 0.643: 1
fb : Actual : 1,728.00 psi at 4.500 ft in Span # 1
Fb : Allowable : 2,687.14 psi
Load Comb : +D+S
Max fv/FvRatio = 0.397:1
fv : Actual : 120.96 psi at 8.280ft inSpan#1
Fv : Allowable : 304.75 psi
Load Comb : +D+S
Max Reactions (k) D L Lr S W E
Left Support 1.22 1.80
Right Support 1.22 1.80

Ebend- xx
Eminbend - xx

1,800.0 ksi
950.0 ksi

Density  31.210 pcf

" ] - 3.5x9 ) - ) a

9.0 ft

Max Deflections

H Transient Downward  0.155in Total Downward 0.261 in
Ratio 696 >480 Ratio 414 >360
LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : RB2

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  5.5x15, GLB, Fully Unbraced

Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : DF/DF

Fb - Tension 2,400.0 psi Fc - Prll 1,650.0 psi
Fb - Compr 1,850.0 psi Fc - Perp 650.0 psi
Applied Loads
Unif Load: D =0.0170, S =0.0250 k/ft, Trib=16.0 ft
Design Summary
Max fb/Fb Ratio = 0.598: 1
fb : Actual : 1,583.48 psi at 9.000 ft in Span # 1
Fb : Allowable : 2,648.20 psi
Load Comb : +D+S
Max fv/FvRatio = 0.313:1
fv : Actual : 95.30 psi at 0.000 ft in Span # 1
Fv : Allowable : 304.75 psi
Load Comb : +D+S
Max Reactions (k) D L Lr S W E
Left Support 2.45 3.60
Right Support 2.45 3.60

Fv 265.0 psi
Ft 1,100.0 psi

Wood Grade : 24F-V4
Ebend- xx
Eminbend - xx

1,800.0 ksi
950.0 ksi

Density  31.210 pcf

D(0.2720) S(0.40)

‘ 18.0 ft ‘
\ \
Max Deflections
H Transient Downward 0.341in Total Downward 0.573 in
Ratio 633>480 Ratio 376 >360
LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in

Ratio 9999 Ratio 9999
LC: LC:



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.
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Title Block Line 6 Printed: 1 MAY 2020, 12:58PM
: : File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .

Multiple Simple Beam Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Wood Beam Design : pPCB1
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 6x10, Sawn, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-Larch Wood Grade : No.1
Fb - Tension 1,200.0 psi Fc - Prll 1,000.0 psi Fv 170.0 psi Ebend- xx 1,600.0 ksi Density  31.210 pcf
Fb - Compr 1,200.0 psi Fc - Perp 625.0 psi Ft 825.0 psi Eminbend - xx 580.0ksi
Applied Loads

Unif Load: D =0.0170, S =0.0250 k/ft, Trib=7.0 ft

Design Summary
Max fb/Fb Ratio = 0.851: 1 = D(0.1190) 5(0.1750)
fb : Actual : 1,159.75 psi at 7.375ft inSpan# 1 = =
Fb : Allowable : 1,362.93 psi 6x10
Load Comb : +D+S
Max fv/FvRatio = 0.284: 1 _ | Hean ‘
fv : Actual : 55.61 psi at 13.963 ft in Span# 1 ‘ !
Fv : Allowable : 195.50 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D L Lr s W E H Transient Downward  0.298in Total Downward 0.501 in
Eeftthpport g.gg %.gg Ratio 593>360 Ratio 353 >240
ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : PCB2
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 4x8, Sawn, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 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 625.0 psi Ft 575.0 psi Eminbend - xx 580.0ksi
Applied Loads

Unif Load: D =0.0170, S =0.0250 k/ft, Trib=4.0 ft

Design Summary
Max fb/Fb Ratio = 0.590: 1 i ___D(0.0680) S(0.10)_
fb : Actual : 781.30 psi at 4.875ft in Span# 1 =
Fb : Allowable : 1,324.31 psi =
Load Comb : +D+S
Max fv/FvRatio = 0.206: 1 )
fv : Actual : 42.60 psi at 9.165ft inSpan#1
Fv : Allowable : 207.00 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward  0.115in Total Downward 0.193 in
Eefthsgpport 8-%% 8-38 Ratio 1017>360 Ratio 605 >240
ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.
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Title Block Line 6 Printed: 1 MAY 2020, 12:58PM
: : File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .

Multiple Simple Beam Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Wood Beam Design : cvB1
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 6x10, Sawn, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-Larch Wood Grade : No.1
Fb - Tension 1,200.0 psi Fc - Prll 1,000.0 psi Fv 170.0 psi Ebend- xx 1,600.0 ksi Density  31.210 pcf
Fb - Compr 1,200.0 psi Fc - Perp 625.0 psi Ft 825.0 psi Eminbend - xx 580.0ksi
Applied Loads

Unif Load: D =0.0170, S =0.0250 k/ft, Trib= 6.0 ft

Design Summary
Max fb/Fb Ratio = 0.806: 1 D(0.1020) S(0.150)
fb : Actual : 1,097.73 psi at 7.750 ft in Span # 1 =
Fb : Allowable : 1,361.87 psi 3 6x10
Load Comb : +D+S
Max fv/FvRatio = 0.258: 1 | S ‘
fv : Actual : 50.46 psi at 14.725 ft in Span# 1 ! 1
Fv : Allowable : 195.50 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D L Lr s W E H Transient Downward  0.311in Total Downward 0.523 in
Eeﬂhsgpport 8-;3 ﬂg Ratio 597 >360 Ratio 355 >240
ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : cvB2
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  4x6, Sawn, Fully Unbraced
Using Allowable Stress Design with ASCE 7-10 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 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 625.0 psi Ft 575.0 psi Eminbend - xx 580.0ksi
Applied Loads
Unif Load: D =0.0170, S =0.0250 k/ft, Trib=4.0 ft
Design Summary BOORSNEHOD
Max fb/Fb Ratio = 0.385: 1 - D(0.0080)5(0.10).
fb : Actual : 514.12 psi at 3.000 ft in Span # 1
Fb : Allowable : 1,336.78 psi
Load Comb : +D+S
Max fv/FvRatio = 0.162: 1 )
fv : Actual : 33.51psi at 5.560 ft in Span#1
Fv : Allowable : 207.00 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward  0.038in Total Downward 0.063 in
Eefthsgpport 8-58 8-%8 Ratio 1906>360 Ratio 1135 >240
ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Title Block Line 1

Project Title:
You can change this area Engineer: Page 63 of 136
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.
Title Block Line 6 Printed: 1 MAY 2020, 4:49PM
Wood Beam File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .

Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.
Description : FB1

CODE REFERENCES

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,900.0psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb - 2,900.0 psi Ebend- xx 2,200.0ksi
Fc - Prll 2,900.0psi Eminbend - xx 1,118.19ksi
Wood Species : iLevel Truss Joist Fc - Perp 750.0psi
Wood Grade  : Parallam PSL 2.2E Fv 290.0psi
_ Ft 2,025.0psi Density 45.070pcf
Beam Bracing : Completely Unbraced
W(2.9) W(-2.9) W(2.9) W(-2.9) W(2.9) W(-2.9)
f \ D(0.60) L(0.40) S(0.30) \ f \
¥ ¥ 57 ¥ ¥ ¥
i 7x11.875 i 7x11.875 i
‘ Span = 16.0 ft | Span = 13.667 ft |
\ | !
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loads
Loads on all spans...
Uniform Load on ALL spans: D =0.60, L =0.40, S=0.30 k/ft
Load for Span Number 1
Point Load : W=2.90 k @ 7.0 ft, (Overturning Force)
Point Load : W=-2.90 k @ 9.0 ft, (Overturning Force)
Point Load : W =2.90 k @ 15.583 ft, (Overturning Force)
Load for Span Number 2
Point Load : W =-2.90 k @ 1.583 ft, (Overturning Force)
Point Load : W=2.90 k @ 9.0 ft, (Overturning Force)
Point Load : W=-2.90 k @ 11.0 ft, (Overturning Force)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.731: 1 Maximum Shear Stress Ratio = 0.560 : 1
Section used for this span 7x11.875 Section used for this span 7x11.875

fb : Actual = 2,096.54psi fv : Actual = 162.33 psi
FB : Allowable = 2,867.88psi Fv : Allowable = 290.00 psi
Load Combination +D+L+H, LL Comb Run (LL) Load Combination +D+L+H, LL Comb Run (LL)
Location of maximum on span = 16.000ft Location of maximum on span = 15.017 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.188 in Ratio = 1019 >=480
Max Upward Transient Deflection -0.067 in Ratio = 2430>=480
Max Downward Total Deflection 0.439 in Ratio = 437 >=360
Max Upward Total Deflection -0.042 in Ratio = 3918>=360
Overall Maximum Deflections
Load Combination Span Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S+0.450W+H, LL Co 1 0.4387 7.151 0.0000 0.000

+D+L+H, LL Comb Run (*L) 2 0.1747 7.788 +D+L+H, LL Comb Run (L¥) -0.0394 1.909



Title Block Line 1 Project Title:

You can change this area Engineer: Page 64 of 136
using the "Settings" menu item Project ID:

and then using the "Printing & Project Descr:

Title Block" selection.

Title Block Line 6 Printed: 1 MAY 2020, 4:49PM
File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .
WO 0 d B eam Software copyright ENER%ALC, INC. 1983-2018, Build:10.18g.12.13 .
Lic. # : KW-06005122 Licensee : MC SQUARED, INC.
Description : FB1
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Supportl  Support2  Support 3
Overall MAXimum 7.605 21.564 6.211
Overall MINimum -0.468 -0.257 0.725
+D+H 3.912 11.665 2.995
+D+L+H, LL Comb Run (*L) 3.643 14.982 5.413
+D+L+H, LL Comb Run (L*) 6.681 15.802 2.490
+D+L+H, LL Comb Run (LL) 6.412 19.119 4.908
+D+Lr+H, LL Comb Run (*L) 3.912 11.665 2.995
+D+Lr+H, LL Comb Run (L*) 3.912 11.665 2.995
+D+Lr+H, LL Comb Run (LL) 3.912 11.665 2.995
+D+S+H 5.787 17.256 4.430

+D+0.750Lr+0.750L+H, LL Comb Run (* 3.710 14.153 4.809

(
+D+0.750Lr+0.750L+H, LL Comb Run (L 5.988 14.768 2.616
+D+0.750Lr+0.750L+H, LL Comb Run (L 5.787 17.256 4.430
+D+0.750L+0.750S+H, LL Comb Run (*L 5.116 18.346 5.885
+D+0.750L+0.750S+H, LL Comb Run (L* 7.395 18.960 3.692
+D+0.750L+0.750S+H, LL Comb Run (LL 7.193 21.448 5.506
+D+0.60W+H 4.193 11.820 2.560
+D-0.60W+H 3.631 11,511 3.430
+D+0.70E+H 3.912 11.665 2.995
+D+0.750Lr+0.750L+0.450W+H, LL Comb 3.921 14.269 4.482
+D+0.750Lr+0.750L+0.450W+H, LL Comb 6.199 14.883 2.290
+D+0.750Lr+0.750L+0.450W+H, LL Comb 5.997 17.371 4.103
+D+0.750Lr+0.750L-0.450W+H, LL Comb 3.500 14.037 5.135
+D+0.750Lr+0.750L-0.450W+H, LL Comb 5.778 14.652 2.942
+D+0.750Lr+0.750L-0.450W+H, LL Comb 5.576 17.140 4.756
+D+0.750L+0.750S+0.450W+H, LL Comb 5.327 18.462 5.559
+D+0.750L+0.750S+0.450W+H, LL Comb 7.605 19.076 3.366
+D+0.750L+0.750S+0.450W+H, LL Comb 7.403 21.564 5.180
+D+0.750L+0.750S-0.450W+H, LL Comb 4.906 18.230 6.211
+D+0.750L+0.750S-0.450W+H, LL Comb 7.184 18.845 4.019
+D+0.750L+0.750S-0.450W+H, LL Comb 6.982 21.333 5.832
+D+0.750L+0.750S+0.5250E+H, LL Comb 5.116 18.346 5.885
+D+0.750L+0.750S+0.5250E+H, LL Comb 7.395 18.960 3.692
+D+0.750L+0.750S+0.5250E+H, LL Comb 7.193 21.448 5.506
+0.60D+0.60W+0.60H 2.628 7.153 1.362
+0.60D-0.60W+0.60H 2.066 6.845 2.232
+0.60D+0.70E+0.60H 2.347 6.999 1.797
D Only 3.912 11.665 2.995

Lr Only, LL Comb Run (*L)
Lr Only, LL Comb Run (L¥)
Lr Only, LL Comb Run (LL)

L Only, LL Comb Run (*L) -0.269 3.317 2.419
L Only, LL Comb Run (L¥) 2.769 4.137 -0.505
L Only, LL Comb Run (LL) 2.500 7.454 1.913
S Only 1.875 5.590 1.435
W Only 0.468 0.257 -0.725
-W -0.468 -0.257 0.725
E Only

H Only



Concrete Headers

Concrete Header CH1

Define span length:
Define tributary roof width:

Define tributary floor width:
Define wall tributary height:

Dead load,
Live load,
Snow load,
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Leyy = 7.00-f¢

beyyr = 23.00-fi

bewyr = 20.667-fi

heyy = 18.00-f

DL, = 17psf DLy =30psf DL, = 15psf
LL,r = 80 psf

SL, = 25 psf



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:

and then using the "Printing & Project Descr:

Title Block" selection.
Title Block Line 6
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Printed: 29 APR 2020, 9:54AM

Multiple Simple Beam
Lic. # : KW-06005122

File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .
Licensee : MC SQUARED, INC.

Description : Concrete Header

Concrete Beam Desigh : CH1

Calculations per ACI 318-14, IBC 2015, CBC 2016, ASCE 7-10

Rectangular Beam : 8.0 in wide x 15.0 in high

Using Ultimate Strength Design with ASCE 7-10 Load Combinations, Major Axis Bending
fc= 3.0ksi  fy Main Stl = 60.0 ksi E Main Stl = 29,000.0 ksi Density 150.0 pcf
E Conc= 3,122.0ksi  fy Stirrups = 60.0 ksi E Stirrups = 29,000.0 ksi ¢ ValuesBending 0.90
fr= 410.792 ksi B = 0.850 Shear  0.750
D& %6 B673D)
=3 [ ] [ ]
-~
| Span = 7.0 ft, Section : 8" w x 15" h [
I 1
Cross Section & Reinforcing Details
2-#5 at 2.0 in from Bottom, from 0.0 to 7.0 ft in this span
Shear Stirrup Requirements Stirrup Bar Size = # 4 Number of Resisting Legs Per Stirrup = 2
#4 stirrups (2 legs) at 6.50 in o/c from 0.00 to 1.40 ft along span, Condition : PhiVc < Vu
#4 stirrups (2 legs) at 6.50 in o/c from 1.44 to 2.45 ft along span, Condition : PhiVc/2 < Vu <= PhiVc
No Stirrups Required from 2.49 to 4.51 ft along span, Condition : Vu < PhiVc/2
#4 stirrups (2 legs) at 6.50 in o/c from 4.55 to 5.56 ft along span, Condition : PhiVc/2 < Vu <= PhiVc
#4 stirrups (2 legs) at 6.50 in o/c from 5.60 to 7.00 ft along span, Condition : PhiVc < Vu
Applied Loads
Unif Load: D =0.0170, S =0.0250 k/ft, Trib=23.0 ft
Unif Load: D =0.030, L =0.080 k/ft, Trib= 20.667 ft
Unif Load: D =0.0150 k/ft, Trib= 18.0 ft
Design Summary Reactions (K) D Lr L s w E H
Max fb/Fb Ratio = 0.812:1 Left Support 4.48 579 201
Mu : Applied 27.379 k-ft at 3.500 ft in Span # 1 Right Support 4.48 579 201
Mn * Phi : Allowable  33.726 k-ft Ma¥ Def_leCt:gnS 4 0013 Total b § 0.054 1
Load Comb : +1.20D+1.60L+0.50S rap3|ent ownwar . in otg ownwar . in
Ratio 6646 Ratio 1551
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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Ledger Design:
Envelope design by using dimensions off of smaller cantilevered roof and loads off of larger cantilever roof.

