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MILLCREEK COMMON
ICE SUPPORT BUILDING
1300 EAST 3300 SOUTH
MILLCREEK, UTAH

WPA ARCHITECTURE

STRUCTURAL CALCULATIONS AND STRUCTURAL PLANS
FOR ANEW MAINTENANCE BUILDING

2018 IBC

SEISMIC RISK CATEGORY I

SEISMIC DESIGN CATEGORYD

WIND: 105 MPH EXP. B

SNOW: Pg=43 PSF EXP 0.7 Pf=30PSF
SOIL: 1750 PSF (PER REPORT)

STEEL:
ROLLED SECTIONS: ASTMA992 Fy = 50 ksi
HSS COLUMNS: ASTMA500 GRADE B Fy = 46 ksi

PLATE, CHANNELS AND ANGLES: ASTMAR36 Fy = 36 KSI

CONCRETE:

STRENGTH: (DESIGN) 3000 psi (min)

(CONSTRUCTION) SEE PLAN NOTES

REINFORCING STEEL: GRADE 60
MASONRY:

CMU OR ATLAS: 1500 psi

REINFORCING STEEL: GRADE 60
WOOD:

STRUCTURAL MEMBERS DF #2

TIMBERS: DF #1

Revised January, 2000 Page 1 of 1



L.oads.xmed

DESIGN LOADS:

ROOF DEAD LLOADS:

FLOOR DEAD LOADS (INTERIOR):

FLOOR DEAD LOADS (EXTERIOR DECK):

WALL DEAD LOADS:

Loads House.mcd

Roof Snow load:

Floor/Deck Live Load:

Roofing

Roof Sheathing
Joists

Ceiling
Insulation

Misc

Total roof dead load:

Flooring / Topping
Floor Sheathing
Joists

Ceiling

Insulation

Misc

Total floor dead load:

Concrete Pavers
Floor Sheathing
Joists

Ceiling
Insulation

Misc

Total floor dead load:
Wood framed w/ light finish

Wood framed w/ veneer
CMU masonry

=30.0 psf
=100.0 psf

=7.50 psf
=1.70 psf
=2.30 psf
=2.80 psf
=7.40 psf
=3.30 psf

=25.0 psf

=17.50 psf
=2.50 psf
=2.00 psf
=3.00.psf
=3.00 psf
=2.00 psf

=30.0 psf

=45.00 psf
=2.50 psf
=2.00 psf
=3.00 psf
=5.50 psf
=2.00 psf

=60.0 psf

=20.0 psf
=60.0 psf
=60.0 psf

Page 1 of 2
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SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

ROOF FRAMING
JOISTS FRAMING HIGH ROOF

Span Length: A= 29.5-1t RR1
Spacing: §.= 24in
Loads per lineal foot: wll = 30-psf-s
wdl := 25.psf-s w = wdl + wll
Concentrated loads: pll := 0-1b pdl:= 0-1b
Location of point load: a:=0ft S=1-a (use larger distance for a)
= pll + pdl
-ac l2
Calculate the bending moment: Mx = 2 | + W'E Mx = 11965.9-ft-1b
p-a 1
Calculate the shear: Vx = T + w; Vx = 1622.5:1b

{2, Reference:\\SERVER\Jobs\Calculation Templates\Reference Tables\I-Joist Values 2013.xmed

Joist Series: j = if (Series > 110,if (Series > 210,if (Series > 360,4,3),2),1)
Joist Depth: i:=if(d > 9.5-in,if(d > 11.875-in,if (d > 14-in,4,3),2),1)
USE: 18" TJI 560 @ 24" O.C. Joist Capacities S Required Capacities

Moment Capacity: N

Maximum Reaction: .

. _ 3.6.2

Deflection Constant: Elj j = 1.252x 107-10"+in"Ib

Check deflection:
2 2 4 2,
Total deflection: y = P2t Swl + 267wl _in
3-Elj,j'l  384-EL d-105 1b-12
Compare total deflection with allowable: 5116 = 1.48-in > y = 1.64-in
18" 560 AT 24" O.C. o= 222 6

RR1.xmed Revised June, 1999 Page 1 of 1



RB2.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

ROOF FRAMING

RB-2

Length: (larger)
Concentrated load:
Weight per lineal foot:
Material: i
Allowable bending stress Fb: Fb; = 2600-psi Allowable shear stress Fv: Fvi = 285-psi
Modulus of elasticity E: E{ = 2000000-psi
Cd = load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr:=1.0

ac 12
Calculate bending moment; M= pl + W'E M = 16875-ft-1b

Calculate the shear:

Use: (3)13/4 X9 1/2 LVL t:= if(d £ 12+in,12-in,d)

CF = Size factor C1 = if(d > 4-in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) Cy = if(d > 10-in,if(d > 12-in,0.9,1.0),(C3 = Cy Cy =11
A . NGl !
Cv = volume factor Cz = 1-(21&) -(12-2) -(5‘125-2) C3 = if(C3 > 1,1,C3) C3=1
(glu-laminated lumber only) ! d b

12-in 0.092 ' 12:in 0.136
CF = LSL size factor: Cq = ( X ) Cqa=1 CF = LVL size factor: Cs = (—T—j Cs=1
12-in

CF = PSL size factor: Cg = .

Ce=1 Cg:=Cq Co:=Cy

N S
<
—_
—_
—_

g M
M By Cd-Cr-C

Required section modulus:

Actual section modulus: S= g-dz
Required area: A=1 5-(V - W'dj
Fvi
Actual area: A=bd
. b 3
Check deflection: Ii=—.d

12

Allowable deflection:

_ p~212'c2 4 5~w-14
" 3.EpI1 384.E;pl

Actual defiection:




RB3.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LLOAD

ROOF FRAMING

RB-3
Length:
Concentrated load:
Weight per lineal foot:
Material: = DD
Allowable bending stress Fb: Fb; = 900-psi Allowable shear stress Fv: Fvi = 180-psi
Modulus of elasticity E: E; = 1600000 psi
Cd =load duration factor: ' Cd:=1.0
Cr = repetitive use factor: Cr:=1.0
-a-C l2
Calculate bending moment: M =2 1 + W'E M = 1980-ft-1b
pa 1
Calculate the shear: Y = T + w-z V =6601b
Use: (3) 2X 10 t = if(d £ 12:in,12-in,d)
CF = Size factor £l =if(d > 4in,if (d > 6-in,if(d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) C1 :=if(d > 10-in,if(d > 12+in,0.9,1.0),(Cy = C| Ci =11
1 RN !
Cv = volume factor C3 = 1.(21-@-) -(12.51j -[5.1253) C3:=if(C3 > 1,1,C3) C3 =1
(glu-laminated lumber only) l d b
12+in 0.092 12-in 0.136
CF = L.SL size factor: Cq = [ X ) Cq=1 CF = LVL size factor: Cs = ( X ) Cs=1
12:in 0111
CF = PSL size factor: Cg = ; ) Ce=1 Cg = Cq Cg :=Cq
. . M
Required section modulus: =
Fby-Cd-Cr-C;
. b 2
Actual section modulus: S= E'd
Required area: A= 1.5-(V — W'd)
Fvj
Actual area: A=bd
. b 3
Check deflection: I:=—14d
12
Allowable deflection:
-a2-02 5-w~14
Actual deflection: y = P +

T3EpLl 384.-Epl




Gravity Beam Design

W RAM SBeam v06.00.00

2 ICE BUILDING

MMsioratsyon R34

Z|Bentley 12/10/20 11:53:35

STEEL CODE: AISC 360-10 LRFD

SPAN INFORMATION (ft): I-End (0.00,0.00) J-End (16.00,0.00)
Beam Size (Optimum) = W12X14 Fy = 50.0ksi
Total Beam Length (ft) = 16.00
Cantilever on left (ft) = 2.50
Mp (kip-ft) = 72.50
Top flange braced by decking.

