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In accordance with IBC section 101.3, the purpose of the structural design requirements, including earthquake requirements, contained herein is 

primarily to safeguard against major structural failures and loss of life, not to limit damage or maintain function. 

McNEIL ENGINEERING STRUCTURAL, L.C. 

A PART OF THE MCNEIL GROUP, P.C. 
8610 SOUTH SANDY PARKWAY, SUITE 200 
SANDY, UTAH 84070 
(801) 255-7700 FAX: (801) 255-8071      

 

 

 

PROJECT INFORMATION: 

 Project Name: 150-ft tall pole with 40-ft x 80-ft flag  

 Project Location:  Utah 

DESIGN CRITERIA: 

 Governing Building Code: IBC 2015 

 Type of Constuction:  Steel pipe and concrete footing 

 Wind (3-second gust):  115 mph, Exposure C 

 Risk Category:  II 

  

CONSTRUCTION MATERIALS: 

 Concrete 28 day Strength  

  Footings:  4500 psi 

   

 Reinforcing Grade:  ASTM A615 Grade 60  

 

 Steel: 

  Pipe:   ASTM A36 (Fy = 36 ksi, min) 

  

   

SOILS CRITERIA: 

  

 Bearing Pressures  Lateral and soil bearing pressures per IBC 2015  

 

NOTES:  
These calculations are for the design of an approximately 150-ft tall steel pole supporting an 

approximately 40-ft x 80-ft flexible flag 
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WIND LOAD DESIGN PER ASCE 7-10 AND NAAMM/FP 1001-07

150-FT FLAG POLE W/ 40 X 80 FT FLAG
V= 115 MPH (ULTIMATE)
EXPOSURE C
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Wind Loading on Tower
per ASCE 7-10 Sec. 29.5

Nov-16

V 115 mi/hr Fig. 26.5-1A

Kd 0.95 Table 26.6-1

C

Kzt 1 Sec. 26.8.2

G 1.14 Gust Effect Factor

Cf 0.7 Fig. 29.5-1

Diameter of Pole (in)

Segment Start Segment End Wind Pressure

Table 29.3-1 Sec. 29.3 Eq. 29.5-1 (plf)

0 15 24 0.85 27.3 15 7.5 30.00 653.6 4902.2 43.6

15 25 24 0.95 30.4 10 20 20.00 485.2 9704.6 48.5

25 55 24 1.12 35.9 30 40 60.00 1718.5 68741.0 57.3

55 85 16 1.22 39.3 30 70 40.00 1255.6 87894.9 41.9

85 115 14 1.30 41.9 30 100 35.00 1170.9 117087.8 39.0

115 145 8 1.37 44.0 30 130 20.00 702.5 91329.4 23.4

Base Moment due to Tower => 379660 ft-lbs ultimate

227796 ft-lbs allowable

145 ft segmented pole

II. Base Moment from Wind Loading on Tower

Mseg (ft-lbs)
Aseg Normal 

to Wind (ft
2
)

Fseg (lbs)

Exposure Category

Topographic factor

Elevation (ft)

Gust effect factor

Lseg (ft) Moment arm (ft)Kz qz

Wind Directionality Factor

I. Wind Loading Factors

Force Coefficient

Basic Wind Speed



Nov-16

Wind Speed 115 mph

Max Pole Height 145 ft

Flag Height 40 ft

Flag Length 80 ft

Ch 1.38 per FB 1001-07 Table 3.2.3A

G 1.14 per FB 1001-07

WF 1648 lbs per FB 1001-07 Eq. 5 (assumed polyester)

MTHRUST 205965 ft-lbs

MTOWER 379660 ft-lbs see Wind Loading on Tower Calculation

PTOTAL 7634 ultimate

PTOTAL 4580 allowable

MOTM 585625 ft-lbs ultimate

MOTM 351375 ft-lbs allowable

Weight of Tower 12000 lbs

Weight of Flag 250 lbs assumed

P 12250 lbs

II. Axial Load of Tower Assembly Calculations

Total Overturning Moment Calculation

145 ft segmented pole

I. Moment Calculations



Company : McNeil Engineering Nov 15, 2016
9:20 AMDes igner : CRP

Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

(Global) Model Settings
Display Sections for Member Calcs
Max Internal S ections for Member Calcs
Include S hear Deformation?
Increase Nailing Capacity for Wind?
Include W arping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in 2̂)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P -Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
G ravity Acceleration (ft/sec 2̂)
Wall Mesh S ize (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
G lobal Member Orientation P lane
Static Solver
Dynamic Solver

20
39 
Yes
Yes
No
Yes
144
.12
0.50%
Yes
No
3
32.2
12
4
Z
XZ
Sparse Accelerated
Standard Solver

Hot Rolled Steel Code
Adjust Stiffness?
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code

AISC 14th(360-10): ASD
Yes(Iterative)
AISC 14th(360-10): ASD
AISI NAS-01: ASD
AF&PA NDS-05/08: ASD
< 100F
AC I 318-05
AC I 530-05: ASD
AA ADM1-10: ASD - Building

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (P CA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections S lab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
Exact Integration
.65
Rectangular
Yes
Yes
No
Yes
No
REBAR_SET_ASTMA615
1
8
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Company : McNeil Engineering Nov 15, 2016
9:20 AMDes igner : CRP

Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

(Global) Model Settings , Continued
Seismic Code
Seismic Base Elevation (ft)
Add Base W eight?
C t X
C t Z
T X (sec)
T Z (sec)
R  X
R Z
C t Exp. X
C t Exp. Z
SD1
SDS
S1
TL (sec)
Occupancy Cat

ASCE 7-05
Not Entered
No
.035
.035
Not Entered
Not Entered
8.5
8.5
.75
.75
1
1
1
Not Entered
I or II

Om Z
Om X
Rho Z
Rho X

1
1
1
1

Hot Rolled Steel Section Sets
Label Shape Type Des ign List Material Des ign R... A [in2] Iyy [in4] Izz [in4] J [in4]

1 POLE_1 POLE_24X0.5 Column Pipe A36 Gr.36 Typical 36.914 2549.353 2549.353 5098.707
2 POLE_2 POLE_18X0.5 Column Pipe A36 Gr.36 Typical 27.489 1053.17 1053.17 2106.34
3 POLE_3 POLE_16X0.5 Column Pipe A36 Gr.36 Typical 24.347 731.942 731.942 1463.884
4 POLE_4 POLE_14X0.375 Column Pipe A36 Gr.36 Typical 16.052 372.76 372.76 745.52
5 POLE_5 POLE_08X0.375 Column Pipe A36 Gr.36 Typical 8.983 65.442 65.442 130.885

J oint Coordinates  and Temperatures
Label X  [ft] Y  [ft] Z [ft] Temp [F] Detach From Diap...