Define screw: Screw; := "Simpsons 1/4" Dia. x 3-1/2" SDS Screw"
Define screw shear capacity [Simpson SDS Screws]: Z;:= 1.6-(405-1bf) Z; = 648.00-Ibf
Define screw withdrawal capacity [Simpson SDS Screws]: W, = 1.6-(590-1bf) W; = 944.00-Ibf
Define edge distance (assumed): deg = 2.0:in
Define width of hanger (assumed): bjg = 3.0-in Define edge distance: dog = 1.5:in
Define screw horizontal spacing: s = 16:in Define vert. screw spacing: 8y := 6.25-in
Define number of screws in tension: ng =1 Define number of screws in shear: ny, =2
Define thickness of ledger: b; = 1.50-in Define depth of ledger: d;:=5.5in
Define diaph. length (parallel to load): L, :=16.5-ft Define diaph. width (perp. to load): By := 10.0-
Number of screw groups,

Ly
Ngg = Floor(g + l,lj Nee =13
Ledger Vertical Loads
Distributed dead load,
War v = DL,-bygp;, war = 119.00 plf
Distributed transient load,
Wi = SLy-byppiy Wy v = 175.00 plf
Distributed total load,
WIL v = Wai y+ Wiy wrr,_y = 294.00 plf

Shear force on screw per screw due to vertical loads,,

w )
v, = —h V, = 196.00-Ibf
ny .y
Moment on ledger,
M, = (b + 0.5y, ,)-(wrp_vsn) M, = 98.00-ft-1bf
Moment arm on tension screw,
11 .
dmiv = (dl - dediv) - Eg(dl - dediv) dmiv = 3.33:in

Tension force due to vertical loads,
M,
dm 4

T, = 352.80-1bf



Ledger Horizontal Loads

Define horizontal shear force:

Shear force on screw due to horizontal loads,

Vi
Vh =
ny yhgg
Moment on ledger,

My, = Vi(0.5-B,)
Moment arm on tension screw,

11
dy = (Ld - dedih) - E'?(Ld - dedih)

Tension force due to horizontal loads,

M,
Th =
nv_v'dm_h

Ledger Design

Resultant screw shear force,
Vem |10+ 7

Total tension force on screw,
Tyi=T,+ T,

Resultant force on screw,

2 2
RS::,’VS + T

Hankinsons shear capacity,

Ts
Qg = atan| —
Vs

’ py—
al—

W2,

Wl-cos(as)z + Zl-sin(as)2

Vi = 2500-1bf

V= 96.15-Ibf

M, = 12500.00-t-1bf

dy = 163.33-in

T;, = 459.18-1bf

V, = 218.32:-1bf

T, = 811.98-1bf

R, = 840.82-Ibf

o, = 74.95-deg

' 1= 915.80-1bf
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Trimmer Stud D esign:

Define typical stud width:

Define 2x4 stud depth:

Define 2x6 stud depth:

Nominal compr. perp. stress for DF [NDS-15 Suppl., Table 4A]:
Nominal compr. perp. stress for DF [NDS-15 Suppl., Table 4A]:

Nominal compr. perp. stress for GLB [NDS-15 Suppl., Table 5A]:

Nominal compr. perp. stress for LVL [Trus Joist]:
Define stress for Simpson Base support (large number of calcs):

Define stud heights:

Define levels:

Il
o8}

bx := length(Level) x

=1..4

by = 1.5in
d2x4 = 3.5:in
d2x6 = 5.5-in

Fep p = 405-psi
FCLiD = 625]751

Fep g:= 650-psi
Fer = 750-psi
F.; p:=1000-psi
9 1.125
Hy:=|9 |ft +| 1.125 |-in
9 1.125
"R
Level := | "2F"
"B
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Maximum Trimmer Reaction

Define eccentricity: ep:=1.2:in
Define load duration factor [NDS-15, Table 2.3.2]: Cp:=0.90
Define column buckling factor [NDS-15, Sect. 3.7.1.5]: cp:=0.8
Define #1 DF post bending stress: Fy = 1200-psi
Define #1 DF post compression stress: F .= 1000-psi
Define #2 DF sill plate comp. perp. stress: F.; = 625-psi
Define #1 DF post min. modulus of elasticity: E,in = 580-ksi

Adjusted comp. perp. stress [NDS-15, Sect. 4.2.6],

F'yp:=0.73-F, F'.p = 456.25-psi

Compressive stress capacity less column stability factor [NDS-15, Sect. 4.3.1 & Sect. 3.7.1],

F.p=CpF, F.r=900.00-psi

Flexural bending stress capacity less beam stability factor [NDS-15, Sect. 4.3.1 & Sect. 3.7.1],

Fyp = CpFy Fyr = 1080.00-psi

Maximum allowable axial force based on sill plate compr. perp. (Ignore C, factor),

P = Flop-bgrdog P = 3.76 kip P,.cep = 0.38 ft-kip
Define maximum trimmer height (Wall Height - Dbl Top Plate - 2x6 Hdr Min. Size - Hdr Plate - Sill Plate):

H, = (9-ft + 1.25-in) — 2-(1.5-in) — (5.5-in) — (1.5-in) — (1.5-in)  H, = 8.15f¢

Applied compression stress,
Pmax
fo = f. = 456.25-psi
‘ bst'd2x6 ‘
Compressive stress capacity [NDS-15, Sect. 4.3.1 & Sect. 3.7.1], 1.0-H, = 8.15f¢
10[{[9
Kc:= Kc=17.77
d2x6
0.822-E,,;
Fp=—"" F.p= 1509.36-psi
KC2
2
FcE FcE Fep
1 - 1+ - -
F F F
Cpi= < - S Cp=0.835
2'CP Z'Cp Cp
. Je
F'..=CpF F'.=1751.16-psi — =0.61
F',
Flexural bending stress capacity [NDS-15, Sect. 4.3.1 & Sect. 3.7.1],
F'y:=Fy F',, = 1080.00-psi
Combined stress interaction [NDS-15, Sect. 15.4.1 (b)],
6-ep /e
s forl — |1+ 0234, =
Je dov6 Fep
INTy= | — | + INT,, = 1.03
b

Je
Fb'[l B [ Fop 3% Over Acceptable
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Header Trimmer Stud Design
Define headers & vector data:

Header = augment("RH1" ,"RH2" ,"RH3","RH4" ,"RH5" ,"FH1" ,"FH2" ,"FH3" , "FH4" , "FH5")

h = length(HeaderT h=10 ts:=1.hH
Define header beam width:
by x = | V1 « stack(3.0,0.0,0.0)-in b= |X « augment(Level,bhiX)
V2 « stack(3.5,0.0,0.0)-in stack(augment("Level" , Header) , X )

V3 « stack(3.0,0.0,0.0)-in

V4 « stack(3.0,0.0,0.0)-in

V5 <« stack(3.5,0.0,0.0)-in

V6 « stack(0.0,5.5,0.0)-in

V7 « stack(0.0,3.5,0.0)-in

V8 « stack(0.0,3.5,0.0)-in

V9 « stack(0.0,3.0,0.0)-in

V10 <« stack(0.0,0.0,3.5)-in
augment(VI1,V2,V3,V4,V5,V6,V7,V8,V9,VI10)

"Level’ "RHI" "RH2" "RH3" "RH4" "RH5" "FHI" "FH2" "FH3" "FH4" "FH5"

"R" 300 350 300 300 350 000 000 000 000 000 |
| e 000 000 000 000 000 550 350 350 300 000 |

"B"  0.00 000 000 000 000 000 000 000 000 3.50

Define trimmer studs dead load:

Ppris x = | VI < stack(0.6,0.0,0.0)-kip Ppris = | X <« augment(Level,PDLtsix)
V2 « stack(1.6,0.0,0.0)-kip stack(augment("Level" , Header),X')
V3 « stack(0.1,0.0,0.0)-kip

V4 « stack(0.4,0.0,0.0)-kip

V5 « stack(2.1,0.0,0.0)-kip

V6 <« stack(0.0,4.8,0.0)-kip

V7 <« stack(0.0,1.6 + 2.4,0.0)-kip

V8 « stack(0.0,3.1,0.0)-kip

V9 <« stack(0.0,0.5,0.0)-kip

V10 < stack(0.2,0.0,1.1)-kip

augment(VI1,V2,V3,V4,V5,V6,V7,V8,V9,VI10)

"LeVel" "RHl" "RH2" "RI_I3 n "RH4" "RHS" "FHI" "FH2" "FH3 n "FH4" "FHS "
"R" 0.60 1.60 0.10 0.40 2.10 0.00 0.00 0.00 0.00 0.20
Pprss = kip
"2F" 0.00 0.00 0.00 0.00 0.00 4.80 4.00 3.10 0.50 0.00

"B" 0.00 000 000 000 000 000 0.00 0.00 0.00 1.10



Define trimmer studs live load,

Prrss x =

V1 <« stack(0.0,0.0,0.0)-kip
V2 <« stack(0.0,0.0,0.0)-kip
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Prisi=|X « augment(Level,PLL,siX)

stack(augment("Level" , Header) , X )

V3 « stack(0.0,0.0,0.0)-kip

V4 « stack(0.0,0.0,0.0)-kip

V5 <« stack(0.0,0.0,0.0)-kip

V6 <« stack(0.0,2.5,0.0)-kip

V7 « stack(0.0,1.5,0.0)-kip

V8 « stack(0.0,1.6,0.0)-kip

V9 « stack(0.0,1.3,0.0)-kip

V10 < stack(0.0,0.0,2.5)-kip
augment(VI1,V2,V3,V4,V5,V6,V7,V8,V9,VI10)

"LeVel" "RHIH HRI_IZH "RH3" HRH4|| llRHsH HFHIH HFH2H HFH3|| HFH4H HFH5H

Prrs =

Define trimmer studs snow load,

Psris x =

"R" 0 0 0 0 0 0 0 0 0 0 .
i
"2F" 0 0 0 0 0 2.5 1.5 1.6 1.3 0 P
"B" 0 0 0 0 0 0 0 0 0 2.5
VI « stack(0.9,0.0,0.0)-kip Po.= |x < augment( Level. PSmeX)

V2 <« stack(2.3,0.0,0.0)-kip

V3 « stack(0.2,0.0,0.0)-kip

V4 « stack(0.5,0.0,0.0)-kip

V5 <« stack(2.4,0.0,0.0)-kip

V6 <« stack(0.0,4.4,0.0)-kip

V7 <« stack(0.0,2.3 + 2.1,0.0)-kip

V8 « stack(0.0,2.8,0.0)-kip

V9 « stack(0.0,0.0,0.0)-kip

V10 < stack(0.0,0.0,0.0)-kip
augment(V1,V2,V3,V4,V5,V6,V7,V8,V9,VI0)

stack(augment("Level" , Header) , X )

"LeVel" HRI_IIH nRHzn "RHS" HRH4H "RI_ISH HFHIH HFH2H HFH3I| HFH4H "FHS"

Pgpss =

"R" 0.9 23 0.2 0.5 24 0 0 0 0 0
"2F" 0 0 0 0 0 4.4 44 2.8 0 0
"B" 0 0 0 0 0 0 0 0 0 0

kip



Trimmer stud axial total load,

Y1

Pris x. =Ppus x. + - o S max(Pris x5 Psis x
J s s ], s J s
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Pr=|X <« augment(Level,PTL,siX)

stack(augment("Level" , Header) , X )

Y2, <~ 0'75'PLLIS X + 0‘75'PSLtS X
A —j,ts s
max(YIj,ts’Y2j,ts)
"LeVel" "RHI n "RI_IZH "RH3|| HRH4" "RHS n "FHI n HFHZH "FH3‘| "FH4H HFHS n
» "R" .50 390 030 090 450 0.00 0.00 0.00 0.00 0.20 .
= i
s "2F" 0.00 000 0.00 000 000 997 842 640 1.80 0.00 P
"B" 0.00 000 0.00 000 000 000 0.00 0.00 0.00 3.60
Number of trimmer studs required at top,
n,UXj . = (4] « FcLiD'(bhiX'bst) N = | X < augment(Level,ntsi,X)
Priss x. . stack(augment("Level" , Header), X )
A2 « Ceil| — L )1
z](Alj’ts = O,kzp,AIj’tS)
"LeVel" "RHI" IIRH2|V VIRHSII "RH4H "RHS" IIFHI n "FH2|V "FH3|| "FH4" "FHSIV
"R" 1 2 1 1 2 0 0 0 0 1
Ny ¢ =
"2F" 0 0 0 0 0 2 3 2 1 0
"B" 0 0 0 0 0 0 0 0 0 2
Number of trimmer studs required at bottom,
n,siij o Al « FcLiH'(deG'bst) N pi= | X « augment(Level,n,sibX)
Priss x. stack(augment("Level" , Header) , X )
A2 « Ceil| — LB
if (41 = 0,kip,Al)
llLevelll "RHI n "RHZ" IIRH3IV VIRH4II "RHSH "FHI n "FH2" "FH3|V IIFH4H "FHS"
"R" 1 2 1 1 2 0 0 0 0 1
Ny b =
"2F" 0 0 0 0 0 3 3 2 1 0
"B" 0 0 0 0 0 0 0 0 0 2
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Post Design
Define beam & vector data:

Beam := stack("RB1" ,"RB2" ,"PCBI1" ,"PCB2" ,"CVB1","CVB1","FB1 a","FB1 b","FB1 c")

|b =1. length(Beam)I

Define post size:
Post X := stack("(1)2x6" ,"(2)2x6" ,"6x6" ,"(1)2x6" ,"6x6" ,"(1)2x6" ,"Mud Sill" ,"6x8" , "Mud Sill")
"RB1"  "(1)2x6"
"RB2"  "(2)2x6"

"PCB 1 n "6x6"
HPCBz” "(1)2X6"
Post .= augment(Beam , Post X) Post =| "CVBI" "6x6"

"CVBI"  "(1)2x6"
"FBI_a" "Mud Sill"
"FBI b"  "6x8"
"FBI_c" "Mud Sill"

Define effective beam width:

by x = stack(3.5,5.5,5.5,3.5,5.5,3.5,7,7,7)-in

"RBI"  "(1)2x6" 3.50
"RB2"  "(2)2x6" 5.50

"PCB1" "6x6" 5.50
"PCB2" "(1)2x6" 3.50
by = augment(Beam,Post_X,bbiX) b,=| "CVBI" "6x6" 5.50 |-in

"CVBI" "(1)2x6" 3.50
"FB1 a" "Mud Sill" 7.00
"FBL b"  "6x8"  7.00
"FB1 ¢" "Mud Sill" 7.00

Define post bearing width at top: Define post bearing width at bottom:
b, ix = stackiil.S,Z-(l.S),% , 1.5,% ,1.5,3, 5.5,3:|-in b, px = stack(5.5,5.5,5.5,5.5,5.5,5.5,7,7.5,7):in
b, ;= augment(Beam,prX) by b= augment(Beam,Post_X szbe)
"RB1" 1.50 "RB1"  "(1)2x6" 5.50
"RB2"  3.00 "RB2"  "(2)2x6" 5.50
"PCBI" 2.75 "PCBI1" "6x6" 5.50
"PCB2" 1.50 "PCB2"  "(1)2x6" 5.50
b, ;= | "CVBI" 275 |in b, »=1| "CVBI" "6x6" 5.50 |-in
"CVB1" 1.50 "CVBI" "(1)2x6" 5.50
"FB1 a" 3.00 "FB1 a" "Mud Sill" 7.00
"FB1 b" 5.50 "FB1 b" "6x8" 7.50

"FB1_c" 3.00 "FB1 ¢" "Mud Sill" 7.00



Define posts dead load:
Pppp x = stack(1.3,2.5,0.9,0.4,0.8,0.2,3.9,11.5,3.0)-kip

Pprp = augment(Beam,Post_X,PDLpiX)

"RBI"  "(1)2x6" 1.3
"RB2"  "(2)2x6" 2.5

"PCBI"  "6x6" 0.9
"PCB2"  "(1)2x6" 0.4
Ppi,=| "CVBI"  "6x6" 0.8 |kip

"CVBI"  "(1)2x6" 0.2
"FB1 a" "MudSill" 3.9
"FBI b"  "6x8"  11.5
"FB1 ¢" "MudSill" 3.0

Define posts studs snow load:
Pgy, x = stack(1.8,3.6,1.3,0.5,1.2,0.3,1.9,5.6, 1.5)-kip

Pgpp, = augment(Beam,Post_X 7PSLp7X)
"RBI" "(1)2x6" 1.8
"RB2" "(2)2x6" 3.6

"PCBI"  "6x6" 1.3
"PCB2" "(1)2x6" 0.5
Pg,=| "CVBI"  "6x6" 1.2 |kip

"CVB1" "(1)2x6" 0.3
"FB1 a" "Mud Sill" 1.9
"FB1 b" "6x8" 5.6
"FB1 ¢" "MudSill" 1.5
Trimmer stud axial total load,

P Tip X, = P DLp_x, + Al < max(P LLpiXb:P SLpiXb)

A2b < 0'75.(PLLP,X}) + PSLP,Xb)

max(AI b,AZb,A3b>

A3b <~ POTp_Xb + 0'75'(PLLp_Xb + PSLp_Xb) "PCB1" "6x6" 2.20
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Define posts studs live load,
Prrp x = stack(0,0,0,0,0,0,2.5,7.4,1.9)-kip
Prpp = augment(Beam,Post_X :PLL;LX)

"RBI"  "(1)2x6" 0.0
"RB2"  "(2)2x6" 0.0

"PCBI"  "6x6" 0.0
"PCB2"  "(1)2x6" 0.0
Py,=| "CVBI"  "6x6" 0.0 |kip

"CVBI" "(1)2x6" 0.0
"FB1 a" "MudSill" 2.5
"FB1_b" "6x8" 7.4
"FB1 ¢" "Mud Sill" 1.9
Define posts studs overturning load:

Porp x = stack(0,0,0,0,0,0,0,0,0)-kip

Pory = augment(Beam,Post_X 7P0Tp7X)
"RBI1" "(1)2x6" 0.0
"RB2" "(2)2x6" 0.0

"PCBI"  "6x6" 0.0
"PCB2"  "(1)2x6" 0.0
Por,=| "CVBI"  "6x6" 0.0

"CVBI" "(1)2x6" 0.0
"FBI 2" "Mud Sill" 0.0
"FBI b"  "6x8" 0.0
"FB1 ¢" "Mud Sill" 0.0

Pryp = augment(Beam ,Post X, PTLILX)
"RBI" "(1)2x6"  3.10
"RB2" "(2)2x6"  6.10

"PCB2"  "(1)2x6"  0.90
Pp,=|"CVBI"  "6x6"  2.00 |kip
"CVBI"  "(1)2x6"  0.50
"FB1 a" "MudSill" 7.20
"FBI b"  "6x8"  21.25
"FB1 ¢" "MudSill" 5.55
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Applied compressive perp. stress at top of post,

PTLpiXb
Jerpx, = m "RBI"  590.5
"RB2"  369.7
"PCB1" 145.5
"PCB2" 1714
Jer p i = augment(Beam,chJ,JX) Jer p ¢ =| "CVBI" 1322 |-psi
"CVBI1" 952
"FB1 a" 3429
"FB1 _b" 551.9
"FB1 c¢" 264.3
Adjusted compressive perp. stress at top [NDS-15, Table 4.3.1 & Sect. 4.2.6],
Flopp = SfaCk(F oL G Fer 6o Fer poFer psFer psFer psFer 1-Fer 1-F, chL)
"RB1"  650.00
"RB2"  650.00
"PCB1" 625.00
"PCB2" 625.00
F'y , o= augment(Beam,F'y , x) F'y , =| "CVBI" 625.00 |psi
"CVBI" 625.00
"FB1 a" 750.00
"FB1_b" 750.00
"FB1 c¢" 750.00

Compressive perp. stress interaction at top,

Jer p ix b
INT,; , iy, = if| Post_X = "HSS" "OK" T .
"RBI"  "(1)2x6" 091
"RB2"  "(2)2x6"  0.57
"PCBI"  "6x6" 0.3
"PCB2"  "(1)2x6"  0.27
INT,; , ,:= augment(Beam,Post_X ,INT,; , x) INT,; , ,=| "CVBI"  "6x6" 021

