DYNAMIC STRUCTURES

1887 North 1120 West, Provo, Utah 84604 — (ph) 801.356.1140, (fax) 801.356.0001

September 22, 2017

Mike Molyneux
Plan Reviewer

Re:  Summit Horizon (Powder Mountain)
1500 + sq. ft. plan (Cabin 28)

The following responses are to plan review comments from the structural portions of the
second plan review dated August 22, 2017.

S4A See the attached calculations for the capacity of the weld of the knife plate
at each end of the pedestrian bridge.

S7 See the revised calculations using the average height between the sloping
grade and the lowest floor as the seismic base. The shear walls and
braces have been recalculated accordingly.

Respectfully,

Adams, SE

ic Structures, Inc.
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Seismic Base Shear (full structure)

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

Story 4

30% snow

average =(1.5'+8)/2

Wood Shear Walls: (Table 12.2-1)




Determine the MCE SRA Parameters per Section 11 .4:,
(Table 20.3-1)

Site Class: : - B

@ Short Periods @ 1-second Period
29 (Figures 22-1 thr. 22-14)

(Equations 11.4-3 & 11.4-4)

(IBC Table 1604.5)

(Table 11.5-1)

(Table 11.6-1)

Calculate the Effective Seismic Weight per Section 12.7.2:

Diaphragms: wdy = Dy-lx-dx
h h
S Sx1
Walls: =Dy, —=+Dy, -
W [ Wx 2 T PWy g 2 ]
Story Weight: Wy = wdx+wwx-(2-lx+ 2-dx)
Total Weight: W= Zw

Calculate the Approximate Fundamental Period per Section 12.7.2:
(Section 12.8.2.1)

(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)

Determine the Long-period Transition Period per Section 11.4.5:

8 (Figure 22-15)

Calculate the Seismic Response Coefficient per Section 12.8.1.1:

Sgs-!

Cq:= % (Equation 12.8-2)
05-Sq-l

=1 i 545080 (Equations 12.8-5 & 12.8-6)

Csmin =

0.01 otherwise

c _ | Sarle i T<T Equations 12.8-3 & 12.8-4
smax = | T RT i <TL (Equations 12.8- .8-4)
Sqq-1.-T
ZdeT Lo T>T,
R-T
Ge= | Csmin T Cs< Comin
Csmax if Cs> Cgmax

CS otherwise

Calculate the Seismic Base Shear per Section 12.8.1:
Vg = Cg-W (Equation 12.8-1)

STRENGTH

ALLOWABLE




Vertically Distribute the Seismic Base Shear per Section 12.8.3:

1 05
k1 := t = k=10 if T<05
2 25

linterp(t1,k1,T) if 05<T <25
20 if T>25

C, = (Equation 12.8-12)

st = CvX‘Vs (Equation 12.8-11)
STRENGTH ALLOWABLE

(Story 4)

(Story 3)

(Story 2)

(Story 1)

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

i=x wdy .
F = | —= + 2-wwy (Equation 12.10-1)

Wy .
Fpsimin, = O'Z’Sds'le'(— + 2-wa) (Section 12.10.1.1)

wdy '
Fpsimax, = 0'4'Sds'le'(— + 2~waj (Section 12.10.1.1)



Fpslx = Fpslminx if FpsIX< I:pslminx

Fpslmaxx if I:pslx> I:pslmaxX

F otherwise

psly

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

(Story 1)

de
Fpsdmaxx = 0.4-Sds~le- d_x + 2-WWy

FpsdX = Fpsdminx if I:psdx< Fpsdminx
Fpsdmaxx if Fpst> FpsdmaxX

F otherwise

psdy

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

(Story 1)

(Equation 12.10-1)

(Section 12.10.1.1)

(Section 12.10.1.1)
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LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN -2015IBC (walls non-stacked)

SHEAR WALLS - LINE 1'