LINE LOADS (k/ft):
Load Dist (ft) DL LL PartL.
1 0.000 0.014 0.000 0.000
2.500 0.014 0.000 0.000
2 0.000 1.350 0.000 0.000
2.500 1.350 0.000 0.000
3 2.500 0.014 0.000 0.000
16.000 0.014 0.000 0.000
4 2.500 1.350 0.000 0.000
16.000 1.350 0.000 0.000

SHEAR (Ultimate): Max Vu (1.4DL) = 13.33 kips 0.90Vn = 64.26 kips
MOMENTS (Ultimate);

Span Cond LoadCombo Mu @ Lb Cb Phi Phi*Mn
kip-ft ft ft kip-ft
Left Max - 1.4DL -6.0 2.5 2.5 1.00 0.90 65.25
Center Max + 1.4DL 40.6 9.5 0.0 1.00 0.90 65.25
Max - 1.4DL -6.0 2.5 13.5 1.15 0.90 17.83
Controlling 1.4DL 40.6 9.5 0.0 1.00 0.90 65.25
REACTIONS (kips):
Left Right
DL reaction 12.93 8.89
Max +total reaction (factored) 18.11 12.45
DEFLECTIONS:
Left cantilever:
Dead load (in) = 0.198 L/D = 302
Neg Total load (in) = 0,198 L/D = 302
Center span:
Dead load (in) at 932 ft = -0.364 L/D = 445
Live load (in) at 9321ft = -0.000

Net Total load (in) at 9.32 ft -0.364 L/D = 445
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SIMPLE BEAM - CONCENTRATED, AND UNIFORM LLOAD

Span Length:
Spacing:

Loads per lineal foot;

A= 144t
= 16-in

wll := 100-psf-s

FL.OOR FRAMING
FLOOR JOISTS
FJ1

wdl = 30-psf-s w = wdl + wll

Concentrated loads: pli == 0:1b pdl == 0:1b

Location of pointload: a:= 0t Gi=1-a (use larger distance for a)
p := pll + pdl

Mx = 4246.7-1t-1b

Calculate the bending moment;

Calculate the shear: VX = %a—l + (w—;j

[#. Reference:\\SERVER\Jobs\Calculation Templates\Reference Tables\I-Joist Values 2013.xmcd

Joist Series: j = if (Series > 110,if (Series > 210, if (Series > 360,4,3),2),1)
Joist Depth: i=1f(d > 9.5:in,if (d > 11.875-in,if (d > 14-in,4,3),2),1)
USE: 11" TJI 360 @ 16" O.C. Joist Capacities S Required Capacities
Moment Capacity: o M
Maximum Reaction: S
Deflection Constant: Efj j = 419-106-in2v1b
Check deflection:
2 2 4 2,
Total deflection: y = ba® 4 5wl + 267wl _in
3-ELi ;-1 384-EL d10° 12
Compare total deflection with allowable: Z—ia = 0.7-in > y = 0.43-in
2 2 4 2 .
Live Load deflection: L plae | Swill 267wkl _in
JELG,jl 384ELj 440 Ib12
Compare Live Load deflection with allowable: L 0.35:in > y = 0.334-in

480

FJ1.xmcd Revised June, 1999 Page 1 of 1



SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

Span Length:
Spacing:

Loads per lineal foot:

Concentrated loads:

Location of point load:

Calculate the bending moment:

Calculate the shear:

= 141t

pe
S.= 16:in

wll := 100-psfs
wdl = 60-psf-s
pll == 0:1b

a:= 0-ft

p = pll+pdl

Vio= 22y w~—1
1 2

DECK FRAMING
DECK JOISTS
FJ2

w = wd! + wll
pdl = 0-1b

Go=1-a {(use larger distance for a)

Mx = 5226.7-ft-1b

(2. Reference:\\SERVER\Jobs\Calculation Templates\Reference Tables\I-Joist Values 2013.xmcd

Joist Series:

Joist Depth:

USE: 11" TJI 360 @ 16" O.C.

Check deflection:

Total deflection:

Joist Capacities

j = if (Series > 110,if (Series > 210,if (Series > 360,4,3),2),1)
i:=1if(d > 9.5-in,if(d > 11.875:in,if(d > 14-in,4,3),2),1)

Required Capacities

Compare total deflection with allowable:

Live Load deflection:

>
Moment Capacity: S ;55267ft1b
Maximum Reaction: S
Deflection Constant; ElL,j = 419-106-in2.1b
. p-az-c2 N 5-w-14 N 267wl in
3-Elj,js1  384-EL,; d-105 b-12
L = 0.7-in > y = 0.53-in
240
_plla*d  swiid' 267wt in
3-ELj,j-l  384-ELj j d-105 1b-12

Compare Live Load deflection with allowable:

FJ2.xmcd

Revised June, 1999

1
— = 0.35:in >

= 0.334-in
430 Y

.

Page 1 of 1



FB1.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

FLOOR FRAMING

FB-1
Length:
Concentrated load:
Weight per lineal foot:
Material: =D
Allowable bending stress Fb: Fb; = 900-psi Allowable shear stress Fv: Fvi = 180-psi
Modulus of elasticity E: Ej = 1600000 psi
Cd =load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr:=1.0
‘a.c 12
Calculate bending moment: M= 1 + w-—g- M = 1800-ft-1b
p-a 1
Calculate the shear: Y= T + WE V =24001b
Use: (2) 2X 10 t = if (d £ 12:in,12:in, d)
CF = Size factor L1 = if(d > 4-in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
{sawn lumber only) Cy:= if(d > 10+in,if (d > 12-in,0.9,1.0),(Cy = Cy Ci =11
1 ! . N-L
Cv = volume factor C3 = 1-(213} -(12.113) (5.125-9) C3=if(C3 > 1,1,C3) C3 =1
(glu-laminated lumber only) l d b
12in 0.092 12-in 0.136
CF = L.SL size factor: Cq = ( X j Cq=1 CF = LVL size factor: Cs = (—t—) Cs=1

0.111
CF = PSL size factor: Cg = (——ﬁ) Ce=1 Cg =Cj Co = Cq

Required section modulus: = M
Fbi-Cd-Cr-C;
\ b 2
Actual section modulus: o= g-d
Required area: A=1 S{V — W'dj
Fv;
Actual area: A=bd
. b 3
Check deflection: I:= ~1—2-d
Allowable deflection: L = 0.1-in
) -az.c2 5-w-l4 360
Actual deflection: y = P + - 100
3Epll  384.E;pl y—— = 0.007-in

130



SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

FBZ.xmcd

Length:

Concentrated load:
Weight per lineal foot:
Material;

Allowable bending stress Fb:
Modulus of elasticity E:

Cd = load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (2) 1 3/4 X 11 7/8 LVL

CF = Sjze factor

(sawn lumber only)

Cv = volume factor
(glu-laminated fumber only)

12:in 0.092 12:in 0.136
CF = LSL size factor: Cq = . j Cqa=1 CF =LVL size factor: Cs = ( , ) Cs;=1
12:in 0.1t
CF = PSL size factor: Cg = ( t ) Cs=1 Cg =Cj Co = Cq
M

Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

FLOOR FRAMING
FB-2

Y
Fbj = 2600-psi
E; = 2000000-psi

Allowable shear stress Fv: Fvi = 285-psi

t = if (d < 12-in,12-in,d)

€1 = if(d > 4in,if (d > 6-in,if(d > 8in,1.1,1.2),1.3),1.5)

Cy = if(d > 10-in,if(d > 12+in,0.9,1.0),(Cy = C1 Ci

A 1 .
ft inY in
Cy:=1421—| - 12.=—] +5.125— C3 =if(C3>1,1,C3} C
’ ( 1) ( dj ( bj : (c3 3) €

§ = —————
" FbyCd-Cr-Cj

b 2
= —-d
A 6
V-wd
= 1.5
'&V ( Fvj )
As=bd
I:= E-d3
12
1 ,
f— — = 0.167"in
2 2 4 240 - 360
_pa-c 5wl o i
. e T o o g 1 i
3 E;LD 384.Epl y = 9'023‘% ﬂ - 0.018in