"CVBI" "(1)2x6"  0.15
"FB1 a" "Mud Sill" 0.46
"FB1 b"  "6x8"  0.74
"FB1 ¢" "Mud Sill" 0.35
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Applied compressive perp. stress at bottom of post,

Prip_x,
Jetpox, = by ox by b, "RBI" 37538
"RB2"  369.7
"PCB1" 145.5
"PCB2" 109.1
Jer_p b = augment(Beam.f,; , px) fur pb=| "CVBI" 1322 |psi
"CVBI" 60.6
"FB1 a" 342.9
"EB1 b" 515.2
"EBI ¢" 2643
Adjusted compressive perp. stress at bottom [NDS-15, Table 4.3.1 & Sect. 4.2.6],
Flopppx=:5 faCk(F ol HoFer moFer BoFer BoFer B Fer B Fer 1-Fer B F. chH)
"RB1"  405.00
"RB2"  405.00

"PCB1"  1000.00
"PCB2"  1000.00
F'y , = augment(Beam,F'.; , px) F'y =] "CVBI" 1000.00 |psi
"CVBI" 1000.00
"FBI a" 405.00
"FBI b" 1000.00
"FBI ¢"  405.00

Compressive perp. stress interaction at bottom,

fCLJLbXb
INT.p p px, =i Post_Xb = "HSS","OK" ,—
b FcL_p_hXb
"RB1"  "(1)2x6" 0.93
"RB2"  "(2)2x6" 0.91
"PCB1" "6x6" 0.15
"PCB2" "(1)2x6" 0.11
INT,; , = augment(Beam,Post_X,INTCLJJ,X) INT.f , p=| "CVBI" "6x6" 0.13

"CVBI" "(1)2x6"  0.06
"FBl 2" "Mud Sill" 0.85
"FBI b"  "6x8"  0.52
"FB1 ¢" "Mud Sill" 0.65
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Title Block Line 6 Printed: 29 APR 2020, 12:36PM
File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .
Wood Column Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Description : Post FB1

Code References

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Analysis Method : Allowable Stress Design Wood Section Name 6x8
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9 ft Wood Member Type Sawn
( Use.d or nonfSlenlder C.alcma“?]ns ) Exact Width 5.50 in  Allow Stress Modification Factors
Wood Species Douglas Fir-Larc Exact Depth 7.50 in Cf or Cv for Bending 1.0
Wood Grade No.1 ) ) Area 41.250 in"2 Cf or Cv for Compression 1.0
Fb + 1200 psi Fv 170 psi X 193.359 in4  Cfor Cv for Tension 1.0
Fb - 1200 psi Ft 825 psi ly 103.984 i Cm: Wet Use Factor 1.0
EC - Erll 1000 ps! Density 31.21 pcf Ct : Temperature Factor 1.0
c-rem " 625psi . . . Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Br_:ls_ic 1600 1600 1600 ksi Use Cr : Repetitive ? No
Minimum 580 580 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Unbraced Length for X-X Axis buckling = 9 ft, K = 1.0
Y-Y (depth) axis:  Unbraced Length for Y-Y Axis buckling = 9 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 80.463 Ibs * Dead Load Factor
AXIAL LOADS . ..
Axial Load at 9.0 ft, Yecc =1.20in, D = 11.50, L = 7.40, S = 5.60 k
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.8567:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+0.750L+0.750S Top along Y-Y 0.2361 k Bottom along Y-Y 0.2361 k
Governing NDS Forumla  Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0 k
Locathn of max.apove base 8.940ft Maximum SERVICE Load Lateral Deflections . . .
At maximum chanon values are . .. Along Y-Y -0.06221 in at 5.255 ft above base
Appl!ed Axial 21.330k for load combination : +D+0.750L+0.750S
Applied Mx -2.1117 kAt )
Applied My 0.0 Kkt Along X-X o O..O in at 0.0 ft above base
Fc : Allowable 822.75 psi for load combination : n/a
Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 0.04492:1 Bending Compression Tension
Load Combination +D+L
Location of max.above base 9.0ft
Applied Design Shear 7.636 psi
Allowable Shear 170.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co C o] Stress Ratio ~ Status  Location Stress Ratio ~ Status  Location
D Only 0.900 0.788 0.4382 PASS 8.940ft 0.03037 PASS 9.0t
+D+L 1.000 0.759 0.8249 PASS 8.9401t 0.04492 PASS 9.0t
+D+S 1.150 0.715 0.6080 PASS 8.940ft 0.03534 PASS 9.0t
+D+0.750L 1.250 0.687 0.5563 PASS 8.9401t 0.03242 PASS 9.0t
+D+0.750L+0.750S 1.150 0.715 0.8567 PASS 8.940ft 0.04392 PASS 9.0t
+0.60D 1.600 0.596 0.1766 PASS 8.9401t 0.01025 PASS 9.0t
Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft ~ Mx - End Moments
Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @ Base @ Top

D Only -0.128 0.128 11.580
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You can change this area Engineer: Page 79 of 136
using the "Settings" menu item Project ID:

and then using the "Printing & Project Descr:

Title Block" selection.

Title Block Line 6 Printed: 29 APR 2020, 12:36PM
File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .
WO 0 d COI umn Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .
Lic. # : KW-06005122 Licensee : MC SQUARED, INC.
Description : Post FB1
Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft ~ Mx - End Moments
Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top
+D+L -0.210 0.210 18.980
+D+S -0.190 0.190 17.180
+D+0.750L -0.189 0.189 17.130
+D+0.750L+0.750S -0.236 0.236 21.330
+0.60D -0.077 0.077 6.948
L Only -0.082 0.082 7.400
S Only -0.062 0.062 5.600
Sketches
P T W T | BT BN 24.50k 24.50k
>‘<Load 1 1
= +X ‘
o
0
N~

=90ft
=90ft

Height
Height = 9.

5.50 in | u
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Wood Column
Lic. # : KW-06005122

File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Vertical Design.ec6 .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Description : PCICV Posts

Code References

Licensee : MC SQUARED, INC.

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

Load Combinations Used : ASCE 7-10
General Information

Analysis Method : Allowable Stress Design Wood Section Name 6x6

End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber

Overall Column Height 9.0 ft Wood Member Type Sawn

( Used for non-slender calculations ) Exact Width 5.50 in  Allow Stress Modification Factors

Wood Species Hem-Fir Exact Depth 5.50 in Cf or Cv for Bending 1.0

Wood Grade No.1 Area 30.250 in"2  Cfor Cv for Compression 1.0

Fb + 975 pSl Fv 140 pS| IX 76.255 in4 Cf or Cv for Tension 1.0

Fb - 975 psi Ft 650 psi ly 76.255 in4 Cm: Wet Use Factor 1.0

Fc - Prl 850 ps! Density 26.84 pcf Incising Factors : Ct : Temperature Factor 1.0

Fc - Perp 405 psi _ ‘ _ for Bending 0.80 Cfu : Flat Use Factor 1.0

E : Modulus of Elasticity . .. x-x Bending -y Bending Axial for Elastic Modulus 0.95 Kf : Built-up columns 1.0 NDS 1532
Basic 1300 1300 1300 ksi Use Cr : Repetitive ? No
Minimum 470 470

Applied Loads

Brace condition for deflection (buckling) along columns :

X-X (width) axis :
Y-Y (depth) axis :

Unbraced Length for X-X Axis buckling = 9.0 ft, K=1.0
Unbraced Length for Y-Y Axis buckling = 9.0 ft, K= 1.0

Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 50.744 Ibs * Dead Load Factor

AXIAL LOADS. ..

PCB1 Rxn: Axial Load at 9.0 ft, Yecc =1.20in, D =0.90, S=1.30 k
PCB1 Rxn: Axial Load at 9.0 ft, Yecc = 1.20in, D = 0.90, S=1.30 k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.3070:1 Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+S Top along Y-Y 0.04889 k Bottom along Y-Y 0.04889 k
Governing NDS Forumla  Comp + Mxx, NDS Eqg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0 k
Locatpn of max.apove base 8.940 ft Maximum SERVICE Load Lateral Deflections . . .
At maximum chatlon values are . . . Along Y-Y -0.04232 in  at 5.255 ft  above base
Appl!ed Axial 4.451k for load combination : +D+S
Applied Mx -0.4370 k-t )
Applied My 0.0 k-t Along X-X - 00 a 0.0 ft above base
Fc - Allowable 601.40 psi for load combination : n/a
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.01882:1 Bending Compression Tension
Load Combination +D+S
Location of max.above base 9.0ft
Applied Design Shear 2.424 psi
Allowable Shear 128.80 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Cp C p Stress Ratio ~ Status  Location Stress Ratio ~ Status  Location
D Only 0.900 0.830 0.1319 PASS 8.940ft 0.009839 PASS 9.0t
+D+S 1.150 0.769 0.3070 PASS 8.9401t 0.01882 PASS 9.0t
+D+0.750S 1.150 0.769 0.2491 PASS 8.940ft 0.01604 PASS 9.0t
+0.60D 1.600 0.662 0.05099 PASS 8.9401t 0.003321 PASS 9.0t

Maximum Reactions

Note: Only non-zero reactions are listed.

X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft Mx - End Moments

Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only -0.020 0.020 1.851
+D+S -0.049 0.049 4.451
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Project Title:
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using the "Settings" menu item EVOJ_GCI :DD: _
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Title Block" selection.
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Description : PCICV Posts
Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft ~ Mx - End Moments
Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top
+D+0.750S -0.042 0.042 3.801
+0.60D -0.012 0.012 1.110
S Only -0.029 0.029 2.600
Sketches
2.20k 2.20k
Load 2
£ i
o
0
0
+y 2 2
6x6

5.50in
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Guard Rail Post Design:
Define lateral applied post force:
P, = max[200-1bf ,(50-plf )-4-ft] Py, = 200.00-Ibf
Define support depth: d;:=10.0-in
Define tension bolt edge distance: dypy = 2.0-in
Define post height (perp. to force): h,:=3.5-in
Define post width (parallel to force): b,:=55in
Define force height: H,:= 37.5-in
Post section modulus,
S, = %~hp2 S, = 11.23~in3
Define tension capacity of bolts [Simpson DTT2Z in 1.5" Member]: Toop = 1825-Ibf
Define nominal bending strength of post [#2 PT HF]: Fyp = 850-psi
Define factors: Cp =10 Cyp=10 Cip=10
Crp=10 Crp=13 Cpy p =105
C; = 0.80 C ,=10
Adjusted bending stress,
F'yp=FppyCp yCuy yCi yCr pCr yChy pCi o Cy ) F'y, = 928.20-psi
Applied post moment,
M, = Pp'(Hp + deb) M, = 658.33 ft-Ibf
Applied bending stress,
Jop = % Jrp = 703.53-psi f—z = 0.76
p P

Applied bolt moment,

My = Py(H, + 0.5d)) M, = 708.33 ft-Ibf

Bolt bending depth,

= 0y ) - 1] 340y ) o= 667
Applied bolt tension force,

M, Ty
Ty = — Ty, = 1275.00-1bf — =0.70
dp Teap

Concrete shear load,

Vie'=1.6-P, Ve = 320.00-/bf

Concrete tension load,

Tye:=1.6-P, T, = 320.00-/bf

Concrete moment,

M, = 1.6:M, M, = 1133.33 ft-Ibf



m Anchor Designer™

Version 2.9.7376.0

StrongTie Software

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: F1554 Grade 36

Diameter (inch): 0.500

Effective Embedment depth, her (inch): 4.250
Anchor category: -

Anchor ductility: Yes

hmin (inch): 5.50

Cnmin (inch): 1.01

Smin (inch): 2.00

Recommended Anchor

Page 83 of 136

Company: Date:

5/4/2020

Engineer: Page:

1/6

Project:

Address:

Phone:

E-mail:

Project description:
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 8.00

State: Cracked

Compressive strength, f'c (psi): 3000

L'Pc,v: 1.0

Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes

Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 5.50 x 10.00 x 3.50

Anchor Name: Heavy Hex Bolt - 1/2"@ Heavy Hex Bolt, F1554 Gr. 36

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Date:

5/4/2020

m Anchor Designer™ (E30rT.1pan)f:
ngineer:

Page:

2/6

B Software Project:

Y oject:
StrongTie yinipyydig Address:
| :

Phone:

E-mail:

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: No

Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [Ib]: 400
Vuax [lb] 0

Vuay [Ib] 400
Mux [ft-Ib]: ~1200
Muy [ft-Ib]: O

Mz [ft-Ib]: O

<Figure 1>

1200 ft-lb

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. Company: Date: |5/4/2020
A ™

Soft Engineer: Page:
Strong‘-Tie 0 . ware Project:
Version 2.9.7376.0 Address:
o :
Phone:
E-mail:
<Figure 2>
8
]
o
LF_) Y
n
3
2
2.00 18.00

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Soft Engineer: Page: |4/6
: ornware ——
Ilg'- : Project:
-® Version 2.9.7376.0 Address:
Phone:
E-mail:

3. Resulting Anchor Forces

Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)?+(Vuay)? (Ib)

1 21455 0.0 200.0 200.0

2 1241 0.0 200.0 200.0

Sum 2269.5 0.0 400.0 400.0

Maximum concrete compression strain (%o): 0.10 <Figure 3>

Maximum concrete compression stress (psi): 417

Resultant tension force (Ib): 2270

Resultant compression force (Ib): 1870

Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 2.67 Y
Eccentricity of resultant shear forces in x-axis, e'vx (inch): 0.00 O 1 0 2
Eccentricity of resultant shear forces in y-axis, e'vy (inch): 0.00

X
4. Steel Strength of Anchor in Tension (Sec. 17.4.1)
Nsa (Ib) @ #Nsa (Ib)
8235 0.75 6176
5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)
Nb = kedaNfohef'® (Eq. 17.4.2.23)
ke a fc (psi) her (in) Nb (Ib)
24.0 1.00 3000 4.250 11517
@Ncbg =¢ (Anc/ Anco) WeeN Pedn Wen PepnNb (Sec. 17.3.1 & Eq. 17.4.2.1b)
Ane (in?) Anco (in?) Camin (in) Pec,N Ped,N Yo ¥op,N Ns (Ib) I @Nebg (Ib)
183.28 162.56 2.00 0.705 0.794 1.00 1.000 11517 0.70 5086

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

@Npn = ¢¥e,pPNp = ¢ ¥e,r8Abrgfc (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)
Wep Abrg (in2) fs (psi) p ¢Non (Ib)
1.0 0.47 3000 0.70 7846

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Soft Engineer: Page: |5/6
: ornware ——
Ilg'- : Project:
-® Version 2.9.7376.0 Address:
Phone:
E-mail:

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (Ib) ¢gr0ul ¢ ¢9’0“’¢V53 (Ib)
4940 1.0 0.65 3211

9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)

Shear perpendicular to edge in y-direction:
Vby = min|7(le/ da)°2Vdada\FeCa1'5; 9AaVFecar’| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) a fe (psi) Car (in) Viy (Ib)
4.00 0.500 1.00 3000 12.00 17082

BV ey =¢ (Ave/ Aveo) Py e P uVey (Sec. 17.3.1 & Eq. 17.5.2.1a)
Ave (in2) Aveo (in?) Poq,v Yoy Py Viy (Ib) ¢ $Voeny (Ib)
288.00 648.00 1.000 1.000 1500 17082 0.70 7972

Shear parallel to edge in y-direction:
Vix = min|7(le/ da)°2Vdada\FeCa1'5; 9AaVFecar| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) Aa fe (psi) Car (in) Vi (Ib)
4.00 0.500 1.00 3000 12.00 17082

WVevgy = ¢ (2)(Ave/ Aveo) Pecv P,y e FruVix (Sec. 17.3.1,17.5.2.1(c) & Eq. 17.5.2.1b)
Avc (in?) Aveo (in?) Poo,v Woq,v Yev v Vix (Ib) ¢ $Vevgy (Ib)
208.00 648.00 1.000 1.000 1.000 1500 17082 0.70 11514

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)
¢chg = ¢kcchbg = ¢kcp(ANc/ANco) Yee,N Wed N We,n lPcp,NNb (Sec. 17.3.1 & Eq 17.5.3.1 b)

Kep Ane (in?) Anico (in?) Pec,N Pedn e Pep,N N (Ib) ¢ $Vepg (Ib)

2.0 183.28 162.56 1.000 0.794 1.000 1.000 11517 0.70 14437
11. Results
Interaction of Tensile and Shear Forces (Sec. 17.6.)

Tension Factored Load, Nua (Ib) Design Strength, oNn (Ib)  Ratio Status

Steel 2145 6176 0.35 Pass

Concrete breakout 2270 5086 0.45 Pass (Governs)

Pullout 2145 7846 0.27 Pass

Shear Factored Load, Vua (Ib) Design Strength, gV (Ib)  Ratio Status

Steel 200 3211 0.06 Pass (Governs)

T Concrete breakout y+ 400 7972 0.05 Pass

|| Concrete breakout x- 400 11514 0.03 Pass

Pryout 400 14437 0.03 Pass

Interaction check  Nua/¢Nn Vua/$Vn Combined Ratio Permissible Status

Sec. 17.6..1 0.45 0.00 44.6% 1.0 Pass

1/2"@ Heavy Hex Bolt, F1554 Gr. 36 with hef = 4.250 inch meets the selected design criteria.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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m Anchor DesignerT"" (E)on?pan){: Date:. 5/4/2020
ngineer: Page: | 6/6
Strong'Tie Software Project
il Version 2.9.7376.0 Address:
Phone:
E-mail:
12. Warnings

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per
designer option.

