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Site Name  East Channel 

Site Number  SD28 

FA #  10092497 

PTN #  3801A0YFOH 

Pace #  MRWOR052432 

Client  Mastec 

Proposed Carrier  AT&T 

Site Location 

P.O. Box 614 
Bothell, WA 98041 
47.57669° N NAD83 
122.20937° W NAD83 

Structure Type  Rooftop 

Structural Usage Ratio  91.6% 

Overall Result  Pass  

Recommendation  ‐‐ 

 
Upon reviewing the results of this analysis, it is our opinion that the antenna supporting structure does 
meet the specified IBC/ASCE/TIA code and minimum design requirements. The existing structure is 
therefore deemed adequate to support the existing and proposed loading as listed in this report. 
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Assumptions and Limitations 
 
Our structural calculations are completed assuming all information provided to CORE ONE 
CONSULTING USA is accurate and applicable to this site. For the purposes of calculations, we assume 
an overall structure condition of “like new” and all members and connections to be free of corrosion 
and/or structural defects. The structure owner and/or contractor shall verify the structure’s condition 
prior to installation of any proposed equipment.  If actual conditions differ from those described in this 
report CORE ONE CONSULTING USA should be notified immediately to complete a revised evaluation. 
 
Our evaluation is completed using standard TIA, AISC, ACI, and ASCE methods and procedures. Our 
structural results are proprietary and should not be used by others as their own.  CORE ONE 
CONSULTING USA is not responsible for decisions made by others that are or are not based on our 
supplied assumptions and conclusions. 
 
This report is an evaluation of the rooftop structure only and does not reflect adequacy of the existing 
mounts, other mounts, or coax mounting attachments.  These elements are assumed to be adequate 
for the purposes of this analysis and are assumed to have been installed per their manufacturer 
requirements.   
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INTRODUCTION  
 
At the request of AT&T, CORE ONE CONSULTING USA has performed a structural analysis on the existing 
antenna mount supporting structure.  All supporting documents have been obtained from the client and 
are assumed to be accurate and applicable to this site. The Rooftop was analyzed using RISA 3D Version 
17.0.4 engineering software.  
 
Supporting Documentation 
 
Construction Drawing  CORE ONE CONSULTING USA Job Site SD28, Dated 04/06/22 

 
Analysis Code Requirements 
 
Wind Speed  98 mph (3‐Second Gust, Vult) 

Wind Speed w/ ice  30 mph (3‐Second Gust) w/ 1” Ice 

TIA/ASCE Revision  ANSI/TIA‐222‐H / ASCE 7‐16 

Structure Class  II 

Exposure Category  C 

Topographic Category  Kzt=1.00 

Calculated Crest Height  0 ft 

Site Class  D‐ Stiff Soil 

Spectral Response  Ss=1.399g, S1=0.487g 

 
CONCLUSION 
 
Upon reviewing the results of this analysis, it is our opinion that the antenna supporting structure does 
meet the specified IBC/ASCE/TIA code and minimum design requirements. The existing structure is 
therefore deemed adequate to support the existing and proposed loading as listed in this report. 
 
Fathullah Zamani 
Structural Engineering Lead | Core One Consulting USA 
3100 W Ray Road, Suite 201, Chandler, AZ 85224  
(O) 1+(855) 708‐2195 | (M) (518) 892‐0471 
alex.bazeley@coreoneconsultants.com | info@coreoneconsulting.com 
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Existing Configuration 
 

Mount  
Height 
(ft) 

Qty.  Appurtenance  Mount type  Carrier 

36.0  3  Commscope SBNHH‐1D65C 

Pipe  AT&T 
35.0 

3  Commscope NNH4‐65D‐R6 

3  Cellmax CMA‐UBTULBULBHH‐6516‐16‐21‐21 

3  AirScale Dual RRH 4T4R B12/14 

3  Airscale Dual RRH 4T4R B5 

3  AirScale Dual RRH 4T4R B25/66 

3  Alcatel Lucent RRH4x25‐WCS‐4R 

9  Raycap DC2 

3  Raycap FC12 
  

Loading to be Removed 
 

Mount  
Height 
(ft) 

Qty.  Appurtenance  Mount type  Carrier 

‐‐  ‐‐  ‐‐  ‐‐  AT&T 

 
Proposed Loading 

 

Mount  
Height 
(ft) 

Qty.  Appurtenance  Mount type  Carrier 

36.9 
3  Nokia AEQK 

Tripod  AT&T 
2  Raycap DC6 
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Final Configuration 
 

Mount  
Height 
(ft) 

Qty.  Appurtenance  Mount type  Carrier 

36.9 
3  Nokia AEQK 

Tripod 

AT&T 

2  Raycap DC6 

36.0  3  Commscope SBNHH‐1D65C 

Pipe 
35.0 

3  Commscope NNH4‐65D‐R6 

3  Cellmax CMA‐UBTULBULBHH‐6516‐16‐21‐21 

3  AirScale Dual RRH 4T4R B12/14 

3  Airscale Dual RRH 4T4R B5 

3  AirScale Dual RRH 4T4R B25/66 

3  Alcatel Lucent RRH4x25‐WCS‐4R 

9  Raycap DC2 

3  Raycap FC12 

 