STORY2 PIERS Length Height Tributary
# Piers in Shear Line: n2:=1 {n =8 max) 1. 129 =55t h21:=9ft {21:=1H
Story Shear: Fap := 8.6'k (Allowable) 2. 129 =01t h2y := 0-ft  t2 = 0-ft
Shear Attributed To Line: Vay =43k (Allowable) 3 123:=01t h23 = 0-ft 123 := 0-ft
Story DL DLy := 15-psf 4: 124 =0-ft h24 :=0-ft  t24 = 0-f
Wall DL DLwy = 15-psf 5. 125 =01t h25 =0-ft t25:=0f
Redundancy pp =13 6: 126 :=0-ft h2g = 0-ft 12¢ :=0-ft
7. 127 =0t h27 :=0-ft 127 =0t
8 128 :=01 h2g :=0-ft 12g = 0-ft
SHEAR CALCULATIONS
‘Va
Unit Shear (for walls): vy = P22
le
OVERTURNING CALCULATIONS i2:=1.n2
Overturning Moment: Mo2jp = vo-h2i2-12ip Mo2 = (5031 )k ft
N 12i2 12i2
Resisting Moment: Mr2i := 0.6 | (DL2-12i2)-12i2- - I (DLw-h2ip)-12ip- ~
Nominal Overturning: M2y = Mo2j2 — Mr2ip
. . M2ip
Tension at Pier Ends: T2y =
12i2
Wood Shear Wall Design Revised January, 2002 Page 10f 3




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):

OVERTURNING CALCULATIONS

Overturning Moment:

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

Height

11y == 16.5-ft hij := 10-ft

PIERS Length

nl =1 (n =8 max) 1:
Faj =44k (Allowable) 2 =01t
Vaj = 2.2k (Allowable) 3: 13 =0t
DL := 50-psf 4: 114 =01t
DLwq = 15-psf 5 115 :=0f
Lsy := 16.5-ft 6: llg:=0ft
p1:=1 70 117 =0t

8: 1llg:=01

hip = 0-ft
hl3 = 0-ft
hlg = 0-ft
his = 0-ft
hlg = 0-ft
hl7 = 0-ft
hlg == 0-ft

Tributary

tly = 2-ft
tlp = O-ft
tlz == 0-ft
tlg = O-ft
tls = O-ft
tlg := O-ft
tly = 0-ft
tlg = O-ft

(p2-Vag +p1-Vai)

le

V] =

il:=1.nl

-Vay + pt-Vay)-hlj
Mol = (p2-Vag +p1-Vay)-hlj 1y

Zn

Mrlj] = o.@ﬂ(DLrtlil)~1111-(-1-1§lﬂ + [[(DLW1)-hlilj-llil.(lngJﬂ

M1j1 = Molj1 — Mrljy

ANCHOR BOLTS

Unit Shear (for bolts):

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

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

Z (pi-Vaj)

vby =
! Lsy

_(650-1b)-1.6
sET
vb1

(930-1b)-1.6

50.625 = Vb1

Wood Shear Wall Design

Revised January, 2002

Page20f3|




SUMMARY, STORY 2

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

1212
ratiojp = h21 r2 ;= if (2-min(ratio) > 1.0,1.0,2-min(ratio)) 2=1
i2
Unit Shear Uplift HOLD DOWN
Pier 1: MST72 EACH SIDE
Pier2:
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:
SHEATH BOTH SIDES OF WALL Pier 8:
SUMMARY, STORY 1

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

115 )
ratioj] = hlﬂ rl := if (2-min(ratio) > 1.0, 1.0,2-min(ratio)) rl=1
il

Unit Shear Uplift HOLD DOWN
Pier 1: MST48
Pier 2:

SHEAR WALLS Pier 3:

Sheathing: 7/16", APA, Exp. 1 Pier 4:

Blocking: All Panel Edges Pier 5:

Edge Nailing: 8d @ 3" o.c. ’

Field Nailing: 8d @ 12" o.c. Pier 6:
Pier7:
Pier 8:

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




LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN -2015 IBC (walls non-stacked)

SHEAR WALLS - LINE 4'