- Designer must exercise own judgement to determine if this design is suitable.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com



Nominal compr. perp. stress for DF [NDS-15 Suppl., Table 4A]:
Nominal compr. perp. stress for DF [NDS-15 Suppl., Table 4A]:
Nominal compr. perp. stress for GLB [NDS-15 Suppl., Table 5A]:
Nominal compr. perp. stress for LVL [Trus Joist]:

Define double top plate to sill plate heights:

D

Dead Loads:

Roof dead load:

Floor dead load:
Exterior wall dead load:
Interior wall dead load:
Live Loads:

Define wall live load:
Roof live load:

Floor live load:

Main floor / slab on grade:
Snow Loads:

Define sloped snow:

‘Wind Loads:

Define LRFD horizontal C&C wind loads:

STUD DESIGN

FeL_H := 405-psi
FeL_p = 625-psi
FeL_g = 650-psi
FeL L = 750-psi
9 1.125
Hg:=1|9 [-ft +] 1.125 |-in
9 1.125
DL, := 17-psf
DL := 15-psf
DLgy = 15-psf
DLjy, := 12.psf
LLy := 5-psf
LL; := 20-psf
LL¢ := 40-psf
LLy, := 100-psf
SLg := 25-psf

WLg; := 42 psf

Page 89 of 136
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Wall Studs:

Define walls & vector data:

Wall := augment("2F 2x6 Ext. Wall" ,"MF 2x6 Ext. Wall" ,"MF 2x4 Int. Wall" ,"B 2x4 Int. Wall" , "Garage Wall")

W .= Iength(WaIIT)| w=35 ws = 1..
Define typical stud width: bg == 1.5-in
Define 2x4 stud depth: doyg = 3.5-in
Define 2x6 stud depth: doye == 5.5-in
Define studs roof tributary area:

ATws_rx = augment[(24-in)-23.0-ft, (24-in)-(23.0-t + 5.0-1t),0,0,(24-in)-16.0-ft ]
Atws ¢ = stack(Wall s ATws_rx )

46.00 56.00 0.00 0.00 32.00
Define studs floor tributary area:

A ("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" j ft2
Tws_r = :

At 1x = augment[0,2-(16-in)-10.667-ft, 1-(16-in)-20.5-ft,2-(16-in)-20.5-ft , 0]
Ars 1 = stack(Wall, Arys tx)

A ["2F 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" j ft2
Tws_f = .

0.00 28.45 27.33 54.67 0.00
Define studs wall tributary area:

Atws wx = augment[ 1-(16:in)-9.0-ft,2-(16:in)-9.0-ft, 1-(16-in)-9.0-ft,2-(16-in)-9.0-ft , 1-(16-in)-9.0-ft
Atws w = stack(Wall, Arys wx )

A ("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" j ft2
Tws W = .

12.00 24.00 12.00 24.00 12.00
Define studs cross sectional area for 1 stud:

A; stx = augment(8.25,8.25,5.25,5.25,8.25)- in2
AZ_St = stack(WaII aAZ_StX)

("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" j )
z st =

-in
8.25 8.25 5.25 5.25 8.25
Define number of stacked studs:

Nys x = augment(1,1,2,3,1)
Nys = stack(Wall,nys x)

("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" j
Nws =
1 1 2 3 1
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Typical distributed wind load for studs,

Wy st == WL (16-in) Wy st = 0.06-kIf
Wall stud distributed live load,

Wi st = LLy(16:0n) Wi st = 0.01-KkIf
Define wall dead load:

DLy x := augment(DLey, DLey, DLy, DLy, DLey)
DL, := stack(Wall, DL, x)

DL "2F 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" ;

= S
v 15 15 12 12 15 P
Dead axial force on studs,

I:’DstX = DLr'ATws_rX + DLf'ATws_fX + DI-W_X 'ATws_wX
1,ws 1,ws 1,ws 1,ws 1,ws
PpLws == stack(Wall, Pppysx)

("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" ) i
DLws = p

0.96 1.74 0.55 1.11 0.72
Live axial force on studs,

PLiwsx = LL¢-Aqws_fx
PLiws = stack(Wall, Py yex)

0.00 1.14 1.09 2.19 0.00
Snow axial force on studs,

("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" j i
LLws = p

PsLwsx = SI-s'ATws_rX
Psiws := stack(Wall, P yex)

("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" j i
SLws = Ip

1.15 1.40 0.00 0.00 0.80
Total cumulative axial force on studs,

Priwsx . = Pouwsx + Y1, o maX(Priwsx - Psiwsx
1,ws 1,ws , WS 1,ws 1,ws
Y2 « 0.75-(P +P
1.ws LLWSXI,WS SLWSXI,WS

max(Yl1 s’ Y2, ,ws)

Priws = stack(Wall, Py yex)

"2F 256 Ext. Wall” "MF 2x6 Ext. Wall' "MF 2x4 Int. Wall” "B 2x4 Int. Wall" "Garage Wall" )
= I
Thus 211 3.64 1.65 3.29 1.52 P
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Applied stress perpendicular to top of studs,

Priwsx
1,ws

f =
cL_ws_tX .

1,ws Az stX Nys X

= 1,ws = 1,ws

et ws. ¢ == stack(Wall, fer ys x )

256.0 441.5 156.9 209.2 184.7
Adjusted compressive perp. stress at top of stud [NDS-15, Table 4.3.1 & Sect. 4.2.6],

¢ ("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" ) .
cL_ws_ t = p

Flel ws tx = 0-73'3U9ment(FcL_D» Fe psFeL_psFeL_p> FcL_D)

Fe_ws 1= stack(Wall,F'_us 1x)

- ["ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" j .
cL_ws t= P

456.25 456.25 456.25 456.25 456.25

Compressive perp. stress interaction at top of stud,

ch ws_tX

INTCL_ws_tX ==
F cL_ws_tX

INTeL s 1= stack(Wall, INT s tx)

. ("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" )
cL_ws t=

0.56 0.97 0.34 0.46 0.40
Applied stress perpendicular to bottom of studs,

PrLwsx
1,ws

ch_vvs_bX : =
W 7 stX Nys x
= 1,ws = 1,ws

et ws b := stack(Wall,fe s bx )

¢ "2F 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" ]
= . I

clws b 256.0 4415 156.9 209.2 184.7 P

Adjusted compressive perp. stress at bottom of stud [NDS-15, Table 4.3.1 & Sect. 4.2.6],

F'el_ws bx = 0~73'aUgment(FcL_H sFeL_HsFeL psFeL Ho FcL_H)

F'el_ws b = stack(Wall, F'e_us px)

e ("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" ) )
cLws b = -psi

295.65 295.65 456.25 295.65 295.65
Compressive perp. stress interaction at bottom of stud,
ch_ws_bX

INTCL_WS_bX =
F cL_ws_bX

INTL ws b := Stack(Wall, INT ws bx)

. ("ZF 2x6 Ext. Wall" "MF 2x6 Ext. Wall" "MF 2x4 Int. Wall" "B 2x4 Int. Wall" "Garage Wall" )
cL_ws b =

0.87 1.49 0.34 0.71 0.62
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King Studs:
Define headers & vector data:

King := augment("Roof Hdr<=6ft" ,"Roof Hdr>6ft" ,"Floor Hdr" ,"RB1" ,"RB2")

ks := Iength(KingT)| ks=5
Define length of header:

Lhx := augment(6.0,8.0, 14.0,9.0,18.0)-ft
L, := stack(King, Lpy)

[”Roof Hdr<=6ft" "Roof Hdr>6ft" "Floor Hdr" "RBI1" "RB2" )

L, =
" 6.00 8.00 14.00 9.00 18.00
Distributed wind load on king studs,

Wi kox = (Wegt) [0.5:(16+in) + 0.5-Lpy ]

WyyL_is = stack(King, wiy__sx)

0.154 0.196 0.322 0.217 0.406
Define number of trimmer studs:

"Roof Hdr<=6ft" "Roof Hdr>6ft" "Floor Hdr" "RB1" "RB2"
WwL ks = -kl

Ngs X = augment(1,2,2,2,3)

Nk := stack(King, nys x)

"ROOf Hdr<:6ft" "ROOf Hdr>6ft" "FIOOI' HdI'" "RB 1 " "RB2"
Nipe =
ks | 2 2 2 3
King stud dead load,

PbLksx = augment(PDstxl I,PDstx] l:PDstx1 2nPDstX1 ’PDstx1 5)

5
PpLks == stack(King, PD,_ksx)

"Roof Hdr<=6ft" "Roof Hdr>6ft" "Floor Hdr" "RB1" "RB2" )
PbLks = ip

0.96 0.96 1.74 072  0.72
King stud live load,

PLiksx = augment(PL,_Wle 1aF’Lstx1 1,PLstx1 2:PLLWSX1

P
5’ LLWSXl’S

Py ks = stack(King, Py sx )

"Roof Hdr<=6ft" "Roof Hdr>6ft" "Floor Hdr" "RBI1" "RB2" .
PLiks = kip

0.00 0.00 1.14 0.00  0.00
King stud snow load,

Psiksx = augment(PSstx Pstwsx »Pstwsx s Pstwsx, > PsLwsx )
11 11 1,2 1,5 1,5
Psiis := stack(King, Ps; sx )

; "Roof Hdr<=6ft" "Roof Hdr>6ft" "Floor Hdr" "RBI" "RB2") |
Stks = 1.15 1.15 1.40 080 080 ) P
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Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Description : 2x6 Walls - Enveloping Design

Code References

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Analysis Method : Allowable Stress Design Wood Section Name 2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9.0 ft Wood Member Type Sawn
( Used for non-slender calculations ) Exact Width 1.50 in  Allow Stress Modification Factors
Wood Species Douglas Fir - Larch Exact Depth 5.50 in Cf or Cv for Bending 1.30
Wood Grade No.2 in"2 Cf or Cv for Compression 1.10
. . Area 8.250
Fb+ 900.0 psi Fv 180.0 psi IX 20.797 4 Cfor Cv for Tension 1.30
Fb- 900.0 ps Ft ) 575.0 psi ly 1.547 in4 Cm : Wet Use Factor 1.0
Fc - Prll 1,350.0 psi Density 31.20 pcf Ct : Temperature Factor 1.0
Fe- Perp o 625.0psi ) ) ) Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Basic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? Yes
Minimum 580.0 580.0 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Fully braced against buckling about X-X Axis
Y-Y (depth) axis:  Unbraced Length for Y-Y Axis buckling = 9.0 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 16.088 Ibs * Dead Load Factor
AXIAL LOADS. ..

Axial Load at 9.0 ft, Yecc =-1.20in,D=1.80,L=1.20,S=1.40k
BENDING LOADS. ..
Lat. Uniform Load creating Mx-x, L = 0.010, W = 0.060 k/ft

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.8276:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+0.750L+0.750S Top along Y-Y 0.270 k Bottom along Y-Y 0.270 k
Governing NDS Forumla  Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0k
Locathn of max.apove base 8.940ft Maximum SERVICE Load Lateral Deflections . . .
At n;aX|TLémAtc?t|on values are . .. 5766k Along Y-Y 02691 in at 4530 ft above base
pplied Axia . A
Applied Mx 0.5745 kit for load combination : W'Only
Applied My 0.0 k-t Along X-X - 00in at 0.0 ft above base
Fc : Allowable 976.05 psi for load combination : n/a
Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 0.1243:1 Bending Compression Tension
Load Combination +D+0.750L+0.750S+0.450W
Location of max.above base 0.0ft
Applied Design Shear 35.803 psi
Allowable Shear 288.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co C P Stress Ratio  Status  Location Stress Ratio Status  Location
D Only 0.900 0.663 0.3467 PASS 8.9401t 0.02245 PASS 9.0t
+D+L 1.000 0.625 0.6690 PASS 7.852ft 0.07913 PASS 0.0t
+D+S 1.150 0.572 0.6356 PASS 8.9401t 0.03123 PASS 9.0t
+D+0.750L 1.250 0.540 0.4564 PASS 8.517ft 0.05152 PASS 0.0t
+D+0.750L+0.750S 1.150 0.572 0.8276 PASS 8.9401t 0.06624 PASS 0.0t
+D+0.60W 1.600 0.448 0.3942 PASS 5.074 1t 0.1149 PASS 0.0t
+D+0.750L+0.450W 1.600 0.448 0.5214 PASS 5.376ft 0.1170 PASS 0.0t
+D+0.750L+0.750S+0.450W 1.600 0.448 0.7435 PASS 5.678ft 0.1243 PASS 0.0t
+0.60D+0.60W 1.600 0.448 0.3110 PASS 4.832ft 0.1098 PASS 0.0t
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Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Co C p Stress Ratio  Status  Location Stress Ratio  Status  Location

+0.60D 1.600 0.448 0.1241 PASS 0.0ft 0.007576 PASS 9.0t
Maximum Reactions Note: Only non-zero reactions are listed.

X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments ~ k-ft ~ Mx - End Moments

Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top

D Only 0.020 -0.020 1.816

+D+L 0.078 0.012 3.016

+D+S 0.036 -0.036 3.216

+D+0.750L 0.064 0.004 2.716

+D+0.750L+0.750S 0.075 -0.008 3.766

+D+0.60W 0.182 0.142 1.816

+D+0.750L+0.450W 0.185 0.125 2.716

+D+0.750L+0.750S+0.450W 0.197 0.114 3.766

+0.60D+0.60W 0.174 0.150 1.090

+0.60D 0.012 -0.012 1.090

L Only 0.058 0.032 1.200

S Only 0.016 -0.016 1.400

W Only 0.270 0.270

Sketches

4.40k 4.40k

+X

5.50in

Load 1

Height = 9.0 ft
Height = 9.0 ft

NI+
>

1 50 |n 0.07kIf
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Description : 2x6 Walls - Main Floor

Code References

Licensee : MC SQUARED, INC.

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Analysis Method : Allowable Stress Design Wood Section Name 2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9.0 ft Wood Member Type Sawn
( Used for non-slender calculations ) Exact Width 1.50 in  Allow Stress Modification Factors
Wood Species Douglas Fir - Larch Exact Depth 5.50 in Cfor Cv for Bending 1.30
Wood Grade No.2 in"2 Cf or Cv for Compression 1.10
. . Area 8.250
Fb+ 900.0 psi Fv 180.0 psi IX 20.797 4 Cfor Cv for Tension 1.30
Fb - 900.0 psi Ft _ 575.0 psi ly 1.547 in4 Cm : Wet Use Factor 1.0
Fc - Prll 1,350.0 psi Density 31.20 pcf Ct: Temperature Factor 1.0
Fc - Perp N 625.0 psi _ ‘ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Basic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? Yes
Minimum 580.0 580.0 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Fully braced against buckling about X-X Axis
Y-Y (depth) axis:  Unbraced Length for Y-Y Axis buckling = 9.0 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 16.088 Ibs * Dead Load Factor
AXIAL LOADS. ..
Axial Load at 9.0 ft, Yecc =1.20in,D = 0.60, L = 1.10 k
BENDING LOADS. ..
Lat. Uniform Load creating Mx-x, L = 0.010 k/ft
DESIGN SUMMARY
Bending & Shear Check Results
PASS  Max. Axial+Bending Stress Ratio = 0.2859:1  Maximum SERVICE Lateral Load Reactions . .

Load Combination

+D+L Top along Y-Y 0.06389 k Bottom along Y-Y 0.03278 k
Governing NDS Forumla  Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0 k
Locathn of max.apove base 8.940 ft Maximum SERVICE Load Lateral Deflections . . .
At maximum chanon valuesare .. . Along Y-Y 0.01656 in at 3,685 ft  above base
Appl!ed Axial 1.716k for load combination : | Only
Applied Mx -0.1662 k-t )
Applied My 0.0 Kkt Along X-X - 00in at 0.0 ft above base
Fc : Allowable 927.65 psi for load combination : n/a
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.06453:1 Bending Compression Tension
Load Combination +D+L
Location of max.above base 9.0ft
Applied Design Shear 11.616 psi
Allowable Shear 180.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co C P Stress Ratio  Status  Location Stress Ratio ~ Status  Location
D Only 0.900 0.663 0.09021 PASS 8.940ft 0.007482 PASS 9.0t
+D+L 1.000 0.625 0.2859 PASS 8.940ft 0.06453 PASS 9.0t
+D+0.750L 1.250 0.540 0.1837 PASS 8.940ft 0.04007 PASS 9.0t
+0.60D 1.600 0.448 0.04212 PASS 0.0ft 0.002525 PASS 9.0t
Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k  Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft ~ Mx - End Moments
Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top
D Only -0.007 0.007 0.616
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Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft ~ Mx - End Moments
Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top
+D+L 0.026 0.064 1.716
+D+0.750L 0.018 0.050 1.441
+0.60D -0.004 0.004 0.370
L Only 0.033 0.057 1.100
Sketches
7 1.70k 1.70k
Load 1 |
.
< X
o
0
To)
B +y b 2
2x6

1.50 |n 0.01KIf
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Wood Column
Lic. # : KW-06005122

File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Stud Design.ec6 .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Description : 2x6 Walls - Daylight Basement

Code References

Licensee : MC SQUARED, INC.

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Analysis Method : Allowable Stress Design Wood Section Name 2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9.0 ft Wood Member Type Sawn
( Used for non-slender calculations ) Exact Width 1.50 in  Allow Stress Modification Factors
Wood Species Douglas Fir - Larch Exact Depth 5.50 in Cfor Cv for Bending 1.30
Wood Grade No.2 in"2 Cf or Cv for Compression 1.10
. . Area 8.250
Fb+ 900.0 psi Fv 180.0 psi IX 20.797 4 Cfor Cv for Tension 1.30
Fb - 900.0 psi Ft _ 575.0 psi ly 1.547 in4 Cm : Wet Use Factor 1.0
Fc - Prll 1,350.0 psi Density 31.20 pcf Ct: Temperature Factor 1.0
Fc - Perp N 625.0 psi _ ‘ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Basic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? Yes
Minimum 580.0 580.0 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Fully braced against buckling about X-X Axis
Y-Y (depth) axis:  Unbraced Length for Y-Y Axis buckling = 9.0 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 16.088 Ibs * Dead Load Factor
AXIAL LOADS. ..
Axial Load at 9.0 ft, Yecc =1.20in,D =1.10, L =2.20 k
BENDING LOADS. ..
Lat. Uniform Load creating Mx-x, L = 0.010 k/ft
DESIGN SUMMARY
Bending & Shear Check Results
PASS  Max. Axial+Bending Stress Ratio = 0.7558:1  Maximum SERVICE Lateral Load Reactions . .