 
Structure Usages 

 
Summary 

Rooftop*  91.6%  Pass 
RATING =  91.6%  Pass 

*ASSUMED 2X12 ROOF JOISTS SPAED 16” O.C. WITH A MAXIMUM LENGTH OF 20’ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Site Name SD28

Client Mastec

Carrier ATT

Date 4/6/2022

98 ultimate 3‐second gust

C

ASCE 7‐16

ASCE 7‐16

36.90 ft

Ka: 0.90

Kz: 1.02

Kzt: 1.38

Kd: 0.85

Ke: 1.00

qz= 29.35

Ice Wind 30 Cf= 1.20

Ice Thickness 1 Gh= 0.85

Fst_Ice(psf) 4.98 Fst (psf)= 29.94 Fp= 0.56

Appurtenance Name Total Quantity  Weight(lbs) F‐Norm  (lbs) F‐Perp (lbs) F‐Norm (lbs) F‐Perp (lbs)

COMMSCOPE_SBNHH‐1D65C 3 49.6 336.8 226.5 27.8 27.8

Cellmax CMA‐UBTMLBMLBHH‐6516‐16‐21‐21 3 85.0 484.6 168.2 47.6 47.6

Nokia AEQK 3 99.2 127.7 70.1 55.5 55.5

COMMSCOPE_NNH4‐65D‐R6 3 88.2 561.7 272.3 49.4 49.4

Airscale_4T4R B5 160W AHCA 3 35.3 37.7 21.1 19.7 19.7

Airscale Dual 4T4R B12/14_AHLBA_ 3 101.4 108.1 68.6 56.7 56.7

Airscale Dual 4T4R B25/66_AHFIB_ 3 86.0 108.1 68.6 48.1 48.1

ALCATEL LUCENT_RRH4X25‐WCS_4R 3 91.0 112.6 97.9 50.9 50.9

RAYCAP_DC2 9 16.0 27.3 16.5 9.0 9.0

RAYCAP_FC12‐PC6‐10E 3 20.4 61.6 25.2 11.4 11.4

RAYCAP_DC6 2 38.0 55.8 24.6 21.3 21.3

Wind Loading Inputs:

Wind Force Seismic Force

Design Wind Velocity:

Wind Centerline (ft):

Exposure Category:

Antenna Load Standard:

Adopted Building Code:



Seismic Loads

Latitude: º
Longitude: º

Ss = g Site Class:
Fa = Occupancy  Category:

SMS = Importance Factor, I:
SDS = Seismic Design Catagory:

S1 = g Amplification Factor, ap:
Fv = Response Factor, Rp:

SM1 = z = ft
SD1 = h = ft

(ASCE 7‐16 13.3‐3)  = w p

(ASCE 7‐16 13.3‐1)  = w p

Use F p   = wp

(ASCE 7‐16 13.3‐2)  = w p1.492

0.589 36.9

Telecommunication cabinets and radio equipment are non‐structural components to be designed under the provisions of 

ASCE 7‐16 chapter 13.

0.560
0.560

0.280

0.487 1.0
1.81 2.0
0.883 36.9

1.00 II
1.399 1.00
0.933 D

Latitude and longitude were determined from  existing as‐builts, customer records, and confirmed using GoogleEarth. 

Design spectral acceleration parameters were optained using NSHMP Hazard, a program by USGS for determining seismic 

values within the continental US. Input data and program output are provided at the end of this report.

47.57669
‐122.2094

1.399 D

ppDSp WISF 3.0min, 
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Company : Core One C onsulting USA Apr 6, 2022
4:32 PMDes igner :

