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REVISION 1
COLUMNS HAVE BEEN RELEASED FOR BENDING IN BOTH DIRECTIONS @ TOP OF PIERS,

RESULTING IN MORE ECONOMICAL ANCHORAGE.
WEIGHT OF FOOTINGS AND SOIL HAVE BEEN ADDED TO THE ANALYSIS MODEL (AS POINT LOADS

AT SUPPORTS) TO RESIST OVERTURNING.
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Blackwell

Project

Summit Horizon Neighborhood 2500SF Unit

Job Ref.
160063

Section

Pad Footings

Sheet no./rev.

1

Calc. by Date Chk'd by Date
RML 11/8/2016 JDB

App'd by Date

SQUARE FOOTING SIZE - INDIVIDUAL COLUMN (AXIAL LOAD ONLY)

Column details
Column width, x
Column width, y
Loading details
Column axial dead load
Column axial live load

Total column load (unfactored)

Soil details
The allowable increase in bearing pressure Qa = 2.720 ksf ALLOWABLE BEARING = 3.46 ksf
FOR SEISMIC AND WIND.
Depth of soil above top of footing Ds = 6.000 ft

Density of soil
Footing details
Thickness of footing

Concrete density

ac = 24.000 in
b = 24.000 in

Pa = 41.900 kips
P =56.100 kips
Pn = Pa + Py = 98.000 kips

Tedds calculation version 1.0.02

Axial load acting downward - OK

ps = 120 Ib/ft3

thg = 12.000 in

pe = 150 Ib/ft®

Increase in pressure due to weight of footing  qrg = (pc - ps) X tig = 0.030 ksf

Materials
Yield strength of tension reinforcement fy = 60 ksi
Concrete strength f'c = 3.600 ksi
Footing size
Available net increase in bearing pressure Qs = Ja - Qttg = 2.690 ksf

Footing size reqd

L= Ly = V(Pa/gs) = 6.036 ft

Say footing size 6.036 ft x6.036 ft x12.000 in

REVISION 1
6'x6' FTG. O.K.
OVERSTRESS = 1%

Footing area OK

SQUARE FOOTING USD DESIGN FORCES - INDIVIDUAL COLUMN (AXIAL LOAD ONLY)

Footing details
Thickness of footing
Concrete cover

Trial bar diameter

thg = 12.000 in
dc =3.000 in
dbar = 0.625 in

Structural depth to reinforcement
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Pad Footings 2

Calc. by Date Chk'd by Date App'd by Date
RML 11/8/2016 JDB

db = titg - dc - dbar/2 = 8.688 in
dox = db
doy = dbx - doar = 8.063 in
Design forces
Column service loads
Column axial dead load Pa = 41.900 kips
Column axial live load P =56.100 kips
Total column load (unfactored)
Pn = Pa + Py = 98.000 kips
Total column load (factored)
Pu=1.2 x Pai + 1.6 x Py = 140.040 kips

Axial load acting downward - OK

Actual soil pressure under base
Ultimate net design bearing pressure
qu=Pus/ Li® + 1.2 x qrig = 3.880 ksf
Assume the base is a cantilevered slab with uniform load qu ksf

Ultimate moment at column face, x direction

ACI15.4.2a
Column width, x ac=24.000 in
Mux = qu X Lx X (Lx/2 - ac/2)?%/2 = 47.7 kip_ft
Ultimate moment at column face, y direction
Column width, y b = 24.000 in
My = qu X Lx x (Lx/2 - be/2)%/2 = 47.7 Kip_ft
One-way (beam) shear
Xd = max( (L«/2 - ac/2 - dv), 0 in ) = 15.529 in
Vux = qu X Lx X x4 = 30.3 kips
yd = max( (Lx/2 - be/2 - db + dbar), 0 in ) = 16.154 in
Vuy = qu X Lx x ya = 31.5 kips
Two-way shear at d/2 from column face
ACI11.12.1.2

Area within ftg - OK

Perimeter at d/2

bo =2 x (ac + be + 2xdp) = 130.750 in
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Vup = qQu X (Lx® - (@c + db) % (bc + db)) = 112.564 kips
Note - it is assumed that edge distances permit this to be a valid failure mechanism
Footing reinforcement - along X axis
Depth to tension steel along X axis dbx = 8.688 in
Ultimate moment at column face Mux = 47.683 kip_ft

Area of reinforcement required

B = if(fc < 4 ksi, 0.85, max( .65, 0.85 - 0.05 x (fc - 4 ksi) / 1 ksi ) ) = 0.850
W = 0.319 x B = 0.271
Ru = e x (1 - 0.588 x ) = 0.228

Rreqax = Mux / ( fc dbx® )/ Ly =0.029075

Section dimensions are OK to be tension-controlled

FOOTING REQUIRING TENSION STEEL ONLY — BARS IN X DIRECTION
Jx = sqrt(max(.25 - Rreqax / 0.85/2.,0) ) + .5 = 0.9826

Area of tension steel required
Asx_reqd = Mux / (0.90 x fy x Jx X dox X Ly) =0.21 in? /ft

Minimum ratio of tension reinforcement for temperature and shrinkage

ACI7.12.2
pmin = 0.001800
Thickness of footing
trg = 12.000 in
Total area of concrete per foot width
Ac = tig x 12 in/ 1 ft = 144.000 in?/ft
ACI10.5.1
As_minx = Pmin X Ac = 0.26 in?/ft
ACI 15.4.4.2

Box = if( Ly/Lx>1, 2/ (Ly/ L + 1) x Ly / Ly, 1) = 1.000

Asx_req = maX(Asx_reqd X Bbx, As_minx) = 0.26 in? /ft

Tension steel provided

Provide Size #5 @ 10 in centers
Asx = 0.37 in%/ft

dbar = 0.625 in

ax = Asx x fy / (0.85 x f¢) = 0.602 in
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cx =ax/B1=0.059

gy = 0.003 x ((dox — Cx) / Cx) = 0.034

Pass - Ductility OK at ultimate strength.
Area of tension steel provided sufficient
Check maximum spacing

ACI7.6.5
Spacing of bars - OK
Check minimum area of steel

Area of steel > min - OK
Check of nominal cover and thickness of footing
Effective depth to bottom outer tension reinforcement

dox = 8.7 in

AI15.7
Footing thickness > minimum - OK

Cover to outer tension reinforcement
deov = tftg - dox - dbar / 2 =3.0in

Permissible minimum nominal cover to all reinforcement
ACI 7.7.1(a)
Cmin = 3.000 in
Cover over outer steel - OK

Footing reinforcement - along Y axis
Depth to tension steel along Y axis doy = 8.063 in
Ultimate moment at column face Muy = 47.683 kip_ft

Area of reinforcement required

B1 = if(fc < 4 ksi, 0.85, max( .65, 0.85 - 0.05 x (f'c - 4 ksi) /1 ksi ) )= 0.850
X =0.319 x 1= 0.271
Ru = x (1-0.588 x wx) = 0.228

Rreqdy = Muy / ( fiox dby2 ) /Lx =0.033758

Section dimensions are OK to be tension-controlled

FOOTING REQUIRING TENSION STEEL ONLY — BARS IN Y DIRECTION
Jy = sqrt(max(.25 - Rreqay / 0.85/2.,0) ) + .5 =0.9797

Area of tension steel required
Asy reqd = Muy / (0.90 x fy x Jy x dpy X Lx) = 0.22 in? /ft

Minimum ratio of tension reinforcement for temperature and shrinkage
ACI7.12.1
Pmin = 0.001800

Thickness of footing
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trg = 12.000 in
Total area of concrete per foot width
Ac = tig x 12 in / 1 ft = 144.000 in?/ft
ACI 10.5.1
As_miny = Pmin X Ac = 0.26 in2/ft
ACl 15.4.4.2

Boy = if( L/Ly>1, 2/ (Lx / Ly + 1) x L / Ly, 1) = 1.000

Asy _req = max(Asy_reqd X Bby, As_miny) = 0.26 in? /ft

Tension steel provided

Provide Size #5 @ 10 in centers
Asy =0.37 in2/ft

dbar = 0.625 in
ay= Asy x fy / (0.85 x ) = 0.602 in
cy=ay/B1 = 0.059

£y = 0.003 X ((dby — Cy) / ¢y) = 0.031

Check maximum spacing

Check minimum area of steel

Check of nominal cover and thickness of footing
Effective depth to bottom outer tension reinforcement

dby = 8.1 in

Cover to outer tension reinforcement
doov = trg - dby -dbar /2=3.6in

Permissible minimum nominal cover to all reinforcement

Cmin = 3.000 in

Pass - Ductility OK at ultimate strength.
Area of tension steel provided sufficient

ONE-WAY (BEAM) SHEAR RESISTANCE OF FOOTING - X AXIS (ACI 11.12, 15.5)

Transverse width of footing Ly = 6.036 ft
Depth to tension steel dox = 8.688 in

Design ultimate shear forces

ACI7.6.5

Spacing of bars - OK

Area of steel > min - OK

ACI15.7

Footing thickness > minimum - OK

ACI7.7.1(a)

Cover over outer steel OK




B l k l l Project Job Ref.
a C We Summit Horizon Neighborhood 2500SF Unit 160063

Section Sheet no./rev.

Pad Footings 6
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Ultimate shear at ‘d’ from column face Vux = 30.304 kips

Concrete strength fec = 3.600 Ksi
Shear capacity of concrete

Vex =2 x V(f'c) x Ly x dox = 75.510 kips

Vsx = 0 kips

@Wnx = 0.75 x (Vox + Vsx) = 56.633 kips

One-way shear capacity - OK

ONE-WAY (BEAM) SHEAR RESISTANCE OF FOOTING - Y AXIS (ACI 11.12, 15.5)
Longitudinal length of footing Lx = 6.036 ft

Depth to tension steel dby = 8.063 in
Design ultimate shear forces

Ultimate shear at ‘d’ from column face Vuy = 31.524 kips

Concrete strength fc = 3.600 ksi
Shear capacity of concrete

Vey =2 xV(fc) x Lx x doy = 70.078 kips

Vsy = 0 kips

@Wny = 0.75 x (Vey + Vsy) = 52.558 kips

One-way shear capacity - OK

TWO-WAY (PUNCHING) SHEAR CHECK (ACI 11.12.2)

Tension steel resisting bending

Total length of shear perimeter at d/2 from column face

bo =130.750 in
Depth to tension steel do = 8.688 in
Max punching shear force Vup = 112.564 kips
Concrete strength fc = 3.600 Ksi

Shear capacity of concrete
Bc = max(ac/be, be/ac) = 1.000
as =40
factor = min( 4, as xdb / bo + 2, 2 + 4/(3¢) = 4.000
Vep = factor x V(fc) x bo x db = 272.614 kips
Vsp = 0 kips

@Wnp =0.75 x (Vep + Vsp) = 204.460 kips
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Two-way shear capacity - OK
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SLIDING CHECK

(VI RY s 2500SF

O 8 ElH Summit Horizon Neighborhood
Project Number: JEEJO[0[3E]

EWAYEL

DEIH 9/11/2016

Coefficient of Friction n= 0.35

LC X (k) Y (k) Z(k) Friction (k) SLIDING?

116 -0.002 654.965 0 229.2 NO

117 -0.003 804.742 0.001 281.7 NO REVISISON 1
118 -0.002 654.965 0 229.2 NO WEIGHT OF FOOTINGS AND
119 -0.002 1049.095 0 367.2 NO SOIL ADDED TO ANALYSIS
120 -0.003 1062.895 0 372.0 NO MODEL. NO SLIDING
121 -24.895 641.918 0 224.7 NO OBSERVED.
122 24.758 641.918 0 224.7 NO

123 -24.795 652.007 -0.003 228.2 NO

124 24.871 651.851 -0.004 228.1 NO

125 21.74 635.795 0 2225 NO

126 -0.002 647.892  -10.404  226.8 NO

127 -0.002 648.247 10.346 226.9 NO

128 -0.013 657.84 -10.397  230.2 NO

129 -0.013 657.84 10.391 230.2 NO

130 0.01 635.795  -10.326  222.5 NO

131 -0.003 761.993 -7.802 266.7 NO

132 -0.003 762.259 7.76 266.8 NO

133 -18.673 757.512 0.001 265.1 NO

134 18.567 757.512 0.001 265.1 NO

135 -0.011 769.454 -7.797 269.3 NO

136 -0.011 769.454 7.794 269.3 NO

137 -18.598 765.079 -0.002 267.8 NO

138 18.652 764.962 -0.002 267.7 NO

139 0.006 752.921 -7.744 263.5 NO

140 16.304 752.921 0.001 263.5 NO

141 -0.003 1057.591  -7.803 370.2 NO

142 -0.003 1057.857  7.759 370.2 NO

143 -18.672 1053.11 0 368.6 NO

144 18.567 1053.11 0 368.6 NO

145 -0.011 1065.051  -7.798 372.8 NO

146 -0.011 1065.051  7.793 372.8 NO

147 -18.598 1060.677  -0.002 371.2 NO

148 18.652 1060.56 -0.003 371.2 NO

149 0.006 1048.518  -7.745 367.0 NO

150 16.304 1048.518 0 367.0 NO

151 -0.001 385.906  -10.405  135.1 NO

152 -0.001 386.261 10.346 135.2 NO

153 -24.894 379.932 0 133.0 NO

154 24.758 379.932 0 133.0 NO

155 -0.013 395.854  -10.397 1385 NO

156 -0.013 395.854  10.391 138.5 NO

157 -24.794 390.021 -0.003 136.5 NO

158 24.872 389.865 -0.004 136.5 NO

159 0.011 373.81 -10.327 130.8 NO



LC X (k) Y (k) Z(k) Friction (k) SLIDING?

160 21.741 373.81 0 130.8 NO
161 -61.5 717.592 0.001 251.2 NO
162 -61.5 717.592 0.002 251.2 NO
163 -61.5 717.592 0 251.2 NO
164 -0.002 717.592 -61.487 251.2 NO
165 -0.002 717.592 -61.487 251.2 NO
166 -0.002 717.592 -61.487 251.2 NO
167 61.496 717.592 0 251.2 NO
168 61.496 717.592 0 251.2 NO
169 61.496 717.592 0 251.2 NO
170 -0.002 717.592 61.488 251.2 NO
171 -0.002 717.592 61.488 251.2 NO
172 -0.002 717.592 61.488 251.2 NO
173 -46.126 814.268 0.002 285.0 NO
174 -46.126 814.268 0.002 285.0 NO
175 -46.126 814.268 0.001 285.0 NO
176 -0.003 814.268 -46.115 285.0 NO
177 -0.003 814.268 -46.115 285.0 NO
178 -0.003 814.268 -46.114 285.0 NO
179 46.12 814.268 0 285.0 NO
180 46.12 814.268 0 285.0 NO
181 46.12 814.268 0.001 285.0 NO
182 -0.003 814.268 46.117 285.0 NO
183 -0.003 814.268 46.117 285.0 NO
184 -0.003 814.268 46.117 285.0 NO
185 -46.126 1109.866 0 388.5 NO
186 -46.126 1109.866 0.001 388.5 NO
187 -46.126 1109.866 0 388.5 NO
188 -0.003 1109.866  -46.115 388.5 NO
189 -0.003 1109.866  -46.115 388.5 NO
190 -0.003 1109.866  -46.115 388.5 NO
191 46.121 1109.866 0 388.5 NO
192 46.121 1109.866 0 388.5 NO
193 46.121 1109.866 0 388.5 NO
194 -0.003 1109.866  46.116 388.5 NO
195 -0.003 1109.866  46.116 388.5 NO
196 -0.003 1109.866  46.116 388.5 NO
197 -61.499 330.351 0 115.6 NO
198 -61.499 330.351 0.001 115.6 NO
199 -61.499 330.351 0 115.6 NO
200 0 330.351 -61.487 115.6 NO
201 0 330.351 -61.488 115.6 NO
202 0 330.351 -61.487 115.6 NO
203 61.497 330.351 0 115.6 NO
204 61.497 330.351 0 115.6 NO
205 61.497 330.351 0 115.6 NO
206 0 330.351 61.488 115.6 NO
207 0 330.351 61.488 115.6 NO

208 0 330.351 61.488 115.6 NO
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wig Pier Design

(VLTI @AY/ T) 2500SF

LI AVET G EH Summit Horizon Neighborhood

Project Number: JEJo0[3E}

DEIEH 9/11/2016

STRUCTUREPOINT - spColumn v4.81 (TM)
Licensed to: Blackwell. License ID: 64625-1049829
C:\Dropbox (BSE)\160063 Summit Powder Mountain\De

General Information:

File Name: C:\Dropbox (BSE)\160063 Summit Powde
Project: 160063

Column: Pier Engine
Code: ACI 318-11 Units:
Run Option: Design Slende
Run Axis: Biaxial Column

Material Properties:

f'c =3 ksi fy =

Ec =3122.02 ksi Es =
Ultimate strain = 0.003 in/in

Betal = 0.85

Section:

Rectangular: Width = 24 in Depth

Gross section area, Ag = 576 in"2
Ix = 27648 in"4 ly =
rx = 6.9282in ry =
Xo= 0in Yo =

Reinforcement:

Bar Set: ASTM A615

Size Diam (in) Area (in”2) Size Diam (in) Are
#3 038 0.11 # 4 050

#6 075 044 # 7 0.88

#9 113 1.00 #10 1.27

#14  1.69 225 #18 2.26

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 5.76 in"2, Asmax = 0.08 *

Confinement: Tied; #3 ties with #10 bars,

phi(a) = 0.8, phi(b) = 0.9, phi(c) =0.65
Layout: Rectangular

Pattern: All Sides Equal (Cover to transverse
Total steel area: As = 7.20 in”2 at rho = 1.25%
Minimum clear spacing = 5.25 in

12 #7 Cover=2in

Factored Loads and Moments with Corresponding Cap

-4-17BA0-22D23
sign\Cottages\SPColumn\160063 2500SF Pier R1.col

r Mountain\Design\Cottag...\160063 2500SF Pier R1.c

er: RML
English

rness: Not considered
Type: Structural

60 ksi
29000 ksi

=24in

27648 in™4
6.9282 in
0in

a (in"2) Size Diam (in) Area (in"2)
020 #5 0.63 0.31
0.60 # 8 1.00 0.79
127 #11 141 1.56
4.00

Ag = 46.08 in"2

#4 with larger bars.

reinforcement)

acities:

Design/Required ratio PhiMn/Mu >= 1.00
Pu Mux Muy  Ph
No. kip k-ft k-ft

1 380.00 208.00 3230 37
2 54490 61.30 9.60 34
3 -57.80 22.80 74.70 7

*** End of output ***

iMnx  PhiMny PhiMn/Mu NA depth Dt depth eps_
k-ft k-ft in in

7.43 58.61 1.815 13.69 24.98 0.0024

3.17 53.74 5598 16.99 25.01 0.0014

9.46 260.33 3.485 6.44 25.28 0.0088

Page 2
11/09/16
10:59 AM
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Project

Blackwell

Summit Horizon Neighborhood

Job Ref.
160063

Section

Anchor Bolts

Sheet no./rev.

1

Calc. by
RML

Date Chk'd by
11/9/2016 JDB

Date App'd by Date

ANCHOR BOLT DESIGN

In accordance with ACI318-11

Anchor bolt geometry

Type of anchor bolt

Diameter of anchor bolt

Number of bolts in x direction
Number of bolts in y direction

Total number of bolts

Total number of bolts in tension
Spacing of bolts in x direction
Spacing of bolts in y direction
Number of threads per inch

Effective cross-sectional area of anchor
Embedded depth of each anchor bolt

Foundation geometry

Member thickness

Dist center of baseplate to left edge foundation
Dist center of baseplate to right edge foundation
Dist center of baseplate to bot. edge foundation
Dist center of baseplate to top edge foundation

Material details

Minimum vyield strength of steel
Nominal tensile strength of steel
Compressive strength of concrete
Concrete modification factor

Tedds calculation version 2.0.17

Cast-in hooked end bolt anchor

da=1.25in
Nboitx = 2
Nbolty =2

Ntotal = (Nboitx X 2) + (Nboity - 2) x 2 =4
Ntens = (Nboitn X 2) + (Nborty - 2) x 2 = 4

REVISION 1 -
2016.11.07

IN ACCORDANCE
WITH ACI 318-14
Cl.17.2.3.4.3 d,
SEISMIC LOADS HAVE
BEEN MULIPLIED BY
Q,=2.0.

Ase = Tt/ 4 x (da - 0.9743 in / n¢? = 0.969 in2

Sboitx = 15 in
Sbolty = 15in
n=7

hef = 24 in
ha =24 in
Xce1 =12in
Xce2 = 12in
Yee1 =121in
Yee2 =12 in
fya = 36 ksi
futa = 58 ksi
fc =3 ksi
A=1.00

Modification factor for cast-in anchor concrete failure

Strength reduction factors
Tension of steel element
Shear of steel element
Concrete tension

Concrete shear

Concrete tension for pullout

Concrete shear for pryout

Seismic requirements
Seismic category

Aa=1.0 xA=1.00

@s=0.75
@s=0.65
@c=0.75
@c=0.75
@8 =0.70
@ =0.70
D

NOTE:

CONCRETE FAILURE MODES DO
NOT GOVERN SINCE ANCHOR
BOLTS ARE LAPPED WITH PIER
REINFORCING STEEL.

REFER TO ACI 318-14 Cl. 17.4.2.9

. Anchor strengths associated with concrete failure modes will be taken to be 0.75 times the calculated strength.

Anchor forces

Number of bolt rows in tension
Axial force in bolts for row 1
Axial force in bolts for row 2

Nboitn = 2
N1 =18.80 kips
N2 = 18.80 kips
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Total axial force on bolt group Nr = 37.60 kips

Maximum axial force to single bolt Nmax,s = 9.40 kips
Eccentricity of axial load (from bolt group centroid) e’n = 0.00 in

Shear force applied to bolt group V =54.90 kips
Steel strength of anchor in tension (D.5.1)
Nominal strength of anchor in tension Nsa = Ase X futa = 56.21 kips

(ﬂ\lsa =@s X Nsa = 42.16 kIpS

PASS - Steel strength of anchor exceeds max tension in single bolt

Steel strength of anchor in tension

Check concrete breakout strength of anchor bolt in tension (D.5.2)

The spacing and embedded depth of the bolts/anchors are such that the projected area of all the anchors do not
overlap. The concrete breakout strength of the anchors will therefore be based on a single anchor with the maximum

axial force to a single anchor
37.6 kips

54.9 kips———» T
[T7 11

l€4.5" ple—1' 3.L0"4*4.5"4
2

l€4.5"ple———13.0—pled.5"p
Plan on foundation Section A-A
Concrete breakout - tension

—

Single anchor

Applied axial force Ns = Nmaxs = 9.40 kips

Eccentricity en=0in

The anchors are located at less than 1.5hes from 4 edges. Therefore the effective embedded depth has to be limited to
5.00" in accordance with D.5.2.3

Limiting embedded depth hefiim = 5.00 in

Coeff for basic breakout strength in tension ke = 24

Breakout strength for single anchor in tension Nb = ke X Aa X V(f'c x 1 psi) X hefim'® x 1in% = 14.70 kips
Projected area for groups of anchors Anc = 144 in?

Projected area of a single anchor Anco = 9 X hefjim? = 225 in?