Load Combination

+D+L Top along Y-Y 0.08167 k Bottom along Y-Y 0.02056 k
Governing NDS Forumla  Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0 k
Locathn of max.apove base 8.940ft Maximum SERVICE Load Lateral Deflections . . .
At maximun chatlon values are . . . Along Y-Y -0.04750 in at 5.859 ft above base
Appl!ed Axial 3.316k for load combination : +D+L
Applied Mx -0.3251 k-t :
Applied My 0.0 Kkt Along X-X - 00in at 0.0 ft above base
Fc : Allowable 927.65 psi for load combination : n/a
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.08249:1 Bending Compression Tension
Load Combination +D+L
Location of max.above base 9.0ft
Applied Design Shear 14.848 psi
Allowable Shear 180.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co C P Stress Ratio  Status  Location Stress Ratio ~ Status  Location
D Only 0.900 0.663 0.1840 PASS 8.940ft 0.01372 PASS 9.0t
+D+L 1.000 0.625 0.7558 PASS 8.940ft 0.08249 PASS 9.0t
+D+0.750L 1.250 0.540 0.4630 PASS 8.940ft 0.05196 PASS 9.0t
+0.60D 1.600 0.448 0.07629 PASS 0.0ft 0.004630 PASS 9.0t
Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k  Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft ~ Mx - End Moments
Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top
D Only -0.012 0.012 1.116
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Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft ~ Mx - End Moments
Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top
+D+L 0.008 0.082 3.316
+D+0.750L 0.003 0.064 2.766
+0.60D -0.007 0.007 0.670
L Only 0.021 0.069 2.200
Sketches
7 3.30k 3.30k
Load 1 |
.
< X
o
0
To)
B +y b 2
2x6 ‘

1.50 |n 0.01KIf
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Description : 2nd Floor King Stud Enveloping Design - Header <= 6ft

Code References

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Analysis Method : Allowable Stress Design Wood Section Name 2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9.0 ft Wood Member Type Sawn
( Use.d fornon-siender C.alcmanons ) Exact Width 1.50 in  Allow Stress Modification Factors
Wood Species Douglas Fir - Larch Exact Depth 5.50 in Cf or Cv for Bending 1.30
Wood Grade No.2 . _ Area 8.250 in"2 Cf or Cv for Compression 1.10
Fb+ 900.0 psi Fv 180.0 psi IX 20.797 4 Cfor Cv for Tension 1.30
Fb- 900.0 ps Ft ) 575.0 psi ly 1.547 in4 Cm : Wet Use Factor 1.0
Fc - Prll 1,350.0 psi Density 31.20 pcf Ct : Temperature Factor 1.0
Fc - Perp N 625.0 psi _ ‘ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Br_:ls_ic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? No
Minimum 580.0 580.0 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Fully braced against buckling about X-X Axis
Y-Y (depth) axis:  Unbraced Length for Y-Y Axis buckling = 9.0 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 16.088 Ibs * Dead Load Factor
AXIAL LOADS . ..
Axial Load at 9.0 ft, Yecc =-1.20in,D=1.0, S=1.20k
BENDING LOADS. ..
Lat. Uniform Load creating Mx-x, L = 0.010, W = 0.1540 k/ft
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.9614:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+0.750L+0.750S+0.450W Top along Y-Y 0.6930 k Bottom along Y-Y 0.6930 k
Governing NDS Forumla  Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0 k
Locathn of max.apove base 47721t Maximum SERVICE Load Lateral Deflections . . .
At mAaXIII'.nLiijl)?C?tIOH valuesare .. . L o16k Along Y-Y 0.6906 in at 4.530 ft above base
pplied Axia . oo
Applied Mx 0.6755 kit for load combination : W'Only
Applied My 0.0 Kkt Along X-X o 0..0 in at 0.0 ft above base
Fc : Allowable 1,063.92 psi for load combination : n/a
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.2695:1 Bending Compression Tension
Load Combination +D+0.60W
Location of max.above base 0.0ft
Applied Design Shear 77.620 psi
Allowable Shear 288.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co C P Stress Ratio  Status  Location Stress Ratio ~ Status  Location
D Only 0.900 0.663 0.1855 PASS 8.9401t 0.01247 PASS 9.0t
+D+L 1.000 0.625 0.2547 PASS 5.617ft 0.05668 PASS 0.0t
+D+S 1.150 0.572 0.4050 PASS 8.9401t 0.02147 PASS 9.0t
+D+0.750L 1.250 0.540 0.1768 PASS 5.9801t 0.03625 PASS 0.0t
+D+0.750L+0.750S 1.150 0.572 0.3480 PASS 7.309 ft 0.04819 PASS 0.0 1t
+D+0.60W 1.600 0.448 0.9418 PASS 45911t 0.2695 PASS 0.0t
+D+0.750L+0.450W 1.600 0.448 0.7933 PASS 4.6511t 0.2252 PASS 0.0 1t
+D+0.750L+0.750S+0.450W 1.600 0.448 0.9614 PASS 47721t 0.2315 PASS 0.0t
+0.60D+0.60W 1.600 0.448 0.8755 PASS 4591 ft 0.2667 PASS 0.0t
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Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Co C p Stress Ratio  Status  Location Stress Ratio  Status  Location

+0.60D 1.600 0.448 0.06946 PASS 0.0ft 0.004209 PASS 9.0t
Maximum Reactions Note: Only non-zero reactions are listed.

X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments ~ k-ft ~ Mx - End Moments

Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top

D Only 0.011 -0.011 1.016

+D+L 0.056 0.034 1.016

+D+S 0.024 -0.024 2.216

+D+0.750L 0.045 0.023 1.016

+D+0.750L+0.750S 0.055 0.013 1.916

+D+0.60W 0.427 0.405 1.016

+D+0.750L+0.450W 0.357 0.334 1.016

+D+0.750L+0.750S+0.450W 0.367 0.324 1.916

+0.60D+0.60W 0.422 0.409 0.610

+0.60D 0.007 -0.007 0.610

L Only 0.045 0.045

S Only 0.013 -0.013 1.200

W Only 0.693 0.693

Sketches

220k 2.20k

= +X
o
0
0 Load 1
X S S
B A H ]
2x6

1 50 |n 0.16kf
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Code References

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Analysis Method : Allowable Stress Design Wood Section Name 2-2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9.0 ft Wood Member Type Sawn
( Used for non-slender calculations ) Exact Width 3.0 in  Allow Stress Modification Factors
Wood Species Douglas Fir - Larch Exact Depth 5.50 in Cf or Cv for Bending 1.30
Wood Grade No.2 . _ Area 16.50 in*2 Cf or Cv for Compression 1.10
Fb + 900.0 psi Fv 180.0 psi IX 41.594 inna  CforCvfor Tension 1.30
Fb - 900.0 psi Ft _ 575.0 psi ly 12.375 ind Cm : Wet Use Factor 1.0
Fc - Prll 1,350.0 psi Density 31.20 pcf Ct : Temperature Factor 1.0
Fc - Perp N 625.0 psi _ ‘ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Basic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? No
Minimum 580.0 580.0 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Fully braced against buckling about X-X Axis
Y-Y (depth) axis:  Unbraced Length for Y-Y Axis buckling = 9.0 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 32.175 Ibs * Dead Load Factor
AXIAL LOADS. ..

Axial Load at 9.0 ft, Yecc =-1.20in,D=1.0,S=1.20 k
BENDING LOADS. ..
Lat. Uniform Load creating Mx-x, L = 0.010, W = 0.1960 k/ft

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axia+Bending Stress Ratio = 0.5575:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+0.60W Top along Y-Y 0.8820 k Bottom along Y-Y 0.8820 k
Governing NDS Forumla  Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0 k
Locathn of max.apove base 4.591 ft Maximum SERVICE Load Lateral Deflections . . .
At n;aX|TLémAtc?t|on values are . . . L 032k Along Y-Y 04395 in at 4530 ft above base
pplied Axia . TS
Applied Mx 1941 kit for load combination : W'Only
Applied My 0.0 k-t Along X-X o 0.0 in at 0.0 ft above base
Fc : Allowable 1,063.92 psi for load combination : n/a
Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 0.1706:1 Bending Compression Tension
Load Combination +D+0.60W
Location of max.above base 0.0ft
Applied Design Shear 49.119 psi
Allowable Shear 288.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co C P Stress Ratio  Status  Location Stress Ratio ~ Status  Location
D Only 0.900 0.663 0.08381 PASS 8.9401t 0.006235 PASS 9.0t
+D+L 1.000 0.625 0.1170 PASS 5.617ft 0.02834 PASS 0.0t
+D+S 1.150 0.572 0.1639 PASS 8.9401t 0.01074 PASS 9.0t
+D+0.750L 1.250 0.540 0.08056 PASS 5.980ft 0.01813 PASS 0.0t
+D+0.750L+0.750S 1.150 0.572 0.1451 PASS 7.309ft 0.02409 PASS 0.0t
+D+0.60W 1.600 0.448 0.5575 PASS 4591 ft 0.1706 PASS 0.0t
+D+0.750L+0.450W 1.600 0.448 0.4586 PASS 4,591 ft 0.1394 PASS 0.0t
+D+0.750L+0.750S+0.450W 1.600 0.448 0.5113 PASS 4. 7111t 0.1426 PASS 0.0t
+0.60D+0.60W 1.600 0.448 0.5349 PASS 4.530 ft 0.1692 PASS 0.0t
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Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Co C p Stress Ratio  Status  Location Stress Ratio  Status  Location

+0.60D 1.600 0.448 0.03528 PASS 0.06040 ft 0.002104 PASS 9.0t
Maximum Reactions Note: Only non-zero reactions are listed.

X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments ~ k-ft ~ Mx - End Moments

Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top

D Only 0.011 -0.011 1.032

+D+L 0.056 0.034 1.032

+D+S 0.024 -0.024 2.232

+D+0.750L 0.045 0.023 1.032

+D+0.750L+0.750S 0.055 0.013 1.932

+D+0.60W 0.540 0.518 1.032

+D+0.750L+0.450W 0.442 0.420 1.032

+D+0.750L+0.750S+0.450W 0.452 0.410 1.932

+0.60D+0.60W 0.536 0.523 0.619

+0.60D 0.007 -0.007 0.619

L Only 0.045 0.045

S Only 0.013 -0.013 1.200

W Only 0.882 0.882

Sketches

2.20k 2.20k

+X

5.50in

Load (1
.

Height = 9.0 ft
Height = 9.0 ft

2-2x6

3.0 |n 0.21kIf
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Code References

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Analysis Method : Allowable Stress Design Wood Section Name 2-2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9.0 ft Wood Member Type Sawn
( Used for non-slender calculations ) Exact Width 3.0 in  Allow Stress Modification Factors
Wood Species Douglas Fir - Larch Exact Depth 5.50 in Cf or Cv for Bending 1.30
Wood Grade No.2 in"2 Cf or Cv for Compression 1.10
. . Area 16.50
Fb + 900.0 psi Fv 180.0 psi IX 41.594 inna  CforCvfor Tension 1.30
Fb - 900.0 psi Ft _ 575.0 psi ly 12.375 ind Cm : Wet Use Factor 1.0
Fc - Prll 1,350.0 psi Density 31.20 pcf Ct : Temperature Factor 1.0
Fc - Perp N 625.0 psi _ ‘ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Basic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? No
Minimum 580.0 580.0 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Fully braced against buckling about X-X Axis
Y-Y (depth) axis:  Unbraced Length for Y-Y Axis buckling = 9.0 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 32.175 Ibs * Dead Load Factor
AXIAL LOADS. ..

Axial Load at 9.0 ft, Yecc =-1.20in,D=1.80, L =1.20,S=1.40k
BENDING LOADS. ..
Lat. Uniform Load creating Mx-x, L = 0.010, W = 0.3220 k/ft

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axia+Bending Stress Ratio = 0.9641:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+0.60W Top along Y-Y 1.449 k Bottom along Y-Y 1.449 k
Governing NDS Forumla  Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0 k
Locathn of max.apove base 4.591 ft Maximum SERVICE Load Lateral Deflections . . .
At maximun chatlon values are . . . Along Y-Y 0.7220 in  at 4.530 ft  above base
/Akppl!ed Axial 1.832 k_ for load combination : W Only
pplied Mx 2.047 k-t )
Applied My 0.0 Kkt Along X-X - 00in at 0.0 ft above base
Fc : Allowable 1,063.92 psi for load combination : n/a
Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 0.2807:1 Bending Compression Tension
Load Combination +D+0.60W
Location of max.above base 0.0ft
Applied Design Shear 80.855 psi
Allowable Shear 288.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co C P Stress Ratio  Status  Location Stress Ratio Status  Location
D Only 0.900 0.663 0.1637 PASS 8.9401t 0.01122 PASS 9.0t
+D+L 1.000 0.625 0.2836 PASS 7.852ft 0.03956 PASS 0.0t
+D+S 1.150 0.572 0.2630 PASS 8.9401t 0.01562 PASS 9.0t
+D+0.750L 1.250 0.540 0.1970 PASS 8.517ft 0.02576 PASS 0.0t
+D+0.750L+0.750S 1.150 0.572 0.3262 PASS 8.9401t 0.03312 PASS 0.0t
+D+0.60W 1.600 0.448 0.9641 PASS 4,591 ft 0.2807 PASS 0.0t
+D+0.750L+0.450W 1.600 0.448 0.8468 PASS 47111t 0.2259 PASS 0.0t
+D+0.750L+0.750S+0.450W 1.600 0.448 0.9497 PASS 4,772t 0.2296 PASS 0.0t
+0.60D+0.60W 1.600 0.448 0.9045 PASS 4,591 ft 0.2782 PASS 0.0t
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Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Co C p Stress Ratio  Status  Location Stress Ratio  Status  Location

+0.60D 1.600 0.448 0.06262 PASS 0.06040 ft 0.003788 PASS 9.0t
Maximum Reactions Note: Only non-zero reactions are listed.

X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments ~ k-ft ~ Mx - End Moments

Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top

D Only 0.020 -0.020 1.832

+D+L 0.078 0.012 3.032

+D+S 0.036 -0.036 3.232

+D+0.750L 0.064 0.004 2.732

+D+0.750L+0.750S 0.075 -0.008 3.782

+D+0.60W 0.889 0.849 1.832

+D+0.750L+0.450W 0.716 0.656 2.732

+D+0.750L+0.750S+0.450W 0.727 0.644 3.782

+0.60D+0.60W 0.881 0.857 1.099

+0.60D 0.012 -0.012 1.099

L Only 0.058 0.032 1.200

S Only 0.016 -0.016 1.400

W Only 1.449 1.449

Sketches

4.40k 4.40k

+X

5.50in

Load {1

Height = 9.0 ft
Height = 9.0 ft

2-2x6

3.0 |n 0.33kIf
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Code References

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Analysis Method : Allowable Stress Design Wood Section Name 2-2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9.0 ft Wood Member Type Sawn
( Used for non-slender calculations ) Exact Width 3.0 in  Allow Stress Modification Factors
Wood Species Douglas Fir - Larch Exact Depth 5.50 in Cf or Cv for Bending 1.30
Wood Grade No.2 in"2 Cf or Cv for Compression 1.10
. . Area 16.50
Fb + 900.0 psi Fv 180.0 psi IX 41.594 inna  CforCvfor Tension 1.30
Fb - 900.0 psi Ft _ 575.0 psi ly 12.375 ind Cm : Wet Use Factor 1.0
Fc - Prll 1,350.0 psi Density 31.20 pcf Ct : Temperature Factor 1.0
Fc - Perp N 625.0 psi _ ‘ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Basic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? No
Minimum 580.0 580.0 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Fully braced against buckling about X-X Axis
Y-Y (depth) axis:  Unbraced Length for Y-Y Axis buckling = 9.0 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 32.175 Ibs * Dead Load Factor
AXIAL LOADS. ..

Axial Load at 9.0 ft, Yecc =-1.20in, D =0.80, S=0.80 k
BENDING LOADS. ..
Lat. Uniform Load creating Mx-x, L = 0.010, W = 0.2170 k/ft

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axia+Bending Stress Ratio = 0.6025:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+0.60W Top along Y-Y 0.9765 k Bottom along Y-Y 0.9765 k
Governing NDS Forumla  Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0 k
Locathn of max.apove base 4.591 ft Maximum SERVICE Load Lateral Deflections . . .
At n;aX|TLémAtc?t|on values are . . . 0,832k Along Y-Y 04865 in at 4530 ft above base
pplied Axia . Ok
Applied Mx 1 350 kit for load combination : W'Only
Applied My 0.0 k-t Along X-X o 0.0 in at 0.0 ft above base
Fc : Allowable 1,063.92 psi for load combination : n/a
Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 0.1877:1 Bending Compression Tension
Load Combination +D+0.60W
Location of max.above base 0.0ft
Applied Design Shear 54.072 psi
Allowable Shear 288.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co C P Stress Ratio  Status  Location Stress Ratio ~ Status  Location
D Only 0.900 0.663 0.06565 PASS 8.9401t 0.004988 PASS 9.0t
+D+L 1.000 0.625 0.1056 PASS 5.376ft 0.02722 PASS 0.0t
+D+S 1.150 0.572 0.1121 PASS 8.9401t 0.007808 PASS 9.0t
+D+0.750L 1.250 0.540 0.07108 PASS 5.678ft 0.01723 PASS 0.0t
+D+0.750L+0.750S 1.150 0.572 0.1107 PASS 6.584 ft 0.02165 PASS 0.0t
+D+0.60W 1.600 0.448 0.6025 PASS 4591 ft 0.1877 PASS 0.0t
+D+0.750L+0.450W 1.600 0.448 0.4905 PASS 4,591 ft 0.1522 PASS 0.0t
+D+0.750L+0.750S+0.450W 1.600 0.448 0.5244 PASS 4.651 ft 0.1543 PASS 0.0t
+0.60D+0.60W 1.600 0.448 0.5840 PASS 4.530 ft 0.1866 PASS 0.0t
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Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Co C p Stress Ratio  Status  Location Stress Ratio  Status  Location

+0.60D 1.600 0.448 0.02844 PASS 0.06040 ft 0.001684 PASS 9.0t
Maximum Reactions Note: Only non-zero reactions are listed.