130

I

1l



FB3.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

FLOOR FRAMING

FB-3
Length: (larger)
Concentrated load:
Weight per lineal foot:
Material: 4= DE
Allowable bending stress Fb: Fbj = 900-psi Allowable shear stress Fv: Fvi = 180-psi
Modulus of elasticity E: E;j = 1600000-psi
Cd = load duration factor: Cd:=1.0
Cr =repetitive use factor: Cr:=1.0
‘ac 12

Calculate bending moment: M= 2 1 + W'E M = 1800-ft-1b

pa 1
Calculate the shear: Y= T + w; V =24001b

Use: (2) 2 X 10

t:=if(d £ 12:in,12-in,d)

CF = Size factor Gy = if(d > 4in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) C1 = if(d > 10-in,if (d > 12-in,0.9,1.0),(Cy := Cq Ci=1.1
1 ! .\
Cv = volume factor C3 = 1.(213) -(12~£‘j -(5.125-13) C3:=if(C3>1,1,C3) C3=1
{glu-taminated lumber only) L d b
12-in 0.092 iZ-in 0.136
CF = LSL size factor: Cq = . Cq=1 CF = LVL size factor: Cs = ( ; j Cs=1

CF = PSL size factor: Cg =

12-in 0.111
( Cg=1 Cg =Cq Co :=Cq

t

Required section modulus: S= M
Fbi-Cd-Cr-C;
. b 2
Actual section modulus: S= E'd
vV —w
Required area: A= 1.5-( Y dj
Fvi
Actual area: A=bd
Check deflection: R
12
1
Allowable deflection: — = 0.1'in
2 2 @ 360
Actual deflection: = P2 S'WI. R 100
3'E1'I'l 384'E1'I iy . 0.009'il'1 y__ — 0.007-in

130



FB4.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

FLOOR FRAMING

FB-4
Length:
Concentrated load:
Weight per lineal foot:
Material: = LVL
Allowable bending stress Fb: Fbj = 2600-psi Allowable shear stress Fv: Fvi = 285-psi
Modulus of elasticity E: E{ = 2000000-psi
Cd = load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr:=1.0

Calcuiate bending moment:

Calculate the shear:

Use: (2) 1 3/4 X 11 7/8 LVL = if (d < 12:in,12-in,d)

CF = Size factor Gy = if(d > 4in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) C| = if(d > 10-in,if(d > 12:in,0.9,1.0),(Cy = C1 Ci=1
1 . Nl !
Cv = volume factor Cy = 1-(21.ﬁj -(12-2) -(5.125-2) C3=if(C3 > 1,1,C3) C3=1
{(glu-laminated lumber only) I d b .
0.092 12in 0.136
CF = LSL size factor: = ( ) =1 CF = LVL size factor: Cs = (Tj Cs=1
0.111
CF = PSL size factor: ( j =1 Cg=Cq Co :=Cq
Required section modulus: S=
Fbl Cd Cr Cl
) b 2
Actual section modulus: 5= =d
6
Required area: A= 1.5-(V — W'dj
Fvi
Actual area; A,=bd
. b 3
Check deflection: I:= E-d
Allowable deflection: 45-in L = 0.3:in
2 2 @ 240 360
Actual deflection: y = pa .'c + oW : e 100
3Epl 384l y = 0.220in y—— = 017-n

130



FB5.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd = load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (3) 1 3/4 X 18 LVL

CF = Size factor

{sawn lumber only)

Cv = volume factor

(glu-laminated lumber only)

CF =LSL size factor: C4:

CF = PSL size factor: Ceq s

Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

FLOOR FRAMING
FB-5

Fbi = 2600-psi
Ei = 2000000 psi

Allowable shear stress Fv; Fvi = 285-psi

Cd:=1.0
Cr:=1.0

M = 33000-fi-1b

t=if(d £ 12:in,12-in,d)

€1 = if(d > 4in,if (d > 6-in,if (d > 8in,1.1,12),1.3),1.5)
Cy = if(d > 10-in,if(d > 12:in,0.9,1.0) (Cy = C] Cy =09

1 1 1
fi i in)
Cy = 1-(21-7) -(12.‘?:) -(5.125-%1) C3 :=if(C3 > 1,1,C3) C3 = 0963

0.092 {1200 0.136
) C4 = 0.963CF = LVL size factor: Cs = [ ; ) Cs = 0.946

0.111
j Ce =0956 Cg:=Cq Co=C

S Fb;-Cd-Cr-C;

b 2
==
A 6

_5.(V— w'dj
Fvj
b-d

L
12

Il
—t

>

A

I:=
1 .
— = 0.667-in

360
. p-alz-c2 N 5wl
v 3.E;I1  384.E;I

40
y-— = 0.372:in
50



FB6.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd = load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (2) 2 X 10

CF = Size factor

(sawn lumber only)

Cv = volume factor
(glu-laminated lumber only)

CF =LSL size factor: Cq:

CF = PSL size factor: Cs :
Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

0.092
12-]
( tmj Cs

FLOOR FRAMING
FB-6

(targer)

e

Fbj = 900-psi
E; = 1600000 psi

Allowable shear stress Fv: Fvi = 180-psi

Cd:=1.0

Cr:=10
*a-c 12

M= B wl | M= 03750
. ]

yeBe(wd)  veisen

t = if(d < 12:in,12-in,d)

€1 = if(d > 4in,if(d > 6in,if(d > 8in,1.1,1.2),1.3),1.5)

Cl = if(d > 10:in,if(d > 12-in,0.9,1.0),(Cy = Cy Ci =11
1 1 1
ft iny inY
C3=1(21-—| 12— | - 5,125 — C3 =if(C3 > 1,1,C3) C3 =1

12:in 0.136
5

1 CF = LVL size factor: Cs:= ( ; Cs=1

LA I=197.9-in"

12

1
— = 0.1.in
2 2 4 360
y = pa ¢ 4 5-w-l
" Bl i 100
3 El I 1 384 El I y.——— = 0.00S'in

130



FB7.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LLOAD

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd = load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (2) 13/4 X 11 7/8 LVL

CF = Size factor

(sawn lumber only)

Cv = volume factor
(glu-laminated lumber only)

CF =LSL size factor: Cq =
CF = PSL size factor: Cg =
Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

[tz

1
1

FLOOR FRAMING
FB-7

it st

Fbj = 2600-psi
E; = 2000000-psi

Allowable shear stress Fv: Fvi = 285.psi

Cd:=1.0
Cr:=1.0
pac M = 7650-ft-1b

M =

TN
€

OO["_N

N S

t = if(d £ 12-in,12-in,d)

€1 = if(d > 4in,if (d > 6-in,if (d > 8+in,1.1,1.2),1.3),1.5)

Cy = if(d > 10-in,if(d > 12:in,0.9,1.0),(Cy = Cy Ci=1

A il .1
ft in in
Cy:=1421-—1{ +[12.—] | 5.125-— Cy=if(C3>1,1,C3) C3 =1

2ein 0.092 12:in 0.136
; j Cq=1 CF = LVL size factor: Cs = (——) Cs=1
t
2-in 0.1
(—t ) Cg =1 Cg = Cq Co = Cy
M
S =
Fb;-Cd-Cr-C;
b 2
=—.d
A 6
A5 V-wd
Fvj
A=bd
1= —b--d3
12
1
— = 0.2"in
2 9 4 360
pa-c 5wl
= i . 100
3.E; Il 384.-Epl y = OA.OSIVIH y_a = 0.039-in



FB8.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LLOAD

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd = load duration factor:
Cr =repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (2) 13/4 X 11 7/8 LVL

CF = Size factor

(sawn [umber only)

Cv = volume factor
(gludaminated lumber only)

CF = LSL size factor:

CF = PSL size factor:

Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

FLOOR FRAMING
FB-8

Fb; = 2600-psi Allowable shear stress Fv:

Ej = 2000000-psi

Fvi = 285-psi

Cd:=1.0
Cr:=1.0

M = 10562.5-ft-1b

t = if(d £ 12-in,12-in,d)

G = if(d > 4in,if (d > 6-in,if(d > 8:in,1.1,1.2),1.3),1.5)
Cp :=if(d > 10in,if(d > 12-in,0.9,1.0),(Cp = Cy Ci

1 1 1
fit in in) ,
C3 = 1-(21-—1) -(12;) .(5.125-3) C3:=if(C3 > 1,1,C3) C3

. \0.136
12
5= ( m) Cs =1

1l
—

I
—_

t

1
— = 0433.in
360

5-w-14
384.F; 1

2 2
. pac
" 3.E;ll

100
y-—— = 0.253.in
130

¥ = 0329in



Gravity Beam Design

RAM SBeam v06.00.00
ICE BUILDING

R ruc(url System FB - 9

Zi|Bentley 12/10/20 13:17:36

STEEL CODE: AISC 360-10 ASD

SPAN INFORMATION (ft): I-End (0.00,0.00) J-End (10.00,0.00)
Maximum Depth Limitation specified = 5.00 in

Beam Size (Optimum) = HSS5X5X5/16 Fy = 46.0ksi
Total Beam Length (ft) = 10.00

Cantilever on left (ft) = 5.00

Mp (kip-ft) = 35.11

Top flange braced by decking,.