Min dist center of anchor to edge of concrete Camin = 4.51in

Mod factor for groups loaded eccentrically WeeN =min(1 /(1 + ((2 x e'N) / (3 X hetim))), 1) = 1.000
WeaN = 0.7 + 0.3 x (Camin / (1.5 X hetiim)) = 0.880

Modification factor for no cracking at service loads ey = 1.000

Modification factor for edge effects

Modification factor for cracked concrete Wepn=1.000

Nominal concrete breakout strength Nob = Anc / Anco X Wed N X WeN X WepN X Nb = 8.28 Kips
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Concrete breakout strength

Pullout strength (D.5.3)

Net bearing area of the head of anchor
Mod factor for no cracking at service loads
Pullout strength for single anchor

Nominal pullout strength of single anchor

Pullout strength of single anchor

Side face blowout strength (D.5.4)

The sideface blowout will be checked in the x and y directions as the edge distances for the bolts in both directions

are less than her/ 2.5

Check x direction
Axial force in group of anchors
Edge distance

Side face blowout strength for single anchor
Distance between outer anchors along the edge
Nom side face blowout strength multiple anchors
Side face blowout strength for multiple anchors

Check y direction
Axial force in group of anchors
Edge distance

Side face blowout strength for single anchor
Distance between outer anchors along the edge
Nom side face blowout strength multiple anchors

Side face blowout strength for multiple anchors

Steel strength of anchor in shear (D.6.1)

Built-up grout pads are used so nominal strength will be multiplied by 0.8 (D.6.1.3)

Effective number of anchors in shear
Nom strength of anchor in shear
Steel strength of anchor in shear

@Nco = 0.75 x @c X Nev = 4.66 Kips
FAIL - Tension in bolts exceed breakout strength

Avrg = 1.5 in?

Wep = 1.000

Np = 0.9 x f's x en x da = 13.50 kips
Non = Wep x Np = 13.50 kips

Nsw = (N1) = 18.80 kips
Ca1 = 4.50 in

Ca2 = 4.50 in

Nsb = (160 X Cat X V(Abrg) X Aa X V(f'c x 1psi)) = 48.30 kips
S = (Nboity-1) X Spoty = 15 in

Nsbg = (1 + s/ (6 % Cat)) x Nsb = 75.13 kips

@Nsbg = 0.75 x @c X Nsvg = 42.26 kips

Nsto = N1 / Nboity + N2 / Nboty = 18.80 kips

Ca1 = 4.50 in

Caz = 4.50 in

Nsb = (160 X Ca1 X V(Abrg) X Aa x V(f'c x 1psi)) = 48.30 kips
S = (Nboin-1) X Sboitx = 15 in

Nsbg = (1 + s/ (6 X Ca1)) X Nsb = 75.13 kips

@Nsbg = 0.75 X @c X Nsvg = 42.26 kips

Nbortv = 4
Vsa = 0.8 x Nboitv X 0.6 X Ase X futa = 107.92 kips
@Wsa = @vs X Vsa = 70.15 kips
PASS - Steel strength of anchor exceeds shear in bolts
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Concrete breakout strength in shear perpendicular to edge - Case 2. All shear resisted by rear bolts (D.6.2)

37.6 kips
54.9 kips———» T
|

A
5
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A N A
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l4.5"ple———1'3.0"—ples.5"p R

Plan on foundation Section A-A
Concrete breakout - shear

The anchors are influenced by three or more edges where any edge distance is less than 1.5ca1 so value of cai is
limited to c'a1

Bolt offset for limiting shear Xvr = 3.50 in

Limiting edge distance Ca1=161in

Applied shear Vapp = V = 54.90 kips

Edge distance x for shear near corner Ca1 =19.51in

Edge distance y for shear near corner Ca2 = Min(Ycet, Yee2) - (((Nboity - 1)/2) X Sboy) = 4.5 in

Load bearing length of anchor le = min(her, 8 x da) =10 in

Basic concrete breakout strength Vb1 =7 % (le / da)®? x V(da) x Aa x V(f'c x 1psi) x (C'a1)" = 41.58 kips
Vb2 = 9 x Aa x V(f'c x 1psi x 1in) x (c'a1)' = 31.55 kips

Basic concrete breakout strength Vb = Min(Vb1, Vb2) = 31.55 kips

Projected area of a single anchor Avco = 4.5 x C'a1?2 = 1152 in?

Projected area of a group of anchors Avc = 576 in?

Mod factor for edge effect Wedv = 0.7 + 0.3 x Caz / (1.5 x C'a1) = 0.756

Eccentricity of loading ev=0in

Modification factor of eccentric loading Wecv =min(1, 1/ (1 + ((2 xe'v)/ (3 x c'a1)))) = 1.000

Modification factor for cracking Yeyv = 1.400

Modification factor for edge distance Wnyv =1.0=1.000

Nominal concrete break out strength in shear Vebg = Ave / Aveo X Yecv X Wedyv X Yev X Why X Vb = 16.70 Kips

Concrete break out strength in shear Webg = 0.75 X @uc XVeng = 9.39 kips
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Concrete breakout strength in shear parallel to edge - Case 2. All shear resisted by rear bolts (D.6.2)
37.6 kips

54.9 kips———» T

l€4.5" ple—1' 3.L()"4*4.5"4

l4.5"ple———1'3.0"—ples.5"p 22—
Plan on foundation Section A-A
Concrete breakout - side shear

The anchors are influenced by three or more edges where any edge distance is less than 1.5ca1,, so value of ca1, is
limited to c'a1,p

Bolt offset for limiting shear yvrp = 3.50 in

Limiting edge distance Catp=161in

Applied shear Vapp = V = 54.90 kips

Edge distance x for shear near corner Catp =19.5in

Edge distance y for shear near corner Ca2p = MiN(Xcet, Xce2) = (((Nboitx - 1)/2) % Sboitx) = 4.5 in

Load bearing length of anchor le = min(her, 8 x da) =10 in

Basic concrete breakout strength Vopt =7 X (le / da)®2 x V(da) X Aa x V(e X 1psi) x (C'a1,0)"® = 41.58 kips
Vopz = 9 X Aa x V(f'e x 1psix 1in) x (C'a1,p)'® = 31.55 Kips

Basic concrete breakout strength Vbp = Min(Vbp1, Vbp2) = 31.55 kips

Projected area of a single anchor Avcop = 4.5 X C'a1p2 = 1152 in?

Projected area of a group of anchors Avcp = 576 in?

Mod factor for edge effect Yed,v,p = 1.000

Eccentricity of loading evp=0in

Modification factor of eccentric loading Wecvp =min(1,1/ (1 + ((2 % e'vp)/ (3 X C'a1p)))) = 1.000

Modification factor for cracking Yeyv = 1.400

Modification factor for edge distance Wnvp =1.0=1.000

Nominal concrete break out strength in shear Vebgp = 2 X Avep / Aveop X Wecv,p X Wedv,p X Wev X Yhv,p X Vb = 44.17 Kips

Concrete break out strength in shear Webgp = 0.75 X @uc XVevgp = 24.84 Kips

Pryout strength of anchor in shear (D.6.3)

Coefficient of pryout strength kep = 2.0
Nominal pryout strength of anchor in shear Vepg = Kep X Neo = 16.55 kips

Pryout strength of anchor in shear @Vepg = 0.75 % @,c8 X Vepg = 8.69 kips
—FAIL—Shearin-belts-exceeds-Pryoutstrength-of-anchor
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Interaction of tensile and shear forces

Critical design strength in tension @Nn = @Ncbs = 4.66 kips
Critical applied tensile force Nua = Ns = 9.40 kips

Nua / @Nn = 2.019
Critical design strength in shear @WVn = @Vepg = 8.69 kips
Critical applied shear force Vua = abs(V) = 54.90 kips

Vua / @Vn = 6.317
Viua/ Mn > 0.2 and Nua / gNn > 0.2,
Interaction check in accordance is with D.7.3 required
Interaction Ib = Nua / @Nn + Vua / ¢Vn = 8.336
EAIL . £ . , {2

ON, = 42.2 kips

N.. = 9.4 Kips

®V, =70.2 kips

V.. = 54.9 kips

V./PV,=0.78

N../®ON, = 0.22

Vi/®V, + N/ON,=1.00<1.2
O.K.
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RC BEAM DESIGN (ACI318-11)

Rectangular section details
Section width
Section depth

Concrete details
Compressive strength of concrete
Modulus of elasticity of concrete

Reinforcement details
Yield strength of reinforcement

Nominal cover to reinforcement
Cover to top reinforcement

Cover to bottom reinforcement
Cover to side reinforcement

Multiple layers of bottom reinforcement
Reinforcement provided - layer 1

Area of reinforcement provided - layer 1
Depth to layer 1

Reinforcement provided - layer 2

Area of reinforcement provided - layer 2
Depth to layer 2

Total area of reinforcement

Centroid of reinforcement

Multiple layers of top reinforcement
Reinforcement provided - layer 1

Area of reinforcement provided - layer 1
Depth to layer 1

Reinforcement provided - layer 2

Area of reinforcement provided - layer 2
Depth to layer 2

Reinforcement provided - layer 3

Area of reinforcement provided - layer 3
Depth to layer 3

b=10in
h=60in
fc = 4000 psi

E = 3834254 psi

fy = 60000 psi
Cnom_t = 2in
Cnom_b = 2in
Cnom_s = 2in

2 x No.5 bars

2 x No.5 bars

2 x No.5 bars

2 x No.5 bars

2 x No.5 shear legs at 12"c/c

2 x No.5 bars

\—s/)—2 x No.5 bars

10" &

2 xNo. 5 bars

As 11 = 0.614 in?

du1 =57.063 in

2 x No. 5 bars

As 12 = 0.614 in?

di2 = 46.438 in

Asprov = As L1 + As 12 = 1.227 in?

TEDDS calculation version 2.2.13

dbot = (As_L1 X du1 + As_12 X di2) / Asprov = 51.75 in

2 x No. 5 bars
As 11 = 0.614 in?
di1 =2.938 in

2 x No. 5 bars
As 12 = 0.614 in?
di2 =13.562 in
2 x No. 5 bars
As_13=0.614 in?
dis = 24.187 in
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Reinforcement provided - layer 4 2 xNo. 5 bars

Area of reinforcement provided - layer 4 As_L4 = 0.614 in?

Depth to layer 4 dus = 34.813 in

Total area of reinforcement Alsprov = As 11+ As 12 + As 13 + As 14 = 2.454 in?

Centroid of reinforcement dtop = (As_L1 X dit + As_12 X di2 + As_13 X dis + As L4 X dia) / A'sprov = 18.875 in

Rectangular section in flexure (Chapter 10) - Positive moment

Factored bending moment at section M. = 258.500 Kip_ft
Depth to tension reinforcement d = getvar("doot", h - 2 in) = 51.75 in
Tension reinforcement provided 2 x No. 5 bars + 2 x No. 5 bars
Area of tension reinforcement provided Asprov = 1.227 in2 Ao = 1.2in? for wall. OK.
Minimum area of reinforcement (exp.10-3) As.min = max(3 psi x V(f'c / 1 psi), 200 psi) x b x d / f, = 1.725 in?
Stress block depth factor (cl.10.2.7.3) 1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85
Depth of equivalent rectangular stress block a = Asprov X fy / (0.85 x f'c x b) = 2.166 in
Depth to neutral axis c=a/p1=2.548in
Net tensile strain in extreme tension fibers € =0.003 x (d-c)/c=0.05794
Net tensile strain in tension controlled zone

Strength reduction factor (cl.9.3.2) @& = min(max(0.65 + (gt - 0.002) x (250 / 3), 0.65), 0.9) = 0.90
Nominal moment strength Mn = Asprov X fy X (d - a/2) = 310.890 kip_ft
Required nominal moment strength Mu / @ = 287.222 kip_ft

PASS - Nominal moment strength exceeds required nominal moment strength
Minimum allowable top bar spacing Stop,min = MaX(@op,L1, 1in) =1.000 in
Actual top bar spacing Sbar_topmin = (D - 2 X Cnom_s - 2 X @ - Ntop,L.1 X @op.L1) / (Ntop,L1 - 1) = 3.500 in

PASS - Actual bar spacing exceeds minimum allowable
Center to center spacing of reinforcement Sbar_bot = (D -2 X Cnom_s -2 X @ - @otL1) / (NootL1 - 1) = 4.125 in
Service load stress in reinforcement (cl. 10.6.4) fs = 2/3 x fy = 40000 psi
Distance from surface of reinf. to tension face Cc = Cnom_b + @ = 2.625 in
Maximum allowable bot bar spacing (exp 10-4) Smax = min(15in x 40000psi / fs - 2.5 x c¢, 12in x 40000psi / fs) = 8.438 in
PASS - Maximum allowable tension reinforcement spacing exceeds actual spacing

Rectangular section in shear (Chapter 11)

Design shear force Vu =19.300 kips

Concrete weight modification factor A=1.00

Nominal concrete shear strength (exp.11-3) Ve=Ax2psixV(fe/1psi) x b xd=65.459 kips
Nominal reinforcement shear strength (exp.11-2) Vs =max(Vu/ @ - V¢, 0 kips) = 0.000 kips
Maximum reinforcement shear strength Vsmax = 8 psi x V(fc / 1 psi) x b x d = 261.837 kips
Area of shear reinforcement required (exp.11-15)  Asvreq = Vs / [min(fy, 60000 psi) x d] = 0.000 in?/ft
Shear reinforcement provided 2 xNo.5legs at12in cl/c

Area of shear reinforcement provided Asvprov = 0.614 in?/ft

Minimum area of shear reinforcement (exp.11-13)  Asv.min = max(50 psi, 0.75 psi x V(f'c / 1 psi)) x b / min(fy, 60000 psi)
Asv.min = 0.100 in2/ft
PASS - Area of shear reinforcement provided exceeds area of shear reinforcement required
Maximum longitudinal spacing (cl.11.4.5) Svimax = Min(d / 2, 24 in) = 24 in
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
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1 BASIC LOAD CASES

eI ETH Summit Horizon Neighborhood
Project Number: FE0[0[3%]
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DEIEH 5/10/2016

DESCRIPTION CATEGORY
1 Dead DL
2 Snow SL
3 Live LL
4 Wind +Z +GCpi Max Cp WL+Z
5 Wind -Z +GCpi Max Cp WL-Z
6 Wind -X +GCpi Max Cp WL-X
7 Wind +X +CGpi Max Cp WL+X
8 Wind +Z -GCpi Max Cp WL+Z
9 Wind -Z -GCpi Max Cp WL-Z
10 Wind -X -GCpi Max Cp WL-X
11 Wind +X -CGpi Max Cp WL+X
12 Wind +Z +GCpi Min Cp WL+Z
13 Wind +X +CGpi Min Cp WL+X
14 Earthquake Load Z ELZ
15 Earthquake Load X ELX
16 Earthquake Load Z Plus X Eccentric ELZ+X
17 Earthquake Load Z Minus X Eccentric ELZ-X
18 Earthquake Load X Plus Z Eccentric ELX+Z
19 Earthquake Load X Minus Z Eccentric ELX-Z
20 Deck Snow SL
21 Ramp Snow SL
22 Ramp Live LL



1 LOAD CASES

[LGILa AVETH Summit Horizon Neighborhood
Project Number: BIo[o[%]
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PEIGEH 5/10/2016

DESCRIPTION FACTOR BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR
22 ASCE Strength 1 DL 14
23 ASCE Strength 1 DL 14
24 ASCE Strength 1 DL 14
25 ASCE Strength 1 DL 14 REVISION 1 - 2016/11/07
7 recaemhs o 13w 18 IN ACCORDANCE WITH IBC
28 ASCE Strength 2 DL 1.2 LL 1.6 2015 UTAH AMENDED CODE'
29 ASCE Strength 2 DL 1.2 LL 1.6 f2 =0.295. LOADS AND LOAD
30 ASCE Strength 2 DL 1.2 LL 16 sL 0.5 COMBINATIONS HAVE BEEN
31 ASCE Strength 2 DL 1.2 LL 16 SL 0.5 REVISED IN ANALYSIS
32 ASCE Strength 2 DL 1.2 LL 16 sL 0.5 MODEL.
33 ASCE Strength 2 DL 1.2 LL 1.6 SL 0.5
34 ASCE Strength 3 DL 1.2 SL 1.6 LL 0.5
35 ASCE Strength 3 DL 1.2 SL 1.6 LL 0.5
36 ASCE Strength 3 DL 1.2 SL 1.6 LL 0.5
37 ASCE Strength 3 DL 1.2 SL 1.6 LL 0.5
38 ASCE Strength 3 DL 1.2 6 0.5
39 ASCE Strength 3 DL 1.2 11 0.5
40 ASCE Strength 3 DL 1.2 4 0.5
41 ASCE Strength 3 DL 1.2 5 0.5
42 ASCE Strength 3 DL 1.2 8 0.5
43 ASCE Strength 3 DL 1.2 9 0.5
44 ASCE Strength 3 DL 1.2 12 0.5
45 ASCE Strength 3 DL 1.2 SL 1.6 6 0.5
46 ASCE Strength 3 DL 1.2 SL 1.6 7 0.5
47 ASCE Strength 3 DL 1.2 SL 1.6 10 0.5
48 ASCE Strength 3 DL 1.2 SL 1.6 11 0.5
49 ASCE Strength 3 DL 1.2 SL 1.6 4 0.5
50 ASCE Strength 3 DL 1.2 SL 1.6 5 0.5
51 ASCE Strength 3 DL 1.2 SL 1.6 8 0.5
52 ASCE Strength 3 DL 1.2 SL 1.6 9 0.5
53 ASCE Strength 4 DL 1.2 6 1 LL 0.5
54 ASCE Strength 4 DL 1.2 7 1 LL 0.5
55 ASCE Strength 4 DL 1.2 10 1 LL 0.5
56 ASCE Strength 4 DL 1.2 11 1 LL 0.5
57 ASCE Strength 4 DL 1.2 4 1 LL 0.5
58 ASCE Strength 4 DL 1.2 5 1 LL 0.5
59 ASCE Strength 4 DL 1.2 8 1 LL 0.5
60 ASCE Strength 4 DL 1.2 9 1 LL 0.5
61 ASCE Strength 4 DL 1.2 6 1 LL 0.5 SL 0.5
62 ASCE Strength 4 DL 1.2 7 1 LL 0.5 SL 0.5
63 ASCE Strength 4 DL 1.2 10 1 LL 0.5 SL 0.5
64 ASCE Strength 4 DL 1.2 11 1 LL 0.5 SL 0.5
65 ASCE Strength 4 DL 1.2 4 1 LL 0.5 SL 0.5
66 ASCE Strength 4 DL 1.2 5 1 LL 0.5 SL 0.5
67 ASCE Strength 4 DL 1.2 8 1 LL 0.5 SL 0.5
68 ASCE Strength 4 DL 1.2 9 1 LL 0.5 SL 0.5
69 ASCE Strength 6 DL 0.9 6 1
70 ASCE Strength 6 DL 0.9 7 1
71 ASCE Strength 6 DL 0.9 10 1
72 ASCE Strength 6 DL 0.9 11 1
73 ASCE Strength 6 DL 0.9 1
74 ASCE Strength 6 DL 0.9 5 1
75 ASCE Strength 6 DL 0.9 8 1



DESCRIPTION BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR

76 ASCE Strength 6 DL 0.9 9 1

77 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX 1 LL 0.5 SL 0.2
78 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX+Z 1 LL 0.5 SL 0.2
79 ASCE Strength 5 DL 1.2 Sds*DL 0.2  Rho*ELX-Z 1 LL 0.5 SL 0.2
80 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ 1 LL 0.5 SL 0.2
81 ASCE Strength 5 DL 1.2 Sds*DL 0.2  Rho*ELZ+X 1 LL 0.5 SL 0.2
82 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ-X 1 LL 0.5 SL 0.2
83 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX -1 LL 0.5 SL 0.2
84 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX+Z -1 LL 0.5 SL 0.2
85 ASCE Strength 5 DL 1.2 Sds*DL 0.2  Rho*ELX-Z -1 LL 0.5 SL 0.2
86 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ -1 LL 0.5 SL 0.2
87 ASCE Strength 5 DL 1.2 Sds*DL 0.2  Rho*ELZ+X -1 LL 0.5 SL 0.2
88 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ-X -1 LL 0.5 SL 0.2
89 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELX 1

90 ASCE Strength 7 DL 0.9 Sds*DL -0.2  Rho*ELX+Z 1

91 ASCE Strength 7 DL 0.9 Sds*DL -0.2  Rho*ELX-Z 1

92 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELZ 1

93 ASCE Strength 7 DL 0.9 Sds*DL -0.2  Rho*ELZ+X 1

94 ASCE Strength 7 DL 0.9 Sds*DL -0.2  Rho*ELZ-X 1

95 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELX -1

96 ASCE Strength 7 DL 0.9 Sds*DL -0.2  Rho*ELX+Z -1

97 ASCE Strength 7 DL 0.9 Sds*DL -0.2  Rho*ELX-Z -1

98 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELZ -1

99 ASCE Strength 7 DL 0.9 Sds*DL -0.2  Rho*ELZ+X -1

100 ASCE Strength 7 DL 0.9 Sds*DL -0.2  Rho*ELZ-X -1

116 ASCE ASD 1 DL 1

117 ASCE ASD 2 DL 1 LL 1

119 ASCE ASD 3 DL 1 SL 1

120 ASCE ASD 4 DL 1 LL 0.75 SL 0.75

121 ASCE ASD 5 DL 1 6 0.6

122 ASCE ASD 5 DL 1 7 0.6

123 ASCE ASD 5 DL 1 10 0.6

124 ASCE ASD 5 DL 1 11 0.6

125 ASCE ASD 5 DL 1 13 0.6

126 ASCE ASD 5 DL 1 4 0.6

127 ASCE ASD 5 DL 1 5 0.6

128 ASCE ASD 5 DL 1 8 0.6

129 ASCE ASD 5 DL 1 9 0.6

130 ASCE ASD 5 DL 1 12 0.6

131 ASCE ASD 6 DL 1 4 0.45 LL 0.75

132 ASCE ASD 6 DL 1 5 0.45 LL 0.75

133 ASCE ASD 6 DL 1 6 0.45 LL 0.75

134 ASCE ASD 6 DL 1 7 0.45 LL 0.75

135 ASCE ASD 6 DL 1 8 0.45 LL 0.75

136 ASCE ASD 6 DL 1 9 0.45 LL 0.75

137 ASCE ASD 6 DL 1 10 0.45 LL 0.75

138 ASCE ASD 6 DL 1 11 0.45 LL 0.75

139 ASCE ASD 6 DL 1 12 0.45 LL 0.75

140 ASCE ASD 6 DL 1 13 0.45 LL 0.75

141 ASCE ASD 6 DL 1 4 0.45 LL 0.75 SL 0.75

142 ASCE ASD 6 DL 1 5 0.45 LL 0.75 SL 0.75

143 ASCE ASD 6 DL 1 6 0.45 LL 0.75 SL 0.75

144 ASCE ASD 6 DL 1 7 0.45 LL 0.75 SL 0.75

145 ASCE ASD 6 DL 1 8 0.45 LL 0.75 SL 0.75

146 ASCE ASD 6 DL 1 9 0.45 LL 0.75 SL 0.75

147 ASCE ASD 6 DL 1 10 0.45 LL 0.75 SL 0.75

148 ASCE ASD 6 DL 1 11 0.45 LL 0.75 SL 0.75

149 ASCE ASD 6 DL 1 12 0.45 LL 0.75 SL 0.75

150 ASCE ASD 6 DL 1 13 0.45 LL 0.75 SL 0.75

151 ASCE ASD 7 DL 0.6 4 0.6

152 ASCE ASD 7 DL 0.6 5 0.6

153 ASCE ASD 7 DL 0.6 6 0.6

154 ASCE ASD 7 DL 0.6 7 0.6

155 ASCE ASD 7 DL 0.6 8 0.6

156 ASCE ASD 7 DL 0.6 9 0.6

157 ASCE ASD 7 DL 0.6 10 0.6

158 ASCE ASD 7 DL 0.6 11 0.6



DESCRIPTION BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR

159 ASCE ASD 7 DL 0.6 12 0.6

160 ASCEASD 7 DL 0.6 13 0.6

161 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX 0.7

162 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX+Z 0.7

163 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX-Z 0.7

164 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ 0.7

165 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ+X 0.7

166 ASCE ASD 5 DL 1 Sds*DL 0.14  Rho*ELZ-X 0.7

167 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX -0.7

168 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX+Z  -0.7

169 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX-Z -0.7

170 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ -0.7

171 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ+X  -0.7

172 ASCE ASD 5 DL 1 Sds*DL 0.14  Rho*ELZ-X -0.7

173 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX 0.525 LL 0.75

174 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX+Z 0.525 LL 0.75

175 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX-Z  0.525 LL 0.75

176 ASCE ASD 6 DL 1 Sds*DL  0.105  Rho*ELZ 0.525 LL 0.75

177 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELZ+X 0.525 LL 0.75

178 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELZ-X  0.525 LL 0.75

179 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX  -0.525 LL 0.75

180 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX+Z -0.525 LL 0.75

181 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX-Z -0.525 LL 0.75

182 ASCE ASD 6 DL 1 Sds*DL  0.105  Rho*ELZ -0.525 LL 0.75

183 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELZ+X -0.525 LL 0.75

184 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELZ-X -0.525 LL 0.75

185 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX 0.525 LL 0.75 SL 0.75
186 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX+Z 0.525 LL 0.75 SL 0.75
187 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX-Z  0.525 LL 0.75 SL 0.75
188 ASCE ASD 6 DL 1 Sds*DL  0.105  Rho*ELZ 0.525 LL 0.75 SL 0.75
189 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELZ+X 0.525 LL 0.75 SL 0.75
190 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELZ-X  0.525 LL 0.75 SL 0.75
191 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX  -0.525 LL 0.75 SL 0.75
192 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX+Z -0.525 LL 0.75 SL 0.75
193 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELX-Z -0.525 LL 0.75 SL 0.75
194 ASCE ASD 6 DL 1 Sds*DL  0.105  Rho*ELZ -0.525 LL 0.75 SL 0.75
195 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELZ+X -0.525 LL 0.75 SL 0.75
196 ASCE ASD 6 DL 1 Sds*DL  0.105 Rho*ELZ-X -0.525 LL 0.75 SL 0.75
197 ASCE ASD 8 DL 0.6 Sds*DL  -0.14  Rho*ELX 0.7