X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments ~ k-ft ~ Mx - End Moments

Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top

D Only 0.009 -0.009 0.832

+D+L 0.054 0.036 0.832

+D+S 0.018 -0.018 1.632

+D+0.750L 0.043 0.025 0.832

+D+0.750L+0.750S 0.049 0.018 1.432

+D+0.60W 0.595 0.577 0.832

+D+0.750L+0.450W 0.482 0.464 0.832

+D+0.750L+0.750S+0.450W 0.489 0.458 1.432

+0.60D+0.60W 0.591 0.581 0.499

+0.60D 0.005 -0.005 0.499

L Only 0.045 0.045

S Only 0.009 -0.009 0.800

W Only 0.977 0.977

Sketches

1.60k 1.60k

+X

5.50in

Load {1

Height = 9.0 ft
Height = 9.0 ft

2-2x6

3.0 |n 0.23kIf
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Code References

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Analysis Method : Allowable Stress Design Wood Section Name 3-2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9.0 ft Wood Member Type Sawn
( Use.d fornon-siender C.alcmanons ) Exact Width 4 .50 in  Allow Stress Modification Factors
Wood Species ﬁouzglas Fir - Larch Exact Depth 5.50 in Cf or Cv for Bending 1.30
Wood Grade 0. . _ Area 24.750 in"2 Cf or Cv for Compression 1.10
Fb + 900.0 psl Fv 180.0 psl Ix 62.391 im4  Cfor Cvfor Tension 1.30
Fb - 900.0 psi Ft _ 575.0 psi ly 41.766 in"4 Cm : Wet Use Factor 1.0
Fc - Prll 1,350.0 psi Density 31.20 pcf Ct : Temperature Factor 1.0
Fc - Perp N 625.0 psi _ ‘ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial K : Built-up columns 1.0 NDS 15.3.2
Br_:ls_ic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? No
Minimum 580.0 580.0 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Fully braced against buckling about X-X Axis
Y-Y (depth) axis:  Unbraced Length for Y-Y Axis buckling = 9.0 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 48.263 Ibs * Dead Load Factor
AXIAL LOADS . ..
Axial Load at 9.0 ft, Yecc =-1.20in, D = 0.80, S=0.80 k
BENDING LOADS. ..
Lat. Uniform Load creating Mx-x, L = 0.010, W = 0.4060 k/ft
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.7295:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+0.60W Top along Y-Y 1.827 k Bottom along Y-Y 1.827 k
Governing NDS Forumla  Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0 k
Locathn of max.apove base 4.5301t Maximum SERVICE Load Lateral Deflections . . .
At maximun chatlon values are . . . Along Y-Y 0.6069 in at 4.530 ft  above base
/Akppl!ed Axial 0.8483 k_ for load combination : W Only
pplied Mx 2.507 k-t )
Applied My 0.0 Kkt Along X-X o 0..0 in at 0.0 ft above base
Fc : Allowable 1,063.92 psi for load combination : n/a
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.2326:1 Bending Compression Tension
Load Combination +D+0.60W
Location of max.above base 0.0ft
Applied Design Shear 66.975 psi
Allowable Shear 288.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co C P Stress Ratio  Status  Location Stress Ratio ~ Status  Location
D Only 0.900 0.663 0.04255 PASS 8.9401t 0.003325 PASS 9.0t
+D+L 1.000 0.625 0.06888 PASS 5.3761t 0.01814 PASS 0.0t
+D+S 1.150 0.572 0.07069 PASS 8.9401t 0.005205 PASS 9.0t
+D+0.750L 1.250 0.540 0.04626 PASS 5.6781t 0.01149 PASS 0.0t
+D+0.750L+0.750S 1.150 0.572 0.07047 PASS 6.584 ft 0.01444 PASS 0.0ft
+D+0.60W 1.600 0.448 0.7295 PASS 45301t 0.2326 PASS 0.0t
+D+0.750L+0.450W 1.600 0.448 0.5723 PASS 4.5301t 0.1820 PASS 0.0 1t
+D+0.750L+0.750S+0.450W 1.600 0.448 0.5951 PASS 45911t 0.1834 PASS 0.0t
+0.60D+0.60W 1.600 0.448 0.7160 PASS 4.5301t 0.2318 PASS 0.01t



Title Block Line 1 Project Title:
You can change this area Engineer: Page 109 of 136
using the "Settings" menu item Project ID:

and then using the "Printing & Project Descr:

Title Block" selection.

Title Block Line 6 Printed: 29 APR 2020, 2:35PM
File = C:\Users\JesseC\Desktop\Enercalc\2020-0196-Stud Design.ec6 .
Wood Column Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .

Lic. # : KW-06005122 Licensee : MC SQUARED, INC.

Description : RB2 King Stud Enveloping Design

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Co C p Stress Ratio  Status  Location Stress Ratio  Status  Location

+0.60D 1.600 0.448 0.01933 PASS 0.06040 ft 0.001122 PASS 9.0t
Maximum Reactions Note: Only non-zero reactions are listed.

X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments ~ k-ft ~ Mx - End Moments

Load Combination @ Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top

D Only 0.009 -0.009 0.848

+D+L 0.054 0.036 0.848

+D+S 0.018 -0.018 1.648

+D+0.750L 0.043 0.025 0.848

+D+0.750L+0.750S 0.049 0.018 1.448

+D+0.60W 1.105 1.087 0.848

+D+0.750L+0.450W 0.865 0.847 0.848

+D+0.750L+0.750S+0.450W 0.871 0.840 1.448

+0.60D+0.60W 1.102 1.091 0.509

+0.60D 0.005 -0.005 0.509

L Only 0.045 0.045

S Only 0.009 -0.009 0.800

W Only 1.827 1.827
Sketches

+X

5.50in

Height = 9.0 ft
Height = 9.0 ft

450 |n 0.42kIf



FOUNDATION DESIGN
Soils:
Define allowable sustained vert. bearing press. [Geotech Report]: qs, = 1500-psf
Define soil density [Assumed]: Vg = 120-pcf
Define active lateral earth pressure [Geotech Report]: K, := 35-pcf
Define at-rest lateral earth pressure [Geotech Report]: K, = 50-pcf
Define allowable passive lateral earth pressure [Geotech Report]: K, a1 = 300-pcf
Define allowable coefficient of friction [Geotech Report]: Ky an = 0.40
Define applied seismic force [Geotech Report]: K,=6-H
Define surcharge coefficient [Geotech Report]: v, = 0.30
Passive lateral earth pressure,
K, = Floor(l.S-Kpia”, 5-pcf) K, =450 pcf
Allowable vert. intermittent bearing press. [IBC-15, Sect. 1807.2.3, Exception],
qn = %'(ISV qr, = 2000.00 psf
Vertical Loads:
Dead Loads:
Concrete density [ASCE 7-10, Table C3-2]: Yo := 150-pcf
Roof dead load: DL, := 17-psf
Floor dead load: DL, := 15-psf
Exterior wall dead load: DL, = 15-psf
Partition dead load: DL;,, = 12-psf
Live Loads:
Roof live load: LL, = 20-psf
Floor live load: LLy = 40-psf
Main floor / slab on grade: LL,, := 100-psf
Snow Loads:

Define sloped snow: SL, := 25-psf
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Footing Design:

Define #4 rebar area:

Define min. rebar area [ACI 318-14, Table 24.4.3.2]:

Define slab on grade thickness:

Define minimum footing depth below grade [Geotech Report]:

Define exterior stem thickness:
Define stem height:

Define exterior strip footing thickness:
Define interior strip footing thickness:
Define exterior strip footing width:
Define interior strip footing width:
Define spread footing thickness:
Define vert. bar spacing (alt. tails):
Footing overall depth,

dftg = hy + tstfiext
Footing depth below grade,

dbg = dftg —8-in
Footing length for concentrated load check,

l ftg = 2d ftg
Uniform load on footing,

ULﬁg = tsog'7c + LLm
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Apy = 0.20-in>
Pmin = 0.0018
Lsog = 4-in

dpg min = 18.0-in
ty = 8-in

hy = 18-in
Lstf ext = 8-in
Lotf int = 12:0n
byf oxt = 18-in
byt in = 22-in
topr = 12:in

Syp = 32-in
djg = 26.00-in

dbg_min

dpg = 18.00-in = 1.00

bg

Ly = 43331 g = 52.00-in

ULgq = 150 psf



Exterior Strip Footing Design
Distributed wall dead load,

WL s ext = DLy (23.00) + 2:DLy-(10.667 /1) + 2-DLys (9.0:f1)
Distributed live load,

WLL stf ext = 2 'LLf' (10.667-1)

Distributed snow load,

WSL stf ext = SLS' (23.0-12)
Total distributed load,

WTL sif ext = WDL sif ext + Al « max(WLListfiext7WSListfiext)
A2 0'75'(WLListfiext + WSListfiext)
max(Al,A2)

Minimum footing width,

WTL stf ext
min_stf ext =

qsy — ULy
Number of bars required,

Puin o ex*by
Ry et = Max Ceil 'min”'stf ext™Vstf ext 1.2
- Apy

Interior Strip Footing Design
Distributed wall dead load,

b

WpL_sif int = 2-DLs(20.5-ft) + 2-DL;,+(9.0-f¢)
Distributed live load,

WLL stf int = 2'LLf'(20.5 -ft)
Total distributed load,

WTL stf int *= WDL stf int T WLL stf int

Minimum footing width,

b . WTL stf int

min_stf int *— —_
qsy — ULy

Number of bars required,

Ryt ing = max Ceill min”'stf_int Y stf int 1.2
B Apy
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WDL_stf ext = 0.98-klf

WLL stf ext = 0.85-klf

WSL stf ext = 0.58-klf

WTL stf ext = 2052.28 plf

b
bin sif ext = 18.24-in Zmin_syf_ext =1.01
- bstf_ext
1% Over Acceptable
Notf ext = 2
WDL stf int = 0.83-klf
WLL stf int = 164klf
WIL sif imt = 2471.00 plf
b
bpin stf int = 21.96-in M =1.00
o stf _int
Ntf int = 3



Garage Strip Footing Design
Distributed wall dead load,

Wpr sif ¢ = DL,+(16.0-ft) + DL, (9.0-f)
Distributed snow load,

Wst, g ¢ = SLg(16.0-f)

Total distributed load,

WTL stf ¢ *= WDL stf g T WSL stf g

Minimum footing width,
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WDListhg = 041]{[]{

WSListhg = O40klf

WTLis,thg = 80700]7]]‘

WITL sif ¢ R bmin_stf_g
bin sif g = ——————— buin sif g =1-17-in —— =0.33
qdsv — ULftg bstf_int
Number of bars required,
Ny o = max| Ceil in S it min S & , 10,2 Ngrg=2
Apq
Check Exterior Strip Footing for Concentrated L.oad (Conservatively use Garage Door Headers as 1 Conc. Force)
Footing axial dead load (RB1 + RB2 Reactions),
PDLiG = (13klp) + (25klp) PDLiG =3.80 klp
Footing axial snow load (RB1 + RB2 Reactions),
Pg = (1.8-kip) + (3.6-kip) Pg; g =540kip
Footing total load,
Prp ¢=Pp ¢+ Ps, G Pr; 6 =9.20kip
Footing width at interior wall (add in trimmer studs),
Pr ¢ bopr 6

b G = - by G = 18.87-in L 105

= (as — ULng) (Iae) ) by ew

5% Over Acceptable



Beam Support Spread Footing
Footing axial dead load (FB1 Reactions),
PDLfFBI = (1 15klp)

Footing axial live load (FB1 Reactions),
Pry, pp1 = (7.4-kip)

Footing axial snow load (FB1 Reactions),

Pgy, ppy = (5.6-kip)
Footing total load,

Pr ppr = Ppr ppr + |4l < max(P 1L FBI> P SLiFBI)

A2 « O~75'(PLL7FBI + PSLiFBI)

max(Al,A42)
Footing width at interior wall,

Prr rpi
b = Ceil| | ———,6.0-in
f FBI ,
v ( sy~ Ulpg

Number of bars required,

Pumi .[A b FBI
Ngpr Fp1 = max| Ceil %, 1]
X Apy

Patio Cover/Covered Veranda Beam Spread Footing
Footing axial dead load (Dbl CPBI1 Reactions),

Ppr, ¢ = 2:(0.9-kip)

Footing axial snow load (Dbl CPB1 Reactions),
Pg ¢ = 2-(1.3-kip)

Footing total load,

Pr, c=Ppr c+ Ps ¢

Footing width at interior wall,

Pr ¢
bspfic = CEZI( qS_ ,6011’1}
%

Number of bars required,

P, A.Z‘A b C
Ngpr ¢ = max| Ceil M,l ,2
B Apy
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PDLfFBI = 1150klp

PLL7F31 =17.40 klp

PSLfFBI =5.60 klp

PTL7F31 =21.25 klp

bspf7F31 = 400ﬁ

Ngpf FBI = 6

PDLfC =1.80 klp

PSLfC =2.60 klp

PTLﬁC =440 klp

byyr ¢ = 2.00./1

nspfic =3



Check Punching Shear

Assume post is 6x6 and depth of bar is 8".
Applied load,
v, = 1.6-PTL7FBI
Define post square width:
Define depth of rebar:
Define concrete strength:
Concrete perimeter,
by=4:(0.5d, + by + 0.5d,)
Define length to width ratio [ACI 318-14, Sect. R22.6.5.2]:

Define column location factor [ACI 318-14, Sect. 22.6.5.3]:

Allowable concrete stress [ACI 318-14, Table 22.6.5.2],
Vel = 4'\'fc -psi

4 .
Ver = (2 + Ej-,/fc-psz

s

og-d
Ve3 = (2 + ; rj-,/fc-psi

o

Ve = min(vd,vcz,vc3)

Allowable shear force,

@V, = 0.75-v,-b,d,
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V, =34.00kip
bpost = 5.5-in
d,:= 8-in

fe = 3-ksi
b, =4.501t
B, = 1.0

ag = 20

Ve; =219.09-psi

Ver = 328.63-psi

V3 = 271.83-psi

v, =219.09-psi

SV, =70.98 kip = 0.48

PV,



Retaining Wall Design:

Define retaining wall stem thickness:

Define retaining wall stem height:
Define retained soil height below slab:
Define retaining wall footing thickness:
Define retaining wall footing width:
Number of bars required,

Ponin-t -b
Njg = max| Ceil in Jig r_Jig 11,2
B Apy

Equivalent soil density over heel,

Z‘sog' Yet hg_rw")/g

Vg eq =
e lsog + hg_rw

Retaining Wall Loads Along Floor Bearing Walls

Distributed dead load on retaining wall,

WL rw b = DL (23.0+ft) + 2-DLy-(10.667-ft) + 2-(9.0/1)- DLy,

Distributed transient load on retaining wall,

Wip pw bw = | Al <= max]2-LL-(10.667-ft),SLs(23.0:f1) ]
A2 « 0.75:2-LLp-(10.667-t) + SLy-(23.0-f1)]
max(Al,A2)

Concentrated load from Porch Cover/Covered Veranda footing,

Footing width,

Bottom of footing to top of grade,

Define horizontal distance from footing to retaining wall:

Retaining Wall Loads Along Floor Non-Bearing Walls

Distributed dead load on retaining wall,

WoL rw nbw = DL+(23.0:ft) + 2-DL,~(1.0-ft) + 2-(9.0-ft)-DL,,,
Distributed live load on retaining wall,

Al « max[2~LLf~(1.0~ft),SLS~(23.0~ft)]

42 « 0.75[2-LL-(1.01) + SL(23.0-f1)]

WLL rw nbw ‘=

max(Al,A2)
Retaining Wall Loads at Patio Cover

Distributed dead load on retaining wall,
Ppr ¢

2. (hst_rw + tftg_rw)
Distributed live load on retaining wall,

WDL rw pc =

Py, ¢
2'(hst_rw + tftg_rw)

WLL rw pe *=
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Lot rw = 8:in

Bt = 9:ft + 2:in
hg pw = 8:ft + 6-in
g rw = 12:in
bfig yw = 6:ft + 6:in

nﬁgJW =9

Vg eq = 121.1pcf

WDL rw bw = 981.01 plf

WL b = 1071.27 plf

Py, = 4400.00-1bf
by ¢ = 2.00ft

Ly = 1.00 i

Ay = 175t

WDL rw nbw = 691.00 plf

WLL rw nbw = 575.00 plf

WDL rw pe = 88.52 plf

WLLJ’WJJC = 12787]7]]‘
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Use menu item Settings > Printing & Title Block Title BW Retaining Wall Page: 1
to set these five lines of information Dsgnr; _ Date: 6 JAN 2022
for your program. Description....