1 N2 0 0 25 0
2 N1 0 0 0 0
3 N3 0 0 55 0
4 N4 0 0 85 0
5 N5 0 0 115 0
6 N6 0 0 145 0

J oint Boundary Conditions
Joint Label X  [k/in] Y  [k/in] Z [k/in] X Rot.[k-ft/rad] Y  Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 N1 Reaction Reaction Reaction Reaction Reaction Reaction

Member Primary Data
Label I J oint J Joint K Joint Rotate(deg) Section/Shape Type Des ign List Material Des ign Rules

1 M1 N1 N2 POLE_24X0.5 Column Pipe A36 Gr.36 Typical
2 M2 N2 N3 POLE_24X0.5 Column Pipe A36 Gr.36 Typical
3 M3 N3 N4 POLE_16X0.5 Column Pipe A36 Gr.36 Typical
R ISA-3D Version 14.0.2      Page 2 [C :\...\...\Desktop\Calcs\145 ft- flag pole total (15-ft embed).r3d] 



Company : McNeil Engineering Nov 15, 2016
9:20 AMDes igner : CRP

Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

Member Primary Data (Continued)
Label I J oint J Joint K Joint Rotate(deg) Section/Shape Type Des ign List Material Des ign Rules

4 M4 N4 N5 POLE_14X0.3... Column Pipe A36 Gr.36 Typical
5 M5 N5 N6 POLE_10X0.25 Column Pipe A36 Gr.36 Typical

J oint Loads and Enforced Displacements  (BLC  2 : WIND FLA G)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s 2̂/ft, k*s 2̂*ft)]

1 N6 L Y .824

J oint Loads and Enforced Displacements  (BLC  4 : FLAG DEAD LOAD)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s 2̂/ft, k*s 2̂*ft)]

1 N6 L Z -.25

Member Point Loads  (B LC 2 : WIND FLAG)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M4 Y .824 20

Member Dis tributed Loads  (BLC 3 : WIND POLE)
Member Label Direction S tart Magnitude[k/ft,F] End Magnitude[k/ft,F] S tart Location[ft,%] End Location[ft,%]

1 M1 Y .05 .05 0 0
2 M2 Y .05 .05 0 0
3 M3 Y .042 .042 0 0
4 M4 Y .039 .039 0 0
5 M5 Y .023 .023 0 0

Bas ic  Load Cases
BLC Description Category X Gra... Y  Gra... Z G rav... Joint Point Distrib... Area(Member) Surface(Plate/...

1 POLE DE AD LOAD DL -1
2 WIND FLAG None 1 1
3 WIND POLE WL 5
4 FLAG  DEAD LOAD None 1

Load Combinations
Des cription Solve PDelta SRSS B... Fa... BLC Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...

1 IBC 16-12 (N... Yes Y DL 1 WL 1
2 IBC 16-12 (W ... Yes Y DL 1 WL .6 2 .6 4 1

Envelope J oint Reactions
Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N1 max 0 1 -4.511 2 12.064 2 399.19 1 0 1 0 1
2 min 0 1 -5.87 1 11.814 1 380.058 2 0 1 0 1
3 Totals: max 0 1 -4.511 2 12.064 2
4 min 0 1 -5.87 1 11.814 1
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Company : McNeil Engineering Nov 15, 2016
9:20 AMDes igner : CRP

Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

Envelope Member S ection Stresses
Member Sec Axial[ksi] LC y Shear[ksi] LC z Shea...LC y-Top[...LC y-Bot[k...LC z-Top[...LC z-Bot[k...LC

1 M1 1 max .327 2 -.254 2 0 1 22.548 1 -21.468 2 0 1 0 1
2 min .32 1 -.328 1 0 1 21.468 2 -22.548 1 0 1 0 1
3 2 max .322 2 -.252 2 0 1 22.101 1 -21.121 2 0 1 0 1
4 min .316 1 -.324 1 0 1 21.121 2 -22.101 1 0 1 0 1
5 3 max .318 2 -.25 2 0 1 21.659 1 -20.777 2 0 1 0 1
6 min .311 1 -.32 1 0 1 20.777 2 -21.659 1 0 1 0 1
7 4 max .313 2 -.247 2 0 1 21.222 1 -20.436 2 0 1 0 1
8 min .307 1 -.317 1 0 1 20.436 2 -21.222 1 0 1 0 1
9 5 max .309 2 -.245 2 0 1 20.79 1 -20.098 2 0 1 0 1
10 min .302 1 -.313 1 0 1 20.098 2 -20.79 1 0 1 0 1
11 6 max .304 2 -.243 2 0 1 20.363 1 -19.763 2 0 1 0 1
12 min .298 1 -.31 1 0 1 19.763 2 -20.363 1 0 1 0 1
13 7 max .3 2 -.241 2 0 1 19.94 1 -19.431 2 0 1 0 1
14 min .293 1 -.306 1 0 1 19.431 2 -19.94 1 0 1 0 1
15 8 max .295 2 -.239 2 0 1 19.523 1 -19.102 2 0 1 0 1
16 min .289 1 -.303 1 0 1 19.102 2 -19.523 1 0 1 0 1
17 9 max .291 2 -.237 2 0 1 19.11 1 -18.775 2 0 1 0 1
18 min .284 1 -.299 1 0 1 18.775 2 -19.11 1 0 1 0 1
19 10 max .287 2 -.235 2 0 1 18.702 1 -18.452 2 0 1 0 1
20 min .28 1 -.295 1 0 1 18.452 2 -18.702 1 0 1 0 1
21 11 max .282 2 -.233 2 0 1 18.299 1 -18.132 2 0 1 0 1
22 min .275 1 -.292 1 0 1 18.132 2 -18.299 1 0 1 0 1
23 12 max .278 2 -.23 2 0 1 17.901 1 -17.814 2 0 1 0 1
24 min .271 1 -.288 1 0 1 17.814 2 -17.901 1 0 1 0 1
25 13 max .273 2 -.228 2 0 1 17.508 1 -17.5 2 0 1 0 1
26 min .266 1 -.285 1 0 1 17.5 2 -17.508 1 0 1 0 1
27 14 max .269 2 -.226 2 0 1 17.188 2 -17.12 1 0 1 0 1
28 min .262 1 -.281 1 0 1 17.12 1 -17.188 2 0 1 0 1
29 15 max .264 2 -.224 2 0 1 16.879 2 -16.737 1 0 1 0 1
30 min .257 1 -.278 1 0 1 16.737 1 -16.879 2 0 1 0 1
31 16 max .26 2 -.222 2 0 1 16.574 2 -16.358 1 0 1 0 1
32 min .253 1 -.274 1 0 1 16.358 1 -16.574 2 0 1 0 1
33 17 max .255 2 -.22 2 0 1 16.271 2 -15.985 1 0 1 0 1
34 min .248 1 -.271 1 0 1 15.985 1 -16.271 2 0 1 0 1
35 18 max .251 2 -.218 2 0 1 15.971 2 -15.616 1 0 1 0 1
36 min .244 1 -.267 1 0 1 15.616 1 -15.971 2 0 1 0 1
37 19 max .246 2 -.215 2 0 1 15.674 2 -15.253 1 0 1 0 1
38 min .239 1 -.263 1 0 1 15.253 1 -15.674 2 0 1 0 1
39 20 max .242 2 -.213 2 0 1 15.38 2 -14.894 1 0 1 0 1
40 min .235 1 -.26 1 0 1 14.894 1 -15.38 2 0 1 0 1
41 M2 1 max .242 2 -.221 2 0 1 15.38 2 -14.894 1 0 1 0 1
42 min .235 1 -.267 1 0 1 14.894 1 -15.38 2 0 1 0 1
43 2 max .236 2 -.218 2 0 1 15.018 2 -14.458 1 0 1 0 1
44 min .23 1 -.263 1 0 1 14.458 1 -15.018 2 0 1 0 1
45 3 max .231 2 -.216 2 0 1 14.661 2 -14.029 1 0 1 0 1
46 min .224 1 -.258 1 0 1 14.029 1 -14.661 2 0 1 0 1
47 4 max .226 2 -.213 2 0 1 14.307 2 -13.608 1 0 1 0 1
48 min .219 1 -.254 1 0 1 13.608 1 -14.307 2 0 1 0 1
49 5 max .22 2 -.211 2 0 1 13.958 2 -13.193 1 0 1 0 1
50 min .213 1 -.25 1 0 1 13.193 1 -13.958 2 0 1 0 1
51 6 max .215 2 -.208 2 0 1 13.614 2 -12.786 1 0 1 0 1
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Company : McNeil Engineering Nov 15, 2016
9:20 AMDes igner : CRP

Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

Envelope Member S ection Stresses  (Continued)
Member Sec Axial[ksi] LC y Shear[ksi] LC z Shea...LC y-Top[...LC y-Bot[k...LC z-Top[...LC z-Bot[k...LC

52 min .208 1 -.245 1 0 1 12.786 1 -13.614 2 0 1 0 1
53 7 max .21 2 -.206 2 0 1 13.273 2 -12.385 1 0 1 0 1
54 min .203 1 -.241 1 0 1 12.385 1 -13.273 2 0 1 0 1
55 8 max .204 2 -.203 2 0 1 12.937 2 -11.992 1 0 1 0 1
56 min .197 1 -.237 1 0 1 11.992 1 -12.937 2 0 1 0 1
57 9 max .199 2 -.2 2 0 1 12.605 2 -11.606 1 0 1 0 1
58 min .192 1 -.233 1 0 1 11.606 1 -12.605 2 0 1 0 1
59 10 max .193 2 -.198 2 0 1 12.277 2 -11.226 1 0 1 0 1
60 min .187 1 -.228 1 0 1 11.226 1 -12.277 2 0 1 0 1
61 11 max .188 2 -.195 2 0 1 11.953 2 -10.854 1 0 1 0 1
62 min .181 1 -.224 1 0 1 10.854 1 -11.953 2 0 1 0 1
63 12 max .183 2 -.193 2 0 1 11.633 2 -10.489 1 0 1 0 1
64 min .176 1 -.22 1 0 1 10.489 1 -11.633 2 0 1 0 1
65 13 max .177 2 -.19 2 0 1 11.318 2 -10.131 1 0 1 0 1
66 min .171 1 -.215 1 0 1 10.131 1 -11.318 2 0 1 0 1
67 14 max .172 2 -.188 2 0 1 11.007 2 -9.78 1 0 1 0 1
68 min .165 1 -.211 1 0 1 9.78 1 -11.007 2 0 1 0 1
69 15 max .167 2 -.185 2 0 1 10.7 2 -9.436 1 0 1 0 1
70 min .16 1 -.207 1 0 1 9.436 1 -10.7 2 0 1 0 1
71 16 max .161 2 -.183 2 0 1 10.398 2 -9.098 1 0 1 0 1
72 min .154 1 -.203 1 0 1 9.098 1 -10.398 2 0 1 0 1
73 17 max .156 2 -.18 2 0 1 10.1 2 -8.768 1 0 1 0 1
74 min .149 1 -.198 1 0 1 8.768 1 -10.1 2 0 1 0 1
75 18 max .15 2 -.177 2 0 1 9.805 2 -8.445 1 0 1 0 1
76 min .144 1 -.194 1 0 1 8.445 1 -9.805 2 0 1 0 1
77 19 max .145 2 -.175 2 0 1 9.516 2 -8.13 1 0 1 0 1
78 min .138 1 -.19 1 0 1 8.13 1 -9.516 2 0 1 0 1
79 20 max .14 2 -.172 2 0 1 9.23 2 -7.821 1 0 1 0 1
80 min .133 1 -.186 1 0 1 7.821 1 -9.23 2 0 1 0 1
81 M3 1 max .212 2 -.262 2 0 1 21.432 2 -18.159 1 0 1 0 1
82 min .201 1 -.279 1 0 1 18.159 1 -21.432 2 0 1 0 1
83 2 max .206 2 -.259 2 0 1 20.775 2 -17.462 1 0 1 0 1
84 min .196 1 -.274 1 0 1 17.462 1 -20.775 2 0 1 0 1
85 3 max .201 2 -.255 2 0 1 20.127 2 -16.778 1 0 1 0 1
86 min .191 1 -.269 1 0 1 16.778 1 -20.127 2 0 1 0 1
87 4 max .196 2 -.252 2 0 1 19.488 2 -16.108 1 0 1 0 1
88 min .185 1 -.263 1 0 1 16.108 1 -19.488 2 0 1 0 1
89 5 max .19 2 -.249 2 0 1 18.856 2 -15.451 1 0 1 0 1
90 min .18 1 -.258 1 0 1 15.451 1 -18.856 2 0 1 0 1
91 6 max .185 2 -.246 2 0 1 18.233 2 -14.809 1 0 1 0 1
92 min .175 1 -.252 1 0 1 14.809 1 -18.233 2 0 1 0 1
93 7 max .18 2 -.242 2 0 1 17.618 2 -14.18 1 0 1 0 1
94 min .169 1 -.247 1 0 1 14.18 1 -17.618 2 0 1 0 1
95 8 max .174 2 -.239 2 0 1 17.011 2 -13.564 1 0 1 0 1
96 min .164 1 -.241 1 0 1 13.564 1 -17.011 2 0 1 0 1
97 9 max .169 2 -.236 2 0 1 16.412 2 -12.963 1 0 1 0 1
98 min .159 1 -.236 1 0 1 12.963 1 -16.412 2 0 1 0 1
99 10 max .163 2 -.23 1 0 1 15.822 2 -12.375 1 0 1 0 1
100 min .153 1 -.233 2 0 1 12.375 1 -15.822 2 0 1 0 1
101 11 max .158 2 -.225 1 0 1 15.24 2 -11.801 1 0 1 0 1
102 min .148 1 -.229 2 0 1 11.801 1 -15.24 2 0 1 0 1
103 12 max .153 2 -.22 1 0 1 14.666 2 -11.241 1 0 1 0 1
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Company : McNeil Engineering Nov 15, 2016
9:20 AMDes igner : CRP

Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

Envelope Member S ection Stresses  (Continued)
Member Sec Axial[ksi] LC y Shear[ksi] LC z Shea...LC y-Top[...LC y-Bot[k...LC z-Top[...LC z-Bot[k...LC

104 min .142 1 -.226 2 0 1 11.241 1 -14.666 2 0 1 0 1
105 13 max .147 2 -.214 1 0 1 14.1 2 -10.694 1 0 1 0 1
106 min .137 1 -.223 2 0 1 10.694 1 -14.1 2 0 1 0 1
107 14 max .142 2 -.209 1 0 1 13.543 2 -10.161 1 0 1 0 1
108 min .132 1 -.219 2 0 1 10.161 1 -13.543 2 0 1 0 1
109 15 max .137 2 -.203 1 0 1 12.993 2 -9.642 1 0 1 0 1
110 min .126 1 -.216 2 0 1 9.642 1 -12.993 2 0 1 0 1
111 16 max .131 2 -.198 1 0 1 12.452 2 -9.137 1 0 1 0 1
112 min .121 1 -.213 2 0 1 9.137 1 -12.452 2 0 1 0 1
113 17 max .126 2 -.192 1 0 1 11.92 2 -8.645 1 0 1 0 1
114 min .116 1 -.21 2 0 1 8.645 1 -11.92 2 0 1 0 1
115 18 max .12 2 -.187 1 0 1 11.395 2 -8.168 1 0 1 0 1
116 min .11 1 -.206 2 0 1 8.168 1 -11.395 2 0 1 0 1
117 19 max .115 2 -.181 1 0 1 10.879 2 -7.703 1 0 1 0 1
118 min .105 1 -.203 2 0 1 7.703 1 -10.879 2 0 1 0 1
119 20 max .11 2 -.176 1 0 1 10.371 2 -7.253 1 0 1 0 1
120 min .099 1 -.2 2 0 1 7.253 1 -10.371 2 0 1 0 1
121 M4 1 max .166 2 -.253 1 0 1 17.819 2 -12.461 1 0 1 0 1
122 min .151 1 -.292 2 0 1 12.461 1 -17.819 2 0 1 0 1
123 2 max .161 2 -.246 1 0 1 16.992 2 -11.749 1 0 1 0 1
124 min .145 1 -.287 2 0 1 11.749 1 -16.992 2 0 1 0 1
125 3 max .156 2 -.238 1 0 1 16.178 2 -11.058 1 0 1 0 1
126 min .14 1 -.283 2 0 1 11.058 1 -16.178 2 0 1 0 1
127 4 max .15 2 -.23 1 0 1 15.378 2 -10.39 1 0 1 0 1
128 min .135 1 -.278 2 0 1 10.39 1 -15.378 2 0 1 0 1
129 5 max .145 2 -.223 1 0 1 14.591 2 -9.743 1 0 1 0 1
130 min .129 1 -.273 2 0 1 9.743 1 -14.591 2 0 1 0 1
131 6 max .139 2 -.215 1 0 1 13.816 2 -9.118 1 0 1 0 1
132 min .124 1 -.269 2 0 1 9.118 1 -13.816 2 0 1 0 1
133 7 max .134 2 -.207 1 0 1 13.055 2 -8.515 1 0 1 0 1
134 min .119 1 -.264 2 0 1 8.515 1 -13.055 2 0 1 0 1
135 8 max .129 2 -.2 1 0 1 12.307 2 -7.934 1 0 1 0 1
136 min .113 1 -.26 2 0 1 7.934 1 -12.307 2 0 1 0 1
137 9 max .123 2 -.192 1 0 1 11.573 2 -7.375 1 0 1 0 1
138 min .108 1 -.255 2 0 1 7.375 1 -11.573 2 0 1 0 1
139 10 max .118 2 -.184 1 0 1 10.851 2 -6.837 1 0 1 0 1
140 min .102 1 -.25 2 0 1 6.837 1 -10.851 2 0 1 0 1
141 11 max .113 2 -.177 1 0 1 10.143 2 -6.322 1 0 1 0 1
142 min .097 1 -.246 2 0 1 6.322 1 -10.143 2 0 1 0 1
143 12 max .107 2 -.169 1 0 1 9.447 2 -5.829 1 0 1 0 1
144 min .092 1 -.241 2 0 1 5.829 1 -9.447 2 0 1 0 1
145 13 max .102 2 -.161 1 0 1 8.765 2 -5.357 1 0 1 0 1
146 min .086 1 -.237 2 0 1 5.357 1 -8.765 2 0 1 0 1
147 14 max .097 2 -.154 1 0 1 8.155 2 -4.907 1 0 1 0 1
148 min .081 1 -.17 2 0 1 4.907 1 -8.155 2 0 1 0 1
149 15 max .091 2 -.146 1 0 1 7.675 2 -4.48 1 0 1 0 1
150 min .076 1 -.166 2 0 1 4.48 1 -7.675 2 0 1 0 1
151 16 max .086 2 -.138 1 0 1 7.208 2 -4.074 1 0 1 0 1
152 min .07 1 -.161 2 0 1 4.074 1 -7.208 2 0 1 0 1
153 17 max .08 2 -.131 1 0 1 6.754 2 -3.69 1 0 1 0 1
154 min .065 1 -.157 2 0 1 3.69 1 -6.754 2 0 1 0 1
155 18 max .075 2 -.123 1 0 1 6.314 2 -3.328 1 0 1 0 1
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Company : McNeil Engineering Nov 15, 2016
9:20 AMDes igner : CRP

Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

Envelope Member S ection Stresses  (Continued)
Member Sec Axial[ksi] LC y Shear[ksi] LC z Shea...LC y-Top[...LC y-Bot[k...LC z-Top[...LC z-Bot[k...LC