198 ASCE ASD 8 DL 0.6 Sds*DL  -0.14 Rho*ELX+Z 0.7

199 ASCE ASD 8 DL 0.6 Sds*DL  -0.14 Rho*ELX-Z 0.7

200 ASCE ASD 8 DL 0.6 Sds*DL  -0.14  Rho*ELZ 0.7

201 ASCE ASD 8 DL 0.6 Sds*DL  -0.14 Rho*ELZ+X 0.7

202 ASCE ASD 8 DL 0.6 Sds*DL  -0.14 Rho*ELZ-X 0.7

203 ASCE ASD 8 DL 0.6 Sds*DL  -0.14  Rho*ELX -0.7

204 ASCE ASD 8 DL 0.6 Sds*DL  -0.14 Rho*ELX+Z  -0.7

205 ASCE ASD 8 DL 0.6 Sds*DL  -0.14 Rho*ELX-Z -0.7

206 ASCE ASD 8 DL 0.6 Sds*DL  -0.14  Rho*ELZ -0.7

207 ASCE ASD 8 DL 0.6 Sds*DL  -0.14 Rho*ELZ+X  -0.7

208 ASCE ASD 8 DL 0.6 Sds*DL  -0.14 Rho*ELZ-X -0.7



APPENDIX B

Pier Forces

Toronto 416.593.5300 | Waterloo 519.616.0895 | Victoria 778.817.1010 | Halifax 902.593.0125 | blackwell.ca



sl LRFD Pier Forces
(SO ARV T 2500SF

LGTA A ETNER Summit Horizon Neighborhood
I A [T ITH 160063

Blackwell

PEITH 9/11/2016

Member Section Axial (k) LC YShear(k) LC ZShear (k) LC Torque (k*ft) LC My (k*ft) LC Mz (k*ft) LC
B5 1 max 96.904 34 6.882 96 23.921 99 0.514 84 0 22 1.05 90
min -12.963 97 -13.677 78 -32.418 81 -0.297 90 0 22 -1.83 84

2 max 97.443 34 6.882 96 23.921 99 0.514 84 17.941 99 11.033 78

min -12.62 97 -13.677 78 -32.418 81 -0.297 90 -24.313 81 -6.663 96

3 max 97.983 34 6.882 96 23.921 99 0.514 84 35.882 99 21.291 78

min -12.277 97 -13.677 78 -32.418 81 -0.297 90 -48.626 81 -11.824 96

4 max 98.522 34 6.882 96 23.921 99 0.514 84 53.823 99 31.549 78

min -11.934 97 -13.677 78 -32.418 81 -0.297 90 -72.939 81 -16.985 96

5 max 99.062 34 6.882 96 23.921 99 0.514 84 71.764 99 41.807 78

min -11.591 97 -13.677 78 -32.418 81 -0.297 90 -97.253 81 -22.147 96

A4 1 max 90.843 34 7.427 96 0.108 81 0.021 84 0 22 0 22
min -1.888 97 -14.519 78 -0.068 78 -0.016 90 0 22 0 22

2 max 91.383 34 7.427 96 0.108 81 0.021 84 0.081 81 10.889 78

min -1.545 97 -14.519 78 -0.068 78 -0.016 90 -0.051 78 -5.57 96

3 max 91.922 34 7.427 96 0.108 81 0.021 84 0.162 81 21.778 78

min -1.202 97 -14.519 78 -0.068 78 -0.016 90 -0.102 78 -11.14 96

4 max 92.461 34 7.427 96 0.108 81 0.021 84 0.243 81 32.667 78

min -0.859 97 -14.519 78 -0.068 78 -0.016 90 -0.152 78 -16.71 96

5 max 93.001 34 7.427 96 0.108 81 0.021 84 0.323 81 43.556 78

min -0.516 97 -14.519 78 -0.068 78 -0.016 90 -0.203 78 -22.28 96

A3 1 max 89.778 34 1.269 96 29.746 99 0.14 90 0 22 1.136 90
min -7.975 97 -13.828 26 -36.384 81 -0.257 84 0 22 -2.006 84

2 max 90.318 34 1.269 96 29.746 99 0.14 90 22.309 99 11.098 78

min -7.632 97 -13.828 26 -36.384 81 -0.257 84 -27.288 81 -2.589 96

3 max 90.857 34 1.269 96 29.746 99 0.14 90 44.619 99 21.369 78

min -7.288 97 -13.828 26 -36.384 81 -0.257 84 -54.576 81 -3.541 96

4 max 91.397 34 1.269 96 29.746 99 0.14 90 66.928 99 31.639 78

min -6.945 97 -13.828 26 -36.384 81 -0.257 84 -81.864 81 -4.492 96

5 max 91.936 34 1.269 96 29.746 99 0.14 90 89.238 99 4191 78

min -6.602 97 -13.828 26 -36.384 81 -0.257 84 -109.152 81 -5.444 96

A2 1 max 96.221 34 26.646 84 0.236 81 0.066 84 0 22 0 22
min 10.052 93 -23.517 90 -0.225 87 -0.052 90 0 22 0 22

2 max 96.76 34 26.646 84 0.236 81 0.066 84 0.177 81 17.638 90

min 10.395 93 -23.517 90 -0.225 87 -0.052 90 -0.169 87 -19.985 84

3 max 97.3 34 26.646 84 0.236 81 0.066 84 0.354 81 35.276 90

min 10.738 93 -23.517 90 -0.225 87 -0.052 90 -0.338 87 -39.969 84

4 max 97.839 34 26.646 84 0.236 81 0.066 84 0.531 81 52.913 90

min 11.081 93 -23.517 90 -0.225 87 -0.052 90 -0.507 87 -59.954 84

5 max 98.378 34 26.646 84 0.236 81 0.066 84 0.708 81 70.551 90

min 11.424 93 -23.517 90 -0.225 87 -0.052 90 -0.675 87 -79.938 84

Al 1 max 102.604 34 29.968 97 0.211 81 0.056 84 0 22 0 22
min 8.021 93 -37.889 79 -0.245 87 -0.048 78 0 22 0 22

2 max 103.143 34 29.968 97 0.211 81 0.056 84 0.159 81 28.416 79

min 8.364 93 -37.889 79 -0.245 87 -0.048 78 -0.183 87 -22.476 97

3 max 103.683 34 29.968 97 0.211 81 0.056 84 0.317 81 56.833 79

min 8.707 93 -37.889 79 -0.245 87 -0.048 78 -0.367 87 -44.952 97

4 max 104.222 34 29.968 97 0.211 81 0.056 84 0.476 81 85.249 79

min 9.05 93 -37.889 79 -0.245 87 -0.048 78 -0.55 87 -67.427 97

5 max 104.762 34 29.968 97 0.211 81 0.056 84 0.634 81 113.666 79

min 9.393 93 -37.889 79 -0.245 87 -0.048 78 -0.734 87 -89.903 97

B1 1 max 96.907 34 8.349 30 0.018 78 0.009 84 0 22 0 22
min 1.718 94 0.448 91 -0.056 84 -0.007 90 0 22 0 22

2 max 97.447 34 8.349 30 0.018 78 0.009 84 0.013 78 -0.336 91

min 2.061 94 0.448 91 -0.056 84 -0.007 90 -0.042 84 -6.262 30

3 max 97.986 34 8.349 30 0.018 78 0.009 84 0.027 78 -0.672 91

min 2.404 94 0.448 91 -0.056 84 -0.007 90 -0.084 84 -12.524 30

4 max 98.526 34 8.349 30 0.018 78 0.009 84 0.04 78 -1.008 91

min 2.747 94 0.448 91 -0.056 84 -0.007 90 -0.126 84 -18.786 30

5 max 99.065 34 8.349 30 0.018 78 0.009 84 0.053 78 -1.344 91

min 3.09 94 0.448 91 -0.056 84 -0.007 90 -0.168 84 -25.047 30



Member
B2

B3

B4

B5

B5

A5

B4

B3

Section
1

Axial (k)
81.695
4.155
82.235
4.498
82.774
4.841
83.313
5.185
83.853
5.528
90.256
-7.535
90.795
-7.192
91.335
-6.849
91.874
-6.506
92.414
-6.163
81.772
-4.024
82.312
-3.681
82.851
-3.338
83.391
-2.994
83.93
-2.651
88.601
-2.029
89.14
-1.686
89.68
-1.343
90.219
-1
90.758
-0.656
107.599
12.29
108.318
12.747
109.037
13.205
109.756
13.662
110.475
14.12
109.462
10.554
110.181
11.012
110.901
11.469
111.62
11.927
112.339
12.384
107.712
14.445
108.431
14.903
109.15
15.36
109.87
15.818
110.589
16.275
109.128
12.503

LC
34
90
34
90
34
90
34
90
34
90
34
90
34
90
34
90
34
90
34
90
34
91
34
91
34
91
34
91
34
91
34
100
34
100
34
100
34
100
34
100
34
100
34
100
34
100
34
100
34
100
34
96
34
96
34
96
34
96
34
96
34
91
34
91
34
91
34
91
34
91
34
90

Y Shear (k) LC

11.52
-3.313
11.52
-3.313
11.52
-3.313
11.52
-3.313
11.52
-3.313
10.062
-3.019
10.062
-3.019
10.062
-3.019
10.062
-3.019
10.062
-3.019
7.774
-2.446
7.774
-2.446
7.774
-2.446
7.774
-2.446
7.774
-2.446
3.622
-0.15
3.622
-0.15
3.622
-0.15
3.622
-0.15
3.622
-0.15
24.673
-19.25
24.673
-19.25
24.673
-19.25
24.673
-19.25
24.673
-19.25
26.086
-35.301
26.086
-35.301
26.086
-35.301
26.086
-35.301
26.086
-35.301
24.757
-18.033
24.757
-18.033
24.757
-18.033
24.757
-18.033
24.757
-18.033
19.68
-16.041

85
91
85
91
85
91
85
91
85
91
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
26
90
26
90
26
90
26
90
26
90
79
97
79
97
79
97
79
97
79
97
97
79
97
79
97
79
97
79
97
79
79
97
79
97
79
97
79
97
79
97
79
97

Z Shear (k)
0.015
-0.044
0.015
-0.044
0.015
-0.044
0.015
-0.044
0.015
-0.044
35.202

-21.671
35.202
-21.671
35.202
-21.671
35.202
-21.671
35.202
-21.671
0.012
-0.037
0.012
-0.037
0.012
-0.037
0.012
-0.037
0.012
-0.037
15.794
-15.411
15.794
-15.411
15.794
-15.411
15.794
-15.411
15.794
-15.411
13.677
-13.318
13.677
-13.318
13.677
-13.318
13.677
-13.318
13.677
-13.318
4.825
-9.604
4.825
-9.604
4.825
-9.604
4.825
-9.604
4.825
-9.604
11.05
-8.101
11.05
-8.101
11.05
-8.101
11.05
-8.101
11.05
-8.101
11.011
-12.398

LC Torque (k*ft) LC

47
84
47
84
47
84
47
84
47
84
84
90
84
90
84
90
84
90
84
90
82
84
82
84
82
84
82
84
82
84
96
78
96
78
96
78
96
78
96
78
82
100
82
100
82
100
82
100
82
100
90
84
90
84
90
84
90
84
90
84
84
90
84
90
84
90
84
90
84
90
100
82

0.008
-0.006
0.008
-0.006
0.008
-0.006
0.008
-0.006
0.008
-0.006
0.177
0.02
0.177
0.02
0.177
0.02
0.177
0.02
0.177
0.02
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.053
-0.179
0.053
-0.179
0.053
-0.179
0.053
-0.179
0.053
-0.179
0
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84
90
84
90
84
90
84
90
84
90
26
97
26
97
26
97
26
97
26
97
84
90
84
90
84
90
84
90
84
90
96
78
96
78
96
78
96
78
96
78
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

My (k*ft)  LC

0
0
0.011
-0.033
0.023
-0.066
0.034
-0.098
0.046
-0.131
0
0
26.402
-16.253
52.803
-32.506
79.205
-48.759
105.606
-65.012
0
0
0.009
-0.028
0.018
-0.056
0.027
-0.083
0.036
-0.111

11.846
-11.558
23.692
-23.117
35.537
-34.675
47.383
-46.233
53.271
-54.709
39.953
-41.032
26.635
-27.354
13.318
-13.677

38.415
-19.301
28.811
-14.476
19.207
-9.65
9.604
-4.825

32.403
-44.201
24.302
-33.151
16.201
-22.101
8.101
-11.05

49.594
-44.045

22
22
47
84
47
84
47
84
47
84
22
22
84
90
84
90
84
90
84
90
22
22
82
84
82
84
82
84
82
84
22
22
96
78
96
78
96
78
96
78
100
82
100
82
100
82
100
82
22
22
84
90
84
90
84
90
84
90
22
22
90
84
90
84
90
84
90
84
22
22
82
100

Mz (k*ft)  LC

0
0
2.485
-8.64
4.97
-17.281
7.455
-25.921
9.94
-34.561
0.292
0.022
2.375
-7.421
4.639
-14.967
6.904
-22.514
9.168
-30.061

1.835
-5.831
3.67
-11.662
5.504
-17.492
7.339
-23.323
0.206
-0.057
0.253
-2.533
0.366
-5.249
0.479
-7.966
0.591
-10.683
98.69
-77.001
74.018
-57.75
49.345
-38.5
24.673
-19.25
0
0
104.342
-141.203
78.257
-105.902
52.171
-70.601
26.086
-35.301
0
0
99.03
-72.132
74.272
-54.099
49.515
-36.066
24.757
-18.033

78.721
-64.163

97

97
79
97
79



Member

Al

A2

A3

B2

B1

A4

Section
2

max
mi
max
mi
max
mi
max
mi
max
mi
max
mi
max
min
max
mi
max
mi
max
mi
max
mi
max
mi
max
mi
max
mi
max
min
max
mi
max
mi
max
mi
max
min
max
mi
max
min
max
mi
max
mi
max
mi
max
min
max
mi
max
mi
max
mi
max
mi
max
mi
max
mi
max
mi
max
min
max
mi

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

Axial (k)
109.847
12.961
110.566
13.418
111.286
13.876
112.005
14.333
119.617
10.127
120.336
10.584
121.055
11.042
121.774
11.499
122.493
11.957
115.511
13.508
116.23
13.965
116.949
14.423
117.668
14.881
118.387
15.338
112.798
12.72
113.518
13.178
114.237
13.635
114.956
14.093
115.675
14.55
110.07
11.352
110.789
11.81
111.508
12.267
112.227
12.725
112.946
13.182
110.342
10.048
111.061
10.506
111.78
10.963
112.499
11.421
113.219
11.879
111.085
12.073
111.804
12.531
112.523
12.988
113.243
13.446
113.962
13.903

LC
34
90
34
90
34
90
34
90
34
94
34
94
34
94
34
94
34
94
34
96
34
96
34
96
34
96
34
96
34
96
34
96
34
96
34
96
34
96
34
90
34
90
34
90
34
90
34
90
34
90
34
90
34
90
34
90
34
90
34
96
34
96
34
96
34
96
34
96

Y Shear (k) LC

19.68
-16.041
19.68
-16.041
19.68
-16.041
19.68
-16.041
27.332
-36.965
27.332
-36.965
27.332
-36.965
27.332
-36.965
27.332
-36.965
33.245
-38.35
33.245
-38.35
33.245
-38.35
33.245
-38.35
33.245
-38.35
23.228
-31.994
23.228
-31.994
23.228
-31.994
23.228
-31.994
23.228
-31.994
16.825
-1.531
16.825
-1.531
16.825
-1.531
16.825
-1.531
16.825
-1.531
10.045
-0.811
10.045
-0.811
10.045
-0.811
10.045
-0.811
10.045
-0.811
29.379
-37.97
29.379
-37.97
29.379
-37.97
29.379
-37.97
29.379
-37.97

79
97
79
97
79
97
79
97
97
79
97
79
97
79
97
79
97
79
96
78
96
78
96
78
96
78
96
78
96
78
96
78
96
78
96
78
96
78
78
96
78
96
78
96
78
96
78
96
82
100
82
100
82
100
82
100
82
100
96
78
96
78
96
78
96
78
96
78

Z Shear (k)
11.011
-12.398
11.011
-12.398
11.011
-12.398
11.011
-12.398
14.103
-13.245
14.103
-13.245
14.103
-13.245
14.103
-13.245
14.103
-13.245
22.998
-27.118
22.998
-27.118
22.998
-27.118
22.998
-27.118
22.998
-27.118
10.904
-12.965
10.904
-12.965
10.904
-12.965
10.904
-12.965
10.904
-12.965
20.332
-14.488
20.332
-14.488
20.332
-14.488
20.332
-14.488
20.332
-14.488
19.369
-12.972
19.369
-12.972
19.369
-12.972
19.369
-12.972
19.369
-12.972
14.245
-19.331
14.245
-19.331
14.245
-19.331
14.245
-19.331
14.245
-19.331

LC Torque (k*ft) LC

100
82
100
82
100
82
100
82
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
88
94
88
94
88
94
88
94
88
94
88
94
88
94
88
94
88
94
88
94
99
81
99
81
99
81
99
81
99
81

0
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22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

My (k*ft)  LC

37.195
-33.034
24.797
-22.022
12.398
-11.011
0
0
52.98
-56.413
39.735
-42.31
26.49
-28.207
13.245
-14.103
0
0
108.472
-91.994
81.354
-68.995
54.236
-45.997
27.118
-22.998
0
0
51.86
-43.618
38.895
-32.713
25.93
-21.809
12.965
-10.904

57.953
-81.329
43.465
-60.997
28.976
-40.665
14.488
-20.332

51.887
-77.477
38.915
-58.107
25.944
-38.738
12.972
-19.369

77.325
-56.979
57.994
-42.734
38.663
-28.489
19.331
-14.245

82
100
82
100
82
100
22
22
81
99
81
99
81
99
81
99
22
22
81
99
81
99
81
99
81
99
22
22
81
99
81
99
81
99
81
99
22
22
94
88
94
88
94
88
94
88
22
22
94
88
94
88
94
88
94
88
22
22
81
99
81
99
81
99
81
99
22
22

Mz (k*ft)  LC

59.041
-48.123
39.36
-32.082
19.68
-16.041
0
0
109.33
-147.858
81.997
-110.894
54.665
-73.929
27.332
-36.965
0
0
132.979
-153.399
99.734
-115.049
66.49
-76.699
33.245
-38.35
0
0
92.913
-127.977
69.685
-95.983
46.456
-63.988
23.228
-31.994
0
0
67.298
-6.125
50.474
-4.593
33.649
-3.062
16.825
-1.531

40.179
-3.242
30.135
-2.432
20.09
-1.621
10.045
-0.811
0
0
117.517
-151.878
88.138
-113.909
58.758
-75.939
29.379
-37.97
0
0

79
97
79
97
79
97
22
22
97
79
97
79
97
79
97

100

100



APPENDIX C

Column Forces (For Anchor Bolt Design)
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LRFD Column Forces (GND-LOWER)

(VLTI RY/ T 2500SF REVISION 1

IN ACCORDANCE WITH ACI 318-14 CI.
17.2.3.4.3 d), MULTIPLY SEISMIC LOADS
BY BY Q0 =2.0.