Brg Wall w/o Seismic

This Wall in File: M\\PROJECTS\Altman, Benjamin\2020-0196 Altman East Lot\Documents\Revision 1\Found

RetainPro (c) 1987-2019, Build 11.20.03.31
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13

Criteria I Soil Data I
Retained Height = 8.50 ft Allow Soil Bearing = 1,500.0 psf
. . _ Equivalent Fluid Pressure Method
wall helgh.t above soil = 0.67 1t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 4.00in ) =
Water height over heel = 0.0 ft Pa§3|ve Eressure B 450.0 psffft ]
Soil Density, Heel = 121.10 pcf
Soil Density, Toe = 150.00 pcf
Footing||Soil Friction = 0.300
Soil height to ignore
for passive pressure = 12.00 in |
Surcharge Loads Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 40.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 4,400.0 Ibs
NOT Used To Resist Sliding & Overturning ...Height to Tof = 0.00 ft Footing Width = 1.50 ft
Surcharge Over Toe = 40.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
NOT Used for Sliding & Overturnin i -
: 9 9 Load Type = Wind (W) Wall to Ftg CL Dist = 775t
Axial Load Applied to Stem (Service Level) Footing Type _ Line
. Base Above/Below Soil  _
Axial Dead Load = 990.0 lbs Wind on Exposed Stem _ 0.0 psf at Back of Wall = -1.0ft
Axial Live Load = 1,100.0 Ibs (Service Level) i . i -
Axial Load Eccentricity = 1.3in Poisson's Ratio B 0300

Design Summary I Stem Construction I 2nd Bottom
. . Stem OK Stem OK
Design Height Above Ftg ft= 4.00 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning 5.23 OK Design Method =  LRFD LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 5 # 6
Total Bearing Load = 9,739 Ibs Rebar Spacing = 16.00 8.00
...resultant ecc. = 1.00 in Rebar Placed at — Edge Edge
. _ Design Data
Soil Pressure @ Toe = 1,274 psf OK fb/FB + fa/Fa - 0.216 0.501
Soil Pressure @ Heel = 1,487 psf OK .
Allowable - 1,500 psf Total Fprce @ Section
Soil Pressure Less Than Allowable Service Level lbs =
ACI Factored @ Toe - 1,829 psf Strength Level Ibs = 692.1 2,635.2
ACI Factored @ Heel = 2,136 psf Moment....Actual
Footing Shear @ Toe = 10.2 psi OK SerwcehLeveI | ft-s# _
Footing Shear @ Heel = 10.3 psi OK Strength Leve f-#= 13645  7,647.6
Allowable = 94.9 psi Moment.....Allowable  ft-#=  6,294.3 15,260.6
Sliding Calcs Shear......Actual .
Lateral Sliding Force =  2,044.4 Ibs Service Level psi=
Strength Level psi= 9.3 39.0
Shear.....Allowable psi= 94.9 94.9
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.19 5.63
Masonry Data
f'm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
considered in the calculation of soil bearing pressures. Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Load Factors Short Term Factor =
Building Code IBC 2015,ACI Equiv. Solid Thick. —
Dead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.000 fc psi=  4,000.0 4,000.0
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Project Name/Number : 2020-0196-RW

Title BW Retaining Wall

Dsgnr:
Description....
Brg Wall w/o Seismic

This Wall in File: M\\PROJECTS\Altman, Benjamin\2020-0196 Altman East Lot\Documents\Revision 1\Found

Page 118 of 136

Date:

Page : 2
6 JAN 2022

RetainPro (c) 1987-2019, Build 11.20.03.31
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

Code: IBC 2015,ACl 318-14,ACI 530-13

Concrete Stem Rebar Area Details I

2nd Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(6.1875)/60000 :
0.0018bh : 0.0018(12)(8) :

Vertical Reinforcing
0.0517 in2/it
0.0689 in2/ft
0.2475 in2/it
0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.992 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

Required Area :
Provided Area :
Maximum Area :

============ One layer of : Two layers of :
0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
0.2325 in2/ft #5@ 19.38 in #5@ 38.75 in
1.3411 in2/ft #6@ 27.50 in #6@ 55.00 in

Bottom Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(5.625)/60000 :
0.0018bh : 0.0018(12)(8) :

Required Area :
Provided Area :
Maximum Area :

Vertical Reinforcing
0.3203 in2/ft

0.427 in2/ft

0.225 in2/ft

0.1728 in2/ft

0.3203 in2/ft
0.66 in2/ft
1.2192 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.768 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

One layer of : Two layers of :
#4@ 12.50 in #4@ 25.00 in
#5@ 19.38in #5@ 38.75 in
#6@ 27.50 in #6@ 55.00 in

Footing Data

Toe Width = 1.50 ft
Heel Width = 5.00
Total Footing Width = 6.50
Footing Thickness = 12.00 in
Key Width = 0.00in
Key Depth = 0.00 in
Key Distance from Toe = 0.00 ft
fc = 4,000 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf
Min. As % = 0.0018

Cover @ Top 2.00

Footing Design Results '

@ Btm= 3.00 in

Toe Heel
Factored Pressure = 1,829 2,136 psf
Mu' : Upward = 25,015 18,577 ft-#
Mu' : Downward = 3,948 19,210 ft-#
Mu: Design = 1,756 633 ft-#
Actual 1-Way Shear = 10.16 10.30 psi
Allow 1-Way Shear = 50.60 94.87 psi
Toe Reinforcing = None Spec'd
Heel Reinforcing = #6 @ 16.00in
Key Reinforcing = None Spec'd
Footing Torsion, Tu = 0.00 ft-lbs
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: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

Min footing T&S reinf Area 1.68
Min footing T&S reinf Area per foot 0.26
If one layer of horizontal bars:

in2
in2 ft

If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
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Use menu item Settings > Printing & Title Block Title BW Retaining Wall Page: 3
to set these five lines of information Dsgnr; _ Date: 6 JAN 2022
for your program. Description....

Brg Wall w/o Seismic

This Wall in File: M\\PROJECTS\Altman, Benjamin\2020-0196 Altman East Lot\Documents\Revision 1\Found

RetainPro (c) 1987-2019, Build 11.20.03.31 . ..
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Summarz of Overturning & Resisting Forces & Moments I

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,579.4 3.17 5,001.4 Soil Over HL (ab. water tbl) 4,460.5 4.33 19,328.9
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.33 19,328.9
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 109.8 4.75 521.7 Surcharge Over Heel =
Surcharge Over Toe - Adjacent Footing Load = 454.0 5.96 2,704.9
Adjacent Footing Load = 355.2 2.56 908.2 Axial Dead Load on Stem = 2,090.0 1.73 1,711.9
Added Lateral Load = * Axial Live Load on Stem = 1,100.0 1.73 1,902.1
Load @ Stem Above Soil = Soil Over Toe = 75.0 0.75 56.3
- Surcharge Over Toe =
Stem Weight(s) = 916.7 1.83 1,680.6
_ _ Earth @ Stem Transitions =
Total = 20444 OTM. = 6,431.3 Footing Weight = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratio = 5.23 Vert. Component = 767.5 6.50 4,988.9
Vertical Loads used for Soil Pressure = 9,738.7 Ibs Total = 8.638.7 Ibs R.M.= 33,640.1

* 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 considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS 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) 0.080 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Project Name/Number : 2020-0196-RW
BW Retaining Wall

Title
Dsgnr:
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Brg Wall w/Seismic
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Page: 1

Date: 6 JAN 2022

This Wall in File: M\\PROJECTS\Altman, Benjamin\2020-0196 Altman East Lot\Documents\Revision 1\Found

RetainPro (c) 1987-2019, Build 11.20.03.31
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

Code: IBC 2015,ACl 318-14,ACI 530-13

)

Criteria I Soil Data I
Retained Height = 8.50 ft Allow Soil Bearing = 2,000.0 psf
. . _ Equivalent Fluid Pressure Method
wall helgh.t above soil = 0.67 1t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 4.00in ) =
Water height over heel = 0.0 ft Pa§3|ve Eressure B 450.0 psffft ]
Soil Density, Heel = 121.10 pcf
Soil Density, Toe = 150.00 pcf
Footing||Soil Friction = 0.300
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 40.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load
NOT Used To Resist Sliding & Overturning ...Height to Tof = 0.00 ft Footing Width
Surcharge Over Toe = 40.0 psf ...Height to Bottom = 0.00 ft Eccentricity
NOT Used for Sliding & Overturnin ;
Adal Load A I'g TioS 9 Load Type = Wind (W) ‘é‘g‘;;‘;‘gp‘;'— Dist
Xlal Loal led to Stem i
. s (Service Level) Base Above/Below Soil
Axial Dead Load = 990.0lbs Wind on Exposed Stem _ 0.0 psf at Back of Wall
Axial Live Load = 1,100.0 Ibs (Service Level) i . i
Axial Load Eccentricity = 1.3in Poisson's Ratio
Earth Pressure Seismic Load I
Method : Mononobe-Okabe/Seed-Whitman Kae for seismic earth pressure =  0.403 Added seismic bas
Design Kh - 02759 K PIHLRREE 4188 rESsure = gi?i

Using Mononobe-Okabe / Seed-Whitman procedure

e force

4,400.0 Ibs
1.50 ft
0.00in

7.75ft
Line

-1.0ft
0.300

934.5 |bs
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Design Summary I Stem Construction I 2nd Bottom
Stem OK Stem OK

Design Height Above Ftg ft 4.00 0.00

Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning = 2.86 OK Design Method =  LRFD LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 5 # 6
Total Bearing Load = 9,739 Ibs Rebar Spacing = 16.00 8.00
-.resultant ecc. = 6.12in Rebar Placed at = Edge Edge
) Design Data
So!l Pressure @ Toe = 2,030 psf NG fb/FB + fa/Fa - 0.616 0.976
Soil Pressure @ Heel = 730 psf OK .
Total Force @ Section
Allowable = 2,000 psf . _
Soil Pressure Exceeds Allowable! Service Level lbs =
ACI Factored @ Toe - 2,916 psf Strength Level lbs= 1,624.0 4,057.6
ACI Factored @ Heel = 1,049 psf Moment....Actual
Footing Shear @ Toe = 16.5 psi OK Service Level ﬂ'#:_
Footing Shear @ Heel = 3.5 psi OK Strength Level ft-#=  3,880.7 14,901.5
Allowable = 94.9 psi Moment.....Allowable  ft-#=  6,294.3 15,260.6
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 2,979.0 Ibs Service Level psi=
Strength Level psi= 21.9 60.1
Shear.....Allowable psi= 94.9 94.9
Anet (Masonry) in2 =
Rebar Depth 'd' in= 6.19 5.63
Masonry Data
f'm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
considered in the calculation of soil bearing pressures. Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Load Factors Short Term Factor =
Building Code IBC 2015,ACI Equiv. Solid Thick. -
D_ead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
wind, W 1.000 f'c psi=  4,000.0 4,000.0

Seismic, E 1.000 Fy psi= 60,000.0 60,000.0
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Cantilevered Retaining Wall
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Concrete Stem Rebar Area Details I

Vertical Reinforcing

2nd Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(6.1875)/60000 :
0.0018bh : 0.0018(12)(8) :

Required Area :
Provided Area :

0.1469 in2/ft
0.1959 in2/ft
0.2475 in2/ft
0.1728 in2/ft

0.1959 in2/ft
0.2325 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.992 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

Maximum Area :

1.3411 in2/ft

== One layer of : Two layers of :
#4@ 12.50 in #4@ 25.00 in
#5@ 19.38 in #5@ 38.75 in
#6@ 27.50 in #6@ 55.00 in

Bottom Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(5.625)/60000 :
0.0018bh : 0.0018(12)(8) :

Required Area :
Provided Area :
Maximum Area :

Vertical Reinforcing
0.6241 in2/it
0.8321 in2/ft

0.225 in2/ft

0.1728 in2/ft

0.6241 in2/ft
0.66 in2/ft
1.2192 in2/ft

One layer of :
#4@ 12.50 in
#5@ 19.38in
#6@ 27.50 in

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.768 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
Horizontal Reinforcing Options :

Two layers of :

#4@ 25.00 in
#5@ 38.75 in
#6@ 55.00 in

Footing Data

Footing Design Results '

Toe Width = 1.50 ft Toe Heel
Heel Width = 5.00 Factored Pressure = 2,916 1,049 psf
Total Footing Width = 6.50 Mu' : Upward = 37,427 13,745 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 3,948 19,210 ft-#
) _ . Mu: Design = 2,790 5,465 ft-#

Eey \éVldtP‘ - 888 in Actual 1-Way Shear = 16.45 3.47 psi

ey Dept = 001n Allow 1-Way Shear = 50.60 94.87 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 4,000 psi Fy = 60,000 psi Heel R(_einfor(_:ing = #6 @ 16.00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 2.00 @ Btm= 3.00 in 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: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

1.68
0.26

Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:

in2
in2 ft

If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in



Project Name/Number : 2020-0196-RW Page 123 of 136

Use menu item Settings > Printing & Title Block Title BW Retaining Wall Page: 4
to set these five lines of information Dsgnr; _ Date: 6 JAN 2022
for your program. Description....

Brg Wall w/Seismic

This Wall in File: M\\PROJECTS\Altman, Benjamin\2020-0196 Altman East Lot\Documents\Revision 1\Found

RetainPro (c) 1987-2019, Build 11.20.03.31 . ..
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Summarz of Overturning & Resisting Forces & Moments I

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,579.4 3.17 5,001.4 Soil Over HL (ab. water tbl) 4,460.5 4.33 19,328.9
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.33 19,328.9
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 109.8 4.75 521.7 Surcharge Over Heel =
Surcharge Over Toe - Adjacent Footing Load = 454.0 5.96 2,704.9
Adjacent Footing Load = 355.2 2.56 908.2 Axial Dead Load on Stem = 2,090.0 1.73 1,711.9
Added Lateral Load = * Axial Live Load on Stem = 1,100.0 1.73 1,902.1
Load @ Stem Above Soil = Soil Over Toe = 75.0 0.75 56.3
Seismic Earth Load = 9345 5.70 5,326.8 Surcharge Over Toe =
- Stem Weight(s) = 916.7 1.83 1,680.6
e _ Earth @ Stem Transitions =
Total = 29790 OTM. = 117580 Footing Weight = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratio = 286 Vert. Component = 7675 6.50 4,988.9
Vertical Loads used for Soil Pressure = 9,738.7 Ibs Total = 8.638.7 Ibs R.M.= 33,640.1
* Axial live load NOT included in total displayed, or used for overturning
If seismic is included, the OTM and sliding ratios resistance, but is included for soil pressure calculation.

may be 1.1 per section 1807.2.3 of IBC.

Vertical component of active lateral soil pressure IS considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS 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) 0.080 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.
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Criteria I Soil Data I
Retained Height = 8.50 ft Allow Soil Bearing = 1,500.0 psf
. . _ Equivalent Fluid Pressure Method
wall helgh.t above soil = 0.67 1t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 4.00in ) =
Water height over heel = 0.0 ft Pa§3|ve Eressure B 450.0 psffft ]
Soil Density, Heel = 121.10 pcf
Soil Density, Toe = 150.00 pcf
Footing||Soil Friction = 0.300
Soil height to ignore
for passive pressure = 12.00 in |
Surcharge Loads Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 40.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
NOT Used To Resist Sliding & Overturning ...Height to Tof = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 40.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
NOT Used for Sliding & Overturnin i -
: g 9 Load Type = Wind (W) WaII_to Ftg CL Dist = _ 0.00 ft
Axial Load Applied to Stem (Service Level) Footing Type _ Line Load
. Base Above/Below Soil  _
Axial Dead Load = 700.0 lbs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 580.0 Ibs (Service Level) i ' i =
Axial Load Eccentricity = 1.3in Poisson's Ratio B 0300

Design Summary I Stem Construction I 2nd Bottom
Stem OK Stem OK
Design Height Above Ftg ft= 4.00 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning 551 OK Design Method = LRFD LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 5 # 6
Total Bearing Load = 8,475 Ibs Rebar Spacing = 16.00 8.00
...resultant ecc. = 2.59in Rebar Placed at - Edge Edge
. Design Data
Soil Pressure @ Toe = 950 psf OK fb/EB + fa/Fa - 0.194 0.431
Soil Pressure @ Heel = 1,422 psf OK .
Allowable _ 1,500 psf Total Fprce @ Section
Soil Pressure Less Than Allowable Service Level lbs =
ACI Factored @ Toe - 1,370 psf Strength Level Ibs = 650.2 2,180.2
ACI Factored @ Heel = 2,051 psf Moment....Actual
Footing Shear @ Toe = 7.3 psi OK Service Level fi-s _
Footing Shear @ Heel = 2.3 psi OK Strength Level ft-#=  1,221.9 6,584.2
Allowable - 94.9 psi Moment.....Allowable ft-#=  6,294.3 15,260.6
Sliding Calcs Shear.....Actual
Lateral Sliding Force =  1,689.2Ibs Service Level psi=
Strength Level psi= 8.8 323
Shear.....Allowable psi= 94.9 94.9
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.19 5.63
Masonry Data
fm ps| =
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
considered in the calculation of soil bearing pressures. Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Load Factors Short Term Factor =
Building Code IBC 2015,AClI Equiv. Solid Thick. -
Dead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.000 fc psi=  4,000.0 4,000.0
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0
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Cantilevered Retaining Wall

Code: IBC 2015,ACl 318-14,ACI 530-13

Concrete Stem Rebar Area Details I

Vertical Reinforcing

2nd Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(6.1875)/60000 :
0.0018bh : 0.0018(12)(8) :

0.0463 in2/ft
0.0617 in2/ft
0.2475 in2/ft
0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.992 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

Required Area :
Provided Area :
Maximum Area :

0.1728 in2/ft
0.2325 in2/ft
1.3411 in2/ft

== One layer of : Two layers of :
#4@ 12.50 in #4@ 25.00 in
#5@ 19.38 in #5@ 38.75 in
#6@ 27.50 in #6@ 55.00 in

Bottom Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(5.625)/60000 :
0.0018bh : 0.0018(12)(8) :

Vertical Reinforcing

0.2757 in2/ft
0.3677 in2/ft
0.225 in2/ft

0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.768 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.2757 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.66 in2/ft #5@ 19.38 in #5@ 38.75 in
Maximum Area : 1.2192 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results '
Toe Width = 1.50 ft Toe Heel
Heel Width = 5.00 Factored Pressure = 1,370 2,051 psf
Total Footing Width = 6.50 Mu' : Upward = 19,201 15,976 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 3,948 19,210 ft-#
) _ . Mu: Design = 1,271 3,234 ft-#
Eey \éVldtP‘ - 888 in Actual 1-Way Shear = 7.28 2.32 psi
ey Dept = 001n Allow 1-Way Shear = 50.60 94.87 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 4,000 psi Fy = 60,000 psi Heel R(_einfor(_:ing = #6 @ 16.00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 2.00 @ Btm= 3.00 in Footing Allow. Torsion, phi Tu = 0.00 ft-los

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

Other Acceptable Sizes & Spacings

Toe: phiMn = phi'5'lambda’sqrt(fc)'Sm

Heel: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

1.68
0.26

Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:

in2
in2 ft

If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
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Summarz of Overturning & Resisting Forces & Moments I

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,579.4 3.17 5,001.4 Soil Over HL (ab. water tbl) 4,460.5 4.33 19,328.9
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.33 19,328.9
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 109.8 4.75 521.7 Su_rcharge Over Heel =
Surcharge Over Toe - Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 1,280.0 1.73 1,210.4
Added Lateral Load = * Axial Live Load on Stem = 580.0 1.73 1,002.9
Load @ Stem Above Soil = Soil Over Toe = 75.0 0.75 56.3
- Surcharge Over Toe =
Stem Weight(s) = 916.7 1.83 1,680.6
e _ Earth @ Stem Transitions =
Total = 16892 OTM. = 5,523.0 Footing Weight = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratio = 5.51 Vert. Component = 767.5 6.50 4,988.9
Vertical Loads used for Soil Pressure = 8,474.7 Ibs Total = 7.894.7 Ibs RM.= 30,433.8

* 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 considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS 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) 0.067 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.
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Criteria I Soil Data I