Job Number : Checked By:_____
Model Name : SD28

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

1 MP1 N44 N43 P3.0 Beam None A53 Gr.B Typical
2 M18 N48 N45 LL2.5x2.5x3x3 Beam None A36 Gr.36 Typical
3 M19 N48 N47 LL2.5x2.5x3x3 Beam None A36 Gr.36 Typical
4 M20 N48 N49 LL2.5x2.5x3x3 Beam None A36 Gr.36 Typical
5 M21 N49A N52 90 PL Beam None A36 Gr.36 Typical
6 M22 N52 N50 90 PL Beam None A36 Gr.36 Typical
7 M23 N51 N52 90 PL Beam None A36 Gr.36 Typical
8 M31A N61 N66 4x6 Beam None DF Typical
9 M43 N79 N84 4x6 Beam None DF Typical
10 M16 N39 N40 2x12 Beam None DF Typical
11 M37 N41 N47A 4x6 Beam None DF Typical
12 M43A N42 N48A 4x6 Beam None DF Typical
13 M46A N66 N78A RIG ID None None RIG ID Typical
14 M47A N84 N80A RIG ID None None RIG ID Typical
15 M24A N51A N57A RIG ID None None RIG ID Typical
16 M25A N52A N58A RIG ID None None RIG ID Typical
17 M29 N63A N67A RIG ID None None RIG ID Typical
18 M30 N81 N68A RIG ID None None RIG ID Typical
19 M34 N71 N77A RIG ID None None RIG ID Typical
20 M35 N72 N78B RIG ID None None RIG ID Typical
21 M37A N61 N73 RIG ID None None RIG ID Typical
22 M38 N79 N74 RIG ID None None RIG ID Typical
23 M23A N49B N50A 2x12 Beam None DF Typical
24 M24 N47A N57A 4x6 Beam None DF Typical
25 M25 N48A N58A 4x6 Beam None DF Typical
26 M26 N55 N56 2x12 Beam None DF Typical
27 M27 N57A N59 4x6 Beam None DF Typical
28 M28 N58A N60 4x6 Beam None DF Typical
29 M29A N61A N62 2x12 Beam None DF Typical
30 M30A N59 N65 4x6 Beam None DF Typical
31 M31 N60 N66A 4x6 Beam None DF Typical
32 M32 N67B N68B 2x12 Beam None DF Typical
33 M33 N65 N77A 4x6 Beam None DF Typical
34 M34A N66A N78B 4x6 Beam None DF Typical
35 M35A N73A N74A 2x12 Beam None DF Typical
36 M36 N77A N77 4x6 Beam None DF Typical
37 M37B N78B N78 4x6 Beam None DF Typical
38 M38A N79A N80B 2x12 Beam None DF Typical
39 MP20 N71B N72B 2.0 STD P ipe Beam None A53 Gr.B Typical
40 M40 N69 N67C RIG ID None None RIG ID Typical
41 M41 N70 N68C RIG ID None None RIG ID Typical
42 MP21 N77B N78C 2.0 STD P ipe Beam None A53 Gr.B Typical
43 M43B N75 N67C RIG ID None None RIG ID Typical
44 M44 N76 N68C RIG ID None None RIG ID Typical

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

1 HSS4x4x6 HSS4X4X6 Beam None FRP Typical 4.78 10.3 10.3 17.5
2 L6x4x8 L6X4X8 Beam None FRP Typical 4.75 6.22 17.3 .407

RISA-3D Version 17.0.4      Page 1 [C :\...\...\...\Mastec\SD28 EAST CHANNEL\SD28_Tripod with full roof.r3d] 



Company : Core One C onsulting USA Apr 6, 2022
4:32 PMDes igner :

Job Number : Checked By:_____
Model Name : SD28

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

3 L6x6x8 L6X6X8 Beam None FRP Typical 5.77 19.9 19.9 .501
4 L4x4x6 L4X4X6 Beam None FRP Typical 2.86 4.32 4.32 .141
5 2.0 STD Pi... PIPE_2.0 Beam None A53 Gr.B Typical 1.02 .627 .627 1.25
6 P3.0 PIPE_3.0 Beam None A53 Gr.B Typical 2.07 2.85 2.85 5.69
7 L2.5x2.5x3 L2.5x2.5x3 Beam None A36 Gr.36 Typical .901 .535 .535 .011
8 LL2.5x2.5x...LL2.5x2.5x... Beam None A36 Gr.36 Typical 1.8 2.46 1.07 .023
9 PL Flat Bar P L... Beam None A36 Gr.36 Typical .5 .167 .003 .01

Hot Rolled Steel Design Parameters
Label Shape Length[in] Lbyy[in] Lbzz[in] Lcomp top[in]Lcomp bot[in]L-torqu... Kyy Kzz Cb Function

1 MP1 P3.0 114 Lbyy Lateral
2 M18 LL2.5x2.5x3... 64.9 Lbyy Lateral
3 M19 LL2.5x2.5x3... 64.9 Lbyy Lateral
4 M20 LL2.5x2.5x3... 64.9 Lbyy Lateral
5 M21 PL 18 Lbyy Lateral
6 M22 PL 18 Lbyy Lateral
7 M23 PL 18 Lbyy Lateral
8 MP20 2.0 STD Pipe 42 Lbyy Lateral
9 MP21 2.0 STD Pipe 42 Lbyy Lateral

Material Takeoff
Material S ize P ieces Length[in] Weight[LB]

1 G eneral
2 RIG ID 14 42 0
3 Total General 14 42 0
4
5 Hot Rolled Steel
6 A36 Gr.36 F lat Bar PL 2x1/4 3 54 7.656
7 A36 Gr.36 LL2.5x2.5x3x3 3 194.7 99.378
8 A53 Gr.B PIPE_2.0 2 84 24.296
9 A53 Gr.B PIPE_3.0 1 114 66.916
10 Total HR S teel 9 446.7 198.246
11
12 Wood
13 DF 2X12 7 1680 574.219
14 DF 4X6 14 352 137.245
15 Total Wood 21 2032 711.464