LI AV ETRTH Summit Horizon Neighborhood WORST CASE TENSION
Project Number: EEJo[o[ek}

Blackwell

N, = 37.5 kips
LR1eg 9/11/2016 V, = 54.9 kips
Member Section Axial (k) LC Y Shear (k) LC Z Shear (k) LC orque (k*f LC My (k*ft) LC Mz (k*ft) LC
Al 1 max 102.544 34 30.05 97 0 22 0.056 84 0 22 30.05 97
min 7.983 93 -37.8 79 0 22 -0.048 78 0 22 -37.8 79
2 max 102.559 34 30.05 97 0 22 0.056 84 0 22 22.537 97
min 7.992 93 -37.8 79 0 22 -0.048 78 0 22 -28.35 79
3 max 102.574 34 30.05 97 0 22 0.056 84 0 22 15.025 97
min 8.002 93 -37.8 79 0 22 -0.048 78 0 22 -18.9 79
4 max 102.589 34 30.05 97 0 22 0.056 84 0 22 7.512 97
min 8.011 93 -37.8 79 0 22 -0.048 78 0 22 -9.45 79
5 max 102.604 34 30.05 97 0 22 0.056 84 0 22 0 22
min 8.021 93 -37.8 79 0 22 -0.048 78 0 22 0 22
A2 1 max 96.161 34 27.246 84 0 22 0.066 84 0 22 27.246 84
min 10.014 93 -23.649 90 0 22 -0.052 90 0 22 -23.649 90
2 max 96.176 34 27.246 84 0 22 0.066 84 0 22 20.435 84
min 10.023 93 -23.649 90 0 22 -0.052 90 0 22 -17.737 90
3 max 96.191 34 27.246 84 0 22 0.066 84 0 22 13.623 84
min 10.033 93 -23.649 90 0 22 -0.052 90 0 22 -11.825 90
4 max 96.206 34 27.246 84 0 22 0.066 84 0 22 6.812 84
min 10.042 93 -23.649 90 0 22 -0.052 90 0 22 -5.912 90
5 max 96.221 34 27.246 84 0 22 0.066 84 0 22 0 22
min 10.052 93 -23.649 90 0 22 -0.052 90 0 22 0 22
A3 1 max 89.429 34 1.191 96 0 22 0.03 84 0 22 2.381 96
min -5.348 97 -13.994 78 0 22 -0.022 90 0 22 -27.988 78
2 max 89.459 34 1.191 96 0 22 0.03 84 0 22 1.786 96
min -5.329 97 -13.994 78 0 22 -0.022 90 0 22 -20.991 78
3 max 89.489 34 1.191 96 0 22 0.03 84 0 22 1.191 96
min -5.31 97 -13.994 78 0 22 -0.022 90 0 22 -13.994 78
4 max 89.519 34 1.191 96 0 22 0.03 84 0 22 0.595 96
min -5.291 97 -13.994 78 0 22 -0.022 90 0 22 -6.997 78
5 max 89.549 34 1.191 96 0 22 0.03 84 0 22 0 22
min -5.272 97 -13.994 78 0 22 -0.022 90 0 22 0 22
Ad 1 max 90.703 34 7.419 96 0 22 0.021 84 0 22 17.508 96
min -1.978 97 -14.86 78 0 22 -0.016 90 0 22 -35.07 78
2 max 90.738 34 7.419 96 0 22 0.021 84 0 22 13.131 96
min -1.955 97 -14.86 78 0 22 -0.016 90 0 22 -26.303 78
3 max 90.773 34 7.419 96 0 22 0.021 84 0 22 8.754 96
min -1.933 97 -14.86 78 0 22 -0.016 90 0 22 -17.535 78
4 max 90.808 34 7.419 96 0 22 0.021 84 0 22 4.377 96
min -1.911 97 -14.86 78 0 22 -0.016 90 0 22 -8.768 78
5 max 90.843 34 7.419 96 0 22 0.021 84 0 22 0 22
min -1.888 97 -14.86 78 0 22 -0.016 90 0 22 0 22
A5 1 max 96.342 34 6.777 96 0 22 0.01 84 0 22 26.158 96
min -18.979 96 -14.018 78 0 22 -0.007 90 0 22 -54.109 78
2 max 96.4 34 6.777 96 0 22 0.01 84 0 22 19.618 96
min -18.943 96 -14.018 78 0 22 -0.007 90 0 22 -40.582 78
3 max 96.457 34 6.777 96 0 22 0.01 84 0 22 13.079 96
min -18.906 96 -14.018 78 0 22 -0.007 90 0 22 -27.054 78
4 max 96.515 34 6.777 96 0 22 0.01 84 0 22 6.539 96
min -18.869 96 -14.018 78 0 22 -0.007 90 0 22 -13.527 78
5 max 96.572 34 6.777 96 0 22 0.01 84 0 22 0 22
min -18.833 96 -14.018 78 0 22 -0.007 90 0 22 0 22
B1 1 max 96.469 34 8.407 30 0 22 0.009 84 0 22 61.877 30
min 1.439 94 0.43 91 0 22 -0.007 90 0 22 3.163 91
2 max 96.578 34 8.407 30 0 22 0.009 84 0 22 46.408 30
min 1.509 94 0.43 91 0 22 -0.007 90 0 22 2.372 91
3 max 96.688 34 8.407 30 0 22 0.009 84 0 22 30.938 30
min 1.578 94 0.43 91 0 22 -0.007 90 0 22 1.582 91
4 max 96.798 34 8.407 30 0 22 0.009 84 0 22 15.469 30
min 1.648 94 0.43 91 0 22 -0.007 90 0 22 0.791 91



Member

B2

B3

B4

B5

Section
5

Axial (k)
96.907
1.718
81.197
3.838
81.322
3.917
81.446
3.997
81.571
4.076
81.695
4.155
87.21
2.122
87.335
2.201
87.459
2.281
87.584
2.36
87.709
2.439
81.155
-4.417
81.309
-4.319
81.464
-4.22
81.618
-4.122
81.772
-4.024
84.444
-12.374
84.641
-12.262
84.838
-12.149
85.035
-12.037
85.232
-11.924

LC
34
94
34
90
34
90
34
90
34
90
34
90
34
91
34
91
34
91
34
91
34
91
34
91
34
91
34
91
34
91
34
91
84
90
84
90
84
90
84
90
84
90

Y Shear (k) LC

8.407
0.43
11.656
-3.321
11.656
-3.321
11.656
-3.321
11.656
-3.321
11.656
-3.321
10.361
-2.988
10.361
-2.988
10.361
-2.988
10.361
-2.988
10.361
-2.988
8.023
-2.436
8.023
-2.436
8.023
-2.436
8.023
-2.436
8.023
-2.436
3.69
-0.145
3.69
-0.145
3.69
-0.145
3.69
-0.145
3.69
-0.145

30
91
85
91
85
91
85
91
85
91
85
91
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
26
90
26
90
26
90
26
90
26
90

Z Shear (k) LC

0

O 0O 0O 0000000000000 0D0D0D0D0D0D0D0D0D0D0D0D00000O0O0OO0OO0OO0OOoOOoOOoO

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

orque (k*f LC

0.009
-0.007
0.008
-0.006
0.008
-0.006
0.008
-0.006
0.008
-0.006
0.008
-0.006
0.009
-0.007
0.009
-0.007
0.009
-0.007
0.009
-0.007
0.009
-0.007
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.006
-0.005
0.006
-0.005

84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90
84
90

My (k*ft)  LC

0

OO0 0000000000000 0D0D0D0D0D0D0D0D0D0D0D0D0D00000O0O0OO0OO0OO0OOoOOoOOoO

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

Mz (k*ft)  LC

0

0
97.448
-27.761
73.086
-20.821
48.724
-13.881
24.362

-6.94

86.614
-24.983
64.96
-18.737
43.307
-12.492
21.653
-6.246

83.158
-25.253
62.369
-18.94
41.579
-12.627
20.79
-6.313

43.781
-1.717
32.836
-1.288
21.891
-0.859
10.945
-0.429

22
22
85
91
85
91

90

90



APPENDIX D

Frost Wall (Grade Beam) Forces
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Grade beam forces (LFRD)

(SO AV T 2500SF

LGTA AV ETNER Summit Horizon Neighborhood
I A\ [T ITH 160063

Blackwell

PEITH 9/11/2016

Member Section Axial (k) LC Y Shear (k) LC Z Shear (k) LC Torque (k*ft) LC My (k*ft) LC Mz (k*ft) LC
M391 1 max 18.469 88 13.738 88 0.089 99 1.011 97 1.385 81 78.126 88
min -12.889 94 -2.783 94 -0.188 81 -2.234 79 -0.826 99 -51.666 94

2 max 18.678 88 10.817 88 0.089 99 1.011 97 0.724 81 35.799 100

min -12.77 94 -4.451 94 -0.188 81 -2.234 79 -0.513 99 -40.097 82

3 max 18.886 88 7.897 88 0.089 99 1.011 97 0.159 94 7.291 100

min -12.651 94 -6.119 94 -0.188 81 -2.234 79 -0.299 88 -25.631 82

4 max 19.095 88 5.622 100 0.089 99 1.011 97 0.112 99 4.83 90

min -12.532 94 -8.503 82 -0.188 81 -2.234 79 -0.64 30 -21.209 84

5 max 19.303 88 3.954 100 0.089 99 1.011 97 0.424 99 34.215 94

min -12.413 94 -11.424 82 -0.188 81 -2.234 79 -1.259 81 -32.71 88

M392 1 max 39.816 88 14.968 84 0.16 88 1.18 30 0.457 90 51.931 84
min -27.632 94 -3.367 90 -0.062 94 -0.046 100 -1.195 84 -25.847 90

2 max 39.816 88 12.048 84 0.16 88 1.18 30 0.269 90 7.626 100

min -27.632 94 -5.035 90 -0.062 94 -0.046 100 -0.665 84 -14.328 82

3 max 39.816 88 9.127 84 0.16 88 1.18 30 0.08 90 9.401 90

min -27.632 94 -6.703 90 -0.062 94 -0.046 100 -0.136 84 -32.402 84

4 max 39.816 88 6.572 96 0.16 88 1.18 30 0.549 87 35.783 90

min -27.632 94 -8.98 78 -0.062 94 -0.046 100 -0.262 93 -59.236 84

5 max 39.816 88 4.904 96 0.16 88 1.18 30 1.103 87 68.002 90

min -27.632 94 -11.901 78 -0.062 94 -0.046 100 -0.474 93 -75.849 84

M393 1 max 24353 100 9.766 88 0.083 100 2.213 96 0.997 82 56.205 88
min -28.257 82 -0.215 94 -0.121 82 -2.255 78 -0.647 100 -28.984 94

2 max 24592 100 6.846 88 0.083 100 2.213 96 0.568 82 26.838 88

min -27.839 82 -1.883 94 -0.121 82 -2.255 78 -0.353 100 -25.276 94

3 max 24.831 100 4.062 100 0.083 100 2.213 96 0.36 84 9.019 100

min -27.42 82 -3.728 82 -0.121 82 -2.255 78 -0.274 90 -17.046 82

4 max 25.07 100 2.394 100 0.083 100 2.213 96 0.242 96 12.265 47

min -27.002 82 -6.649 82 -0.121 82 -2.255 78 -0.294 78 -4.794 96

5 max 25309 100 0.726 100 0.083 100 2.213 96 0.529 100 36.341 47

min -26.584 82 -9.569 82 -0.121 82 -2.255 78 -0.719 82 -9.065 96

M394 1 max 26.916 100 12.219 84 0.15 88 0.861 84 0.754 94 43.596 84
min -27.937 82 -0.346 90 -0.137 94 -0.603 90 -0.911 88 -9.623 90

2 max 27.095 100 9.299 84 0.15 88 0.861 84 0.273 94 6.799 85

min -27.624 82 -2.014 90 -0.137 94 -0.603 90 -0.381 88 -6.637 100

3 max 27.274 100 6.378 84 0.15 88 0.861 84 0.179 99 4.554 90

min -27.311 82 -3.682 90 -0.137 94 -0.603 90 -0.242 81 -21.867 84

4 max 27.452 100 3.632 96 0.15 88 0.861 84 0.696 100 20.45 90

min -26.998 82 -5.68 78 -0.137 94 -0.603 90 -0.716 82 -39.178 84

5 max 27.631 100 1.964 96 0.15 88 0.861 84 1.218 100 42.217 90

min -26.685 82 -8.601 78 -0.137 94 -0.603 90 -1.194 82 -46.209 84

M395 1 max 26922 79 12.132 84 0.083 82 1.706 78 0.99 88 102.101 79
min -19.574 97 2.167 90 -0.084 100 -1.714 96 -0.835 94 -71.121 97

2 max 25252 79 7.238 84 0.083 82 1.706 78 0.469 88 79.653 91

min -20.528 97 -0.628 90 -0.084 100 -1.714 96 -0.327 94 -116.507 85

3 max 23583 79 2.603 96 0.083 82 1.706 78 0.654 84 88.502 91

min -21.482 97 -3.657 78 -0.084 100 -1.714 96 -0.515 90 -142.447 85

4 max 21913 79 -0.192 96 0.083 82 1.706 78 0.852 85 116.791 90

min -22.435 97 -8.55 78 -0.084 100 -1.714 96 -0.715 91 -140.176 84

5 max 20325 91 -2.987 96 0.083 82 1.706 78 1.236 82 183.781 78

min -23.947 85 -13.444 78 -0.084 100 -1.714 96 -1.122 100 -126.491 96

M396 1 max 32382 99 16.963 84 0.1 100 0.284 91 0.793 82 110.705 84
min -35.053 81 -4.646 90 -0.098 82 -2.142 34 -0.829 100 -65.624 90

2 max 32204 99 14.043 84 0.1 100 0.284 91 0.448 82 56.133 84

min -35.366 81 -6.314 90 -0.098 82 -2.142 34 -0.477 100 -46.334 90

3 max 32.025 99 11.123 84 0.1 100 0.284 91 0.301 78 13.816 96

min -35.679 81 -7.982 90 -0.098 82 -2.142 34 -0.314 96 -23.907 78

4 max 31.846 99 8.546 96 0.1 100 0.284 91 0.501 79 9.86 90

min -35.991 81 -10.342 78 -0.098 82 -2.142 34 -0.516 97 -22.17 84

5 max 31.667 99 6.878 96 0.1 100 0.284 91 0.786 79 48.902 78

min -36.304 81 -13.263 78 -0.098 82 -2.142 34 -0.811 85 -46.351 96



Member
M397

M398

M399

M400

M401B

M4028B

M403B

Section
1

Axial (k) LC
18.113 99
-16.662 81

18.07 99

-16.737 81
18.027 99
-16.812 81
17.984 99
-16.887 81
17.941 99
-16.963 81
36.733 99
-39.323 81
36.614 99
-39.532 81
36.495 99
-39.74 81
36.375 99
-39.949 81
36.256 99
-40.158 81

14.15 99
-13.313 81
14.15 99
-13.313 81
14.15 99
-13.313 81
14.15 99
-13.313 81
14.15 99
-13.313 81
3.83 97
-8.411 45
4.588 97
-7.22 45
5.346 97
-6.029 45
6.103 97
-4.838 45
7.019 85
-3.647 45
18974 79
-5.573 97
17.438 79
-6.45 97
15903 79
-7.326 97
14368 79
-8.203 97
12.833 79
-9.08 97
23.13 91

-23.742 85
22372 91
-25.069 85
21614 91
-26.396 85
20.856 91
-27.722 85
20.099 91
-29.049 85
28347 79
-21.798 97
26.677 79
-22.752 97
25.007 79
-24.044 85
23674 91
-25.714 85

22.72 91

-27.384 85

Y Shear (k) LC

12.799
-2.79
9.878

-4.458
6.958

-6.126
5.128

-8.918

3.46
-11.839

18.332

-7.026

15.412

-8.694

12.491

-10.362

10.175

-12.709
8.507

-15.63

12.854

-2.077
9.933

-3.745
7.013

-5.413
4.414

-7.334
2.746

-10.255

19.344

-4.028
14.45

-6.823
9.557

-9.618
6.419

-14.389
3.623
-19.283

19.996

-1.761

15.102

-4.556

10.208

-7.351
6.009

-11.019
3.213
-15.912

11.955
2.034
7.061

-0.761
2.765

-4.111
-0.03

-9.004

-2.825

-13.898

13.186
1.641
8.292

-1.154
3.663

-4.195
0.868

-9.089

-1.927

-13.982

81
99
81
99
81
99
93
87
93
87
81
99
81
99
81
99
93
87
93
87
81
99
81
99
81
99
93
87
93
87
79
97
79
97
79
97
91
85
91
85
84
90
84
90
84
90
96
78
96
78
84
90
84
90
96
78
96
78
96
78
84
90
84
90
96
78
96
78
96
78

Z Shear (k)
0.08
-0.13
0.08
-0.13
0.08
-0.13
0.08
-0.13
0.08
-0.13
0.167
-0.069
0.167
-0.069
0.167
-0.069
0.167
-0.069
0.167
-0.069
0.047
-0.216
0.047
-0.216
0.047
-0.216
0.047
-0.216
0.047
-0.216
0.128
-0.056
0.128
-0.056
0.128
-0.056
0.128
-0.056
0.128
-0.056
0.109
-0.089
0.109
-0.089
0.109
-0.089
0.109
-0.089
0.109
-0.089
0.114
-0.127
0.114
-0.127
0.114
-0.127
0.114
-0.127
0.114
-0.127
0.118
-0.105
0.118
-0.105
0.118
-0.105
0.118
-0.105
0.118
-0.105

LC Torque (k*ft) LC

100
82
100
82
100
82
100
82
100
82
88
94
88
94
88
94
88
94
88
94
99
34
99
34
99
34
99
34
99
34
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
81
99
94
88
94
88
94
88
94
88
94
88
82
100
82
100
82
100
82
100
82
100

2.208
-3.33
2.208
-3.33
2.208
-3.33
2.208
-3.33
2.208
-3.33
5.347
-3.692
5.347
-3.692
5.347
-3.692
5.347
-3.692
5.347
-3.692
1.028
-6.577
1.028
-6.577
1.028
-6.577
1.028
-6.577
1.028
-6.577
1.841
-0.753
1.841
-0.753
1.841
-0.753
1.841
-0.753
1.841
-0.753
1.496
-0.156
1.496
-0.156
1.496
-0.156
1.496
-0.156
1.496
-0.156
1.46
-1.681
1.46
-1.681
1.46
-1.681
1.46
-1.681
1.46
-1.681
0.669
-0.318
0.669
-0.318
0.669
-0.318
0.669
-0.318
0.669
-0.318

91
85
91
85
91
85
91
85
91
85
85
91
85
91
85
91
85
91
85
91
94
34
94
34
94
34
94
34
94
34
47
96
47
96
47
96
47
96
47
96
34
93
34
93
34
93
34
93
34
93
90
84
90
84
90
84
90
84
90
84
87
93
87
93
87
93
87
93
87
93

My (k*ft)  LC

0.778
-0.542
0.323
-0.261
0.168
-0.288
0.301
-0.588
0.582
-1.044
0.636
-1.278
0.455
-0.758
0.387
-0.343
0.663
-0.265
1.23
-0.508
1.702
-0.116
0.946
0.044
0.293
-0.177
0.373
-0.84
0.536
-1.582
0.674
-1.545
0.335
-0.766
0.173
-0.161
0.792
-0.342
1.571
-0.68
1.076
-1.336
0.53
-0.665
0.043
-0.054
0.677
-0.564
1.348
-1.11
1.552
-1.344
0.781
-0.652
0.343
-0.289
0.732
-0.761
1.424
-1.532
1.298
-1.429
0.647
-0.695
0.211
-0.176
0.772
-0.657
1.505
-1.308

82
100
82
100
91
85
100
82
100
82
90
84
91
85
79
97
34
94
88
94
34
99
34
90
88
94
99
81
99
81
99
81
99
81
78
96
81
99
81
99
99
81
99
81
96
78
81
99
81
99
88
94
88
94
84
78
94
88
94
88
100
82
100
82
85
79
82
100
82
100

Mz (k*ft)  LC

50.648
-28.275
12.098
-16.694
5.842
-21.598
27.306
-37.77
61.641
-50.518
113.598
-74.895
54.396
-47.315
6.041
-14.768
25.488
-33.352
74.422
-65.363
45.887
-20.337
10.365
-11.257
5.877
-23.646
27.741
-43.08
55.443
-52.292
258.54
-199.684
155.859
-166.714
83.511
-120.007
51.128
-61.197
59.165
0.996
81.712
16.924
58.935
-62.962
87.886
-134.704
141.662
-182.41
217.001
-200.033
80.741
-44.396
59.037
-87.166
70.482
-113.515
104.744
-114.078
174.33
-105.403
97.261
-54.574
74.73
-103.066
86.971
-135.7
121.521
-141.596
193.007
-137.197

81
99
93
87
90
84
99
81
87
93
81
99
81
99
93
87
100
82
87
93
81
99
45
97
99
81
99
81
99
81

100
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Reaction Forces (For Footing Design)
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REACTIONS (ASD)

[SLLTi R8I 2500SF

LA ET R Summit Horizon Neighborhood
Project Number: pXJo[0[%]

EWAYE

PEITH 8/11/2016

LOCATION X (k) Y (k) Z (k) REVISION 1
ﬁj :i 1%?10378 jgzgz izﬁ THE WEIGHT OF THE FOOTINGS AND
118 o o007 ca907 2978 SOIL HAS BEEN ADDED TO THE
119 82 11884 102054 09721 ANALYSIS MODEL TO RESIST
120 B2 13.514  101.861  2.51 OVERTURNING. NO UPLIFT WAS
121 B2 6.996 60.37 -0.511 OBSERVED.
122 B2 5.094 66.814 6.416
123 B2 6.958 61.399 -0.484
124 B2 5.07 67.82 6.439
125 B2 5.273 65.816 5.94
126 B2 6.018 63.38 0.941
127 B2 6.042 65.047 4,985
128 B2 5.984 64.378 0.958
129 B2 6.013 66.009 5.003
130 B2 6.06 62.171 0.935
131 B2 9.114 72.705 2.675
132 B2 9.132 73.955 5.708
133 B2 9.847 70.448 1.586
134 B2 8.421 75.281 6.781
135 B2 9.088 73.453 2.688
136 B2 9.11 74.677 5.722
137 B2 9.819 71.219 1.606
138 B2 8.403 76.035 6.798
139 B2 9.145 71.798 2.671
140 B2 8.555 74.532 6.424
141 B2 13.522 100.716 0.982
142 B2 13.54 101.966 4.015
143 B2 14.256 98.458 -0.107
144 B2 12.829 103.291 5.088
145 B2 13.497 101.464 0.995
146 B2 13.518 102.687 4.029
147 B2 14.227 99.229 -0.087
148 B2 12.811 104.045 5.106
149 B2 13.553 99.808 0.978
150 B2 12.964 102.543 4,732
151 B2 3.615 37.417 -0.25
152 B2 3.639 39.084 3.794
153 B2 4.593 34.407 -1.702
154 B2 2.691 40.851 5.224
155 B2 3.581 38.415 -0.233
156 B2 3.61 40.047 3.812
157 B2 4.556 35.436 -1.676
158 B2 2.667 41.857 5.248
159 B2 3.657 36.208 -0.256
160 B2 2.871 39.853 4.749
161 B2 14.41 60.722 -7.107
162 B2 14.394 60.505 -8.446
163 B2 14.426 60.938 -5.768
164 B2 6.428 65.198 -8.353
165 B2 6.422 65.254 -7.981
166 B2 6.433 65.142 -8.726
167 B2 -1.248 81.505 13.632
168 B2 -1.232 81.721 14.971

169 B2 -1.263 81.289  12.293



LC
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
116
117
118
119
120

122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

LOCATION
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2

X (k)
6.734
6.74
6.729
15.408
15.396
15.42
9.421
9.417
9.425
3.665
3.677
3.653
9.651
9.655
9.647
19.816
19.804
19.828
13.829
13.825
13.834
8.073
8.085
8.061
14.059
14.064
14.055
10.858
10.843
10.874
2.876
2.871
2.882
-4.799
-4.783
-4.815
3.183
3.188
3.178
-1.909
-1.667
-1.909
-4.268
-3.497
-11.255
7.469
-11.246
7.474
6.379
-1.945
-1.84
-1.97
-1.871
-1.914
-1.754
-1.675
-8.737
5.306
-1.773
-1.699
-8.73
5.309
-1.731
4.488
-3.524
-3.445
-10.506