156 min .059 1 -.152 2 0 1 3.328 1 -6.314 2 0 1 0 1
157 19 max .07 2 -.115 1 0 1 5.886 2 -2.988 1 0 1 0 1
158 min .054 1 -.147 2 0 1 2.988 1 -5.886 2 0 1 0 1
159 20 max .064 2 -.108 1 0 1 5.472 2 -2.67 1 0 1 0 1
160 min .049 1 -.143 2 0 1 2.67 1 -5.472 2 0 1 0 1
161 M5 1 max .135 2 -.193 1 0 1 16.001 2 -7.807 1 0 1 0 1
162 min .102 1 -.265 2 0 1 7.807 1 -16.001 2 0 1 0 1
163 2 max .129 2 -.184 1 0 1 14.954 2 -7.056 1 0 1 0 1
164 min .097 1 -.26 2 0 1 7.056 1 -14.954 2 0 1 0 1
165 3 max .124 2 -.174 1 0 1 13.931 2 -6.343 1 0 1 0 1
166 min .091 1 -.254 2 0 1 6.343 1 -13.931 2 0 1 0 1
167 4 max .119 2 -.165 1 0 1 12.93 2 -5.667 1 0 1 0 1
168 min .086 1 -.248 2 0 1 5.667 1 -12.93 2 0 1 0 1
169 5 max .113 2 -.155 1 0 1 11.952 2 -5.03 1 0 1 0 1
170 min .081 1 -.243 2 0 1 5.03 1 -11.952 2 0 1 0 1
171 6 max .108 2 -.146 1 0 1 10.996 2 -4.43 1 0 1 0 1
172 min .075 1 -.237 2 0 1 4.43 1 -10.996 2 0 1 0 1
173 7 max .102 2 -.136 1 0 1 10.064 2 -3.868 1 0 1 0 1
174 min .07 1 -.231 2 0 1 3.868 1 -10.064 2 0 1 0 1
175 8 max .097 2 -.127 1 0 1 9.154 2 -3.344 1 0 1 0 1
176 min .064 1 -.226 2 0 1 3.344 1 -9.154 2 0 1 0 1
177 9 max .092 2 -.117 1 0 1 8.266 2 -2.857 1 0 1 0 1
178 min .059 1 -.22 2 0 1 2.857 1 -8.266 2 0 1 0 1
179 10 max .086 2 -.108 1 0 1 7.401 2 -2.409 1 0 1 0 1
180 min .054 1 -.214 2 0 1 2.409 1 -7.401 2 0 1 0 1
181 11 max .081 2 -.098 1 0 1 6.559 2 -1.998 1 0 1 0 1
182 min .048 1 -.209 2 0 1 1.998 1 -6.559 2 0 1 0 1
183 12 max .076 2 -.089 1 0 1 5.74 2 -1.625 1 0 1 0 1
184 min .043 1 -.203 2 0 1 1.625 1 -5.74 2 0 1 0 1
185 13 max .07 2 -.079 1 0 1 4.943 2 -1.289 1 0 1 0 1
186 min .038 1 -.197 2 0 1 1.289 1 -4.943 2 0 1 0 1
187 14 max .065 2 -.07 1 0 1 4.169 2 -.992 1 0 1 0 1
188 min .032 1 -.191 2 0 1 .992 1 -4.169 2 0 1 0 1
189 15 max .06 2 -.06 1 0 1 3.417 2 -.732 1 0 1 0 1
190 min .027 1 -.186 2 0 1 .732 1 -3.417 2 0 1 0 1
191 16 max .054 2 -.051 1 0 1 2.688 2 -.51 1 0 1 0 1
192 min .021 1 -.18 2 0 1 .51 1 -2.688 2 0 1 0 1
193 17 max .049 2 -.041 1 0 1 1.982 2 -.326 1 0 1 0 1
194 min .016 1 -.174 2 0 1 .326 1 -1.982 2 0 1 0 1
195 18 max .043 2 -.032 1 0 1 1.299 2 -.179 1 0 1 0 1
196 min .011 1 -.169 2 0 1 .179 1 -1.299 2 0 1 0 1
197 19 max .038 2 -.023 1 0 1 .638 2 -.071 1 0 1 0 1
198 min .005 1 -.163 2 0 1 .071 1 -.638 2 0 1 0 1
199 20 max .033 2 -.013 1 0 1 0 1 0 1 0 1 0 1
200 min 0 1 -.157 2 0 1 0 1 0 1 0 1 0 1

Envelope AISC 14th(360-10): ASD S teel Code Checks
Member Shape Code Check Loc[ft] LC Shea...Loc...... L...P nc/o... Pnt/om...Mnyy/... Mnzz/... ... Eqn

1 M1 POLE_24X0.5 .813 0 1 .025 0 1 742.984 795.745 496.108 496.108 1...H1-1b
2 M2 POLE_24X0.5 .555 0 2 .021 0 1 720.891 795.745 496.108 496.108 1...H1-1b
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Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

Envelope AISC 14th(360-10): ASD S teel Code Checks (Continued)
Member Shape Code Check Loc[ft] LC Shea...Loc...... L...P nc/o... Pnt/om...Mnyy/... Mnzz/... ... Eqn

3 M3 POLE_16X0.5 .763 0 2 .022 0 1 418.287 524.853 215.868 215.868 1...H1-1b
4 M4 POLE_14X0.375 .637 0 2 .023 0 2 257.935 346.022 125.089 125.089 1...H1-1b
5 M5 POLE_10X0.25 .574 0 2 .021 0 2 93.001 165.075 42.702 42.702 1...H1-1b

Envelope J oint Displacements
Joint X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotatio... LC Z Rotatio... LC

1 N2 max 0 1 3.216 1 -.004 1 -1.976e-2 2 0 1 0 1
2 min 0 1 3.134 2 -.004 2 -2.001e-2 1 0 1 0 1
3 N1 max 0 1 0 1 0 1 0 2 0 1 0 1
4 min 0 1 0 2 0 2 0 1 0 1 0 1
5 N3 max 0 1 13.326 2 -.006 1 -3.443e-2 1 0 1 0 1
6 min 0 1 13.297 1 -.007 2 -3.551e-2 2 0 1 0 1
7 N4 max 0 1 32.223 2 -.009 1 -5.827e-2 1 0 1 0 1
8 min 0 1 30.624 1 -.009 2 -6.587e-2 2 0 1 0 1
9 N5 max 0 1 61.121 2 -.01 1 -7.358e-2 1 0 1 0 1
10 min 0 1 55.014 1 -.011 2 -8.998e-2 2 0 1 0 1
11 N6 max 0 1 99.099 2 -.011 1 -8.217e-2 1 0 1 0 1
12 min 0 1 83.779 1 -.012 2 -1.127e-1 2 0 1 0 1

Envelope Member S ection Deflections
Member Sec x [in] LC y [in] LC z [in] LC x Rotate [r... LC (n) L/y R atio LC (n) L/z R atio LC