Bas ic  Load Cases
BLC Description Category X Gravity Y  Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 Self Weight DL -1 8 8
2 Wind Load AZI 000 WLZ 1 1
3 Wind Load AZI 090 WLX 1 1
4 Ice Weight OL1 8 28
5 Wind + Ice Load AZI ... OL2 1 1
6 Wind + Ice Load AZI ... OL3 1 1
7 Seismic  Load AZ I 000 ELZ -.56 8

RISA-3D Version 17.0.4      Page 2 [C :\...\...\...\Mastec\SD28 EAST CHANNEL\SD28_Tripod with full roof.r3d] 



Company : Core One C onsulting USA Apr 6, 2022
4:32 PMDes igner :

Job Number : Checked By:_____
Model Name : SD28

Bas ic  Load Cases  (C ontinued)
BLC Description Category X Gravity Y  Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

8 Seismic  Load AZ I 090 ELX -.56 8
9 BLC 2 Transient Area... None 12
10 BLC 3 Transient Area... None 13
11 BLC 5 Transient Area... None 12
12 BLC 6 Transient Area... None 13

Load Combinations
Des cription Solve P ... SR...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...

1 1.0D Yes Y DL 1
2 1D + 1W AZI 000 Yes Y DL 1 W... 1
3 1D + 1W AZI 030 Yes Y DL 1 W....866W... .5
4 1D + 1W AZI 060 Yes Y DL 1 W... .5 W....866
5 1D + 1W AZI 090 Yes Y DL 1 W... 1
6 1D + 1W AZI 120 Yes Y DL 1 W...-.5 W....866
7 1D + 1W AZI 150 Yes Y DL 1 W...-.8...W... .5
8 1D + 1W AZI 180 Yes Y DL 1 W... -1
9 1D + 1W AZI 210 Yes Y DL 1 W...-.8...W...-.5
10 1D + 1W AZI 240 Yes Y DL 1 W...-.5 W...-.8...
11 1D + 1W AZI 270 Yes Y DL 1 W... -1
12 1D + 1W AZI 300 Yes Y DL 1 W... .5 W...-.8...
13 1D + 1W AZI 330 Yes Y DL 1 W....866W...-.5
14 0.6D + 1W AZI 000 Yes Y DL .6 W... 1
15 0.6D + 1W AZI 030 Yes Y DL .6 W....866W... .5
16 0.6D + 1W AZI 060 Yes Y DL .6 W... .5 W....866
17 0.6D + 1W AZI 090 Yes Y DL .6 W... 1
18 0.6D + 1W AZI 120 Yes Y DL .6 W...-.5 W....866
19 0.6D + 1W AZI 150 Yes Y DL .6 W...-.8...W... .5
20 0.6D + 1W AZI 180 Yes Y DL .6 W... -1
21 0.6D + 1W AZI 210 Yes Y DL .6 W...-.8...W...-.5
22 0.6D + 1W AZI 240 Yes Y DL .6 W...-.5 W...-.8...
23 0.6D + 1W AZI 270 Yes Y DL .6 W... -1
24 0.6D + 1W AZI 300 Yes Y DL .6 W... .5 W...-.8...
25 0.6D + 1W AZI 330 Yes Y DL .6 W....866W...-.5
26 1D + 1Di Yes Y DL 1 O... 1
27 1D + 1Di + 1W i AZI 000 Yes Y DL 1 O... 1 O... 1
28 1D + 1Di + 1W i AZI 030 Yes Y DL 1 O... 1 O....866O... .5
29 1D + 1Di + 1W i AZI 060 Yes Y DL 1 O... 1 O... .5 O....866
30 1D + 1Di + 1W i AZI 090 Yes Y DL 1 O... 1 O... 1
31 1D + 1Di + 1W i AZI 120 Yes Y DL 1 O... 1 O... -.5 O....866
32 1D + 1Di + 1W i AZI 150 Yes Y DL 1 O... 1 O...-.8...O... .5
33 1D + 1Di + 1W i AZI 180 Yes Y DL 1 O... 1 O... -1
34 1D + 1Di + 1W i AZI 210 Yes Y DL 1 O... 1 O...-.8...O... -.5
35 1D + 1Di + 1W i AZI 240 Yes Y DL 1 O... 1 O... -.5 O...-.8...
36 1D + 1Di + 1W i AZI 270 Yes Y DL 1 O... 1 O... -1
37 1D + 1Di + 1W i AZI 300 Yes Y DL 1 O... 1 O... .5 O...-.8...
38 1D + 1Di + 1W i AZI 330 Yes Y DL 1 O... 1 O....866O... -.5
39 (1.0+0.14Sds)D + 1E AZI 000 Yes Y DL 1.12E ... 1
40 (1.0+0.14Sds)D + 1E AZI 030 Yes Y DL 1.12E ... .866E ... .5
41 (1.0+0.14Sds)D + 1E AZI 060 Yes Y DL 1.12E ... .5 E ... .866
42 (1.0+0.14Sds)D + 1E AZI 090 Yes Y DL 1.12 E ... 1
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Load Combinations  (Continued)
Des cription Solve P ... SR...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...B... Fa...