Y (k)
77.028
76.972
77.084
70.711
70.549
70.873
74.069
74.111
74.027
86.299
86.461
86.137
82.941
82.899
82.983
98.722
98.559
98.884
102.079
102.121
102.037
114.309
114.471
114.147
110.952
110.91
110.994
22.346
22.13
22.562
26.823
26.879
26.767
43.129
43.346
42.913
38.653
38.597
38.709
64.417
78.51
64.417
104.78
105.259
65.786
60.45
66.789
61.435
60.135
62.951
64.504
63.944
65.466
61.748
73.887
75.052
76.013
72.012
74.632
75.774
76.766
72.75
72.985
71.775
104.16
105.325
106.286

Z(k)
14.878
14.506
15.251
-3.361
-4.365
-2.357
-4.296
-4.016
-4.575
12.193
13.197
11.189
13.128
12.849
13.408
-5.053
-6.058
-4.049
-5.988
-5.709
-6.268
10.501
11.505
9.497
11.436
11.156
11.715
-8.868

-10.206
-7.529

-10.114
-9.741

-10.487
11.871
13.21
10.532
13.118
12.745
13.491
-1.444
-3.854
-1.444
-0.603

-2.62
0.273
-3.215
0.297
-3.197
-3.006
-4.146
1.216
-4.13
1.25
-4.149
-5.278
-1.257
-1.963
-4.579
-5.266
-1.231
-1.945
-4.566
-5.28
-4.422
-4.647
-0.625
-1.332



LC
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
116
117

LOCATION
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
B3
B3

X (k)
3.536
-3.543
-3.468
-10.5
3.54
-3.501
2.719
-1.181
-1.076
-10.491
8.232
-1.207
-1.107
-10.483
8.237
-1.151
7.142
-30.457
-30.765
-30.148
-2.279
-2.205
-2.353
26.275
26.583
25.966
-1.903
-1.977
-1.829
-23.138
-23.37
-22.907
-2.005
-1.949
-2.061
19.41
19.642
19.179
-1.723
-1.779
-1.667
-24.908
-25.139
-24.676
-3.774
-3.719
-3.83
17.641
17.872
17.409
-3.492
-3.548
-3.437
-29.328
-29.637
-29.02
-1.151
-1.076
-1.225
27.403
27.712
27.094
-0.775
-0.849
-0.7
1.419
0.331

Y (k)
102.284
104.905
106.046
107.038
103.023
103.258
102.048
37.185
38.737
40.019
34.684
38.177

39.7
41.022
35.668
35.982
34.368
79.301
79.353
79.248

64.92

64.91

64.93
61.852

61.8
61.905
76.233
76.243
76.223
86.149
86.189

86.11
75.364
75.357
75.372
73.063
73.024
73.102
83.848
83.856
83.841
116.422
116.461
116.383
105.637
105.629
105.644
103.336
103.296
103.375
114.121
114.129
114.113
41.215
41.267
41.162
26.834
26.824
26.844
23.766
23.714
23.819
38.147
38.157
38.137
65.745
78.818

Z(k)
-3.948
-4.634
-0.599
-1.314
-3.935
-4.649
-3.791
-3.569
1.793
0.851
-2.637
-3.552
1.828
0.875
-2.619
-3.571
-2.428
3.607
4.304

291

-19.453
-19.65

-19.255
-6.772
-7.469
-6.075
16.288
16.485
16.09
0.537

1.06
0.014

-16.758

-16.906
-16.61
-7.247

-7.77
-6.724

10.048

10.196
9.9
1.168
1.691
0.645

-16.127

-16.275

-15.979
-6.616
-7.139
-6.093
10.679
10.827
10.531
4.461
5.158
3.764

-18.599

-18.796

-18.401
-5.918
-6.615
-5.221
17.142
17.339
16.944
-0.418
-1.122



LC
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

LOCATION
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3

X (k)
1.419
4.027
2.559
5.521
-2.682
5.502
-2.684
-2.084
1.209
1.627
1.213
1.632
1.206
0.445
0.759
3.679
-2.473
0.448
0.763
3.665
-2.474
0.443
-2.024
2.401
2.715
5.635
-0.517
2.404
2.719
5.621
-0.518
2.399
-0.068
0.641
1.06
4.953
-3.25
0.645
1.064
4.934
-3.251
0.638
-2.651
17.104
16.569
17.639
0.117
0.251
-0.018
-13.995
-13.46
-14.53
2.992
2.858
3.127
12.367
11.966
12.768
-0.374
-0.273
-0.474
-10.957
-10.556
-11.359
1.783
1.682
1.884

Y (k)
65.745
101.477
102.349
61.35
67.503
62.377
68.512
66.518
64.978
65.124
65.978
66.088
63.761
74.974
75.084
72.253
76.868
75.724
75.807
73.024
77.625
74.062
76.129
101.773
101.883
99.052
103.667
102.523
102.606
99.823
104.424
100.861
102.928
38.68
38.826
35.051
41.205
39.68
39.79
36.079
42.214
37.463
40.22
61.961
61.841
62.082
71.84
71.873
71.807
82.102
82.223
81.982
72.224
72.191
72.256
72.712
72.621
72.802
80.121
80.145
80.096
87.818
87.908
87.727
80.408
80.384
80.433

Z (k)
-0.418
-2.158
-2.251
-1.908
1.17
-1.94
1.135
0.974
-1.824
1.038
-1.863
1.003
-1.767
-2
0.146
-2.063
0.245
-2.029
0.12
-2.087
0.219
-1.958
0.098
-3.306
-1.16
-3.369
-1.06
-3.335
-1.185
-3.393
-1.087
-3.263
-1.208
-1.657
1.205
-1.741
1.337
-1.696
1.17
-1.773
1.302
-1.6
1.141
-5.076
-5.709
-4.443
-9.392
-9.214
-9.571
4.161
4.794
3.528
8.477
8.299
8.656
-4.439
-4.914
-3.965
-7.677
-7.543
-7.811
2.488
2.963
2.013
5.725
5.591
5.859



LC
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

LOCATION
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
B3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3

X (k)
14.323
13.922
14.724
1.582
1.683
1.482
-9.001

-8.6
-9.403
3.739
3.638

3.84
16.265
15.73

16.8
-0.722
-0.588
-0.856
-14.834
-14.299
-15.369
2.153
2.019
2.288
-3.467
-4.557
-3.467
-6.032
-6.209
-10.196
3.261
-10.181
3.273
2.477
-3.595
-3.326
-3.606

-3.34
-3.583
-4.381
-4.179
-9.331
0.761
-4.389
-4.189

-9.32

0.77
-4.371
0.173
-6.305
-6.103
-11.255
-1.163
-6.313
-6.113
-11.244
-1.154
-6.296
-1.751
-2.209
-1.939
-8.809
4.648
-2.219
-1.953
-8.794

4.66

Y (k)
99.511
99.42
99.601
106.92
106.945
106.895
114.617
114.707
114.526
107.207
107.183
107.232
23.09
22.969
23.211
32.969
33.002
32.936
43.231
43.352
43.111
33.352
33.32
33.385
64.845
79.78
64.845
102.949
104.624
66.414
60.679
67.411
61.663
60.406
64.111
64.201
65.105
65.162
62.903
75.496
75.564
77.223
72.922
76.242
76.285
77.971
73.66
74.59
72.717
104.074
104.142
105.801
101.5
104.819
104.862
106.549
102.238
103.168
101.295
38.173
38.263
40.476
34.741
39.167
39.224
41.473
35.725

Z(k)
-5.745
-6.22
-5.27
-8.982
-8.848
-9.116
1.183
1.658
0.708
4.42
4.286
4.554
-4.829
-5.462
-4.196
-9.145
-8.967
-9.324
4.408
5.041
3.775
8.724
8.545
8.903
-1.061
-2.051
-1.061
1.26
-0.062
0.457
-2.581
0.451
-2.583
-2.331
-2.433
0.292
-2.419
0.301
-2.439
-2.832
-0.788
-0.665
-2.943
-2.822
-0.782
-0.669
-2.944
-2.836
-2.755
-1.091
0.953
1.076
-1.202
-1.081
0.959
1.072
-1.203
-1.095
-1.014
-2.008
0.717
0.882
-2.157
-1.994
0.725
0.876
-2.158



LC
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

LOCATION
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4

X (k)
-2.196
3.864
-24.869
-25.324
-24.415
-4.408
-4.286
-4.53
17.273
17.727
16.819
-3.188
-3.31
-3.067
-20.337
-20.677
-19.996
-4.99
-4.899
-5.082
11.27
11.611
10.93
-4.076
-4.167
-3.984
-22.261
-22.601
-21.92
-6.915
-6.823
-7.006
9.346
9.687
9.006
-6
-6.091
-5.909
-22.82
-23.274
-22.366
-2.358
-2.237
-2.48
19.323
19.777
18.869
-1.139
-1.26
-1.017
2.49
2.82
2.49
5.434
4.946
7.211
-2.27
7.207
-2.259
-1.666
2.317
2.633
2.345
2.654
2.288
2.608
2.845

Y (k)
36.965
34.468
80.489
80.549
80.429
70.85
70.834
70.866
61.602
61.542
61.662
71.241
71.257
71.225
87.78
87.824
87.735
80.55
80.538
80.562
73.614
73.569
73.659
80.844
80.856
80.832
116.357
116.402
116.313
109.128
109.116
109.14
102.192
102.147
102.237
109.422
109.434
109.409
42.15
42.21
42.09
32.511
32.495
32.527
23.263
23.203
23.323
32.902
32.918
32.886
66.176
80.152
66.176
100.458
102.369
62.165
67.571
63.18
68.571
66.633
66.25
64.728
67.241
65.683
65.04
76.713
75.571

Z(k)
-2.014
-1.906
3.639
3.854
3.425
-9.89
-9.961
-9.818
-5.965
-6.18
-5.751
7.564
7.636
7.492
1.722
1.883
1.561
-8.425
-8.478
-8.371
-5.481
-5.642
-5.32
4.665
4,719
4.611
3.463
3.624
3.302
-6.684
-6.737
-6.63
-3.74
-3.901
-3.579
6.406
6.46
6.352
4.267
4.482
4.052
-9.262
-9.334
-9.19
-5.338
-5.552
-5.123
8.191
8.263
8.119
1.216
3.318
1.216
-2.68
-0.13
-0.616
3.166
-0.661
3.123
2.89
1.161
1.34
1.108
1.295
1.229
2.751
2.885



LC
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190

192
193
194
195
196
197
198
199

LOCATION
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4
B4

X (k)
6.279
-0.833
2.629
2.861
6.275
-0.824
2.586
-0.379
4.817
5.053
8.487
1.376
4.837
5.069
8.484
1.384
4.794
1.829
1.321
1.637
6.215
-3.266
1.349
1.658
6.211
-3.255
1.292
-2.662
20.45
19.832
21.069
1.939
2.105
1.774
-14.994
-14.376
-15.613
3.517
3.351
3.682
16.208
15.744
16.672
2.325
2.449
2.201
-10.375
-9.912
-10.839
3.508
3.384
3.632
18.416
17.952
18.88
4.533
4.657
4.409
-8.167
-7.704
-8.631
5.716
5.592
5.84
18.978
18.36
19.597

Y (k)
73.649
77.703
77.456
76.288
74.411
78.454
75.805
77.001
102.424
101.282
99.36
103.415
103.168
101.999
100.122
104.165
101.516
102.712
39.779
38.257
35.694

41.1
40.771
39.212
36.71
42.101
38.569
40.163
63.508
63.579
63.436
78.304
78.286
78.321

81.5
81.429
81.572
66.705
66.722
66.687
74.656
74.71
74.603
85.753
85.74
85.767
88.151
88.097
88.205
77.054
77.067
77.041
100.368
100.421
100.314
111.464
111.451
111.478
113.862
113.808
113.916
102.765
102.779
102.752
24.382
24.453
24.31

Z(k)
1.418
4.255
2.711
2.851
1.384
4.222
2.802
4.048
-0.172
-0.038
-1.504
1.332
-0.211
-0.071
-1.538
1.3
-0.12
1.125
0.674
0.853
-1.102
2.679
0.622
0.808
-1.147
2.636
0.743
2.404
-4.302
-4.68
-3.924
2.523
2.638
2.409
6.967
7.345
6.59
0.142
0.028
0.257
-1.346
-1.63
-1.063
3.772
3.858
3.687
7.106
7.389
6.822
1.987
1.901
2.073
-4.269
-4.552
-3.985
0.85
0.936
0.764
4,183
4.467
3.9
-0.936
-1.022
-0.85
-5.021
-5.399
-4.643



LC
200
201
202
203
204
205
206
207
208
116
117
118
119
120

122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

172
173

LOCATION
B4
B4
B4
B4
B4
B4
B4
B4
B4
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad

X (k)
0.467
0.633
0.302
-16.466
-15.848
-17.085
2.045
1.879
2.21
-3.086
-4.6
-3.086
-6.197
-6.555
-11.279
5.095
-11.253
5.113
4.092
-3.178
-2.98
-3.195
-2.992
-3.157
-4.29
-4.142
-10.367
1.914
-4.303
-4.151
-10.347
1.927
-4.275
1.162
-6.624
-6.476
-12.7
-0.419
-6.637
-6.485
-12.681
-0.406
-6.609
-1.171
-1.943
-1.745
-10.045
6.33
-1.96
-1.758
-10.019
6.347
-1.923
5.327
-29.462
-29.75
-29.174
-3.859
-3.774
-3.945
22.7
22.987
22.412
-2.903
-2.989
-2.817
-24.004

Y (k)
39.178
39.16
39.195
42.374
42.303
42.446
27.578
27.596
27.561
65.168
80.975
65.168
101.687
104.412
66.933
60.813
67.922
61.795
60.581
65.248
63.713
66.245
64.67
64.032
77.083
75.932
78.347
73.757
77.831
76.65
79.089
74.493
76.171
73.583
104.472
103.321
105.736
101.145
105.22
104.038
106.478
101.882
103.56
100.972
39.18
37.646
40.866
34.745
40.177
38.603
41.855
35.727
37.964
34.514
81.471
81.53
81.412
77.229
77.21
77.248
61.329
61.27
61.388
65.571
65.589
65.552
89.25

Z (k)
1.804
1.919
1.69
6.248
6.626
5.87
-0.577
-0.691
-0.463
2.777
-4.538
2.777
2.16
-0.395
0.66
-6.202
0.642
-6.211
-5.673
-4.573
-0.999
-4.56
-0.989
-4.571
-5.444
-2.764
-1.52
-6.667
-5.435
-2.756
-1.533
-6.673
-5.443
-6.27
-1.742
0.938
2.182
-2.964
-1.733
0.946
2.169
-2.971
-1.741
-2.568
-3.462
0.111
1.77
-5.091
-3.449
0.122
1.753
5.1
-3.461
-4.562
7.257
7.99
6.523
-13.97
-14.184
-13.756
-13.341
-14.074
-12.607
7.886
8.1
7.672
3.427



LC
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
116
117
118
119
120

122
123
124
125
126
127
128
129
130

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

LOCATION
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
Ad
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS
B5
BS

X (k)
-24.22
-23.788
-4.802
-4.737
-4.866
15.117
15.333
14.901
-4.084
-4.149
-4.02
-26.337
-26.553
-26.121
-7.135
-7.071
-7.2
12.784
13
12.568
-6.418
-6.482
-6.353
-27.637
-27.925
-27.349
-2.035
-1.949
-2.121
24.524
24.812
24.236
-1.078
-1.164
-0.992
1.418
1.834
1.418
6.172
5.296
6.392
-3.572
6.378
-3.573
-2.95
1.32
1.496
1.341
1.51
1.297
1.657
1.789
5.461
-2.012
1.673
1.799
5.451
-2.013
1.64
-1.545
5.223
5.355
9.027
1.554
5.239
5.365
9.016

Y (k)
89.295
89.206
86.069
86.055
86.083
74.144

74.1
74.188
77.325
77.339
77.311
116.639
116.683
116.595
113.458
113.444
113.472
101.533
101.488
101.577
104.714
104.728

104.7
42.941

43
42.882
38.699

38.68
38.718
22.799
22.74
22.857
27.04
27.059
27.022
66.536
81.461
66.536
100.152
102.942
62.884
67.553
63.902
68.56
66.652
67.447
64.243
68.444
65.203
66.225
78.413
76.009
74.99
78.492
79.161
76.73
75.754
79.247
77.496
77.817
103.625
101.222
100.202
103.705
104.373
101.942
100.966

Z(k)
3.977
2.877

-12.492

-12.653

-12.332
-12.02
-12.57
-11.47
3.899

4.06
3.739
7.129

7.68
6.579
-8.79
-8.951
-8.63
-8.318
-8.868
-7.768
7.601
7.762
7.441
8.898
9.631
8.165

-12.328

-12.542

-12.114

-11.699

-12.432

-10.966
9.527
9.742
9.313
-0.305
2.129
-0.305
-0.638
1.271
-0.189
-0.512
-0.158
-0.479
-0.55
1.227
-1.878
1.257
-1.848
1.183
2.669

0.34
1.608
1.365
2.692
0.363

1.63

1.39
2.636
1.336

2.42
0.091
1.358
1.115
2.442
0.114
1.381



LC
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
116
117
118
119
120
121

LOCATION
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
B5
A5
A5
A5
A5
A5
A5

X (k)
1.553
5.206
2.02
0.753
0.929
5.825
-4.139
0.774
0.943
5.811
-4.14
0.73
-3.517
19.429
18.664
20.194
1.638
1.841
1.435
-16.323
-15.558
-17.088
1.469
1.265
1.672
15.239
14.665
15.813
1.895
2.048
1.743
-11.575
-11.001
-12.149
1.768
1.616
1.921
18.805
18.231
19.379
5.461
5.613
5.309
-8.009
-7.435
-8.583
5.334
5.182
5.487
18.591
17.826
19.356
0.8
1.003
0.596
-17.161
-16.396
-17.926
0.63
0.427
0.834
-3.522
-5.299
-3.522
-4.815
-5.825
-10.988

Y (k)
104.46
102.709
103.029
40.833
37.628
36.269
40.939
41.83
38.589
37.288
41.946
39.611
40.038
64.916
65.232
64.599
84.638
84.555
84.722
80.88
80.564
81.197
61.158
61.241
61.075
76.514
76.752
76.277
91.306
91.244
91.369
88.488
88.25
88.725
73.696
73.758
73.634
101.726
101.964
101.489
116.518
116.456
116.581
113.7
113.463
113.937
98.908
98.97
98.846
25.577
25.894
25.261
45.3
45.217
45.383
41.542
41.225
41.858
21.819
21.902
21.736
65.195
81.816
65.195
100.459
104.109
67.262

Z (k)
1.141
2.387
1.087
1.349
-1.756
-0.066
-0.39
1.379
-1.726
-0.036
-0.357
1.305
-0.428
-0.121
0.374
-0.616
10.859
10.73
10.988
-0.548
-1.043
-0.052
-11.528
-11.399
-11.657
1.658
2.03
1.287
9.894
9.797
9.99
1.338
0.967
1.71
-6.897
-6.8
-6.994
1.409
1.78
1.037
9.644
9.547
9.741
1.089
0.718
1.46
-7.146
-7.05
-7.243
0.059
0.554
-0.436
11.04
10.911
11.169
-0.367
-0.862
0.128
-11.348
-11.219
-11.477
-2.66
-2.155
-2.66
-1.262
-1.233
-0.93



LC
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188

LOCATION
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5

X (k)
3.883
-10.941
3.917
2.926
-3.641
-3.415
-3.641
-3.407
-3.644
-4.944
-4.775
-10.454
0.699
-4.944
-4.768
-10.419
0.724
-4.946
-0.019
-5.914
-5.745
-11.424
-0.271
-5.914
-5.738
-11.389
-0.246
-5.916
-0.989
-2.233
-2.007
-9.579
5.292
-2.232
-1.998
-9.532
5.326
-2.235
4.334
-28.117
-28.035
-28.198
-4.689
-4.7
-4.678
20.399
20.318
20.481
-3.029
-3.018
-3.039
-23.301
-23.24
-23.362
-5.73
-5.738
-5.722
13.086
13.025
13.147
-4.485
-4.477
-4.493
-24.271
-24.21
-24.332
-6.7

Y (k)
60.547
68.241
61.525
60.378
66.134
62.888
67.128
63.838
64.918
78.365
75.93
79.211
74.175
79.111
76.643
79.945
74.909
77.453
74.048
104.814
102.379
105.66
100.623
105.559
103.092
106.394
101.357
103.901
100.496
40.056
36.81
41.184
34.469
41.05
37.76
42.163
35.447
38.84

343
82.456
82.519
82.393
83.506
83.484
83.528
60.402
60.339
60.465
59.352
59.374
59.33
90.607
90.654
90.559
91.394
91.378
91.411
74.066
74.019
74.113
73.278
73.295
73.262
117.055
117.102
117.008
117.843

Z(k)
-4.359
-0.956
-4.373
-4.053
-1.881
-3.419
-1.895
-3.43
-1.865
-1.697
-2.851
-0.984
-3.556
-1.707
-2.859
-1.003
-3.566
-1.685
-3.326
-0.648
-1.802
0.065
-2.507
-0.659
-1.81
0.045
-2.517
-0.636
-2.278
-0.816
-2.355
0.134
-3.295
-0.831
-2.366
0.108
-3.309
-0.801
-2.989
2.395
2.572
2.218
3.038
2.984
3.092
-8.224
-8.401
-8.047
-8.867
-8.813
-8.921
1.51
1.642
1.377
1.992
1.951
2.032
-6.454
-6.587
-6.322
-6.936
-6.896
-6.977
2.559
2.691
2.426
3.041



LC
189
190

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

LOCATION
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
A5
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1

X (k)
-6.708
-6.692
12.116
12.055
12.177
-5.455
-5.447
-5.463
-26.034
-25.953
-26.116
-2.607
-2.617
-2.596
22.482

224
22.563
-0.946
-0.936
-0.957
4.439
5.996
4.439
3.166
4.652

4.42

4.36
4.469
4.401
4.172
4.972
3.858
5.002
3.895
4.932
6.007
5.171
5.592
5.548
6.029
5.199
5.629
5.578
5.977
5.407
5.053
4.217
4.638
4.593
5.075
4.244
4.675
4.624
5.023
4.452
3.197
2.082
2.644
2.585
3.226
2.119
2.693
2.625
3.157
2.396
8.412
10.631

Y (k)
117.826
117.859
100.514
100.467
100.562
99.727
99.743

99.71

43.91
43.973
43.847

44.96
44.938
44.982
21.856
21.793
21.919
20.806
20.828
20.784
63.534

74.07
63.534
102.522
100.677
58.943
65.507
59.971
66.509
64.502
61.249
64.436
62.243
65.396
60.049
69.723
72.112
67.992
72.916
70.468
72.832
68.764
73.667
68.822
72.162
98.963
101.353
97.233
102.156
99.708
102.073
98.004
102.908
98.063
101.402
35.836
39.022
33.529
40.093