LINE LOADS (K/ft):
Load Dist (ft) DL LL PartL
1 0.000 0.018 0.000 0.000
5.000 0.018 0.000 0.000
2 5.000 0.018 0.000 0.000
10.000 0.018 0.000 0.000
3 0.000 0.800 0.000 0.000
5.000 0.800 0.000 0.000

SHEAR: Max Va (DL+LL) = 4.09 kips Vn/1.67 = 39.70 kips

MOMENTS:
Span Cond LoadCombo Ma @ Lb Cb Q Mn/Q
kip-ft ft ft kip-ft
Left Max - DL -10.2 5.0 5.0 1.00 1.67 21.03
Center Max - DL -10.2 5.0 5.0 1.68 1.67 21.03
Controlling DL -10.2 5.0 5.0 1.00 1.67 21.03
REACTIONS (kips):
Left Right
DL reaction 6.18 -2.00
Max -+total reaction 6.18 -2.00
Max -total reaction 6.18 -2.00
DEFLECTIONS:
Left cantilever:
Dead load (in) = -0.466 L/D = 257
Pos Total load (in) = -0.466 L/D = 257
Center span:
Dead load (in) at 7.10ft = 0.051 L/D = 1177
Live load (in) at 7101t = -0.000

Il

Net Total load (in) at 710t = 0.051 L/D 1177



Grayvity Beam Design

i AR RAM SBeam v06.00.00
/—% Millcreek Ice Building
rmswcural s @MP Stringer - FB-10
E[Bentley: 12/10/20 13:17:56

STEEL CODE: AISC 360-10 ASD

SPAN INFORMATION (ft): I-End (0.00,0.00) J-End (26.00,0.00)
- Maximum Depth Limitation spemﬁed =12.00 in

Beam Size (User Selected) = HSS12X4X5/16 Fy = 46.0ksi
Total Beam Length (ft) = 26.00
Mp (kip-ft) = 119.98
Top flange braced by decking.
LINE LOADS (k/ft):
Load Dist (ft) DL LL PartL

1 0.000 0.030 0.000 0.000
26.000 0.030 0.000 0.000
2 0.000 0.100 0.200 0.000
26.000 0.100 0.200 0.000

SHEAR: Max Va (DL+LL) = 4.29 kips Vn/1.67 = 107.03 kips

MOMENTS:
Span Cond LoadCombo Ma @ Lb Cb Q Mn/Q
kip-ft ft ft kip-ft
Center Max + DL+LL 27.9 13.0 0.0 1.00 1.67 71.85
Controlling DL+LL 27.9 13.0 0.0 1.00 1.67 71.85
REACTIONS (kips):
Left Right
DL reaction 1.69 1.69
Max +LL reaction 2.60 2.60
Max +total reaction 4.29 4.29
DEFLECTIONS: '
Dead load (in) at 13.00 ft = -0.320 L/D = 976
Live load (in) at 13.00ft = -0.492 L/D = 634

Net Total load (in) at 13.00ft = -0.812 L/D = 384



FB11.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

FLOOR FRAMING

FB-11
Length: (larger)
Concentrated load:
Weight per lineal foot:
Material: = LVl
Allowable bending stress Fb: Fbj = 2600-psi Allowable shear stress Fv: Fvi = 285-psi
Modulus of elasticity E: E; = 2000000-psi
Cd = load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr:=1.0

Calculate bending moment:

Calculate the shear:

Use: (3)13/4 X117/8 LVL t = if(d £ 12:in,12-in, d)

CF = Size factor C1 = if(d > 4-in,if(d > 6-in,if(d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) C1 = if(d > 10-in,if(d > 12-in,0.9,1.0),(Cy = C| Ci =09
N1 Nl .~
Cv = volume factor C3 = 1-(21-53) -(12-113) -(5.1252) C3 :=if(C3 > 1,1,C3) C3 =1
{(glu-tlaminated lumber only) I d b

12:in 0.092 12-in 0.136
CF = LSL size factor; Cq = ( j C4 = 0.974CF = LVL size factor: Cs = ( X j Cs = 0.962

0.111
CF = PSL size factor: Cg = (—m) Ce=0.969 Cg:=Cq Co :=Cj

Required section modulus: = M
Fbj-Cd-Cr-C;4
. b 2
Actual section modulus: S= g-d
V -wd
Required area: = 1.5
d A ( Fv; ]
Actual area: A=bd
. , b 3
Check deflection: I:= E-d
Allowable deflection: —l— = 0.333-in
2 2 4 360
. ‘a +C 5wl
Actual deflection: y = P — + : 100
3'E1'I'1 384E1’I y_________ — 0.063'in

160



SIMPLE BEAM - CONCENTRATED,

FB12.xmcd

AND UNIFORM LOAD

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd =load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (3)2X 10

CF = Size factor

(sawn lumber only)

Cv = volume factor
(glu-laminated lumber only)

FI.LOOR FRAMING
FB-12

(larger)

Lt ]
Fbj = 900-psi
Ej = 1600000-psi

Allowable shear stress Fv: Fvi = 180-psi

Cd:==1.0
Cr:=1.0

t:=1if(d £ 12:in,12-in,d)

G = if(d > 4-in,if (d > 6-in,if(d > 8in,1.1,1.2),1.3),1.5)
Cy := if (d > 10-in,if (d > 12-in,0.9,1.0),(Cy = C] Cq

N .1 A
ft in in
Cy:=1421.—| «12.—] ] 5.125.— C3 =if{C3 > 1,1,C3}) C

1.1

il

1
—

12:in)"0% 12in) 13
CF = LSL size factor: Cyq = ( X j Cq=1 CF = LVL size factor: Cs = ( . j Cs;=1
12:in 0111
CF = PSL size factor: Cg = ( X ) Ce=1 Cg = Cq Cg :=Cq
M

Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

b 2
=—d
A 6
V—-wd
= 1.5
Ay ( Fv; j
A=bd
b
Ii= =g’
12
—1— = 0.1-in
- A 360
y = pa -¢ 5wl
3.E;Ll 384-EpI y.~1—99 = 0.004-in

130



FB13.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd = load duration factor:
Cr =repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (3) 13/4 X 9 1/2 LVL

CF = Size factor

(sawn lumber only)

Cv = volume factor
(glu-laminated lumber only)

12-in

CF =LSL size factor: Cy4:

t

CF = PSL size factor: Cs:

S

Required section modulus:
Actual section modulus:

Required area;

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

0.111
12+
mj Co =1 Cg :

FLOOR FRAMING
FB-13

(larger)

i

Fbj = 2600-psi
E; = 2000000 psi

Allowable shear stress Fv: Fvi = 285-psi

Cd:=1.0
Cr:=1.0

M = 13200-ft-1b

t = if(d £ 12-in,12-in,d)

L1 =if(d > 4in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
C1 = if(d > 10-in,if (d > 12-in,0.9,1.0),(Cy = C| Cy=11