43 (1.0+0.14Sds)D + 1E AZI 120 Yes Y DL 1.12E ... -.5 E ... .866
44 (1.0+0.14Sds)D + 1E AZI 150 Yes Y DL 1.12E ... -.8...E ... .5
45 (1.0+0.14Sds)D + 1E AZI 180 Yes Y DL 1.12E ... -1
46 (1.0+0.14Sds)D + 1E AZI 210 Yes Y DL 1.12E ... -.8...E ... -.5
47 (1.0+0.14Sds)D + 1E AZI 240 Yes Y DL 1.12E ... -.5 E ... -.8...
48 (1.0+0.14Sds)D + 1E AZI 270 Yes Y DL 1.12 E ... -1
49 (1.0+0.14Sds)D + 1E AZI 300 Yes Y DL 1.12E ... .5 E ... -.8...
50 (1.0+0.14Sds)D + 1E AZI 330 Yes Y DL 1.12E ... .866E ... -.5
51 (0.6-0.14Sds)D + 1E  AZI 000 Yes Y DL .48 E ... 1
52 (0.6-0.14Sds)D + 1E  AZI 030 Yes Y DL .48 E ... .866E ... .5
53 (0.6-0.14Sds)D + 1E  AZI 060 Yes Y DL .48 E ... .5 E ... .866
54 (0.6-0.14Sds)D + 1E  AZI 090 Yes Y DL .48 E ... 1
55 (0.6-0.14Sds)D + 1E  AZI 120 Yes Y DL .48 E ... -.5 E ... .866
56 (0.6-0.14Sds)D + 1E  AZI 150 Yes Y DL .48 E ... -.8...E ... .5
57 (0.6-0.14Sds)D + 1E  AZI 180 Yes Y DL .48 E ... -1
58 (0.6-0.14Sds)D + 1E  AZI 210 Yes Y DL .48 E ... -.8...E ... -.5
59 (0.6-0.14Sds)D + 1E  AZI 240 Yes Y DL .48 E ... -.5 E ... -.8...
60 (0.6-0.14Sds)D + 1E  AZI 270 Yes Y DL .48 E ... -1
61 (0.6-0.14Sds)D + 1E  AZI 300 Yes Y DL .48 E ... .5 E ... -.8...
62 (0.6-0.14Sds)D + 1E  AZI 330 Yes Y DL .48 E ... .866E ... -.5
63 (0.6-0.2Sds) + 1.0E  AZI 000 Yes Y DL .432E ... 1
64 (0.6-0.2Sds) + 1.0E  AZI 030 Yes Y DL .432E ... .866E ... .5
65 (0.6-0.2Sds) + 1.0E  AZI 060 Yes Y DL .432E ... .5 E ... .866
66 (0.6-0.2Sds) + 1.0E  AZI 090 Yes Y DL .432 E ... 1
67 (0.6-0.2Sds) + 1.0E  AZI 120 Yes Y DL .432E ... -.5 E ... .866
68 (0.6-0.2Sds) + 1.0E  AZI 150 Yes Y DL .432E ... -.8...E ... .5
69 (0.6-0.2Sds) + 1.0E  AZI 180 Yes Y DL .432E ... -1
70 (0.6-0.2Sds) + 1.0E  AZI 210 Yes Y DL .432E ... -.8...E ... -.5
71 (0.6-0.2Sds) + 1.0E  AZI 240 Yes Y DL .432E ... -.5 E ... -.8...
72 (0.6-0.2Sds) + 1.0E  AZI 270 Yes Y DL .432 E ... -1
73 (0.6-0.2Sds) + 1.0E  AZI 300 Yes Y DL .432E ... .5 E ... -.8...
74 (0.6-0.2Sds) + 1.0E  AZI 330 Yes Y DL .432E ... .866E ... -.5

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

1 N43 139 81.375 15 0
2 N44 139 195.375 15 0
3 N45 139 75.375 51 0
4 N47 170.176915 75.375 -3 0
5 N49 107.823085 75.375 -3 0
6 N48 139 129.375 15 0
7 N49A 139 102.375 33 0
8 N50 154.588457 102.375 6 0
9 N51 123.411543 102.375 6 0
10 N52 139 102.375 15 0
11 N67 103 75.375 51 0
12 N68 175 75.375 51 0
13 N69A 103 235.375 87 0
14 N70A 175 235.375 87 0
15 N71A 175 75.375 -27 0
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J oint Coordinates  and Temperatures  (Continued)
Label X  [in] Y  [in] Z [in] Temp [F] Detach From Diap...