36.83
39.982
34.558
41.095
34.635
39.088
59.054
58.804

Z(k)
3
3.081
-5.406
-5.538
-5.273
-5.888
-5.847
-5.928
3.968
4.145
3.791
4.611
4.556
4.665
-6.651
-6.828
-6.475
-7.294
-7.24
-7.348
3.114
3.466
3.114
2.879
3.202
0.777
5.436
0.79
5.445
5.139
1.255
4.962
1.26
4.968
1.261
1.984
4.764
1.625
5.12
1.988
4.768
1.635
5.126
1.988
4.896
1.808
4.588
1.449
4.944
1.812
4.592
1.459
4.95
1.812
4.72
0.009
3.717
-0.469
4,191
0.015
3.722
-0.456
4.199
0.016
3.893
-3.273
-4.268



LC
163
164
165
166
167
168
169
170

172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

LOCATION
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
B1
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

X (k)
6.193
7.517
6.936
8.097
1.315
-0.904
3.534
2.21
2.791
1.63
8.587
10.251
6.923
7.915
7.48
8.351
3.264
1.6
4.928
3.935
4.371
3.5
7.632
9.296
5.968
6.961
6.525
7.396
2.309
0.645
3.973
2.981
3.416
2.545
5.788
8.006
3.569
4.892
4.312
5.473
-1.31
-3.529
0.909
-0.414
0.166
-0.995
-3.791
-5
-3.791
-9.373
-8.885
-11.716
4.121
-11.688
4.14
3.121
-3.479
-4.097
-3.487
-4.108
-3.474
-4.464
-4.928
-10.642
1.236
-4.47
-4.935

Y (k)
59.304
57.963
58.028
57.899
80.164
80.415
79.914
81.255
81.19
81.319
68.076
67.888
68.263
67.258
67.306
67.21
83.909
84.096
83.721
84.726
84.678
84.775
97.316
97.129
97.504
96.499
96.547
96.451
113.149
113.337
112.962
113.967
113.919
114.015
21.49
21.24
21.74

20.4
20.464
20.335
42.601
42.851
42.351
43.691
43.627
43.755
63.683
76.888
63.683
107.393
106.369
65.054
59.723
66.057
60.704
59.416
61.385
64.605
62.375
65.566
60.191
71.863
74.278
74.615
70.617
72.605
74.999

Z(k)
-2.278
-8.383
-8.113
-8.654
10.097
11.092
9.101
15.207
14.936
15.478
-1.412
-2.158
-0.666
-5.245
-5.042
-5.448
8.615
9.361
7.869
12.448
12.245
12.651
-1.588
-2.334
-0.842
-5.421
-5.218
-5.624
8.439
9.185
7.693
12.272
12.069
12.475
-5.114
-6.109
-4.119

-10.224
-9.954

-10.495
8.255

9.25
7.26

13.366
13.095
13.636

1.048
-0.392
1.048
-0.854
-1.458
1.52
0.521
1.549
0.54
0.506
-0.41
2.468
-0.394
2.498
-0.421
-1.125
1.033
0.322
-0.427
-1.113
1.055



LC
137
138
139
140
141
142
143
144
145
146
147
148
149
150

152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203

LOCATION
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

X (k)
-10.62
1.25
-4.461
0.486
-8.651
-9.114
-14.829
-2.951
-8.656
-9.122
-14.807
-2.936
-8.647
-3.701
-1.963
-2.581
-10.2
5.637
-1.97
-2.591
-10.171
5.656
-1.958
4.637
-28.401
-27.716
-29.085
-2.405
-2.593
-2.217
20.094
19.409
20.779
-5.901
-5.713
-6.09
-23.155
-22.642
-23.669
-3.659
-3.8
-3.517
13.216
12.702
13.729
-6.281
-6.14
-6.422
-27.342
-26.828
-27.856
-7.845
-7.987
-7.704
9.029
8.515
9.543
-10.468
-10.326
-10.609
-26.159
-25.474
-26.844
-0.164
-0.352
0.025
22.335

Y (k)
75.367
71.352
70.968
70.386
104.646
107.061
107.398
103.399
105.388
107.782
108.15
104.135
103.751
103.169
35.912
39.132
39.581
34.25
36.902
40.093
40.584
35.231
34.718
33.943
78.503
78.468
78.538
57.93
57.946
57.915
61.042
61.077
61.007
81.614
81.599
81.629
84.701
84.675
84.728
69.272
69.283
69.261
71.606
71.632
71.579
87.035
87.024
87.046
117.484
117.458
117.511
102.055
102.066
102.044
104.389
104.415
104.362
119.818
119.806
119.829
40.851
40.816
40.886
20.279
20.294
20.263

23.39

Z (k)
0.344
-0.413
-1.134
-0.438
-2.551
-0.392
-1.104
-1.853
-2.539
-0.37
-1.082
-1.838
-2.559
-1.864
-0.829
2.049
1.101
0.102
-0.813
2.079
1.13
0.121
-0.84
0.087
2.24
2.869
1.61
-8.414
-8.582
-8.246
0.056
-0.574
0.685
10.709
10.877
10.541
0.862
1.334
0.39
-7.128
-7.254
-7.002
-0.776
-1.248
-0.304
7.214
7.34
7.088
-0.564
-0.092
-1.036
-8.554
-8.68
-8.428
-2.202
-2.674
-1.73
5.788
5.914
5.662
1.62
2.25
0.991
-9.033
-9.201
-8.865
-0.564

<——— WORST CASE COMPRESSION



LC
204
205
206
207
208
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

LOCATION
Al
Al
Al
Al
Al

BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1

X (k)

21.65
23.02
-3.66
-3.472
-3.849

o
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Y (k)
23.425
23.355
43.962
43.947
43.977
2.378

7.72
2.378
12.482
13.962
2.378
2.378
2.378
2.378
2.378
2.378
2.378
2.378
2.378
2.378
6.384
6.384
6.384
6.384
6.384
6.384
6.384
6.384
6.384
6.384
13.962
13.962
13.962
13.962
13.962
13.962
13.962
13.962
13.962
13.962
1.427
1.427
1.427
1.427
1.427
1.427
1.427
1.427
1.427
1.427
2.605
2.605
2.606
2.605
2.606
2.605
2.605
2.605
2.605
2.605
2.605
2.605
6.555
6.555
6.555
6.555
6.555

Z(k)
-1.193
0.066
10.09
10.258
9.922
0.31
0.59
0.31
1.174
1.168
0.468
0.16
0.467
0.157
0.165
0.278
0.342
0.279
0.34
0.277
0.496
0.544
0.638
0.407
0.497
0.543
0.637
0.405
0.495
0.411
1.144
1.192
1.286
1.055
1.144
1.19
1.285
1.053
1.143
1.059
0.154
0.218
0.343
0.036
0.155
0.216
0.343
0.033
0.153
0.041
0.742
1.141
0.343
-0.052
-0.154
0.05
-0.063
-0.462
0.336
0.732
0.834
0.63
0.844
1.143
0.545
0.248
0.171



LC
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

LOCATION
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 1
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2

X (k)
0
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Y (k)
6.555
6.555
6.555
6.554
6.555
6.554
6.555
14.133
14.133
14.133
14.133
14.133
14.133
14.132
14.133
14.132
14.132
14.132
14.132
12
1.199
12
1.2
12
1.2
1.199
1.199
1.199
1.199
1.199
1.199
2.38
7.721
2.38
12.482
13.962
2.38
2.38
2.38
2.38
2.38
2.38
2.38
2.38
2.38
2.38
6.386
6.386
6.386
6.386
6.386
6.386
6.386
6.386
6.386
6.386
13.962
13.962
13.962
13.962
13.962
13.962
13.962
13.962
13.962
13.962
1.428

Z(k)
0.325
0.24
-0.059
0.54
0.836
0.913
0.76
1.492
1.791
1.192
0.896
0.819
0.972
0.888
0.589
1.187
1.484
1.561
1.407
0.559
0.958
0.16
-0.236
-0.338
-0.134
-0.246
-0.645
0.153
0.549
0.651
0.446

o
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LC
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208

LOCATION
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
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BRIDGE 2
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BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
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BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2
BRIDGE 2

X (k)
0
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Y (k)
1.428
1.428
1.428
1.428
1.428
1.428
1.428
1.428
1.428
2.607
2.608
2.607
2.607
2.607
2.607
2.608
2.608
2.608
2.608
2.608
2.608
6.556
6.556
6.556
6.556
6.556
6.556
6.557
6.557
6.557
6.557
6.557
6.557
14.133
14.133
14.132
14.133
14.133
14.133
14.133
14.133
14.133
14.133
14.133
14.133
12
1.2
12
1.2
12
1.2
1.201
1.201
1.201
1.201
1.201
1.201

Z (k)
0

O OO0 0000000000000 0D0D0D00D0D0DO000D0D0D0D0D0D0D0DO000D0D000D0D0O00000O00O0O0O0OO0OO0OOoOOo



APPENDIX F
Loading Report

Toronto 416.593.5300 | Waterloo 519.616.0895 | Victoria 778.817.1010 | Halifax 902.593.0125 | blackwell.ca
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10815 Rancho Bernardo RD., SD, CA 92127
projectmanager@sullawayeng.com
Phone: 858-312-5150 Fax: 858-777-3534

Design Loads

for
The Cabins

Summit Horizon Neighborhood
Eden, UT

Project # 10972

date;
7/11/2016
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10815 Rancho Bernardo RD., SD, CA 92127
projectmanager@sullawayeng.com
Phone: 858-312-5150 Fax: 858-777-3534

PROJECT: Summit Horizon
PROJ. NO.: 10972
CLIENT: Blackwell

DATE: 3/25/2016
ENGINEER: mfs

building code; IBC 2012

Seismic Analysis- Building Structure

units; pounds, feet unless noted otherwise

Design Force (ASCE 12)
Latitude 41.3007
Longitude -111.8127
S;= 0.304 (from USGS) I= 1.0
Sps= 0.683 Risk Category Il
Spi= 0.363 Seismic Design Cat. D
Ss= 0.898
F= 114
F.= 1.80
R Q Cd ASCE Table 12.2-1 B.3. "Steel ordinary concentrically braced frame"
3.25 2 3.25
V=C,W C.=Spg/(R/) Cs= 0.21
Vertical Seismic Loads
E,=0.2SpsDL
Live Loads
Typical L= 40 psf Roof 20 psf
Reduction
L=L,(0.25+15/sqrt(K, At)) R1= 0.6
KLL= 1 R2= 0.6
A= 1000 L=L,R{Ry= 7.20 psf
Ar(sf) L (psf)
1000 28.97
1500 25.49
2000 23.42
2500 22.00

Loads for parking structure

Truck- 250 psf

HS0-44 (aashto TRUCK) 40
8
32

or 16 kip point load (one wheel load)

kip truck, with;
kip on front axil
kip on back axil

Note- | put in a call to the fire marshal to get fire truck loads.
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10815 Rancho Bernardo RD., SD, CA 92127
projectmanager@sullawayeng.com
Phone: 858-312-5150 Fax: 858-777-3534

PROJECT: Summit Horizon DATE: 3/25/2016
PROJ. NO.: 10972 ENGINEER: mfs
CLIENT: Blackwell
building code; IBC 2012 units; pounds, feet unless noted otherwise
Snow Load ASCE Chap. 7
Exposure Factor: Ce= = 1.0
Thermal Factor: Ci= = 1.0
Importance Factor: = = 1.0
Roof Slope Factor: Cs= = 1.00
Ground Snow Load: Py = = 2743 |psf
Flat Roof Snow Load: pr = 07*Ce*Ct*1*pg-= 192  psf
Sloped Roof Snow Load: ps = Cs*pf= 192 psf
Snow Dirift: 0.0
Roof Slope: S= 2.0
Drift - Courtyard note- No snow drift on roof
.= 13.3 ft
hg=.43*(1,)*0.33*(pg+10)*0.25-1.5= 2.7 ft leeward
he= 46 ft windward w=4h,= 184 ft

he=15.6-hg= 11.0 ft
1=0.13pg+14 <30 = 30 pcf
h= 6.4 ft
driftload =pgy=hgy= 138 psf
pq = 0 at a distance of 'w' from wall

Frost Depth

40 inches




3/25/2016 Design Maps Summary Report
2LUSGES Design Maps Summary’Réport

User-Specified Input

Report Title Summit Horizon, Eden, UT
Fri March 25, 2016 18:16:11 UTC

Building Code Reference Document 2012 International Building Code
(which utilizes USGS hazard data available in 2008)

Site Coordinates 41.3007°N, 111.8127°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/III

USGS-Provided Output

Ss
S,

1.025 g Sos
0.545 g So,

0.683 g
0.363 g

0.898 g Sus
0.304 g Su:

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the "2009 NEHRP” building code reference document.

MCE, Response Spectrum Design Response Spectrum

270+
055 T
055 1
a4k
a4zl

Sa (g}
Sa (g}

0.35 7

0.8 T

0.2

014 -

01l + 007 +

000 T t T t T T T T T i 0,00 T t T t T T T T T i
000 020 040 0G0 020 1,00 1.20 1.40 l.&0 1.80 200 0,00 020 040 0G0 002d 1.00 1.20 1.40 1.&0 1.80 200

Period, T (sec) Period, T (sec)

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

http://ehp2-earthquake.wr.usgs.gov/designmaps/us/summary.php?template=minimal &l atitude=41.3007& ongitude=-111.8127&siteclass=3&riskcategory=0&editi... 1/1


http://www.usgs.gov/
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1000 sqft Cabin

34.5 ft
30.0 ft

LM_‘J
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MecaWind Pro v2.2.6.1 per ASCE 7-10

Developed by MECA Enterprises, Inc. Copyright www.mecaenterprises.com

Date : 7/12/2016 Project No. - JobNo
Company Name : True Designed By : Engineer
Address : Address Description : Description
City : City Customer Name : Customer
State : State Proj Location : Location

File Location: S:\Projects\10900-10999\10972\Cabins\1000 sqgft\mecawind 1000sf.wnd

Input Parameters: Directional Procedure All Heights Building (Ch 27 Part 1)

Basic Wind Speed(V) = 115.00 mph

Structural Category = 11 Exposure Category = C
Natural Frequency = N/A Flexible Structure = No
Importance Factor = 1.00 Kd Directional Factor = 0.85
Alpha = 9.50 Z9 = 900.00 ft
At = 0.11 Bt = 1.00

Am = 0.15 Bm = 0.65

Cc = 0.20 1 = 500.00 ft
Epsilon = 0.20 Zmin = 15.00 ft
Slope of Roof = 5.837838 : 12 Slope of Roof(Theta) = 25.94 Deg
h: Mean Roof Ht = 32.25 ft Type of Roof = GABLED

RHt: Ridge Ht = 34.50 ft Eht: Eave Height = 30.00 ft
OH: Roof Overhang at Eave= .00 ft Overhead Type = No Overhang
Bldg Length Along Ridge = 36.00 ft Bldg Width Across Ridge= 18.50 ft

Gust Factor Calculations
Gust Factor Category | Rigid Structures - Simplified Method

Gustl: For Rigid Structures (Nat. Freq.>1 Hz) use 0.85 = 0.85

Gust Factor Category 11 Rigid Structures - Complete Analysis

Zm: 0.6*Ht = 19.35 ft

1zm: Cc*(33/Zm)"0.167 = 0.22

Lzm: 1*(Zm/33)"Epsilon = 449.37 ft

Q: (1/(1+0.63*((B+Ht)/Lzm)"0.63))"0.5 = 0.93

Gust2: 0.925*((1+1.7*1zm*3.4*Q)/(1+1.7*3_.4*1zm)) = 0.89

Gust Factor Summary

Not a Flexible Structure use the Lessor of Gustl or Gust2 = 0.85
Table 26.11-1 Internal Pressure Coefficients for Buildings, GCpi

GCPi : Internal Pressure Coefficient = +/-0.18

Wind Pressurs Main Wind Force Resisting System (MWFRS) - Ref Figure 27.4-1

Kh: 2.01*(Ht/Zg)"(2/Alpha) = 1.00

Kht: Topographic Factor (Figure 6-4) = 1.00

Qh:  .00256*(V)"2*1*Kh*Kht*Kd = 28.70 psf
Cpww: Windward Wall Cp(Ref Fig 6-6) = 0.80

Roof Area = 740.63 ftN2
Reduction Factor based on Roof Area = 0.83

MWFRS-Wall Pressures for Wind Normal to 36 ft Wall (Normal to Ridge)
All pressures shown are based upon STRENGTH Design, with a Load Factor of 1

wall Cp Pressure Pressure
+GCpi (psf) -GCpi (psf)
Leeward Wall -0.50 -17.36 -7.03
Side Walls -0.70 -22.24 -11.91
wall Elev Kz Kzt Cp qz Press Press Total
ft psf +GCpi -GCpi +/-GCpi
Windward 30.00 0.98 1.00 0.80 28.27 14.06 24.39 31.42
Windward 20.00 0.90 1.00 0.80 25.95 12.48 22.81 29.85
Windward 10.00 0.85 1.00 0.80 24.43 11.45 21.78 28.81
Roof Location Cp Pressure Pressure
+GCpi (psT)-GCpi (psT)
Windward - Min Cp -0.46 -16.39 -6.06
Windward - Max Cp 0.04 -4.19 6.14

Leeward Norm to Ridge -0.60 -19.80 -9.47
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Normal to Ridge - Base Reactions - Walls+Roof +GCpi

Description Press
psf

Leeward Wall -17.36
Side wall -22.24
Side Wwall -22.24
Windward Wall 14.06
Windward Wall 12.48
Windward Wall 11.45
Roof Windward -16.39
Roof Leeward -19.80
Side Wall -22.24
Side wall -22.24
Total .00

Normal to Ridge - Base Reactions - Walls

S

Description Press
psf

Leeward Wall -17.36
Side Wall -22.24
Side wall -22.24
Windward Wall 14.06
Windward Wall 12.48
Windward Wall 11.45
Side wall -22.24
Side wall -22.24
Total .00

Area Fx Fy

2 Kip Kip
1080 .00 18.75
555 -12.34 .00
555 12.34 .00
360 .00 5.06
360 .00 4.49
360 00 4.12
370 .00 -2.65
370 .00 3.21
42  -0.93 .00
42 0.93 .00
4094 .00 32.98
Only +GCpi

Area Fx Fy

2 Kip Kip
1080 .00 18.75
565 -12.34 .00
555 12.34 .00
360 .00 5.06
360 .00 4.49
360 .00 4.12
42  -0.93 .00
42 0.93 .00
3353 .00 32.43

Normal to Ridge - Base Reactions - Walls+Roof -GCpi

o

Description Press
psf

Leeward Wall -7.03
Side wall -11.91
Side wall -11.91
Windward Wall 24.39
Windward Wall 22.81
Windward Wall 21.78
Roof Windward 6.14
Roof Leeward -9.47
Side Wall -11.91
Side wall -11.91
Total .00

Normal to Ridge - Base Reactions - Walls

)

Description Press
psf

Leeward Wall -7.03
Side Wall -11.91
Side wall -11.91
Windward Wall 24.39
Windward Wall 22.81
Windward Wall 21.78
Side wall -11.91
Side Wwall -11.91
Total .00

Area Fx Fy

ftr2 Kip Kip
1080 .00 7.59
555 -6.61 .00
555 6.61 .00
360 .00 8.78
360 .00 8.21
360 .00 7.84
370 .00 0.99
370 .00 1.53
42  -0.50 .00
42 0.50 .00
4094 .00 34.96
Only -GCpi

Area Fx Fy

2 Kip Kip
1080 .00 7.59
565 -6.61 .00
555 6.61 .00
360 .00 8.78
360 .00 8.21
360 .00 7.84
42  -0.50 .00
42 0.50 .00
3353 .00 32.43

Normal to Ridge - Base Reactions - Walls+Roof MIN

o

Description Press

psf
Windward Wall 16.00
Windward Wall 16.00

Windward Wall 16.00

Area* Fx Fy

2 Kip Kip
360 .00 5.76
360 .00 5.76
360 .00 5.76
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Roof Windward 8.00 162 .00 1.30 .00 41.8 0 0
Roof Leeward 8.00 162 .00 1.30 .00 41.8 0 0
Total .00 1404 .00 19.87 .00 342.8 0 0

Notes - Normal to Ridge

Note (1) Per Fig 27.4-1 Note 7, Since Theta > 10 Deg base calcs on Mean Ht

Note (2) Wall & Roof Pressures = Qh*(G*Cp - GCPi)

Note (3) +GCpi = Positive Internal Bldg Press, -GCPi = Negative Internal Bldg Press
Note (4) Total Pressure = Leeward Press + Windward Press (For + or - GCPi)

Note (5) Ref Fig 27.4-1, Normal to Ridge (Theta>=10), Theta= 25.9 Deg, h/l= 0.90
Note (6) X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical

Note (7) MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf

Note (8) Area* = Area of the surface projected onto a vertical plane normal to wind.