1t
—_

1 1 1
ft in in
C3 =121 —| | 12.— | | 5.125-— Cy=if(C3>1,1,C3}) C
. ( lj ( d) ( bj ? (3 3) €3

. £0.136
12.
tm) Cs =1

0.092
) Cq=1 CF = LVL size factor; Cs = [

Co=Cq

- M
VT Fby-Cd-Cr-Cy

b 2
A= gd
V-wd
= 1.5
‘&" ( Fvi j
A= bed
b
LI
12
1 .
— = 0.167-in
2 2 4 360
pa ¢ 5wl
Y= SR 38aE 100
i i —— = 0.038-in

160



FB14.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

FLOOR FRAMING

FB-14

Length:
Concentrated load:
Weight per lineal foot:
Material:

footp 2 3
Allowable bending stress Fb: Fbi = 2600-psi Allowable shear stress Fv: Fvi = 285-psi
Modulus of elasticity E: E; = 2000000 psi
Cd = load duration factor: Cd:=1.0
‘Cr =repetitive use factor: Cr:=1.0

Calculate bending moment:

Calculate the shear:

Use: (3) 1 3/4 X 16 LVL t:= if(d < 12-in,12-in,d)

CF = Size factor C1 = if(d > 4in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) C1 = if(d > 10-in,if (d > 12:in,0.9,1.0),(Cy = C1 C1 =09
A . NG RN
Cv = volume factor C3 = 1-(213) -(123) -(5.125-2) C3:=if(C3 > 1,1,C3) C3=1
(glu-laminated lumber only) ! d b
. £0.092 . £0.136
. 12:in . 12:in
CF =LSL size factor: Cq = ; Cy4 = 0.974CF = LVL size factor: Cs = . Cs = 0.962

CF = PSL size factor: Cg =

12-in 0.1l
( Ce = 0.969 Cg:=Cj Co :=Cy

t

Required section modulus: 5= M

Fbj-Cd-Cr-C;

. b 2

Actual section modulus: S,=—d

6
Required area: A= 1.5-(V_W'dj

Fvi

Actual area: A=bd
Check deflection: = —b—-d3

12
Allowable deflection: L = 0.4-in

2 2 4 360
‘A -C 5wl

Actual deflection: y = P +

3EpIl 384-E;l 100 _ 0.179+in

160



FB15.xmed

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

FLOOR FRAMING
FB-15
Length: (larger)
Concentrated load:
Weight per lineal foot:
Material: - LVI
Allowable bending stress Fb: Fb; = 2600-psi Allowable shear stress Fv: Fvi = 285-psi
Modulus of elasticity E: E; = 2000000-psi
Cd = load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr:=1.0
‘ac 12
Calculate bending moment: M= ] + w-—g— M = 20000-ft-1b

Calculate the shear:

Use: (3)13/4X117/8LVL t = if (d < 12-in,12-in,d)

CF = Size factor 1 =if(d > 4in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) C1 = if(d > 10-in,if (d > 12-in,0.9,1.0),(Cq = Cy C1 =09
1 N1 Nl
fi
Cv = volume factor C3 = 1.(21-—t) -(12-—‘3) -(5.125&) C3:=if(C3 > 1,1,C3) C3=1
(glu-laminated lumber only) L d b

12:in 0.092 12:in 0.136
CF = LSL size factor: Cq = ( . ) C4 = 0.974CF = LVL size factor: Cs = ( . ) Cs5 = 0.962

12-in 0.1t
) Cg = 0969 Cg:=Cq Cg:=Cq

CF = PSL size factor: Cg = ( .

oM
M FbyCd-Cr-Cy

Required section modulus:

Actual section modulus: S= %dz
Required area: A= .5-(\/ ~ W'dJ
Fv;

Actual area: A=bd

, b 3
Check deflection: I:= E-d
Allowable deflection: L = 0.333.in

) 4 360
‘a +C 5wl
Actual deflection: y = b + 100
3Bl 384-E;l y-—= = 0.063-in

160



Company  : Dynamic Structures 1/7/2021

*  Designer : Jay Adams 11:52:40 AM
Job Number : Checked By :

ANEMETsCHEK company  Model Name @ Worst Case WF Column - No Br...

WeXYT F Covumd

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm

1 N1 0 0 0
2 N2 0 12 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] Y Rot [k-ft/rad]

1 N1 Reaction Reaction Reaction Fixed
2 N2 Reaction Reaction Fixed

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area[in? lyy[in*] lzz[in%] J[in%]
[1] Column | W8X15 | Column [Wide Flange[ A992 | Typical | 444 [ 341 [ 48 [0.137]

Nodal Loads and Enforced Displacements

Node Label L,D,M Direction Magnitude [(k, k-ft), (in, rad), (k*s?/ft, k*s*ft)]  Inactive [(k, k-ft), (in, rad), (k*s/ft, k*s?*ft)]
1 N2 L Y -6 Active
2 N2 L MX 0.5 Active

Nodal Loads and Enforced Displacements

Node Label L,D,M Direction Magnitude [(k, k-ft), (in, rad), (k*s%ft, k*s*ft)]  Inactive [(k, k-ft), (in, rad), (k*s?/ft, k*s?*ft)]
1 N2 L Y -7 Active
2 N2 L MX 0.6 Active

Load Combinations

Description Solve PDelta BLC Factor BLC Factor

[1] Total Load | Yes | Y ek R e

Member AISC 15th (360-16): LRFD Steel Code Checks

LC Member Shape UC Max Loc[ft] Shear UC Loc[ft] Dir phi*Pnc[k]phi*Pnt[k]phi*Mnyy[k-ft] phi*Mnzz[k-ff] Cb Egn
Ml 1 [ M1 [wsX15[0.6338] 12 [ 0.0019 [ 12 | =z [37.1509] 199.8 | 10.0125 | 24.376 [ 47 THi-1a]

V\ £\o

RISA-3D Version 18 [ WF Column.r3d ] Page 1
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CONTINUOUS FOOTING DESIGN

Soil bearing pressure (assumed); p = 1750-psf

Continuous wall load CF24: wl = 1800-plf  WORST CASE CONTINUOUS FOOTING

Continous footing CF24:

W= wi . w=123:in use 24" x 12" x cont. w/(3) #4 cont

p

Allowable point load on continuous footing:

P = 24in'1.5-24-in-p P =10k

Pointloads greater than 10 kips require spot footings

Footing Cont.xmced Revised June, 1999 Page 1



SPOT FOOTING DESIGN

Soil bearing pressure:

Maximum point load for spread footing F2:
Maximum point load for spread footing F3:

Maximum pointload for spread footing F4:

Spread footing F2:

P2
W= [ — w = 2-f

p

Spread footing F3:

/P3
o= — w = 3-ft
p

Spread footing F4:

[P4
Xo= w = 4.t
p

USE: 2'-0" x 2-0" x 10" w/ (3) #4 each way

USE: 3'-0" x 3'-0" x 10" w/ (4) #4 each way

USE: 4'-0" x4'-0" x 10" w/ (5) #4 each way



ASCE ASCE 7 Hazards Report

AMERICAN SOCIETY OF CIVIL ENGINEERS
Address: Standard: ASCE/SEI 7-16  Elevation: 4395.72 ft (NAVD 88)
1300 E 3300 § Risk Category: i Latitude: 40.699834

Soil Class: D - Default (see  Longitude: -111.853964
Section 11.4.3)

Salt Lake City, Utah
84106

https://asce7hazardtool.online/ Page 10f3 Thu Dec 10 2020



ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

Seismic

Site Soil Class: D - Default (see Section 11.4.3)

Results:
Ss : 1.411 Spr N/A
S1 . 0.521 TL N 8
Fa: 1.2 PGA: 0.64
Fy: N/A PGA y : 0.768
Swms 1.693 Frea 1.2
Swi N/A le : 1
Sps 1.129 Cy: 1.382

Ground motion hazard analysis may be required. See ASC

Data Accessed:
Date Source:

hitps://asce7hazardtool.online/

Thu Dec 10 2020
USGS Seismic Design Maps

Page 2 of 3

E/SEI 7-16 Section 11.4.8.