16 N72A 175 235.375 -27 0
17 N61 103.823085 75.375 -3 0
18 N62A 119.823085 75.375 -3 0
19 N63A 135.823085 75.375 -3 0
20 N64A 151.823085 75.375 -3 0
21 N65A 167.823085 75.375 -3 0
22 N66 183.823085 75.375 -3 0
23 N79 103.823085 75.375 51 0
24 N80 119.823085 75.375 51 0
25 N81 135.823085 75.375 51 0
26 N82 151.823085 75.375 51 0
27 N83 167.823085 75.375 51 0
28 N84 183.823085 75.375 51 0
29 N39 191.823085 72.375 -15 0
30 N40 191.823085 72.375 225 0
31 N41 191.823085 72.375 -3 0
32 N42 191.823085 72.375 51 0
33 N47A 175.823085 72.375 -3 0
34 N48A 175.823085 72.375 51 0
35 N78A 183.823085 72.375 -3 0
36 N80A 183.823085 72.375 51 0
37 N51A 159.823085 75.375 -3 0
38 N52A 159.823085 75.375 51 0
39 N57A 159.823085 72.375 -3 0
40 N58A 159.823085 72.375 51 0
41 N67A 135.823085 72.375 -3 0
42 N68A 135.823085 72.375 51 0
43 N71 111.823085 75.375 -3 0
44 N72 111.823085 75.375 51 0
45 N77A 111.823085 72.375 -3 0
46 N78B 111.823085 72.375 51 0
47 N73 103.823085 72.375 -3 0
48 N74 103.823085 72.375 51 0
49 N49B 175.823085 72.375 -15 0
50 N50A 175.823085 72.375 225 0
51 N55 159.823085 72.375 -15 0
52 N56 159.823085 72.375 225 0
53 N59 143.823085 72.375 -3 0
54 N60 143.823085 72.375 51 0
55 N61A 143.823085 72.375 -15 0
56 N62 143.823085 72.375 225 0
57 N65 127.823085 72.375 -3 0
58 N66A 127.823085 72.375 51 0
59 N67B 127.823085 72.375 -15 0
60 N68B 127.823085 72.375 225 0
61 N73A 111.823085 72.375 -15 0
62 N74A 111.823085 72.375 225 0
63 N77 95.823085 72.375 -3 0
64 N78 95.823085 72.375 51 0
65 N79A 95.823085 72.375 -15 0
66 N80B 95.823085 72.375 225 0
67 N67C 139 189.375 15 0
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J oint Coordinates  and Temperatures  (Continued)
Label X  [in] Y  [in] Z [in] Temp [F] Detach From Diap...

68 N68C 139 159.375 15 0
69 N69 139 189.375 18 0
70 N70 139 159.375 18 0
71 N71B 139 195.375 18 0
72 N72B 139 153.375 18 0
73 N75 141.598076 189.375 13.5 0
74 N76 141.598076 159.375 13.5 0
75 N77B 141.598076 195.375 13.5 0
76 N78C 141.598076 153.375 13.5 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 N43
2 N44
3 N45
4 N47
5 N49
6 N48
7 N52
8 N67
9 N68
10 N69A
11 N70A
12 N71A
13 N72A
14 N61
15 N62A
16 N63A
17 N64A
18 N65A
19 N66
20 N79
21 N80
22 N81
23 N82
24 N83
25 N84
26 N39 Reaction Reaction Reaction Reaction Reaction Reaction
27 N40 Reaction Reaction Reaction Reaction Reaction Reaction
28 N41
29 N42
30 N47A
31 N48A
32 N78A
33 N80A
34 N51A
35 N52A
36 N57A
37 N58A
38 N67A
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J oint Boundary Conditions  (C ontinued)
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]

39 N68A
40 N71
41 N72
42 N77A
43 N78B
44 N73
45 N74
46 N49B Reaction Reaction Reaction Reaction Reaction Reaction
47 N50A Reaction Reaction Reaction Reaction Reaction Reaction
48 N55 Reaction Reaction Reaction Reaction Reaction Reaction
49 N56 Reaction Reaction Reaction Reaction Reaction Reaction
50 N59
51 N60
52 N61A Reaction Reaction Reaction Reaction Reaction Reaction
53 N62 Reaction Reaction Reaction Reaction Reaction Reaction
54 N65
55 N66A
56 N67B Reaction Reaction Reaction Reaction Reaction Reaction
57 N68B Reaction Reaction Reaction Reaction Reaction Reaction
58 N73A Reaction Reaction Reaction Reaction Reaction Reaction
59 N74A Reaction Reaction Reaction Reaction Reaction Reaction
60 N77
61 N78
62 N79A Reaction Reaction Reaction Reaction Reaction Reaction
63 N80B Reaction Reaction Reaction Reaction Reaction Reaction
64 N67C
65 N68C
66 N69
67 N70
68 N71B
69 N72B
70 N75
71 N76
72 N77B
73 N78C

J oint Loads and Enforced Displacements  
Joint Label L,D,M Direction Magnitude[(lb,k-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*i...