1 M1 1 max 0 1 0 1 0 1 0 1 NC 1 NC 1
2 min 0 1 0 1 0 1 0 1 NC 1 NC 1
3 2 max 0 1 .01 1 0 1 0 1 NC 1 NC 1
4 min 0 2 .01 2 0 1 0 1 NC 1 NC 1
5 3 max 0 1 .041 1 0 1 0 1 7760.553 2 NC 1
6 min 0 2 .039 2 0 1 0 1 7383.119 1 NC 1
7 4 max 0 1 .09 1 0 1 0 1 3486.408 2 NC 1
8 min 0 2 .086 2 0 1 0 1 3324.386 1 NC 1
9 5 max 0 1 .159 1 0 1 0 1 1977.06 2 NC 1
10 min 0 2 .152 2 0 1 0 1 1888.502 1 NC 1
11 6 max 0 1 .246 1 0 1 0 1 1274.262 2 NC 1
12 min 0 2 .235 2 0 1 0 1 1219.077 1 NC 1
13 7 max -.001 1 .352 1 0 1 0 1 890.688 2 NC 1
14 min -.001 2 .337 2 0 1 0 1 853.352 1 NC 1
15 8 max -.001 1 .475 1 0 1 0 1 658.463 2 NC 1
16 min -.001 2 .456 2 0 1 0 1 631.74 1 NC 1
17 9 max -.002 1 .616 1 0 1 0 1 507.185 2 NC 1
18 min -.002 2 .592 2 0 1 0 1 487.262 1 NC 1
19 10 max -.002 1 .774 1 0 1 0 1 403.113 2 NC 1
20 min -.002 2 .744 2 0 1 0 1 387.794 1 NC 1
21 11 max -.002 1 .948 1 0 1 0 1 328.429 2 NC 1
22 min -.002 2 .913 2 0 1 0 1 316.364 1 NC 1
23 12 max -.002 1 1.139 1 0 1 0 1 272.998 2 NC 1
24 min -.002 2 1.099 2 0 1 0 1 263.313 1 NC 1
25 13 max -.002 1 1.346 1 0 1 0 1 230.711 2 NC 1
26 min -.002 2 1.3 2 0 1 0 1 222.813 1 NC 1
27 14 max -.002 1 1.569 1 0 1 0 1 197.704 2 NC 1
28 min -.003 2 1.517 2 0 1 0 1 191.182 1 NC 1
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Company : McNeil Engineering Nov 15, 2016
9:20 AMDes igner : CRP

Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

Envelope Member S ection Deflections  (C ontinued)
Member Sec x [in] LC y [in] LC z [in] LC x Rotate [r... LC (n) L/y R atio LC (n) L/z R atio LC

29 15 max -.003 1 1.807 1 0 1 0 1 171.438 2 NC 1
30 min -.003 2 1.75 2 0 1 0 1 165.995 1 NC 1
31 16 max -.003 1 2.06 1 0 1 0 1 150.187 2 NC 1
32 min -.003 2 1.998 2 0 1 0 1 145.605 1 NC 1
33 17 max -.003 1 2.328 1 0 1 0 1 132.747 2 NC 1
34 min -.003 2 2.26 2 0 1 0 1 128.86 1 NC 1
35 18 max -.003 1 2.61 1 0 1 0 1 118.252 2 NC 1
36 min -.003 2 2.537 2 0 1 0 1 114.936 1 NC 1
37 19 max -.003 1 2.906 1 0 1 0 1 106.072 2 NC 1
38 min -.003 2 2.828 2 0 1 0 1 103.228 1 NC 1
39 20 max -.004 1 3.216 1 0 1 0 1 95.736 2 NC 1
40 min -.004 2 3.134 2 0 1 0 1 93.287 1 NC 1
41 M2 1 max -.004 1 3.216 1 0 1 0 1 NC 1 NC 1
42 min -.004 2 3.134 2 0 1 0 1 NC 1 NC 1
43 2 max -.004 1 3.605 1 0 1 0 1 936.242 2 NC 1
44 min -.004 2 3.518 2 0 1 0 1 925.211 1 NC 1
45 3 max -.004 1 4.013 1 0 1 0 1 456.622 2 NC 1
46 min -.004 2 3.922 2 0 1 0 1 451.782 1 NC 1
47 4 max -.004 1 4.439 1 0 1 0 1 297.229 2 NC 1
48 min -.004 2 4.345 2 0 1 0 1 294.435 1 NC 1
49 5 max -.004 1 4.882 1 0 1 0 1 217.861 2 NC 1
50 min -.004 2 4.786 2 0 1 0 1 216.078 1 NC 1
51 6 max -.004 1 5.342 1 0 1 0 1 170.482 2 NC 1
52 min -.004 2 5.245 2 0 1 0 1 169.295 1 NC 1
53 7 max -.004 1 5.819 1 0 1 0 1 139.079 2 NC 1
54 min -.005 2 5.722 2 0 1 0 1 138.283 1 NC 1
55 8 max -.005 1 6.312 1 0 1 0 1 116.793 2 NC 1
56 min -.005 2 6.216 2 0 1 0 1 116.271 1 NC 1
57 9 max -.005 1 6.82 1 0 1 0 1 100.196 2 NC 1
58 min -.005 2 6.727 2 0 1 0 1 99.874 1 NC 1
59 10 max -.005 1 7.344 1 0 1 0 1 87.383 2 NC 1
60 min -.005 2 7.253 2 0 1 0 1 87.213 1 NC 1
61 11 max -.005 1 7.881 1 0 1 0 1 77.212 2 NC 1
62 min -.005 2 7.796 2 0 1 0 1 77.161 1 NC 1
63 12 max -.005 1 8.433 1 0 1 0 1 69 1 NC 1
64 min -.005 2 8.354 2 0 1 0 1 68.958 2 NC 1
65 13 max -.005 1 8.999 1 0 1 0 1 62.255 1 NC 1
66 min -.006 2 8.927 2 0 1 0 1 62.137 2 NC 1
67 14 max -.006 1 9.577 1 0 1 0 1 56.595 1 NC 1
68 min -.006 2 9.515 2 0 1 0 1 56.414 2 NC 1
69 15 max -.006 1 10.168 1 0 1 0 1 51.784 1 NC 1
70 min -.006 2 10.117 2 0 1 0 1 51.552 2 NC 1
71 16 max -.006 1 10.771 1 0 1 0 1 47.65 1 NC 1
72 min -.006 2 10.733 2 0 1 0 1 47.375 2 NC 1
73 17 max -.006 1 11.386 1 0 1 0 1 44.064 1 NC 1
74 min -.006 2 11.362 2 0 1 0 1 43.753 2 NC 1
75 18 max -.006 1 12.012 1 0 1 0 1 40.927 1 NC 1
76 min -.006 2 12.004 2 0 1 0 1 40.586 2 NC 1
77 19 max -.006 1 12.659 2 0 1 0 1 38.163 1 NC 1
78 min -.006 2 12.649 1 0 1 0 1 37.796 2 NC 1
79 20 max -.006 1 13.326 2 0 1 0 1 35.711 1 NC 1
80 min -.007 2 13.297 1 0 1 0 1 35.322 2 NC 1
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Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