Thu Dec 10 2020



Seismic Base Shear

This worksheet calculates the Seismic Loads applied to the building's main lateral load
resisting system per ASCE 7-10, Chapters 11 and 12.

Number of Stories Parapet Story 4

smc
mass
avg
Story 1
avg

Wood Shear Walls 5 (Table 12.2-1)

(Amplify base shear at masonry shear wall lines by a ration of 5.0/6.5
per ASCE 7-16 12.2.3.3 Exception)



Determine the MCE SRA Parameters per Section 11.4:

Site Class: (Table 20.3-1)

[t i

@ Short Periods @ 1-second Period

(Figures 22-1 thr. 22-14)

(IBC Table 1604.5)

(Table 11.5-1)

,».}3

(Table 11.6-1)

Calculate the Effective Seismic Weight per Section 12.7.2:

Diaphragms: wdy = Dy-ly-dx
h h
S S 1
Walls: Wwy = | Dy, =+ Dy
X (Wx 2 TPy 2
Story Weight: Wy 1= wdy + wwx-(2-lx+ 2-dx)
Total Weight: W= ZW

e s i

Calculate the Approximate Fundamental Period per Section 12.7.2:

N-+1 hSi
h, = — Section 12.8.2.1
n Z ft ( )
i=1

-

(Table 12.8-2)

(Table 12.8-2)

(Equation 12.8-7)



Calculate the Fundamental Period per Section 12.7.2:
(Table 12.8-1)

'(Section 12.8.2)

(Figure 22-15)

Calculate the Seismic Response Coefficient per Section 12.8.1.1:

Syel
Cgi= d; ° (Equation 12.8-2)

0.5-Sqlg
Comin = |——=— if Sq>060 (Equations 12.8-5 & 12.8-6)

0.01 otherwise

co o Sl g (Equations 12.8-3 & 12.8-4)
smax'= | " R.T =L q . :

Suq-laT
Ddie Ly T>T,
R.T2

smin If Cg < Cgmin

C
Csmax f Cgs> Cgmax

CS otherwise

Calculate the Seismic Base Shear per Section 12.8.1:
(Equation 12.8-1)

STRENGTH

ALLOWABLE




ool e

k
X hSi
DIy
i=1
C., =
Y
XN b k
2 ("X ®
i=1 j=1
F. =C, -V
Sy vy Vs
STRENGTH
(Story 4)
(Story 3)
(Story 2)
(Story 1)

N
FSi

Fpsl, =

(de )
of =+ 2'WWX

Ix
Wi

X
N
=X

de
Fpslminx = O'Z'Sds'le' T + 2-Wwwy

de
Fpslmaxx = 0.4'Sds-|e- '-T);— + 2:wwy

Vertically Distribute the Seismic Base Shear per Section 12.8.3:

k= |10 if T<o05

linterp(t1,k1,T) if 0.5<T <25
20 if T>25

(Equation 12.8-12)

(Equation 12.8-11)

ALLOWABLE

USE 10 KIPS
USE 20 KIPS

Calculate the Diaphragm Design Force (perpendicular to L) per Section 12.10.1.1:

(Equation 12.10-1)

(Section 12.10.1.1)

(Section 12.10.1.1)



Fpslminx if Fpslx< Fpslminx

if F

psly *
I:pslmaxx psly ~ Fosimax

F

X

otherwise

psly

(Story 4)
(Story 3)
(Story 2)

(Story 1)

I:psdx = Fpsdminx if Fpsdx< Fpsdminx
F

Fpsdx otherwise

(Story 4)

(Story 3)
(Sfory 2)

(Story 1)

psdmax, if Fpsdx> I:psdmaxx

(Equation 12.10-1)

(Section 12.10.1.1)

(Section 12.10.1.1)

Fp§

- .



LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN - 2018 IBC (walls non-stacked)

STORY2

# Piers in Shear Line:
Story Shear:
Shear Attributed To Line:
Story DL:
Wall DL:
Redundancy

SHEAR CALCULATIONS

Unit Shear (for walls):

SHEAR WALLS - LINE 1

n2 =2 (n =8 max)
Fapy = 10-k (Allowable)
Vay = 5k {(Allowable)
DLy := 15-psf
DLw7 = 20-psf
p2 =1

v p2-Vay

i le

OVERTURNING CALCULATIONS i2:=1.n2

Overturning Moment;

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

Mo2i2 = vo-h2i2-12i2

PIERS Length

10 12) = 4t
2. 129 =44t
3: 123 =0t
4. 124 =01t
5 125 =0t
6: 126 := 0t
7. 127:=0ft
8. 128 = 0t

17.5
Mo2 = ke ft
17.5

Height Tributary
h2y =71 21 = 71f
h29 = 7-ft t29 = 7-ft
h23 = 0-ft 123 == 0-ft
h24 :=0ft 124 = O-ft
h25 = 0-ft 125 := O-ft
h2g == 0-ft 26 = O-ft
h27 =0t 27 = O-ft
h2g :=0-ft  t2g = O-ft

. 12;
Mr2ip = O.6-|I(DL2‘tZi2)-12i2'(_212‘j:| + [(DLWZ'MQ)'IZQ'(TQM

M2 := Mo2jp — Mr2ip

M2is
T2 = ——
12ip

|Wood Shear Wall Design

Revised January, 2002

Page 1 0of 3




STORY 1 PIERS Length Height Tributary

# Piers in Shear Line: nl =2 (h =8 max) 10 =100 hlp=14ft  tl] =2.ft
Story Shear: Fa] = 20-k (Allowable) 2 =71 hlg = 14-ft  tlp = 2.ft
Shear Attributed To Line: Vaj = 10-k (Allowable) 31 U3 :=0-ft hl3 = 0-f tl3 == 0-ft
Story DL: DL := 30-psf 4: g = 0-ft hlgq = 0-ft tlg = O-ft
WallDL: ~ DLw| = 20-psf 5  ll5:=0-ft hls := 0-ft tls = O-ft
Sill Plate Length: Lsy = 17-t 6:  llg:=0-ft hlg = 0-ft tlg = O-ft
Redundancy pr =1 70 1ll7:=0f hly = 0-ft tl7 = 0-ft

8. g =0t hlg = O-ft tlg := O-ft

NOTE: TAKE 50% OF FORCE CONSERVATIVELY INTO MASONRY
SHEAR WALLS

SHEAR CALCULATIONS

_ (p2-Vay +p1-Vay)-0.5

Unit Shear (for walls): vl
: 211

OVERTURNING CALCULATIONS il:=1.nl

2-Vag +p1-Vay)-0.5-hljy
Overturning Moment: Molj] = (p P ) - 1141

Zn

. 1151 1151
Resisting Moment: Mrljp = O.6-H(DL1~t111)-1111-[7ﬂ +[[(DLwl)'hlil}Uil'(—z—jﬂ
Nominal Overturning: Mlj; = Molj] — Mrlj;
Mijy
Tension at Pier Ends: Tl = ——
111
2
ANCHOR BOLTS Z (pi'Vai)

Unit Shear (for bolts): vby =
Lsy

__ (650-1b)-1.6
> vbi

1/2" boltin 1 1/2" sill:

_ (930-1b)-1.6

5/8" boltin 1 1/2" sill: 80.625
: vb1

Wood Shear Wall Design Revised January, 2002 Page 2 of 3




SUMMARY, STORY 2

Reduction in shear walls due to height to width ratio less than 2:1

12;
ratiojy = 12—12 12 := if (2:min(ratio) > 1.0,1.0,2-min(ratio)) 2 =1
4i2
Unit Shear Uplift HOLD DOWN
—= = 625.plf Pier 1:
SRR
- Pier 2;
SHEAR WALLS Pier 3:
Sheathing:  7/16", APA, Exp. 1 Pier 4:
Blocking: All Panel Edges . Pier 5:
Edge Nailing: 8d @ 2" o.c.
Field Nailing: 8d @ 12" o.c. Pier 6:
Pier 7:
Pier 8:
SUMMARY, STORY 1