MWFRS-Wall Pressures for Wind Normal to 18.5 ft wall (Along Ridge)
All pressures shown are based upon STRENGTH Design, with a Load Factor of 1

Wall Cp Pressure Pressure
+GCpi (psT) -GCpi (pst)
Leeward Wall -0.31 -12.75 -2.42
Side Walls -0.70 -22.24 -11.91
wall Elev Kz Kzt Cp qz Press Press Total
ft psf  +GCpi -GCpi +/-GCpi
Windward 34.50 1.01 1.00 0.80 29.11 14.63 24.96 27.38
Windward 30.00 0.98 1.00 0.80 28.27 14.06 24.39 26.80
Windward 20.00 0.90 1.00 0.80 25.95 12.48 22.81 25.23
Windward 10.00 0.85 1.00 0.80 24.43 11.45 21.78 24.19
Roof - Dist from Windward Edge Cp Pressure Pressure
+GCpi(psT)-GCpi(psT)
Roof: 0.0 ft to 16.1 ft -1.05 -30.69 -20.36
Roof: 16.1 ft to 32.3 ft -0.74 -23.26 -12.93
Roof: 32.3 ft to 36.0 ft -0.66 -21.23 -10.89
Along Ridge - Base Reactions - Walls+Roof +GCpi
Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -12.75 555 7.08 .00 .00 0 -106.1 .0
Side Wall -22.24 1080 .00 24.02 .00 360.3 .0 .0
Side wall -22.24 1080 .00 -24.02 .00 -360.3 .0 .0
Windward Wall 14.06 185 2.60 .00 .00 0 -65.0 .0
Windward Wall 12.48 185 2.31 .00 .00 0 -34.6 .0
Windward Wall 11.45 185 2.12 .00 .00 .0 -10.6 .0
Roof (0 to h/2) -30.69 166 .00 -2.23 4.58 -50.7 -45.5 -22.1
Roof (0 to h/2) -30.69 166 .00 2.23 4.58 50.7 -45.5 22.1
Roof (h/2 to h) -23.26 166 .00 -1.69 3.47 -38.4 21.5 10.4
Roof (h/2 to h) -23.26 166 .00 1.69 3.47 38.4 21.5 -10.4
Roof (h to 2h) -21.23 39 .00 -0.36 0.74 -8.1 11.9 5.8
Roof (h to 2h) -21.23 39 .00 0.36 0.74 8.1 11.9 -5.8
Leeward Wall -12.75 42 0.53 .00 .00 0 -16.7 .0
Windward Wall 14.63 42 0.61 .00 .00 0 -19.2 .0
Total .00 4094 15.24 .00 17.57 0 -276.6 .0
Along Ridge - Base Reactions - Walls Only +GCpi
Description Press Area Fx Fy Fz Mx My Mz
psfT 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -12.75 555 7.08 .00 .00 .0 -106.1 .0
Side wall -22.24 1080 .00 24.02 .00 360.3 .0 .0
Side Wall -22.24 1080 .00 -24.02 .00 -360.3 .0 .0
Windward Wall 14.06 185 2.60 .00 .00 .0 -65.0 .0
Windward Wall 12.48 185 2.31 .00 .00 .0 -34.6 .0
Windward Wall 11.45 185 2.12 .00 .00 .0 -10.6 .0
Leeward Wall -12.75 42 0.53 .00 .00 .0 -16.7 .0
Windward Wall 14.63 42 0.61 .00 .00 .0 -19.2 .0
Total .00 3353 15.24 .00 .00 0 -252.3 .0
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Along Ridge - Base Reactions - Walls+Roof -GCpi

Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -2.42 555 1.34 .00 .00 .0 -20.1 .0
Side Wall -11.91 1080 .00 12.86 .00 193.0 .0 .0
Side wall -11.91 1080 .00 -12.86 .00 -193.0 .0 .0
Windward Wall 24.39 185 4.51 .00 .00 .0 -112.8 .0
Windward Wall 22.81 185 4.22 .00 .00 .0 -63.3 .0
Windward Wall 21.78 185 4.03 .00 .00 .0 -20.1 .0
Roof (0 to h/2) -20.36 166 .00 -1.48 3.04 -33.6 -30.2 -14.7
Roof (0 to h/2) -20.36 166 .00 1.48 3.04 33.6 -30.2 14.7
Roof (h/2 to h) -12.93 166 .00 -0.94 1.93 -21.3 11.9 5.8
Roof (h/2 to h) -12.93 166 .00 0.94 1.93 21.3 11.9 -5.8
Roof (h to 2h) -10.89 39 .00 -0.18 0.38 -4.2 6.1 3.0
Roof (h to 2h) -10.89 39 .00 0.18 0.38 4.2 6.1 -3.0
Leeward Wall -2.42 42 0.10 .00 .00 .0 -3.2 .0
Windward Wall 24.96 42 1.04 .00 .00 .0 -32.7 .0
Total .00 4094 15.24 .00 10.69 .0 -276.6 .0
Along Ridge - Base Reactions - Walls Only -GCpi
Description Press Area Fx y Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -2.42 555 1.34 .00 .00 .0 -20.1 .0
Side wall -11.91 1080 .00 12.86 .00 193.0 .0 .0
Side Wall -11.91 1080 .00 -12.86 .00 -193.0 .0 .0
Windward Wall 24.39 185 4.51 .00 .00 .0 -112.8 .0
Windward Wall 22.81 185 4.22 .00 .00 .0 -63.3 .0
Windward Wall 21.78 185 4.03 .00 .00 .0 -20.1 .0
Leeward Wall -2.42 42 0.10 .00 .00 .0 -3.2 .0
Windward Wall 24.96 42 1.04 .00 .00 .0 -32.7 .0
Total .00 3353 15.24 .00 .00 .0 -252.3 .0
Along Ridge - Base Reactions - Walls+Roof MIN
Description Press  Area* Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Windward Wall 16.00 185 2.96 .00 .00 .0 -74.0 .0
Windward Wall 16.00 185 2.96 .00 .00 .0 -44.4 .0
Windward Wall 16.00 185 2.96 .00 .00 .0 -14.8 .0
Windward Wall 16.00 42 0.67 .00 .00 .0 -21.0 .0
Total .00 597 9.55 .00 .00 .0 -154.2 .0
Notes - Along Ridge
Note (1) Ref Fig 27.4-1, Parallel to Ridge (AIl), h/1= 0.90
Note (2) X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
Note (3) MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
Note (4) Area* = Area of the surface projected onto a vertical plane normal to wind.
Total Base Reaction Summary
Description Fx Fy Fz Mx My Mz
Kip Kip Kip K-ft K-ft K-ft
Normal to Ridge Walls+Roof +GCpi .0 33.0 12.1 508.4 .0 .0
Normal to Ridge Walls Only +GCpi .0 32.4 .0 495.8 .0 .0
Normal to Ridge Walls+Roof -GCpi .0 35.0 1.1 553.3 .0 .0
Normal to Ridge Walls Only -GCpi .0 32.4 .0 495.8 .0 .0
Normal to Ridge Walls+Roof MIN .0 19.9 .0 342.8 .0 .0
Along Ridge Walls+Roof +GCpi 15.2 .0 17.6 .0 -276.6 .0
Along Ridge Walls Only +GCpi 15.2 .0 .0 .0 -252.3 .0
Along Ridge Walls+Roof -GCpi 15.2 .0 10.7 .0 -276.6 .0
Along Ridge Walls Only -GCpi 15.2 .0 .0 .0 -252.3 .0
Along Ridge Walls+Roof MIN 9.5 .0 .0 .0 -154.2 .0

Notes Applying to MWFRS Reactions:
Note (1) Per Fig 27.4-1, Note 9, Use greater of Shear calculated with or without roof.
Note (2) X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical



Page 10 of 25

Note (3) MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
Note (4) MIN area is the area of the surface onto a vertical plane normal to wind.
Note (5) Total Roof Area (incl OH Top) = 740.63 sq. ft
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Gust Factor Calculations
Gust Factor Category | Rigid Structures - Simplified Method

Gustl: For Rigid Structures (Nat. Freq.>1 Hz) use 0.85 = 0.85

Gust Factor Category 11 Rigid Structures - Complete Analysis

Zm: 0.6*Ht = 19.96 ft

Izm: Cc*(33/Zm)"0.167 = 0.22

Lzm: 1*(Zm/33)"Epsilon = 452.16 ft

Q: (1/(1+0.63*((B+Ht)/Lzm)"0.63))"0.5 = 0.92

Gust2: 0.925*((1+1.7*1zm*3.4*Q)/(1+1.7*3.4*1zm)) = 0.89

Gust Factor Summary

Not a Flexible Structure use the Lessor of Gustl or Gust2 = 0.85
Table 26.11-1 Internal Pressure Coefficients for Buildings, GCpi

GCPi : Internal Pressure Coefficient = +/-0.18

Wind Pressurs Main Wind Force Resisting System (MWFRS) - Ref Figure 27.4-1

Kh: 2.01*(Ht/Zg)~(2/Alpha) = 1.00

Kht: Topographic Factor (Figure 6-4) = 1.00

Qh:  .00256*(V)"2*1*Kh*Kht*Kd = 28.89 psf
Cpww: Windward Wall Cp(Ref Fig 6-6) = 0.80

Roof Area = 1095.85 ft"2
Reduction Factor based on Roof Area = 0.80

MWFRS-Wall Pressures for Wind Normal to 40 ft Wall (Normal to Ridge)
All pressures shown are based upon STRENGTH Design, with a Load Factor of 1

wall Cp Pressure Pressure
+GCpi (psf) -GCpi (psf)

Leeward Wall -0.50 -17.48 -7.08
Side Walls -0.70 -22.39 -11.99
wall Elev Kz Kzt Cp qz Press Press Total
ft psf +GCpi -GCpi +/-GCpi
Windward 30.20 0.98 1.00 0.80 28.31 14.05 24.45 31.53
Windward 20.20 0.90 1.00 0.80 26.01 12.49 22.89 29.96
Windward 10.20 0.85 1.00 0.80 24.43 11.41 21.81 28.89
Windward 0.20 0.85 1.00 0.80 24.43 11.41 21.81 28.89
Roof Location Cp Pressure Pressure
+GCpi (psT)-GCpi (psT)
Windward - Min Cp -0.44 -16.00 -5.60
Windward - Max Cp 0.06 -3.73 6.67
Leeward Norm to Ridge -0.60 -19.93 -9.53

Normal to Ridge - Base Reactions - Walls+Roof +GCpi

Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -17.48 1208 .00 21.11 .00 318.8 0 .0
Side wall -22.39 740 -16.57 .00 .00 .0 250.1 .0
Side Wall -22.39 740 16.57 .00 .00 .0 -250.1 .0
Windward Wall 14.05 400 .00 5.62 .00 141.6 0 .0
Windward Wall 12.49 400 .00 4.99 .00 75.9 0 .0
Windward Wall 11.41 400 .00 4.56 .00 23.7 0 .0
Windward Wall 11.41 8 .00 0.09 .00 0.0 0 .0
Roof Windward -16.00 548 .00 -3.92 7.84 -82.5 0 .0
Roof Leeward -19.93 548 .00 4.89 9.77 102.8 .0 .0
Side Wwall -22.39 75 -1.68 .00 .00 .0 54.2 .0
Side Wall -22.39 75 1.68 .00 .00 .0 -54.2 .0
Total .00 5142 .00 37.35 17.61 580.3 0 0
Normal to Ridge - Base Reactions - Walls Only +GCpi
Description Press Area Fx Fy Fz Mx My Mz
psfT 2 Kip Kip Kip K-ft K-ft K-ft

Leeward Wall -17.48 1208 .00 21.11 .00 318.8 .0 .0
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Side wall -22.39 740 -16.57 .00 .00 .0 250.1 .0
Side Wall -22.39 740 16.57 .00 .00 .0 -250.1 .0
Windward Wall 14.05 400 .00 5.62 .00 141.6 .0 .0
Windward Wall 12.49 400 .00 4.99 00 75.9 .0 .0
Windward Wall 11.41 400 .00 4.56 .00 23.7 .0 .0
Windward Wall 11.41 8 .00 0.09 .00 0.0 .0 .0
Side Wall -22.39 75 -1.68 .00 .00 .0 54.2 .0
Side Wall -22.39 75 1.68 .00 .00 .0 -54.2 .0
Total .00 4046 00 36.38 00 560.1 0 0
Normal to Ridge - Base Reactions - Walls+Roof -GCpi
Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -7.08 1208 .00 8.55 .00 129.1 0 .0
Side Wall -11.99 740 -8.87 .00 .00 .0 133.9 .0
Side Wall -11.99 740 8.87 .00 .00 .0 -133.9 .0
Windward Wall 24.45 400 .00 9.78 .00 246.4 0 .0
Windward Wall 22.89 400 .00 9.15 .00 139.1 0 .0
Windward Wall 21.81 400 .00 8.72 .00 45.4 0 .0
Windward Wall 21.81 8 .00 0.17 .00 0.0 0 .0
Roof Windward 6.67 548 .00 1.64 -3.27 34.4 (0] .0
Roof Leeward -9.53 548 .00 2.34 4.67 49.1 .0 .0
Side Wall -11.99 75 -0.90 .00 .00 .0 29.0 .0
Side Wall -11.99 75 0.90 .00 .00 .0 -29.0 .0
Total .00 5142 00 40.36 1.40 643.6 0 0
Normal to Ridge - Base Reactions - Walls Only -GCpi
Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -7.08 1208 .00 8.55 .00 129.1 0 .0
Side Wall -11.99 740 -8.87 .00 .00 .0 133.9 .0
Side Wall -11.99 740 8.87 .00 .00 .0 -133.9 .0
Windward Wall 24.45 400 .00 9.78 .00 246.4 0 .0
Windward Wall 22.89 400 .00 9.15 00 139.1 0 .0
Windward Wall 21.81 400 .00 8.72 .00 45.4 0 .0
Windward Wall 21.81 8 .00 0.17 .00 0.0 .0 .0
Side Wall -11.99 75 -0.90 .00 .00 .0 29.0 .0
Side Wall -11.99 75 0.90 .00 .00 .0 -29.0 .0
Total .00 4046 00 36.38 00 560.1 0 0
Normal to Ridge - Base Reactions - Walls+Roof MIN
Description Press  Area* Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Windward Wall 16.00 400 .00 6.40 .00 161.3 0 .0
Windward Wall 16.00 400 .00 6.40 .00 97.3 (0] .0
Windward Wall 16.00 400 .00 6.40 .00 33.3 0 .0
Windward Wall 16.00 8 .00 0.13 .00 0.0 0 .0
Roof Windward 8.00 245 .00 1.96 .00 65.3 0 .0
Roof Leeward 8.00 245 .00 1.96 .00 65.3 (0] .0
Total .00 1698 00 23.25 00 422.4 0 0

Notes - Normal to Ridge

Note (1) Per Fig 27.4-1 Note 7, Since Theta > 10 Deg base calcs on Mean Ht

Note (2) Wall & Roof Pressures = Qh*(G*Cp - GCPi)

Note (3) +GCpi = Positive Internal Bldg Press, -GCPi = Negative Internal Bldg Press
Note (4) Total Pressure = Leeward Press + Windward Press (For + or - GCPi)

Note (5) Ref Fig 27.4-1, Normal to Ridge (Theta>=10), Theta= 26.6 Deg, h/1= 0.83
Note (6) X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical

Note (7) MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf

Note (8) Area* = Area of the surface projected onto a vertical plane normal to wind.

MWFRS-Wall Pressures for Wind Normal to 24.5 ft wall (Along Ridge)
All pressures shown are based upon STRENGTH Design, with a Load Factor of 1

wall Cp Pressure Pressure
+GCpi (psf) -GCpi (psf)
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Press Press
+GCpi  -GCpi

Total

+/-GCpi
1 29.18
5 28.42
9 26.86
1 25.78
1 25.78

Pressure Pressure
+GCpi (psF)-GCpi (psT)

-19.
-13.

Leeward Wall -0.37 -14.37
Side Walls -0.70 -22.39 -
wall Elev Kz Kzt Cp qz
ft psf
Windward 36.33 1.02 1.00 0.80 29.43
Windward 30.20 0.98 1.00 0.80 28.31
Windward 20.20 0.90 1.00 0.80 26.01
Windward 10.20 0.85 1.00 0.80 24.43
Windward 0.20 0.85 1.00 0.80 24.43
Roof - Dist from Windward Edge Cp
Roof: 0.0 ft to 16.6 ft -0.99
Roof: 16.6 ft to 33.3 ft -0.77
Roof: 33.3 ft to 40.0 ft -0.63

Along Ridge - Base

Description

-10.

Leeward Wall
Side wall

Side Wall
Windward Wall
Windward Wall
Windward Wall
Windward Wall
Roof (0O to h/2)
Roof (0 to h/2)
Roof (h/2 to h)
Roof (h/2 to h)
Roof (h to 2h)
Roof (h to 2h)
Leeward Wall
Windward Wall

-63.
63.
-51.
51.
-18.
18.

-35.
35.
12.

-12.
14.

-14.

Along Ridge - Base

Description

Reactions - Walls+Roof +GCpi

Press Area Fx Fy
psfT 2 Kip Kip
-14.37 740 10.63
-22.39 1208 .00 27
-22.39 1208 .00 -27
14.05 245 3.44
12.49 245 3.06
11.41 245 2.80
11.41 5 0.06
-29.58 228 .00 -3.
-29.58 228 .00 3
-24.04 228 .00 -2
-24.04 228 .00 2
-20.73 92 .00 -0.
-20.73 92 .00 0
-14.37 75 1.08
14.81 75 1.11

.00 5142 22.18

Reactions - Walls Only +GCpi

S

Leeward Wall
Side Wwall

Side Wall

Windward Wall
Windward Wall
Windward Wall
Windward Wall
Leeward Wall
Windward Wall

Along Ridge - Base

Description

Press Area Fx Fy
psf 2 Kip Kip
-14.37 740 10.63
-22.39 1208 .00 27.
-22.39 1208 .00 -27
14.05 245 3.44
12.49 245 3.06
11.41 245 2.80
11.41 5 0.06
-14.37 75 1.08
14.81 75 1.11

.00 4046  22.18

Reactions - Walls+Roof -GCpi

o

Leeward Wall
Side wall

Side Wwall
Windward Wall
Windward Wall
Windward Wall
Windward Wall
Roof (0 to h/2)
Roof (0 to h/2)
Roof (h/2 to h)
Roof (h/2 to h)
Roof (h to 2h)

Press Area Fx Fy
psf 2 Kip Kip
-3.97 740 2.94

-11.99 1208 .00 14

-11.99 1208 .00 -14
24.45 245 5.99
22.89 245 5.61
21.81 245 5.34
21.81 5 0.11

-19.18 228 .00 -1.

-19.18 228 .00 1.

-13.64 228 .00 -1.

-13.64 228 .00 1.

-10.33 92 .00 -0.

-29.58
-24.04
-20.73

Fz

Kip
.00 .00
.05 .00
.05 .00
.00 .00
.00 .00
.00 .00
.00 .00
02 6.03
.02 6.03
.45 4.90
.45 4.90
86 1.71
.86 1.71
.00 .00
.00 .00
.00 25.27

Fz

Kip
00 .00
05 .00
.05 .00
00 .00
00 .00
00 .00
00 .00
00 .00
00 .00
.00 .00

Fz

Kip
.00 .00
.48 .00
.48 .00
00 .00
00 .00
00 .00
00 .00
96 3.91
96 3.91
39 2.78
39 2.78
43 0.85

-41.
41.
-29.
29.
-9.

ONNRPRFPOOOONNO

-150.
-85.
-27.

-0.
-45.
-45.

13.

13.

14.

NOONNOWONOOOM

-22.
22.

-6.

FOOMPOOOO00O



Roof (h to 2h)

Leeward Wall
Windward Wall
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Along Ridge - Base

Description

.00 0.43
0.30 .00
1.89 .00

22.18 .00

Reactions - Walls Only -GCpi

Leeward Wall
Side wall

Side Wwall

Windward Wall
Windward Wall
Windward Wall
Windward Wall
Leeward Wall
Windward Wall

Press Area
psf 2 K
-3.97 740

-11.99 1208

-11.99 1208
24.45 245
22.89 245
21.81 245
21.81 5
-3.97 75
25.21 75

.00 4046

Along Ridge - Base Reactions - Walls+Roof MIN

Description

S

Windward Wall
Windward Wall
Windward Wall
Windward Wall
Windward Wall

Press Area*
psf 2
16.00 245
16.00 245
16.00 245
16.00 5
16.00 75

.00 815

Notes - Along Ridge
Note (1) Ref Fig 27.4-1, Parallel to Ridge (AIl), h/1= 0.83
Note (2) X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical

Note (3) MIN
Note (4) Area*

Total Base Reaction Summary

Description

Minimum pressures on Walls
Area of the surface projected onto a vertical plane normal to wind.

Fx \%
ip Kip
2.94 .00
.00 14.48
.00 -14.48
5.99 .00
5.61 .00
5.34 .00
0.11 .00
0.30 .00
1.89 .00
22.18 .00
Fx Fy
ip Kip
3.92 .00
3.92 .00
3.92 .00
0.08 .00
1.20 .00
13.04 .00

16 psft and Roof = 8 psf

Normal
Normal
Normal
Normal
Normal to
Along Ridge
Along Ridge
Along Ridge
Along Ridge
Along Ridge

Note
Note
Note
Note
Note

Ridge
Walls+Roof
Walls Only
Walls+Roof
Walls Only
Wal Is+Roof MIN

Walls+Roof
Walls Only
Walls+Roof
Walls Only -GCpi
Walls+Roof MIN
+GCpi
+GCpi
-GCpi
-GCpi

+GCpi
+GCpi
-GCpi

Notes Applying to MWFRS Reactions:
Per Fig 27.4-1, Note 9, Use greater of Shear calculated with or without roof.
X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf

MIN area is the area of the surface onto a vertical plane normal to wind.
Total Roof Area (incl OH Top) = 1095.85 sq. ft

.0
22.2
22.2
22.2
22.2
13.0

Fy Fz
Kip Kip
37.3 17
36.4
40.4 1
36.4
23.3
.0 25.
.0
.0 15.
.0
.0

OORrOWOoOOhMOO®

-414.
-379.
-414.
-379.
-217.

O~ OPM~MOOOOO
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Gust Factor Calculations
Gust Factor Category | Rigid Structures - Simplified Method

Gustl: For Rigid Structures (Nat. Freq.>1 Hz) use 0.85 = 0.85

Gust Factor Category 11 Rigid Structures - Complete Analysis

Zm: 0.6*Ht = 19.32 ft

Izm: Cc*(33/Zm)"0.167 = 0.22

Lzm: 1*(Zm/33)"Epsilon = 449.23 ft

Q: (1/(1+0.63*((B+Ht)/Lzm)"0.63))"0.5 = 0.93

Gust2: 0.925*((1+1.7*1zm*3.4*Q)/(1+1.7*3.4*1zm)) = 0.89

Gust Factor Summary

Not a Flexible Structure use the Lessor of Gustl or Gust2 = 0.85
Table 26.11-1 Internal Pressure Coefficients for Buildings, GCpi

GCPi : Internal Pressure Coefficient = +/-0.18

Wind Pressurs Main Wind Force Resisting System (MWFRS) - Ref Figure 27.4-1

Kh: 2.01*(Ht/Zg)~(2/Alpha) = 1.00

Kht: Topographic Factor (Figure 6-4) = 1.00

Qh:  .00256*(V)"2*1*Kh*Kht*Kd = 28.69 psf
Cpww: Windward Wall Cp(Ref Fig 6-6) = 0.80

Roof Area = 1256.67 ft"2
Reduction Factor based on Roof Area = 0.80

MWFRS-Wall Pressures for Wind Normal to 50 ft Wall (Normal to Ridge)
All pressures shown are based upon STRENGTH Design, with a Load Factor of 1

wall Cp Pressure Pressure
+GCpi (psf) -GCpi (psf)

Leeward Wall -0.50 -17.36 -7.03
Side Walls -0.70 -22.24 -11.91
wall Elev Kz Kzt Cp qz Press Press Total
ft psf +GCpi -GCpi +/-GCpi
Windward 29.40 0.98 1.00 0.80 28.15 13.98 24.30 31.33
Windward 19.40 0.90 1.00 0.80 25.79 12.37 22.70 29.73
Windward 9.40 0.85 1.00 0.80 24.43 11.45 21.78 28.81
Roof Location Cp Pressure Pressure
+GCpi (psT)-GCpi (psT)
Windward - Min Cp -0.44 -15.89 -5.57
Windward - Max Cp 0.06 -3.70 6.63
Leeward Norm to Ridge -0.60 -19.80 -9.47

Normal to Ridge - Base Reactions - Walls+Roof +GCpi

Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -17.36 1470 .00 25.52 .00 375.1 .0 .0
Side wall -22.24 662 -14.71 .00 .00 0 216.2 .0
Side wall -22.24 662 14.71 .00 .00 0 -216.2 .0
Windward Wall 13.98 500 .00 6.99 .00 170.5 .0 .0
Windward Wall 12.37 500 .00 6.19 .00 89.1 .0 .0
Windward Wall 11.45 470 .00 5.38 .00 25.3 .0 .0
Roof Windward -15.89 628 .00 -4.45 8.94 -93.0 .0 .0
Roof Leeward -19.80 628 .00 5.54 11.14 115.9 .0 .0
Side wall -22.24 63 -1.40 .00 .00 0 43.8 .0
Side wall -22.24 63 1.40 .00 .00 0 -43.8 .0
Total .00 5646 .00 45.16 20.08 682.8 0 0
Normal to Ridge - Base Reactions - Walls Only +GCpi
Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -17.36 1470 .00 25.52 .00 375.1 .0 .0
Side wall -22.24 662 -14.71 .00 .00 .0 216.2 .0
Side wall -22.24 662 14.71 .00 .00 .0 -216.2 .0



Windward Wall
Windward Wall
Windward Wall
Side wall
Side Wall
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Normal to Ridge -

Description

Press
psf

Leeward Wall
Side wall
Side Wall
Windward Wall
Windward Wall
Windward Wall
Roof Windward
Roof Leeward
Side Wwall
Side wall

Normal to Ridge - Base Reactions - Walls

Description

Press
psf

)

Leeward Wall
Side Wwall
Side wall
Windward Wall
Windward Wall
Windward Wall
Side wall
Side Wall

Normal to Ridge -

Description

Press
psf

S

Windward Wall
Windward Wall
Windward Wall
Roof Windward
Roof Leeward

Notes - Normal to

Note (1) Per Fig 27.4-1 Note 7, Since Theta > 10 Deg
Note (2) Wall & Roof Pressures =

Note (3) +GCpi =

Note (4) Total Pressure =

Note (5)

Note (6)

Note (7) MIN = Minimum pressures on Walls

Note (8) Area* =

500 .00 6.99 .00 170.5
500 .00 6.19 .00 89.1
470 .00 5.38 .00 25.3

63 -1.40 .00 .00 .0 43

63 1.40 .00 .00 .0 -43
4389 .00 44.07 .00 660.0

Base Reactions - Walls+Roof -GCpi

Area Fx Fy Fz Mx My

2 Kip Kip Kip K-ft K-ft
1470 .00 10.33 .00 151.9

662 -7.88 .00 .00 .0 115

662 7.88 .00 .00 .0 -115
500 .00 12.15 .00 296.5
500 .00 11.35 .00 163.4
470 .00 10.23 .00 48.1
628 .00 1.86 -3.73 38.8
628 .00 2.65 5.33 55.4

63 -0.75 .00 .00 .0 23

63 0.75 .00 .00 .0 -23
5646 .00 48.58 1.60 754.1

Only -GCpi

Area Fx Fy Fz Mx My

2 Kip Kip Kip K-ft K-ft
1470 .00 10.33 .00 151.9

662 -7.88 .00 .00 .0 115

662 7.88 .00 .00 .0 -115
500 .00 12.15 .00 296.5
500 .00 11.35 .00 163.4
470 .00 10.23 .00 48.1

63 -0.75 .00 .00 .0 23

63 0.75 .00 .00 .0 -28
4389 .00 44.07 .00 660.0

Base Reactions - Walls+Roof MIN

Area* Fx Fy Fz Mx My

2 Kip Kip Kip K-ft K-ft
500 .00 8.00 .00 195.2
500 .00 8.00 .00 115.2
470 .00 7.52 .00 35.3
280 .00 2.24 .00 72.1
280 .00 2.24 .00 72.1
2030 .00 28.00 .00 490.0

Ridge

16

base calcs on Mean Ht

Qh*(G*Cp - GCPI)
Positive Internal Bldg Press, -GCPi = Negative Internal Bldg Press
Leeward Press + Windward Press (For + or - GCPi)
Ref Fig 27.4-1, Normal to Ridge (Theta>=10), Theta= 26.5 Deg, h/I= 0.64
X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical

psf and Roof = 8 psf

Area of the surface projected onto a vertical plane normal to wind.