Envelope Member S ection Deflections  (C ontinued)
Member Sec x [in] LC y [in] LC z [in] LC x Rotate [r... LC (n) L/y R atio LC (n) L/z R atio LC

81 M3 1 max -.006 1 13.326 2 0 1 0 1 NC 1 NC 1
82 min -.007 2 13.297 1 0 1 0 1 NC 1 NC 1
83 2 max -.007 1 14.019 2 0 1 0 1 537.313 1 NC 1
84 min -.007 2 13.967 1 0 1 0 1 519.02 2 NC 1
85 3 max -.007 1 14.753 2 0 1 0 1 262.051 1 NC 1
86 min -.007 2 14.67 1 0 1 0 1 252.204 2 NC 1
87 4 max -.007 1 15.526 2 0 1 0 1 170.615 1 NC 1
88 min -.007 2 15.407 1 0 1 0 1 163.625 2 NC 1
89 5 max -.007 1 16.336 2 0 1 0 1 125.113 1 NC 1
90 min -.007 2 16.174 1 0 1 0 1 119.578 2 NC 1
91 6 max -.007 1 17.183 2 0 1 0 1 97.967 1 NC 1
92 min -.007 2 16.971 1 0 1 0 1 93.325 2 NC 1
93 7 max -.007 1 18.065 2 0 1 0 1 79.989 1 NC 1
94 min -.007 2 17.797 1 0 1 0 1 75.955 2 NC 1
95 8 max -.007 1 18.981 2 0 1 0 1 67.24 1 NC 1
96 min -.008 2 18.651 1 0 1 0 1 63.65 2 NC 1
97 9 max -.007 1 19.931 2 0 1 0 1 57.752 1 NC 1
98 min -.008 2 19.53 1 0 1 0 1 54.504 2 NC 1
99 10 max -.008 1 20.912 2 0 1 0 1 50.433 1 NC 1
100 min -.008 2 20.435 1 0 1 0 1 47.456 2 NC 1
101 11 max -.008 1 21.923 2 0 1 0 1 44.627 1 NC 1
102 min -.008 2 21.364 1 0 1 0 1 41.873 2 NC 1
103 12 max -.008 1 22.964 2 0 1 0 1 39.919 1 NC 1
104 min -.008 2 22.315 1 0 1 0 1 37.35 2 NC 1
105 13 max -.008 1 24.033 2 0 1 0 1 36.031 1 NC 1
106 min -.008 2 23.288 1 0 1 0 1 33.62 2 NC 1
107 14 max -.008 1 25.13 2 0 1 0 1 32.771 1 NC 1
108 min -.008 2 24.282 1 0 1 0 1 30.497 2 NC 1
109 15 max -.008 1 26.253 2 0 1 0 1 30.003 1 NC 1
110 min -.008 2 25.296 1 0 1 0 1 27.848 2 NC 1
111 16 max -.008 1 27.401 2 0 1 0 1 27.626 1 NC 1
112 min -.009 2 26.328 1 0 1 0 1 25.577 2 NC 1
113 17 max -.008 1 28.573 2 0 1 0 1 25.566 1 NC 1
114 min -.009 2 27.378 1 0 1 0 1 23.611 2 NC 1
115 18 max -.009 1 29.768 2 0 1 0 1 23.766 1 NC 1
116 min -.009 2 28.444 1 0 1 0 1 21.895 2 NC 1
117 19 max -.009 1 30.985 2 0 1 0 1 22.181 1 NC 1
118 min -.009 2 29.527 1 0 1 0 1 20.386 2 NC 1
119 20 max -.009 1 32.223 2 0 1 0 1 20.777 1 NC 1
120 min -.009 2 30.624 1 0 1 0 1 19.05 2 NC 1
121 M4 1 max -.009 1 32.223 2 0 1 0 1 NC 1 NC 1
122 min -.009 2 30.624 1 0 1 0 1 NC 1 NC 1
123 2 max -.009 1 33.491 2 0 1 0 1 322.037 1 NC 1
124 min -.009 2 31.742 1 0 1 0 1 283.961 2 NC 1
125 3 max -.009 1 34.796 2 0 1 0 1 159.169 1 NC 1
126 min -.009 2 32.886 1 0 1 0 1 139.908 2 NC 1
127 4 max -.009 1 36.138 2 0 1 0 1 104.955 1 NC 1
128 min -.009 2 34.054 1 0 1 0 1 91.972 2 NC 1
129 5 max -.009 1 37.513 2 0 1 0 1 77.9 1 NC 1
130 min -.01 2 35.245 1 0 1 0 1 68.061 2 NC 1
131 6 max -.009 1 38.92 2 0 1 0 1 61.706 1 NC 1
132 min -.01 2 36.458 1 0 1 0 1 53.758 2 NC 1
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Job Number : Checked By:_____
Model Name : 150'-0 Flag Pole

Envelope Member S ection Deflections  (C ontinued)
Member Sec x [in] LC y [in] LC z [in] LC x Rotate [r... LC (n) L/y R atio LC (n) L/z R atio LC