No Data to Print ...

Member Point Loads  (B LC 1 : Self Weight)
Member Label Direction Magnitude[lb,k-ft] Location[in,%]

1 MP20 Y -49.6 10
2 MP20 Y -10.175 26
3 MP20 Y -49.6 40
4 MP20 Y -10.175 26
5 MP21 Y -49.6 10
6 MP21 Y -10.175 26
7 MP21 Y -49.6 40
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Member Point Loads  (B LC 1 : Self Weight) (Continued)
Member Label Direction Magnitude[lb,k-ft] Location[in,%]

8 MP21 Y -10.175 26

Member Point Loads  (B LC 4 : Ice Weight)
Member Label Direction Magnitude[lb,k-ft] Location[in,%]

1 MP20 Y -36.07 10
2 MP20 Y -16.685 26
3 MP20 Y -36.07 40
4 MP20 Y -16.685 26
5 MP21 Y -36.07 10
6 MP21 Y -16.685 26
7 MP21 Y -36.07 40
8 MP21 Y -16.685 26

Member Point Loads  (B LC 7 : Seismic Load AZI 000)
Member Label Direction Magnitude[lb,k-ft] Location[in,%]

1 MP20 Z -24.8 10
2 MP20 Z -5.088 26
3 MP20 Z -24.8 40
4 MP20 Z -5.088 26
5 MP21 Z -24.8 10
6 MP21 Z -5.088 26
7 MP21 Z -24.8 40
8 MP21 Z -5.088 26

Member Point Loads  (B LC 8 : Seismic Load AZI 090)
Member Label Direction Magnitude[lb,k-ft] Location[in,%]

1 MP20 X -24.8 10
2 MP20 X -5.088 26
3 MP20 X -24.8 40
4 MP20 X -5.088 26
5 MP21 X -24.8 10
6 MP21 X -5.088 26
7 MP21 X -24.8 40
8 MP21 X -5.088 26

Member Dis tributed Loads  (BLC 1 : S elf Weight)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 Y -61.56 -61.56 0 72
2 M16 Y -35 -35 0 %100
3 M23A Y -35 -35 0 %100
4 M26 Y -35 -35 0 %100
5 M29A Y -35 -35 0 %100
6 M32 Y -35 -35 0 %100
7 M35A Y -35 -35 0 %100
8 M38A Y -35 -35 0 %100

Member Dis tributed Loads  (BLC 2 : Wind Load A ZI 000)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]
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Member Dis tributed Loads  (BLC 2 : Wind Load A ZI 000) (Continued)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 Z -164.67 -164.67 0 72

Member Dis tributed Loads  (BLC 3 : Wind Load A ZI 090)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 X -164.67 -164.67 0 72

Member Dis tributed Loads  (BLC 4 : Ice Weight)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 Y -4.779 -4.779 0 %100
2 M18 Y -10.655 -10.655 0 %100
3 M19 Y -10.655 -10.655 0 %100
4 M20 Y -10.655 -10.655 0 %100
5 M21 Y -3.69 -3.69 0 %100
6 M22 Y -3.69 -3.69 0 %100
7 M23 Y -3.69 -3.69 0 %100
8 M31A Y -8.914 -8.914 0 %100
9 M43 Y -8.914 -8.914 0 %100
10 M16 Y -5.431 -5.431 0 %100
11 M37 Y -8.914 -8.914 0 %100
12 M43A Y -8.914 -8.914 0 %100
13 M23A Y -5.431 -5.431 0 %100
14 M24 Y -8.914 -8.914 0 %100
15 M25 Y -8.914 -8.914 0 %100
16 M26 Y -5.431 -5.431 0 %100
17 M27 Y -8.914 -8.914 0 %100
18 M28 Y -8.914 -8.914 0 %100
19 M29A Y -5.431 -5.431 0 %100
20 M30A Y -8.914 -8.914 0 %100
21 M31 Y -8.914 -8.914 0 %100
22 M32 Y -5.431 -5.431 0 %100
23 M33 Y -8.914 -8.914 0 %100
24 M34A Y -8.914 -8.914 0 %100
25 M35A Y -5.431 -5.431 0 %100
26 M36 Y -8.914 -8.914 0 %100
27 M37B Y -8.914 -8.914 0 %100
28 M38A Y -5.431 -5.431 0 %100

Member Dis tributed Loads  (BLC 5 : Wind + Ice Load AZI 000)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 Z -26.235 -26.235 0 72

Member Dis tributed Loads  (BLC 6 : Wind + Ice Load AZI 090)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 X -26.235 -26.235 0 72

Member Dis tributed Loads  (BLC 9 : B LC 2 Trans ient Area Loads)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 Z 0 0 0 114
2 M18 Z 0 0 0 64.9

RISA-3D Version 17.0.4      Page 9 [C :\...\...\...\Mastec\SD28 EAST CHANNEL\SD28_Tripod with full roof.r3d] 