MWFRS-Wall Pressures for Wind Normal to 22.5 ft wall (Along Ridge)

All pressures shown are based upon STRENGTH Design, with a Load Factor of 1

wall

Leeward Wall
Side Walls

wall

Cp

Pressure
+GCpi (psf)

qz
psf

Pressure
-GCpi (pstP)

Total
+/-GCpi

Press Press
+GCpi  -GCpi
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Windward 35.00 1
Windward 29.40 0
Windward 19.40 O
Windward 9.40 0

.01 1.00 0.80 29.20 14.69 25.02 26.
.98 1.00 0.80 28.15 13.98 24.30 26.
.90 1.00 0.80 25.79 12.37 22.70 24.
.85 1.00 0.80 24.43 11.45 21.78 23.
Cp Pressure Pressure

+GCpi (psT)-GCpi (psT)

: 0.0 ft to 16.1 ft
: 16.1 ft to 32.2 ft
32.2 ft to 50.0 ft

Along Ridge

Area

- Base Reactions - Walls+Roof +GCpi

-42.
42.
-2.

30.
-30.

Description Press
psf

Leeward Wall -12.21
Side wall -22.24
Side wall -22.24
Windward Wall 13.98
Windward Wall 12.37
Windward Wall 11.45
Roof (0 to h/2) -28.10
Roof (0O to h/2) -28.10
Roof (h/2 to h) -25.71
Roof (h/2 to h) -25.71
Roof (h to 2h) -18.76
Roof (h to 2h) -18.76
Leeward Wall -12.21
Windward Wall 14.69
Total .00

Along Ridge - Base Reactions

2

o

Description Press
psf

Leeward Wall -12.21
Side wall -22.24
Side Wwall -22.24
Windward Wall 13.98
Windward Wall 12.37
Windward Wall 11.45
Leeward Wall -12.21
Windward Wall 14.69
Total .00

Along Ridge - Base Reactions

2

)

-27.
27.
-1.

13.
-13.

Description Press
psf

Leeward Wall -1.88
Side wall -11.91
Side wall -11.91
Windward Wall 24.30
Windward Wall 22.70
Windward Wall 21.78
Roof (0 to h/2) -17.77
Roof (O to h/2) -17.77
Roof (h/2 to h) -15.38
Roof (h/2 to h) -15.38
Roof (h to 2h) -8.43
Roof (h to 2h) -8.43
Leeward Wall -1.88
Windward Wall 25.02
Total .00

Along Ridge - Base Reactions

Description Press

- Walls Only -GCpi

Area

-0.94 -28.10 -17.77
-0.84 -25.71 -15.38
-0.56 -18.76 -8.43
Fx Yy Fz Mx
Kip Kip Kip K-ft
8.08 .00 .00 0
.00 32.69 .00 480.5
.00 -32.69 .00 -480.5
3.14 .00 .00 0
2.78 .00 .00 0
2.42 .00 .00 .0
.00 -2.53 5.09 -52.9
.00 2.53 5.09 52.9
.00 -2.32 4.66 -48.4
.00 2.32 4.66 48.4
.00 -1.87 3.76 -39.1
.00 1.87 3.76 39.1
0.77 .00 .00 0
0.93 .00 .00 0
18.12 .00 27.01 0
Fx Fy Fz Mx
Kip Kip Kip K-ft
8.08 .00 .00 .0
.00 32.69 .00 480.5
.00 -32.69 .00 -480.5
3.14 .00 .00 .0
2.78 .00 .00 .0
2.42 .00 .00 .0
0.77 .00 .00 .0
0.93 .00 .00 .0
18.12 .00 .00 0
Fx Yy Fz Mx
Kip Kip Kip K-ft
1.24 .00 .00 .0
.00 17.50 .00 257.3
.00 -17.50 .00 -257.3
5.47 .00 .00 .0
5.11 .00 .00 .0
4.61 .00 .00 .0
.00 -1.60 3.22 -33.5
.00 1.60 3.22 33.5
.00 -1.39 2.79 -29.0
.00 1.39 2.79 29.0
.00 -0.84 1.69 -17.6
.00 0.84 1.69 17.6
0.12 .00 .00 .0
1.58 .00 .00 .0
18.12 .00 15.39 0
Fx Fy Fz Mx

Mz

o
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Leeward Wall
Side wall

Side Wall

Windward Wall
Windward Wall
Windward Wall
Leeward Wall
Windward Wall

psf 2
-1.88 662
-11.91 1470
-11.91 1470
24.30 225
22.70 225
21.78 212
-1.88 63
25.02 63
.00 4389

ip Kip
1.24 .00
.00 17.50
.00 -17.50
5.47 .00
5.11 .00
4.61 .00
0.12 .00
1.58 .00
18.12 .00

Along Ridge - Base Reactions - Walls+Roof MIN

Description

Windward Wall
Windward Wall
Windward Wall
Windward Wall

Press Area*

psf 2 K

16.00 225

16.00 225

16.00 212

16.00 63
.00 725

Notes - Along Ridge
Note (1) Ref Fig 27.4-1, Parallel to Ridge (AIl), h/1= 0.64
Note (2) X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical

Note (3) MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
Area of the surface projected onto a vertical plane normal to wind.

Note (4) Area*

Total Base Reaction Summary

Description

Fx Fy

ip Kip

3.60 .00
3.60 .00
3.38 .00
1.01 .00
11.59 .00

Normal
Normal
Normal
Normal
Normal to

Ridge
Ridge
Ridge
Ridge
Ridge

Walls+Roof
Walls Only
Walls+Roof
Walls Only -GCpi
Walls+Roof MIN

+GCpi
+GCpi
-GCpi

Along Ridge
Along Ridge
Along Ridge
Along Ridge
Along Ridge

Walls+Roof
Walls Only
Walls+Roof -GCpi
Walls Only -GCpi
Walls+Roof MIN

+GCpi
+GCpi

Notes Applying to MWFRS Reactions:

Note
Note
Note
Note
Note

@
(2
3
1G]
®

MIN

.0
18.1
18.1
18.1
18.1
11.6

Fy Fz
Kip Kip
45.2 20
441
48.6 1
44.1
28.0
.0 27.
.0
.0 15.
.0
.0

OO~ OOOOOOHR

-359.
-299.
-359.
-299.
-187.

RPOMODMNOOOOO

K-ft
.0
.0
.0
.0
.0
.0
.0
.0
.0
Mz
K-ft
.0
.0
.0
.0
.0
Mz
K-ft
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

Per Fig 27.4-1, Note 9, Use greater of Shear calculated with or without roof.
X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
Minimum pressures on Walls = 16 psf and Roof = 8 psf

MIN area is the area of the surface onto a vertical plane normal to wind.
Total Roof Area (incl OH Top) = 1256.67 sq. ft
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Gust Factor Calculations
Gust Factor Category | Rigid Structures - Simplified Method

Gustl: For Rigid Structures (Nat. Freq.>1 Hz) use 0.85 = 0.85

Gust Factor Category 11 Rigid Structures - Complete Analysis

Zm: 0.6*Ht = 19.58 ft

Izm: Cc*(33/Zm)"0.167 = 0.22

Lzm: 1*(Zm/33)"Epsilon = 450.41 ft

Q: (1/(1+0.63*((B+Ht)/Lzm)"0.63))"0.5 = 0.92

Gust2: 0.925*((1+1.7*1zm*3.4*Q)/(1+1.7*3.4*1zm)) = 0.88

Gust Factor Summary

Not a Flexible Structure use the Lessor of Gustl or Gust2 = 0.85
Table 26.11-1 Internal Pressure Coefficients for Buildings, GCpi

GCPi : Internal Pressure Coefficient = +/-0.18

Wind Pressurs Main Wind Force Resisting System (MWFRS) - Ref Figure 27.4-1

Kh: 2.01*(Ht/Zg)~(2/Alpha) = 1.00

Kht: Topographic Factor (Figure 6-4) = 1.00

Qh:  .00256*(V)"2*1*Kh*Kht*Kd = 28.77 psf
Cpww: Windward Wall Cp(Ref Fig 6-6) = 0.80

Roof Area = 1903.40 ft"2
Reduction Factor based on Roof Area = 0.80

MWFRS-Wall Pressures for Wind Normal to 64 ft Wall (Normal to Ridge)
All pressures shown are based upon STRENGTH Design, with a Load Factor of 1

wall Cp Pressure Pressure
+GCpi (psf) -GCpi (psf)

Leeward Wall -0.50 -17.41 -7.05
Side Walls -0.70 -22.30 -11.94
wall Elev Kz Kzt Cp qz Press Press Total
ft psf +GCpi -GCpi +/-GCpi
Windward 29.25 0.98 1.00 0.80 28.12 13.94 24.30 31.35
Windward 19.25 0.89 1.00 0.80 25.75 12.33 22.69 29.73
Windward 9.25 0.85 1.00 0.80 24.43 11.43 21.79 28.84
Roof Location Cp Pressure Pressure
+GCpi (psT)-GCpi (psT)
Windward - Min Cp -0.42 -15.45 -5.09
Windward - Max Cp 0.08 -3.22 7.14
Leeward Norm to Ridge -0.60 -19.85 -9.49

Normal to Ridge - Base Reactions - Walls+Roof +GCpi

Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -17.41 1872 .00 32.58 .00 476.5 .0 .0
Side wall -22.30 775 -17.28 .00 .00 .0 252.8 .0
Side wall -22.30 775 17.28 .00 .00 .0 -252.8 .0
Windward Wall 13.94 640 .00 8.92 .00 216.4 .0 .0
Windward Wall 12.33 640 .00 7.89 .00 112.4 .0 .0
Windward Wall 11.43 592 .00 6.77 .00 31.3 .0 .0
Roof Windward -15.45 952 .00 -6.67 13.10 -131.0 .0 .0
Roof Leeward -19.85 952 .00 8.58 16.83 168.3 .0 .0
Side wall -22.30 89 -1.99 .00 .00 .0 62.8 .0
Side wall -22.30 89 1.99 .00 .00 .0 -62.8 .0
Total .00 7377 .00 58.07 29.94 874.0 0 0
Normal to Ridge - Base Reactions - Walls Only +GCpi
Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -17.41 1872 .00 32.58 .00 476.5 .0 .0
Side wall -22.30 775 -17.28 .00 .00 .0 252.8 .0
Side wall -22.30 775 17.28 .00 .00 .0 -252.8 .0
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Windward Wall 13.94 640 .00 8.92 .00 216.4 0 .0
Windward Wall 12.33 640 .00 7.89 00 112.4 0] .0
Windward Wall 11.43 592 .00 6.77 00 31.3 .0 .0
Side Wall -22.30 89 -1.99 .00 .00 .0 62.8 .0
Side Wall -22.30 89 1.99 .00 .00 .0 -62.8 .0
Total .00 5473 00 56.16 00 836.6 0] 0
Normal to Ridge - Base Reactions - Walls+Roof -GCpi
Description Press Area Fx Fy Fz Mx My Mz
psfT 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -7.05 1872 .00 13.20 .00 193.0 .0 .0
Side Wall -11.94 775 -9.25 .00 .00 0 135.4 .0
Side Wall -11.94 775 9.25 .00 .00 .0 -135.4 .0
Windward Wall 24.30 640 .00 15.55 .00 377.1 .0 .0
Windward Wall 22.69 640 .00 14.52 .00 206.9 .0 .0
Windward Wall 21.79 592 .00 12.90 .00 59.7 .0 .0
Roof Windward 7.14 952 .00 3.08 -6.05 60.5 .0 .0
Roof Leeward -9.49 952 .00 4.10 8.05 80.5 .0 .0
Side Wall -11.94 89 -1.07 .00 .00 0 33.6 .0
Side Wall -11.94 89 1.07 .00 .00 0 -33.6 .0
Total .00 7377 00 63.35 2.00 977.6 0] 0
Normal to Ridge - Base Reactions - Walls Only -GCpi
Description Press Area Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Leeward Wall -7.05 1872 .00 13.20 .00 193.0 .0 .0
Side Wall -11.94 775 -9.25 .00 .00 0 135.4 .0
Side Wall -11.94 775 9.25 .00 .00 .0 -135.4 .0
Windward Wall 24.30 640 .00 15.55 .00 377.1 .0 .0
Windward Wall 22.69 640 .00 14.52 .00 206.9 .0 .0
Windward Wall 21.79 592 .00 12.90 .00 59.7 .0 .0
Side Wall -11.94 89 -1.07 .00 .00 0] 33.6 .0
Side Wall -11.94 89 1.07 .00 .00 0 -33.6 .0
Total .00 5473 .00 56.16 00 836.6 0 0
Normal to Ridge - Base Reactions - Walls+Roof MIN
Description Press Area* Fx Fy Fz Mx My Mz
psf 2 Kip Kip Kip K-ft K-ft K-ft
Windward Wall 16.00 640 .00 10.24 .00 248.3 0 0
Windward Wall 16.00 640 .00 10.24 .00 145.9 .0 .0
Windward Wall 16.00 592 .00 9.47 .00 43.8 .0 .0
Roof Windward 8.00 432 .00 3.46 .00 112.8 .0 .0
Roof Leeward 8.00 432 .00 3.46 .00 112.8 0] 0
Total .00 2736 .00 36.86 00 663.6 (0] 0

Notes - Normal to Ridge

Note (1) Per Fig 27.4-1 Note 7, Since Theta > 10 Deg base calcs on Mean Ht

Note (2) Wall & Roof Pressures = Qh*(G*Cp - GCPi)

Note (3) +GCpi = Positive Internal Bldg Press, -GCPi = Negative Internal Bldg Press
Note (4) Total Pressure = Leeward Press + Windward Press (For + or - GCPi)

Note (5) Ref Fig 27.4-1, Normal to Ridge (Theta>=10), Theta= 27.0 Deg, h/l= 0.51
Note (6) X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical

Note (7) MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf

Note (8) Area* = Area of the surface projected onto a vertical plane normal to wind.

MWFRS-Wall Pressures for Wind Normal to 26.5 ft wall (Along Ridge)
All pressures shown are based upon STRENGTH Design, with a Load Factor of 1

wall Cp Pressure Pressure
+GCpi (psf) -GCpi (psf)
Leeward Wall -0.28 -12.01 -1.65
Side Walls -0.70 -22.30 -11.94
wall Elev Kz Kzt Cp qz Press Press Total

ft psf +GCpi -GCpi +/-GCpi
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Windward 36.00 1
Windward 29.25 0
Windward 19.25 0
Windward 9.25 0

.02 1.00 0.80 29.37 14.79 25.15 26
.98 1.00 0.80 28.12 13.94 24.30 25.
.89 1.00 0.80 25.75 12.33 22.69 24.
.85 1.00 0.80 24.43 11.43 21.79 23
Cp Pressure Pressure

+GCpi (psT)-GCpi (psT)

: 0.0 ft to 16.3 ft
: 16.3 ft to 32.6 ft
32.6 ft to 64.0 ft

Along Ridge

Area

- Base Reactions - Walls+Roof +GCpi

-71.
71.
-22.
22.
60.
-60.

Description Press
psf

Leeward Wall -12.01
Side Wwall -22.30
Side wall -22.30
Windward Wall 13.94
Windward Wall 12.33
Windward Wall 11.43
Roof (0 to h/2) -27.25
Roof (O to h/2) -27.25
Roof (h/2 to h) -27.09
Roof (h/2 to h) -27.09
Roof (h to 2h) -17.50
Roof (h to 2h) -17.50
Leeward Wall -12.01
Windward Wall 14.79
Total .00

Along Ridge - Base Reactions

2

o

Description Press
psf

Leeward Wall -12.01
Side wall -22.30
Side Wwall -22.30
Windward Wall 13.94
Windward Wall 12.33
Windward Wall 11.43
Leeward Wall -12.01
Windward Wall 14.79
Total .00

Along Ridge - Base Reactions

2

)

-156.
-85.
-24.

-44._
44.
-13.
13.
24.
-24.

Description Press
psf

Leeward Wall -1.65
Side wall -11.94
Side wall -11.94
Windward Wall 24.30
Windward Wall 22.69
Windward Wall 21.79
Roof (0 to h/2) -16.90
Roof (0O to h/2) -16.90
Roof (h/2 to h) -16.74
Roof (h/2 to h) -16.74
Roof (h to 2h) -7.14
Roof (h to 2h) -7.14
Leeward Wall -1.65
Windward Wall 25.15
Total .00

Along Ridge - Base Reactions

Description Press

- Walls Only -GCpi

Area

-0.90 -27.25 -16.90
-0.90 -27.09 -16.74
-0.50 -17.50 -7.14
Fx Yy Fz Mx
Kip Kip Kip K-ft
9.31 .00 .00 0
.00 41.74 .00 610.5
.00 -41.74 .00 -610.5
3.69 .00 .00 0
3.27 .00 .00 0
2.80 .00 .00 .0
.00 -3.00 5.89 -58.9
.00 3.00 5.89 58.9
.00 -2.98 5.86 -58.5
.00 2.98 5.86 58.5
.00 -3.71 7.28 -72.7
.00 3.71 7.28 72.7
1.07 .00 .00 0
1.32 .00 .00 0
21.47 .00 38.04 0
Fx Fy Fz Mx
Kip Kip Kip K-ft
9.31 .00 .00 .0
.00 41.74 .00 610.5
.00 -41.74 .00 -610.5
3.69 .00 .00 .0
3.27 .00 .00 .0
2.80 .00 .00 .0
1.07 .00 .00 .0
1.32 .00 .00 .0
21.47 .00 .00 0
Fx Yy Fz Mx
Kip Kip Kip K-ft
1.28 .00 .00 0
.00 22.35 .00 326.9
.00 -22.35 .00 -326.9
6.44 .00 .00 0
6.01 .00 .00 0
5.34 .00 .00 .0
.00 -1.86 3.65 -36.5
.00 1.86 3.65 36.5
.00 -1.84 3.62 -36.2
.00 1.84 3.62 36.2
.00 -1.51 2.97 -29.7
.00 1.51 2.97 29.7
0.15 .00 .00 0
2.25 .00 .00 0
21.47 .00 20.48 0
Fx Fy Fz Mx

My

Mz

o
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Leeward Wall
Side wall

Side Wall

Windward Wall
Windward Wall
Windward Wall
Leeward Wall
Windward Wall

psf 2
-1.65 775
-11.94 1872
-11.94 1872
24.30 265
22.69 265
21.79 245
-1.65 89
25.15 89
.00 5473

ip Kip
1.28 .00
.00 22.35
.00 -22.35
6.44 .00
6.01 .00
5.34 .00
0.15 .00
2.25 .00
21.47 .00

Along Ridge - Base Reactions - Walls+Roof MIN

Description

Windward Wall
Windward Wall
Windward Wall
Windward Wall

Press Area*

psf 2 K

16.00 265

16.00 265

16.00 245

16.00 89
.00 865

Notes - Along Ridge
Note (1) Ref Fig 27.4-1, Parallel to Ridge (AIl), h/1= 0.51
Note (2) X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical

Note (3) MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
Area of the surface projected onto a vertical plane normal to wind.

Note (4) Area*

Total Base Reaction Summary

Description

Fx Fy

ip Kip

4.24 .00
4.24 .00
3.92 .00
1.43 .00
13.83 .00

Normal
Normal
Normal
Normal
Normal to

Ridge
Ridge
Ridge
Ridge
Ridge

Walls+Roof
Walls Only
Walls+Roof
Walls Only -GCpi
Walls+Roof MIN

+GCpi
+GCpi
-GCpi

Along Ridge
Along Ridge
Along Ridge
Along Ridge
Along Ridge

Walls+Roof
Walls Only
Walls+Roof -GCpi
Walls Only -GCpi
Walls+Roof MIN

+GCpi
+GCpi

Notes Applying to MWFRS Reactions:

Note
Note
Note
Note
Note

@
(2
3
1G]
®

MIN

.0
21.5
21.5
21.5
21.5
13.8

Fy Fz
Kip Kip
58.1 29
56.2
63.3 2
56.2
36.9
.0 38.
.0
.0 20.
.0
.0

[eNeoliNoloNoNoNe NN o]

-492.
-360.
-492.
-360.
-226.

ONOINUOIOOOO0OO

K-ft
.0
.0
.0
.0
.0
.0
.0
.0
.0
Mz
K-ft
.0
.0
.0
.0
.0
Mz
K-ft
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

Per Fig 27.4-1, Note 9, Use greater of Shear calculated with or without roof.
X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
Minimum pressures on Walls = 16 psf and Roof = 8 psf

MIN area is the area of the surface onto a vertical plane normal to wind.
Total Roof Area (incl OH Top) = 1903.40 sq. ft