Reduction in shear walls due to height to width ratio less than 2:1
1141

ratiof] := E rl := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) r1=1
1

Unit Shea

Uplift HOLD DOWN

Pier 1: HDUS8
4 Pier 2; HDUS8
SHEAR WALLS Pier 3:
Sheathing: 7/16", APA, Exp. 1 Pier.4:
Blocking: All Panel Edges Pier 5:
Edge Nailing: * 8d @2"o.c.
Field Nailing: 8d @ 12" o.c. Pier 6:
Pier 7.
Pier 8:
ANCHOR BOLTS 1/2" A.Bolts 5/8" A.Bolts

USE:
5/8" dia. x 10" J-bolts
Spacing = 16" o.c.

|Wood Shear Wall Design Revised January, 2002 Page 3 ofﬂ




LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN -2018 IBC (walls non-stacked)

STORY?2

# Piers in Shear Line:
Story Shear:
Shear Attributed To Line:
Story DL:
Wall DL:
Redundancy

SHEAR CALCULATIONS

Unit Shear (for walls):

SHEAR WALLS - LINE 2

n2:=2 (n =8 max)
Fay := 10-k (Allowable)
Vap = 5k (Allowable)
DLy := 15-psf

DLw9 = 20-psf

p2 =1

p2-Vay
V2.

i 212

OVERTURNING CALCULATIONS i2:=1.n2

Overturning Moment:

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

Mo2i2 = vo-h2i2-12i2

PIERS Length

1. 2| =41f
20 123 =41t
31 123:=01t
4: 124 :=0-ft
5. 125 :=0-ft
6:  126:= 0t
7. 127=01t
8 128 =01t

17.5
Mo2 = keft
17.5

Height Tributary
h2y = 7.1t t21 = "7-t
h2p =7t (29 =7t
h23 =0t  t23 := O-ft
h24 = 0-ft 124 := O-ft
h25 = 0-ft 25 = O-ft
h26 :=0-ft  t2g := O-ft
h27 = 0-ft (27 = 0-ft
h2g = 0-ft  t2g := O-ft

oo oo (2]

M2 = Mo2ip - Mr2j>

Wood Shear Wall Design

Revised January, 2002

Page1of3




STORY 1

# Piers in Shear Line:

Story Shear:

Shear Attributed To Line:

Story DL

Wall DL:

Sill Plate Length:
Redundancy

SHEAR CALCULATIONS

Unit Shear (for walls):

PIERS Length

Height Tributary

nl =4 {n =8 max) 1. 11y :=3.5-ft
Fai = 20k (Allowable) 20 gy =41t
Va] := 10k (Allowable) 3 iz =414t
DL := 30-psf 4: 11y =61t
DLw{ := 20-psf 5: 115 := 0-ft
Lsy = 17.5:1t 6:  llg:=01t
pr =1 70 ll7:=01t
8 llg:=0-ft

(p2:Vay +py-Vay)

211

Vi =

OVERTURNING CALCULATIONS il:=1..nl

Overturning Moment;

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

Vag + p1-Va)-hi;
Mol (p2:Vag + p1-Vay)-hlj i

211

hlf = 9-ft tly =71t
hly = 9-ft tly == 7.1t
hlz = 9-ft tl3 = 7.f
hlg = 9-ft tlg = 7-ft
hlz = O-ft tls == 0.t
hlg = O-ft tlg = 0-ft
hl7 = O-ft tly == 0-ft
hlg = 0-f tlg = 0-ft

Mrli[ = 0.6-|I(DL1'ﬂil)'llil'(n%ﬂ +I:I:(DLWI)-hlil]'llil.(—l%)ﬂ

M1j = Molj| — Mrljy

Tlif == ——
il i

ANCHOR BOLTS

Unit Shear (for bolts):
1/2" boltin 1 1/2" sill:

5/8" boltin 1 1/2" sill:

_ (650-1b)-1.6
5 _——-—
vbi

(930:1b)-1.6

50.625 = Vb1

Wood Shear Wall Design

Revised January, 2002

Page 2 of3|




SUMMARY, STORY 2

Reduction in shear walls due to height to width ratio less than 2:1

124
ratioj = IEE 12 = if (2-min(ratio) > 1.0,1.0,2-min(ratio)) 2 =1
12§
Unit Shear Uplift HOLD DOWN
~5 =.625-plf Pier1: T2y =40811b
' o Pier2: T2 = 4081-1b
SHEAR WALLS Pier3: T23=rlb
Sheathing: 7/16", APA, Exp. 1 Pier 4:
Blocking: All Panel Edges Pier 5:
Edge Nailing: 8d@ 2" o.c.
Field Nailing: 8d @ 12" o.c. Pier 6:
Pier 7:
Pier 8:
SUMMARY, STORY 1

Reduction in shear walls due to height to width ratio less than 2:1

11
ratioj] = Ifl rl = if (2-min(ratio) > 1.0, 1.0,2-min(ratio)) rl = 0.78
1171
HOLD DOWN
Pier 1: - HDUS8
Pier 2: HDUS8
SHEAR WALLS Pier 3: HDUS8
Sheathing: 7/16", APA, Exp. 1 Pier 4: HDU8
Blocking: All Panel Edges Pier 5:
Edge Nailing: 8d @ 3" o.c.
Field Nailing: 8d @ 12" o.c. Pier 6;
Pier7:
SHEATH BOTH SIDES OF WALL .
Pier 8:
ANCHOR BOLTS 1/2" A.Bolts 5/8" A.Bolts

USE:
5/8" dia. x 10" J-bolts
Spacing = 16" o.c.

[Wood Shear Wall Design Revised January, 2002 Page 3 of 3|




LATERAL ANALYSIS -1 STORY WOOD SHEAR WALL DESIGN -20181BC

STORY 1

# Piers in Shear Line:
Story Shear:

Shear Attributed To Line:
Story DL: ’

Wall DL:

Sill Plate Length:
Redundancy

SHEAR CALCULATIONS

Unit Shear (for walls):

SHEAR WALLS - LINE A.5

nl =2 {n =8 max)
Faj := 20k (Allowable)
Vaj = 8.6k (Allowable)
DL = 60-psf

DLwi = 20-psf

Lsq := 20-ft

p1 =1

p1-Vay

A

i Zu

OVERTURNING CALCULATIONS il=1.nl

Overturning Moment:

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

Molj] = vi-hlj1-11j;

PIERS Length

Height Tributary

10 11 =101t
2. llp =10t
30 l3:=01t
4. g =01t
5. ll5:= 0t
6.  llg:=01t
70 l7:=01t
8: 11g := 0-ft
ANCHOR BOLTS
Unit Shear (for bolts):

1/2" boltin 1 1/2" sill;

5/8" boltin 1 1/2" sill:

hly = 141t tl] = 11-f
hlp = 14-f¢ tlo = 11.ft
hls = O-ft t13 = 0-ft
hlyg = O-ft tlg == 0-ft
hls = O-ft tls = 0-ft
hlg := O-ft tlg = 0-ft
hl7 = 0-ft tly = 0-ft
hlg == 0-ft tlg = 0-ft

-Va
v = p1-Vai
Lsjy
(650:1b)-1.6
S0.5 1=
vbi
(930:1b)-1.6
80.625 =~
Vb

Mili[ = 0.6-[[(DL1-tlil)-llil-[%j:l +|:(DLW1-h1i1)-llil.(u%jﬂ

Mly1 = Molj] - Mrlj

| Wood Shear Wall Design

Revised January, 2002

Page 10of 2




SUMMARY, STORY 1

Reduction in shear walls due to height to width ratio less than 2:1

, i
ratioj| = E
1

r := if (2-min(ratio) > 1.0,1.0,2-min(ratio))

Reduced Unit Shear:

v ]
— = 430-plf
T

SHEAR WALLS
Sheathing:
Blocking:

Edge Nailing:
Field Nailing:

ANCHOR BOLTS

USE:

5/8" dia. x 10" J-bolts

Spacing = 32" o.c.