STORY2 PIERS Length Height Tributary
# Piers in Shear Line; n2:=1 {n =8 max) 10 12{=11-ft h21=9ft 21:=11
Story Shear: Fap = 8.4k (Allowable) 2. 129 :=0-ft h2y = 0-ft 129 := O-ft
Shear Attributed To Line: Vap :=4.2:k (Allowable) 3: 123 =01t h23 :=0-ft 123 := 0-ft
Story DL: DLy := 15-psf 4: 124 :=0-ft h24 = 0-ft 24 :=0-fi
Wall DL: DLwyp = 15-psf 5 125 :=0-ft h25 := 0-ft 125 := O-ft
Redundancy p2 =13 6: 126 :=0-ft h2g == 0-ft 2 :=0O-ft
7. 127 =01t h27 =0t t27:=0-ft
8: 128 :=0-ft h2g == 0-ft t28 :=O-ft
SHEAR CALCULATIONS
‘Va
Unit Shear (for walls): vy = P22
212
OVERTURNING CALCULATIONS i2:=1.n2
Overturning Moment: Mo2jp = vp-h2j2-12i2 Mo2 = (49.14)k-ft
- 12i2 12i
Resisting Moment: Mr2ip = 0.6 (DLz-tziz)-IZiz- T + (Dsz-hZiz)-lziz- 7
Nominal Overturning: M2y = Mo2jp — Mr2jn
: . M2ip
Tension at Pier Ends: T2ip =
1252
Wood Shear Wall Design Revised January, 2002 Page 1 0of 3




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 =1 (n =8 max) 1. 117 =221t
Fa] =44k (Allowable) 2: 1lp =01
Vay =22k (Allowable) 31 13 =0t
DL := 50-psf 4: 114 :=0-ft
DLw) = 15-psf 5. 1l5:=0-ft
Lsy =22 6.  1lg:= 0t
p1 =1 7: 17 =01
8 llg:=0-fi

hly =10-ft  tly :=2-ft
hlp = 0-f tlp = 0-ft
hls := 0-ft tl3 = 0-ft
hlg = 0-ft tlg = 0-ft
hls = 0-ft tl5 := 0-ft
hlg = 0-ft tlg = O-ft
hl7 = 0-ft tly := O-ft
hlg = 0-ft tlg == 0-ft

SUBTRACT OPENINGS BELOW

(pz-Vaz + pl-Val)

Zn

V] =

OVERTURNING CALCULATIONS il :=1..nl

Overturning Moment;

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

2-Vas + p1-Vai)-hljg
Moljy = (p i ) - 1141

211

Mrli = 0_6.[[(DL1_tlil).nﬂ.(%i-l-ﬂ +D:(DLwl)-hlil]-llil.(l—liilﬂ:l

Mly1 = Molj1 — Mrlj

ANCHOR BOLTS

Unit Shear (for bolts):

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

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

vby = i=1

Lsy

(650-1b)-1.6
8.5 = —————
vb1
(930-1b)-1.6

50.625 =

vby

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

124
ratiojp = Eﬁ_ r2 = if (2-min(ratio) > 1.0,1.0,2-min(ratio)) 2=1
i2
Unit Shear Uplift HOLD DOWN
Pier 1: MST48
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:
Pier7:
Pier 8:
SUMMARY, STORY 1
Reduction in shear walls due to height to width ratio less than 2:1 SUBTRACT OPENINGS
11 22-1-
ratioj] = il rl := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) rl=1 tl = 22-19) tl = 0.73
hlyg 22
Unit Shear Uplift HOLD DOWN
Pier 1: MST48
Pier 2:
SHEAR WALLS Pier 3:
Sheathing:  7/16", APA, Exp. 1 Pier 4:
Blocking: All Panel Edges Pier 5:
Edge Nailing: 8d @ 3" o.c.
Field Nailing: 8d @ 12" o.c. Pier 6:
Pier 7: - -
Pier 8:

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




LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN - 2015 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 A _
PIERS Length Height Tributary

n2 =2 (n = 8 max) 1 21:=18ft h2;:=9ft 21 =111t

Fay = 8.4k (Allowable) 2: 12p:=24ft h2p:=9ft 29 :=11-f

Vag =42k (Allowable) 3 123:=0ft h23 = 0-ft 123 = 0-ft

DLy := 15-psf 4: 124 =01 h24 == 0-ft  t24 = O-ft

DLwy = 15-psf 5. 125 =0t h25 =0-ft 125 :=0-ft

p2 =1 6: 126 :=0-1t h2g = 0-ft  12¢ :== O-ft
7: 127 =01t h27 = 0-ft 27 :=0-fi
8: 128:=0-ft h2g == 0-ft 128 := 0-fi

p2-Vay
v2

" le

OVERTURNING CALCULATIONS i2:=1..n2

Overturning Moment:

Resisting Moment:

Nominal Overtumning:

Tension at Pier Ends:

Mo2;n = vo-h2i2-12i0 Moz = (16.2}1(.&

12; 122
Mr2ip = O.6-{|:(DL2-‘[2§2)-12i2-(-'2—12ﬂ + I:(Dsz-hZiz)-Iziz-(—zl-):['

M2y = Mo2jp — Mr2ip

|Wood Shear Wall Design

Revised January, 2002 Page 1 of 3|




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

nl =1 (n =8 max) 1 117 = 38-ft
Fa; =44k 2 112 = 0-ft
Vay :=2.2-k+34k 3 113 := 0-ft
DL := 50-psf 4 I14 = 0-ft
DLwy = 15-psf 5. 1ll5:=0-ft
Lsy = 38-ft 6 l1g == 0-ft
p1 =1 7 117 = 0-ft
8 l1g := O-ft

(p2:Vaz +p1-Vay)

le

OVERTURNING CALCULATIONS il:==1.nl

Overturning Moment;

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

‘Vap + p1-Vay)-hljg
Mo (p2-Vag + p1-Vay)-hl Ty

le

Height Tributary

hlp = 10-ft tly = 1-ft
hlp = 0-ft tlp = 0-ft
hl3 = 0-ft tl3 := 0-ft
hlg = 0-ft tl4 = 0-ft
hls = 0-ft tls == 0-ft
hlg = 0-ft tlg = 0-ft
hly = 0-ft tl7 = 0-ft
hlg := 0-ft tlg = O-ft

Mrli = 0_6.[[(111.tlil).uil.[-u—zilﬂ +{[(DLwl)-hlilj-llil.(u%)ﬂ

M1j1 = Molj1 — Mrlj1

ANCHOR BOLTS

Unit Shear (for bolts):

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

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

Z (pi-Vaj)

vby =
Lsi

__ (650-Ib)-1.6
5= T
vby

_ (9301b)-1.6

80.625 vby

| Wood Shear Wall Design

Revised January, 2002

Page 2 om




SUMMARY, STORY 2

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

12

ratiojp = r2 = if (2-min(ratio) > 1.0,1.0,2-min(ratio)) r2=1

Unit Shear Uplift HOLD DOWN

Pier 1: NONE REQUIRED
Pier 2: NONE REQUIRED
SHEAR WALLS v Pier 3:
Sheathing: 7116", APA, Exp. 1 Pier 4:
Blocking: All Panel Edges Pier 5:
Edge Nailing: 8d @ 6" 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

115
ratioj] = hl” rl = if (2'min(ratio) > 1.0,1.0,2-min(ratic)) 1l =1
il

Unit Shear Uplift HOLD DOWN
Pier 1: SIMPSON MST48
Pier 2:

SHEAR WALLS Pier 3:

Sheathing: 7/16", APA, Exp. 1 Pier 4:

Blocking: All Panel Edges Pier 5

Edge Nailing: 8d @6"o.c.