Retained Height = 8.50 ft Allow Soil Bearing = 2,000.0 psf
. . _ Equivalent Fluid Pressure Method

wall helgh.t above soil = 0.67 1t Active Heel Pressure = 35.0 psf/ft

Slope Behind Wall = 0.00

Height of Soil over Toe = 4.00in ) =

Water height over heel = 0.0 ft Pa§3|ve Eressure B 450.0 psffft
Soil Density, Heel = 121.10 pcf
Soil Density, Toe = 150.00 pcf
Footing||Soil Friction = 0.300
Soil height to ignore

for passive pressure = 12.00 in |

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

Surcharge Over Heel = 40.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
NOT Used To Resist Sliding & Overturning ...Height to Tof - 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 40.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in

NOT Used for Sliding & Overturning Load Type Wind (W) Wall to Ftg CL Dist 0.00 ft

Axial Load Applied to Stem - Footing Type Line Load
\—# (Service Level) Base Above/Below Soil

Axial Dead Load =  700.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall = 0.0ft
Axial Live Load = 580.0 Ibs (Service Level) i ' i =
Axial Load Eccentricity = 1.31in Poisson’s Ratio = 0.300

Earth Pressure Seismic Load I

Method : Mononobe-Okabe/Seed-Whitman Kae for seismic earth pressure =  0.403 Added seismic base force 934.5 Ibs
Design Kh - 02759 K PIHLRREE 4188 rESsure = gi?i

Using Mononobe-Okabe / Seed-Whitman procedure
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Design Summary I Stem Construction I 2nd Bottom
Stem OK Stem OK

Design Height Above Ftg ft 4.00 0.00

Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning = 2.81 OK Design Method = LRFD  LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 5 # 6
Total Bearing Load = 8,475 |bs Rebar Spacing = 16.00 8.00
-.resultant ecc. = 5.711in Rebar Placed at = Edge Edge
) Design Data
So!l Pressure @ Toe = 1,706 psf OK fb/FB + fa/Fa - 0.593 0.906
Soil Pressure @ Heel = 665 psf OK .
Total Force @ Section
Allowable = 2,000 psf . _
Soil Pressure Less Than Allowable Service Level lbs =
ACI Factored @ Toe - 2,461 psf Strength Level lbs= 1,582.2 3,602.6
ACI Factored @ Heel = 959 psf Moment....Actual
Footing Shear @ Toe = 13.6 psi OK Service Level ﬂ'#:_
Footing Shear @ Heel = 11.5 psi OK Strength Level ft-#=  3,738.2 13,838.1
Allowable = 94.9 psi Moment.....Allowable  ft-#=  6,294.3 15,260.6
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 2623.7Ibs Service Level psi=
Strength Level psi= 21.3 53.4
Shear.....Allowable psi= 94.9 94.9
Anet (Masonry) in2 =
Rebar Depth 'd' in= 6.19 5.63
Masonry Data
f'm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
considered in the calculation of soil bearing pressures. Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Load Factors Short Term Factor =
Building Code IBC 2015,ACI Equiv. Solid Thick. -
D_ead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
wind, W 1.000 f'c psi=  4,000.0 4,000.0

Seismic, E 1.000 Fy psi= 60,000.0 60,000.0
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Cantilevered Retaining Wall
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Concrete Stem Rebar Area Details I

Vertical Reinforcing

2nd Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(6.1875)/60000 :
0.0018bh : 0.0018(12)(8) :

0.1415 in2/ft
0.1887 in2/ft
0.2475 in2/ft
0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.992 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

Required Area :
Provided Area :
Maximum Area :

0.1887 in2/ft
0.2325 in2/ft
1.3411 in2/ft

== One layer of : Two layers of :
#4@ 12.50 in #4@ 25.00 in
#5@ 19.38 in #5@ 38.75 in
#6@ 27.50 in #6@ 55.00 in

Bottom Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(5.625)/60000 :
0.0018bh : 0.0018(12)(8) :

Required Area :
Provided Area :
Maximum Area :

Vertical Reinforcing
0.5795 in2/ft
0.7727 in2/ft

0.225 in2/ft

0.1728 in2/ft

0.5795 in2/ft
0.66 in2/ft
1.2192 in2/ft

Horizontal Reinforcing

Footing Data

Toe Width = 1.50 ft
Heel Width = 5.00
Total Footing Width = 6.50
Footing Thickness = 12.00 in
Key Width = 0.00in
Key Depth = 0.00 in
Key Distance from Toe = 0.00 ft
fc = 4,000 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf
Min. As % = 0.0018

Cover @ Top 2.00

@ Btm= 3.00 in

Footing Design Results '

Min Stem T&S Reinf Area 0.768 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
Horizontal Reinforcing Options :

======= One layer of : Two layers of :
#4@ 12.50 in #4@ 25.00 in
#5@ 19.38in #5@ 38.75 in
#6@ 27.50 in #6@ 55.00 in

Toe Heel
Factored Pressure = 2,461 959 psf
Mu' : Upward = 31,665 12,141 ft-#
Mu' : Downward = 3,948 19,210 ft-#
Mu: Design = 2,310 7,068 ft-#
Actual 1-Way Shear = 13.60 11.50 psi
Allow 1-Way Shear = 50.60 94.87 psi
Toe Reinforcing = None Spec'd
Heel Reinforcing = #6 @ 16.00in
Key Reinforcing = None Spec'd
Footing Torsion, Tu = 0.00 ft-lbs

Footing Allow. Torsion, phi Tu =
If torsion exceeds allowable, provide

supplemental design for footing torsion.

Other Acceptable Sizes & Spacings
Toe: phiMn = phi'5'lambda’sqrt(fc)'Sm

0.00 ft-lbs

Heel: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:
#4@ 9.26in
#5@ 14.351in
#6@ 20.37 in

1.68 in2
0.26 in2 ft
If two layers of horizontal bars:
#4@ 18.52 in
#5@ 28.70 in
#6@ 40.74 in
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Summarz of Overturning & Resisting Forces & Moments I

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,579.4 3.17 5,001.4 Soil Over HL (ab. water tbl) 4,460.5 4.33 19,328.9
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.33 19,328.9
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 109.8 4.75 521.7 Su_rcharge Over Heel =
Surcharge Over Toe - Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 1,280.0 1.73 1,210.4
Added Lateral Load = * Axial Live Load on Stem = 580.0 1.73 1,002.9
Load @ Stem Above Soil = Soil Over Toe = 75.0 0.75 56.3
Seismic Earth Load = 9345  5.70 5,326.8 Surcharge Over Toe =
- Stem Weight(s) = 916.7 1.83 1,680.6
Earth @ Stem Transitions =
Total = 26237 OTM. = 108498 Footing Weight = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratio = 2.81 Vert. Component = 767.5 6.50 4,988.9
Vertical Loads used for Soil Pressure = 8,474.7 Ibs Total = 7.894.7 Ibs RM.= 30,433.8

* Axial live load NOT included in total displayed, or used for overturning

If seismic is included, the OTM and sliding ratios
may be 1.1 per section 1807.2.3 of IBC.

Vertical component of active lateral soil pressure IS considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS 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) 0.067 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe

because the wall would then tend to rotate into the retained soil.

resistance, but is included for soil pressure calculation.
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Criteria I Soil Data I
Retained Height = 8.50 ft Allow Soil Bearing = 1,500.0 psf
. . _ Equivalent Fluid Pressure Method
wall helgh.t e e Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 12.00in ) =
Water height over heel = 0.0 ft Pa§3|ve Eressure B 450.0 psffft ]
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 120.00 pcf
Footing||Soil Friction = 0.300
Soil height to ignore
for passive pressure = 12.00 in i

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

Surcharge Over Heel = 40.0 psf Lateral Load = 50.0 #/ft Adjacent Footing Load = 0.0 Ibs
NOT Used To Resist Sliding & Overturning ...Height to Tof = 12.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 11.00 ft Eccentricity = 0.00in
NOT Used for Sliding & Overturnin i -
9 9 Load Type = Live Load (L) Wall to Ftg CL Dist = 0.00 ft

Axial Load Applied to Stem i Footing Type Line
\—# (Service Level) Base Above/Below Soil 00 ft

Axial Dead Load = 100.0 Ibs wind on Exposed Stem _ 0.0 psf at Back of Wall
Axial Live Load = 130.0 lbs (Service Level) i : _ _
Axial Load Eccentricity = 0.0in Poisson's Ratio = 0.300

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

Design Height Above Ftg ft= 4.00 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning = 4.76 OK Design Method = LRFD LRFD
Sliding = 1.66 OK Thickness = 8.00 8.00
Rebar Size = # 5 # 6
Total Bearing Load = 7,482 |bs Rebar Spacing = 16.00 8.00
...resultant ecc. = 4.03in Rebar Placed at - Edge Edge
. Design Data
Soil Pressure @ Toe = 714 psf OK tb/FB + fa/Fa - 0.260 0.480
Soil Pressure @ Heel = 1,354 psf OK .
Allowable _ 1,500 psf Total Fprce @ Section
Soil Pressure Less Than Allowable Service Level lbs =
ACI Factored @ Toe - 1,025 psf Strength Level Ibs = 731.0 2,261.7
ACI Factored @ Heel = 1,945 pst Moment....Actual
Footing Shear @ Toe = 4.7 psi OK Service Level ﬂ'#:_
Footing Shear @ Heel = 4.2 psi OK Strength Level ft-#=  1,639.5 7,326.2
Allowable - 94.9 psi Moment.....Allowable ft-#=  6,294.3 15,260.6
Sliding Calcs Shear.....Actual
Lateral Sliding Force =  1,740.2 Ibs Service Level psi=
less 100% Passive Force = - 675.0 Ibs Strength Level psi= 9.8 335
less 100% Friction Force = - 2,205.7 Ibs Shear.....Allowable psi= 94.9 94.9
Added Force Req'd = 0.0 Ibs OK Anet (Masonry) in2 =
....for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd' in= 6.19 5.63
Masonry Data
fm ps| =
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
considered in the calculation of soil bearing pressures. Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Load Factors Short Term Factor =
Building Code IBC 2015,AClI Equiv. Solid Thick. -
Dead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.000 f'c psi=  4,000.0 4,000.0

Seismic, E 1.000 Fy psi= 60,000.0 60,000.0
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Cantilevered Retaining Wall

Code: IBC 2015,ACl 318-14,ACI 530-13

Concrete Stem Rebar Area Details I

Vertical Reinforcing

2nd Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(6.1875)/60000 :
0.0018bh : 0.0018(12)(8) :

0.0621 in2/ft
0.0828 in2/ft
0.2475 in2/ft
0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.992 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

Required Area :
Provided Area :
Maximum Area :

0.1728 in2/ft
0.2325 in2/ft
1.3411 in2/ft

== One layer of : Two layers of :
#4@ 12.50 in #4@ 25.00 in
#5@ 19.38 in #5@ 38.75 in
#6@ 27.50 in #6@ 55.00 in

Bottom Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(5.625)/60000 :
0.0018bh : 0.0018(12)(8) :

Required Area :
Provided Area :
Maximum Area :

Vertical Reinforcing
0.3068 in2/ft
0.4091 in2/ft

0.225 in2/ft

0.1728 in2/ft

0.3068 in2/ft
0.66 in2/ft
1.2192 in2/ft

One layer of :
#4@ 12.50 in
#5@ 19.38in
#6@ 27.50 in

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.768 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
Horizontal Reinforcing Options :

Two layers of :

#4@ 25.00 in
#5@ 38.75 in
#6@ 55.00 in

Footing Data

Footing Design Results '

Toe Width = 1.50 ft Toe Heel
Heel Width = 5.00 Factored Pressure = 1,025 1,945 psf
Total Footing Width = 6.50 Mu' : Upward = 14,794 13,833 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 4,374 19,056 ft-#
) _ . Mu: Design = 868 5,223 ft-#

Eey \éVldtP‘ - 888 in Actual 1-Way Shear = 4.68 4.20 psi

ey Dept = 001n Allow 1-Way Shear = 50.60 94.87 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 4,000 psi Fy = 60,000 psi Heel R(_einfor(_:ing = #6 @ 16.00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 2.00 @ Btm~= 3.00 in 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: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

1.68
0.26

Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:

in2
in2 ft

If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
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Summarz of Overturning & Resisting Forces & Moments I

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,579.4 3.17 5,001.4 Soil Over HL (ab. water tbl) 4,420.0 4.33 19,153.3
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.33 19,153.3
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 110.8 4.75 526.5 Su_rcharge Over Heel =
Surcharge Over Toe - Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 230.0 1.83 183.3
Added Lateral Load = 50.0 12.50 625.0 * Axial Live Load on Stem = 130.0 1.83 238.3
Load @ Stem Above Soil = Soil Over Toe = 180.0 0.75 135.0
- Surcharge Over Toe =
Stem Weight(s) = 916.7 1.83 1,680.6
e _ Earth @ Stem Transitions =
Total = 17402 OTM. = 6,152.8 Footing Weight = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratio = 4.76 Vert. Component = 760.5 6.50 4,943.5
Vertical Loads used for Soil Pressure = 7,482.2 Ibs Total = 7.352.2 Ibs RM.= 20,264.6

* 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 considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS 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) 0.067 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.
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Criteria I Soil Data I
Retained Height = 8.50 ft Allow Soil Bearing = 1,500.0 psf
. . _ Equivalent Fluid Pressure Method
wall helgh.t above soil = 0.67 1t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 4.00in ) =
Water height over heel = 0.0 ft Pa§3|ve Eressure B 450.0 psffft ]
Soil Density, Heel = 121.10 pcf
Soil Density, Toe = 150.00 pcf
Footing||Soil Friction = 0.300
Soil height to ignore
for passive pressure = 12.00 in |

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

Surcharge Over Heel = 40.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
NOT Used To Resist Sliding & Overturning ...Height to Tof = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 40.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
NOT Used for Sliding & Overturnin i -
9 9 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 Soil
Axial Dead Load 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall 0.0ft

Axial Live Load ; 0.0 Ibs (Service Level) i : _ _
Axial Load Eccentricity = 0.0in Poisson's Ratio = 0.300

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

Design Height Above Ftg ft= 4.00 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning = 5.29 OK Design Method = LRFD  LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 5 # 6
Total Bearing Load = 7,195 |bs Rebar Spacing = 16.00 8.00
...resultant ecc. = 6.74 in Rebar Placed at - Edge Edge
. Design Data
Soil Pressure @ Toe = 476 psf OK fb/FB + fa/Fa - 0.164 0.419
Soil Pressure @ Heel = 1,501 psf NG .
Allowable - 1,500 psf Total Fprce @ Section
Soil Pressure Exceeds Allowable! Service Level lbs =
ACI Factored @ Toe = 691 psf Strength Level Ibs = 650.2  2,180.2
ACI Factored @ Heel = 2,178 psf Moment....Actual
Footing Shear @ Toe = 3.1 psi OK Service Level ﬁ'#:_
Footing Shear @ Heel = 3.1 psi OK Strength Level ft-#=  1,037.8 6,400.0
Allowable = 94.9 psi Moment.....Allowable  ft-#=  6,294.3 15,260.6
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 1,689.2 Ibs Service Level psi=
Strength Level psi= 8.8 32.3
Shear.....Allowable psi= 94.9 94.9
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.19 5.63
Masonry Data
f'm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
considered in the calculation of soil bearing pressures. Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Load Factors Short Term Factor =
Building Code IBC 2015,ACI Equiv. Solid Thick. —
Dead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.000 fc psi=  4,000.0 4,000.0

Seismic, E 1.000 Fy psi= 60,000.0 60,000.0
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Cantilevered Retaining Wall

Code: IBC 2015,ACl 318-14,ACI 530-13

Concrete Stem Rebar Area Details I

2nd Stem

As (based on applied moment) :
(4/13) * As :

200bd/fy : 200(12)(6.1875)/60000 :
0.0018bh : 0.0018(12)(8) :

Required Area :
Provided Area :
Maximum Area :

Vertical Reinforcing
0.0393 in2/ft
0.0524 in2/ft
0.2475 in2/it
0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.992 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

============ One layer of : Two layers of :
0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
0.2325 in2/ft #5@ 19.38 in #5@ 38.75 in
1.3411 in2/ft #6@ 27.50 in #6@ 55.00 in

Bottom Stem

Vertical Reinforcing

As (based on applied moment) : 0.268 in2/ft
(4/3)* As : 0.3574 in2/ft
200bd/fy : 200(12)(5.625)/60000 : 0.225 in2/ft

0.0018bh : 0.0018(12)(8) :

0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.768 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.268 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.66 in2/ft #5@ 19.38 in #5@ 38.75 in
Maximum Area : 1.2192 in2/ft #6@ 27.50 in #6@ 55.00 in

Footing Data

Footing Design Results '

Toe Width = 1.50 ft Toe Heel
Heel Width = 5.00 Factored Pressure = 691 2,178 psf
Total Footing Width = 6.50 Mu' : Upward = 10,875 13,290 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 3,948 19,210 ft-#
) _ . Mu: Design = 577 5,920 ft-#

Eey \éVldtP‘ - 888 in Actual 1-Way Shear = 3.12 3.05 psi

ey Dept = 001n Allow 1-Way Shear = 50.60 94.87 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 4,000 psi Fy = 60,000 psi Heel R(_einfor(_:ing = #6 @ 16.00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 2.00 @ Btm~= 3.00 in 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: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

1.68
0.26

Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:

in2
in2 ft

If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
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Summarz of Overturning & Resisting Forces & Moments I

..... OVERTURNING..... .....RESISTING.....

Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,579.4 3.17 5,001.4 Soil Over HL (ab. water tbl) 4,460.5 4.33 19,328.9
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.33 19,328.9
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 109.8 4.75 521.7 Surcharge Over Heel =

Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =

Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 75.0 0.75 56.3
- Surcharge Over Toe =

Stem Weight(s) = 916.7 1.83 1,680.6
e _ Earth @ Stem Transitions =

Total = 16892 OTM. = 5523.0 Footing Weight = 975.0 3.25 3,168.8
Key Weight =

Resisting/Overturning Ratio = 5.29 Vert. Component = 767.5 6.50 4,988.9

Vertical Loads used for Soil Pressure = 7,194.7 Ibs Total = 71947 Ibs RM.= 292234

* 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 considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS 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) 0.080 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.
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