7/16", APA, Exp. 1
All Panel Edges
8d @ 3" o.c.
8d@ 12" o.c.

r=1

Uplift
Pier1: iy = 32001b
Pier 2: T12 - 32001b
Pier3: Lol
Pier 4:
Pier 5:
Pier 6:
Pier 7:
Pier 8:

5/8" A.Bolts

HOLD DOWN

HDUS5
HDUS

[Wood Shear Wall Design

Revised January, 2002

Page 2 of 2|




LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN -2018 IBC (walls stacked)

STORY2

# Piers in Shear Line:
Story Shear:

Shear Attributed To Line:
Story DL:

Wall DL:

Redundancy

SHEAR CALCULATIONS

Unit Shear (for walls):

SHEAR WALLS - GRID B.5

n2 =1 (n =8 max)
Fap := 10-k (Allowable)
Vap =Tk (Allowable)
DLy = 15-psf

DLwj = 15-psf

p2 =1

p2-Vay
A

i le

OVERTURNING CALCULATIONS i2:=1..n2

Overtuming Moment:

Resisting Moment;

Nominal Overturning:

Tension at Pier Ends:

Mo2jg = vo-h2j2-12ip

PIERS

O N o g h w DN

Length

121 = 24-1t
129 = 0-ft
123 = 0-ft
124 = 0-ft
125 1= 0-ft
126 = 0-ft
127 == 0-ft
128 = 0-ft

Height Tributary
h2[ ;= 10-ft 21 == 1.4t
h2p = 0-ft (22 = O-ft
h23 :=0-ft €23 = O-ft
h24 ;= 0-ft 24 = 0-ft
h25 = 0-ft (25 = O-ft
h2g = 0-ft 2 = O-ft
h27 = 0-ft (27 := O-ft
h2g == 0-ft (28 := 0-ft

M2 = 0.6_[{@@@2)_ 1212-[%2")} + [(DLW2~h2i2)-1212.(12%ﬂ:|

M2j92 = Mo2ip - Mr2jo

| Wood Shear Wall Design

Revised January, 2002

Page 1 of 31




STORY 1

# Piers in Shear Line:

Story Shear:

Shear Attributed To Line:

Story DL:

Wall DL.:

Silt Plate Length:
Redundancy

SHEAR CALCULATIONS

Unit Shear (for walls):

OVERTURNING CALCULATIONS

Overturning Moment:

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

PIERS Length
nl =1 (n =8 max) 10 1 =281t
Faj = 20-k (Allowable) 2 1p=01t
Val =8k (Aliowable) 3 3 =01t
DL := 30-psf 4: 14 :=0-ft
DLw| = 15-psf 5 5= 01t
Lsp =28t 6: llg:=01f
pp =1 70 1l7=0H

8.  llg:=0-ft
(p2:Vay +p1-Vay)
V] =
Zu
il:=1.nl
| p2-Vag-(h2iy +hljy) + p1-Vaj-hljj
Molj] := ( ) 1141

Zu

Height Tributary
hip =14t tly = 11ft
hlp = O-ft tlo == 0-ft
hlz = O-ft tl3 := O-ft
hlq := 0-ft tlg = O-ft
hls = 0O-ft tls = O-ft
hlg == 0-ft tlg = O-ft
hl7 = 0-ft tly == 0-ft
hlg := O-ft tlg == 0-ft

1141 11
Mrl;jj = 0.6-[[[(DL1 +DLy)-t1j |11y (71)} + [(Dsz-hzil +DLw-hlif)-11j] (—Zl—ljﬂ

Mlj1 = Molj1 — Mrljyj

M1
Tli1 = i

ANCHOR BOLTS

Unit Shear (for bolts):

172" boltin 1 1/2" silk:

5/8" boltin 1 1/2" sill:

2
S (pivai)
vby = =1
Lsg
(650:1b)-1.6
80.5 1= ————
Vb1

_(930-1b)-1.6
25 =
vby

lWood Shear Wall Design

Revised January, 2002

Page 2 of 3




SUMMARY, STORY 2

Reduction in shear walls due to height to width ratio less than 2:1

124
ratioyy = 12—12 12 = if (2-min(ratio) > 1,0,1.0,2-min(ratio)) 12 =1
12i)

Unit Shear Uplift HOLD DOWN
-22— = 292.plf Pier1: T2(=172016  MST48

o Pier2: T2y = nlb
SHEAR WALLS Pier3: 123 = w.lb
Sheathing:  7/16", APA, Exp. 1 Pier 4: =l

Blocking: All Panel Edges

Edge Nailing: 8d @ 4" o.c.

Field Nailing: 8d @ 12" o.c.
SUMMARY, STORY 1

Pier 5:
Pier 6:
Pier 7:
Pier 8:

Reduction in shear walls due to height to width ratio less than 2:1

SHEAR WALLS

Sheathing: 7/16", APA, Exp. 1

Blocking: All Panel Edges

Edge Nailing: 8d @ 2" o.c.

Field Nailing: 8d @ 12" o.c.
ANCHOR BOLTS 1/2" A.Bolts

USE:

5/8" dia. x 10" J-bolts
Spacing = 32" o.c.

rl = if (2-min(ratio) > 1.0,1.0,2-min(ratio))

Pier 1:
Pier 2:
Pier 3:
Pier 4:
Pier 5:
Pier 6:
Pier 7:
Pier 8:

5/8" A.Bolts

Uplift

rl =1

HOLD DOWN

HDUS

| Wood Shear Wall Design

Revised January, 2002

Page 3 of 3




LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN - 2018 IBC (walls stacked)

SHEAR WALLS - GRID D

STORY2 PIERS Length Height Tributary
# Piers in Shear Line: n2:=1 (n =8 max) 1 121 =30t h2| = 10ft {21 =8t
Story Shear: Fap = 10k (Allowable) 2. 12:=01t h29 = 0-ft 29 = O-ft
Shear Attributed To Line: Vay =3k (Allowable) 31 123=0ft h23 = 0.ft {23 1= O-ft
Story DL; DLy = 15-psf 4: 124 =01t h24 == 0-ft 24 := O-ft
Wall DL: DLw2 := 15-psf 5 125 =01t h25 = 0-ft 25 :=0-ft
Redundancy p2 =1 6: 126:= 0t h2g = 0-ft  t2¢ := O-ft

7. 129:=01t h27 = 0-ft 127 := O-ft
8  128:=0-ft h2g = 0-ft  t2g := O-ft
SHEAR CALCULATIONS
‘Va
Unit Shear (for walls): V) = P2 22

le

OVERTURNING CALCULATIONS i2:=1..n2

Overturning Moment: Mo2i2 = vp-h2{2-12i»

o 1259 12i2
Resisting Moment; Mr2ip = 0.6 (DLz-tziz)-lziz- — | (Dsz-h2iz).12i2- ~
Nominal Overturing: M2y = Mo2j2 — Mr2j»

. . M2ip
Tension at Pier Ends: T2i9 = T

i2

MASONRY SHEAR WALL/FOUNDATION AT LOWER LEVEL
HAS SUFFICIENT CAPACITY BY INSPECTION

Wood Shear Wall Design Revised January, 2002 Page 1 of 2|




SUMMARY, STORY 2

Reduction in shear walls due to height to width ratio less than 2:1

, 12i2
ratioj = E—z‘
1

Unit Shear

V2 ‘
— = 100-plf
'1'2,_ pf

SHEAR WALLS

Sheathing:
Blocking:
Edge Nailing:
Field Nailing:

12 = if (2-min(ratio) > 1.0,1.0,2-min(ratio))

7/16", APA, Exp. 1
All Panel Edges
8d @ 6" o.c.
8d@ 12" o.c.

Uplift
Pier1: T2y = -1430-Ip
Pier2: T2 = vlb
Pier 3: T23 = -1b

r2=1

HOLD DOWN

NONE REQUIRED

MASONRY SHEAR WALL / FOUNDATION AT LOWER LEVEL
HAS SUFFICIENT CAPACITY BY INSPECTION

|Wood Shear Wall Design

Revised January, 2002
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