Field Nailing: 8d @ 12" o.c. Pier 6:

Pier 7:
Pier 8:

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




LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN - 2015 IBC (walls non-stacked)

SHEAR WALLS - LINE B

STORY 2 PIERS Length Height Tributary
# Piers in Shear Line: n2 =1 (n =8 max) 10 127 =14ft h21:=9f 127 := 111t
Story Shear: Fap := 8.4k (Allowable) 2: 129 :=0-ft h2p =0-ff 129 :=0-ft
Shear Attributed To Line: Vay =42k (Allowable) 3 123 =01t h23 :=0-ft 23 1= 0-ft
Story DL: DLy := 15-psf 4: 124 :=0-ft h24 =0t 124 :=01
Wall DL: DLwy := 15-psf 5:  125:=0-ft h25 :=0-ft 25 :=0-ft
Redundancy p2 =1 6: 126 :=0-ft h2g = 0-ft 26 := O-ft
70 127 =01t h27 =0ft 27 =0-ft
8! 128 :=0-ft h2g =0t 128 :=0-ft
SHEAR CALCULATIONS
‘Va
Unit Shear (for walls): V) = P2 Y22
212
OVERTURNING CALCULATIONS i2:=1.n2
Overtuming Moment: Mo2jp = vp-h2i2-12i2 Mo2 = (37.8)-k-ft
N 12ip 12ip
Resisting Moment; Mr2;p := 0.6 (DLQ-tZiz)-IZiz- T + (Dsz-h2iz)-1212- -—2—
Nominal Overturning: M2jp = Mo2ip — Mr2ip
. , M2jp
Tension at Pier Ends: T2ip == ——
125
Wood Shear Wall Design Revised January, 2002 Page 1 oﬁ]




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

nl =2 (n =8 max) 1 117 = 11-ft
Faj =44k (Allowable) 2: 1y =11-ft
Vaj =22k (Allowable) 3 13 =01t
DL1 := 50-psf 4: 114 =01t
DLwj = 15-psf 5. 1l5:=0ft
Lsy = 22-ft 6: g :=0-ft
p1 =1 70 117:=0-ft

8:  llg =0t

(p2:Va + p1-Vay)

Zu

V] =

OVERTURNING CALCULATIONS il:=1.nl

Overturning Moment:

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

‘Vap + p1-Vap)-hlj
Mol (p2-Vay + p1-Vay)-hljs Ty

Zn

Height Tributary

hlp =10t tl] = 1-f
hlp := 10-ft tlp = 1-ft
hls := 0-ft tl3 = O-ft
hlg == 0-ft tl4 == 0-ft
hls := 0-ft tls = 0-ft
hlg == O-ft tlg == O-ft
hl7 = 0-ft tl7 == 0-ft
hlg := 0-ft tlg == 0-ft

Mrli = 0.6-H(DL1¢111)~1111-(H%ﬂ +|:[(DLW1)~h1il:|-1111.(n%}:”

M1 := Molj] — Mrlj1

ANCHOR BOLTS

Unit Shear (for bolts):

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

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

Z (pi-Vai)

vb] =
! Ls1

(650:1b)-1.6
S0 5 = ————
vbi

(930-1b)- 1.6

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

. 12ip
ratiop = ——
2i2

Unit Shear

SHEAR WALLS

Sheathing:
Blocking:
Edge Nailing:
Field Nailing:

SUMMARY, STORY 1

12 := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) 2=1

Uplift HOLD DOWN
Pier 1: MST48
Pier 2:
Pier 3:
7/16", APA, Exp. 1 Pier 4:
All Panel Edges Pier 5:
8d @ 4" o.c, fer 5:
8d@ 12" o.c. Pier 6:
Pier 7:
Pier 8:

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

. 1151
ratioj] =
il hlj
Unit Shear

SHEAR WALLS

Sheathing:
Blocking:
Edge Nailing:
Field Nailing:

rl := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) rl=1

Uplift HOLD DOWN
Pier 1: MST48
Pier 2: MST48
Pier 3:
7/16", APA, Exp. 1 Pier 4:
g\g g}azne IOI.E:ges Pier 5:
8d @ 12" o.c. Pier 6:

Pier 7:
Pier 8:

[Wood Shear Wall Design

Revised January, 2002 Page 3 of 3|
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