133 7 max -.009 1 40.358 2 0 1 0 1 50.94 1 NC 1
134 min -.01 2 37.691 1 0 1 0 1 44.255 2 NC 1
135 8 max -.009 1 41.825 2 0 1 0 1 43.275 1 NC 1
136 min -.01 2 38.943 1 0 1 0 1 37.495 2 NC 1
137 9 max -.009 1 43.319 2 0 1 0 1 37.546 1 NC 1
138 min -.01 2 40.212 1 0 1 0 1 32.446 2 NC 1
139 10 max -.01 1 44.838 2 0 1 0 1 33.107 1 NC 1
140 min -.01 2 41.498 1 0 1 0 1 28.538 2 NC 1
141 11 max -.01 1 46.382 2 0 1 0 1 29.569 1 NC 1
142 min -.01 2 42.799 1 0 1 0 1 25.426 2 NC 1
143 12 max -.01 1 47.948 2 0 1 0 1 26.687 1 NC 1
144 min -.01 2 44.113 1 0 1 0 1 22.894 2 NC 1
145 13 max -.01 1 49.535 2 0 1 0 1 24.296 1 NC 1
146 min -.01 2 45.441 1 0 1 0 1 20.796 2 NC 1
147 14 max -.01 1 51.141 2 0 1 0 1 22.282 1 NC 1
148 min -.01 2 46.781 1 0 1 0 1 19.03 2 NC 1
149 15 max -.01 1 52.765 2 0 1 0 1 20.563 1 NC 1
150 min -.01 2 48.131 1 0 1 0 1 17.525 2 NC 1
151 16 max -.01 1 54.406 2 0 1 0 1 19.081 1 NC 1
152 min -.011 2 49.491 1 0 1 0 1 16.229 2 NC 1
153 17 max -.01 1 56.064 2 0 1 0 1 17.79 1 NC 1
154 min -.011 2 50.86 1 0 1 0 1 15.1 2 NC 1
155 18 max -.01 1 57.736 2 0 1 0 1 16.656 1 NC 1
156 min -.011 2 52.238 1 0 1 0 1 14.111 2 NC 1
157 19 max -.01 1 59.422 2 0 1 0 1 15.653 1 NC 1
158 min -.011 2 53.623 1 0 1 0 1 13.236 2 NC 1
159 20 max -.01 1 61.121 2 0 1 0 1 14.76 1 NC 1
160 min -.011 2 55.014 1 0 1 0 1 12.458 2 NC 1
161 M5 1 max -.01 1 61.121 2 0 1 0 1 NC 1 NC 1
162 min -.011 2 55.014 1 0 1 0 1 NC 1 NC 1
163 2 max -.01 1 62.851 2 0 1 0 1 256.041 1 NC 1
164 min -.011 2 56.42 1 0 1 0 1 208.154 2 NC 1
165 3 max -.01 1 64.626 2 0 1 0 1 127.034 1 NC 1
166 min -.011 2 57.848 1 0 1 0 1 102.703 2 NC 1
167 4 max -.01 1 66.445 2 0 1 0 1 84.085 1 NC 1
168 min -.011 2 59.295 1 0 1 0 1 67.616 2 NC 1
169 5 max -.01 1 68.304 2 0 1 0 1 62.647 1 NC 1
170 min -.011 2 60.76 1 0 1 0 1 50.118 2 NC 1
171 6 max -.011 1 70.2 2 0 1 0 1 49.813 1 NC 1
172 min -.011 2 62.241 1 0 1 0 1 39.652 2 NC 1
173 7 max -.011 1 72.13 2 0 1 0 1 41.278 1 NC 1
174 min -.011 2 63.735 1 0 1 0 1 32.701 2 NC 1
175 8 max -.011 1 74.091 2 0 1 0 1 35.198 1 NC 1
176 min -.011 2 65.242 1 0 1 0 1 27.756 2 NC 1
177 9 max -.011 1 76.081 2 0 1 0 1 30.653 1 NC 1
178 min -.011 2 66.758 1 0 1 0 1 24.065 2 NC 1
179 10 max -.011 1 78.096 2 0 1 0 1 27.129 1 NC 1
180 min -.012 2 68.284 1 0 1 0 1 21.208 2 NC 1
181 11 max -.011 1 80.133 2 0 1 0 1 24.319 1 NC 1
182 min -.012 2 69.817 1 0 1 0 1 18.935 2 NC 1
183 12 max -.011 1 82.192 2 0 1 0 1 22.029 1 NC 1
184 min -.012 2 71.356 1 0 1 0 1 17.085 2 NC 1
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Model Name : 150'-0 Flag Pole

Envelope Member S ection Deflections  (C ontinued)
Member Sec x [in] LC y [in] LC z [in] LC x Rotate [r... LC (n) L/y R atio LC (n) L/z R atio LC

185 13 max -.011 1 84.268 2 0 1 0 1 20.127 1 NC 1
186 min -.012 2 72.9 1 0 1 0 1 15.553 2 NC 1
187 14 max -.011 1 86.359 2 0 1 0 1 18.524 1 NC 1
188 min -.012 2 74.449 1 0 1 0 1 14.264 2 NC 1
189 15 max -.011 1 88.463 2 0 1 0 1 17.154 1 NC 1
190 min -.012 2 76 1 0 1 0 1 13.166 2 NC 1
191 16 max -.011 1 90.578 2 0 1 0 1 15.972 1 NC 1
192 min -.012 2 77.554 1 0 1 0 1 12.221 2 NC 1
193 17 max -.011 1 92.701 2 0 1 0 1 14.941 1 NC 1
194 min -.012 2 79.109 1 0 1 0 1 11.4 2 NC 1
195 18 max -.011 1 94.831 2 0 1 0 1 14.035 1 NC 1
196 min -.012 2 80.665 1 0 1 0 1 10.679 2 NC 1
197 19 max -.011 1 96.964 2 0 1 0 1 13.232 1 NC 1
198 min -.012 2 82.222 1 0 1 0 1 10.044 2 NC 1
199 20 max -.011 1 99.099 2 0 1 0 1 12.515 1 NC 1
200 min -.012 2 83.779 1 0 1 0 1 9.479 2 NC 1
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IBC 2015 and ASCE 7-10

per Sections 1805.7.2.1 and 1805.7.2.3

Nov-16

Is the post or footing square or round? Square

Diagonal dimension of square footing or post b 8.4 ft

Assumed depth of embedment in earth (not to exceed 12 ft) d 15 ft 12 ft embedment used for calculations

Applied lateral force Plateral 4600 lbs

Distance from ground surface to point of application of Plateral h 87 ft

Moment in pier at ground surface M 400200 ft-lbs

Applied vertical force Pvertical 13000 lbs

Foundation bearing pressure 1500 psf per Table 1804.2

Allow 1/3 increase for foundation bearing pressure? No

Allowable foundation bearing pressure used in calculations qa 1500 psf

Lateral bearing pressure 120 psf/ft per Table 1804.2 per reported conditions

Allow 1/3 increase for lateral bearing pressure? No

Allow for 1/2" of movement at ground surface? Yes per 1804.3.1

Lateral bearing pressure used in calculations 240.0 psf/ft

Distance from top of grade to neglect lateral bearing of soil pressure 0 ft

Allowable lateral soil-bearing pressure based on 1/3 the depth of embedment S1 960.0 psf

Side area of pier provided based on lateral pressure Alateral 1.33 ft
2

Depth of embedment required (lateral bearing) dREQ'D 11.94 ft per Eq. 18-1

Depth of embedment provided (lateral bearing) dprovided 12 ft O.K.

Foundation bearing area required Aqa-REQ'D 8.67 ft
2

Foundation bearing area provided Aqa-provided 35.28 ft
2 O.K.

Design Parameters

Pier/Footing Requirements

Equations Used

Non-constrained Pier Design






























++=
2
1

'

36.4
115.0

A

h
Ad DREQ

bS

P
Alateral

1

34.2=