Company : Core One C onsulting USA Apr 6, 2022
4:32 PMDes igner :

Job Number : Checked By:_____
Model Name : SD28

Member Dis tributed Loads  (BLC 9 : B LC 2 Trans ient Area Loads) (C ontinued)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

3 M19 Z 0 0 0 64.9
4 M20 Z 0 0 0 64.9
5 M22 Z 0 0 0 18
6 M23 Z 0 0 0 18
7 M31A Z 0 0 0 71.177
8 M43 Z 0 0 0 71.177
9 MP20 Z 0 0 0 42
10 MP21 Z 0 0 0 42
11 M43B Z 0 0 0 3
12 M44 Z 0 0 0 3

Member Dis tributed Loads  (BLC 10 : BLC 3 Trans ient Area Loads)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 X 0 0 0 114
2 M18 X 0 0 0 64.9
3 M19 X 0 0 0 64.9
4 M20 X 0 0 0 64.9
5 M21 X 0 0 0 18
6 M22 X 0 0 0 18
7 M23 X 0 0 0 18
8 MP20 X 0 0 0 42
9 M40 X 0 0 0 3
10 M41 X 0 0 0 3
11 MP21 X 0 0 0 42
12 M43B X 0 0 0 3
13 M44 X 0 0 0 3

Member Dis tributed Loads  (BLC 11 : BLC 5 Trans ient Area Loads)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 Z 0 0 0 114
2 M18 Z 0 0 0 64.9
3 M19 Z 0 0 0 64.9
4 M20 Z 0 0 0 64.9
5 M22 Z 0 0 0 18
6 M23 Z 0 0 0 18
7 M31A Z 0 0 0 71.177
8 M43 Z 0 0 0 71.177
9 MP20 Z 0 0 0 42
10 MP21 Z 0 0 0 42
11 M43B Z 0 0 0 3
12 M44 Z 0 0 0 3

Member Dis tributed Loads  (BLC 12 : BLC 6 Trans ient Area Loads)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

1 MP1 X 0 0 0 114
2 M18 X 0 0 0 64.9
3 M19 X 0 0 0 64.9
4 M20 X 0 0 0 64.9
5 M21 X 0 0 0 18
6 M22 X 0 0 0 18
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Member Dis tributed Loads  (BLC 12 : BLC 6 Trans ient Area Loads) (Continued)
Member Label Direction S tart Magnitude[l... End Magnitude[lb/ft,F,psf] S tart Location[in,...End Location[in,%]

7 M23 X 0 0 0 18
8 MP20 X 0 0 0 42
9 M40 X 0 0 0 3
10 M41 X 0 0 0 3
11 MP21 X 0 0 0 42
12 M43B X 0 0 0 3
13 M44 X 0 0 0 3

Member Area Loads  (BLC 2 : Wind Load AZI 000)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 N69A N67 N68 N70A Z Open S truc t... 0

Member Area Loads  (BLC 3 : Wind Load AZI 090)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 N70A N72A N71A N68 X Open S truc t... 0

Member Area Loads  (BLC 5 : Wind + Ice Load AZI 000)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 N69A N67 N68 N70A Z Open S truc t... 0

Member Area Loads  (BLC 6 : Wind + Ice Load AZI 090)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 N70A N72A N71A N68 X Open S truc t... 0

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

1 N43 max .122 5 -.055 14 .199 2 1.094e-2 8 2.249e-2 50 3.105e-3 5
2 min -.126 11 -.25 8 -.129 20 -1.14e-3 14 -2.247e-2 68 -3.151e-3 11
3 N44 max 1.187 11 -.056 14 2.088 8 2.627e-2 8 2.26e-2 50 1.817e-2 5
4 min -1.158 5 -.25 8 -.874 14 -1.598e-2 14 -2.258e-2 68 -1.867e-2 11
5 N45 max .3 48 -.105 14 .021 8 5.811e-3 8 8.796e-5 66 1.352e-3 5
6 min -.298 42 -.544 8 .001 14 1.167e-3 14 -1.033e-4 48 -1.225e-3 23
7 N47 max .048 11 -.028 15 .026 7 8.647e-3 9 1.003e-4 10 4.846e-4 7
8 min -.048 17 -.107 9 .005 73 2.301e-3 15 -3.099e-5 16 -3.547e-4 25
9 N49 max .048 11 -.025 25 .027 8 9.061e-3 7 2.283e-4 72 3.594e-4 16
10 min -.047 17 -.111 7 .006 14 2.046e-3 25 -2.568e-4 42 -3.919e-4 10
11 N48 max .079 11 -.055 14 .468 8 1.722e-2 8 2.249e-2 50 9.207e-3 5
12 min -.079 5 -.25 8 .071 14 -7.232e-3 14 -2.247e-2 68 -9.396e-3 11
13 N49A max .176 48 -.002 14 .224 2 8.249e-3 8 8.701e-3 49 3.928e-3 45
14 min -.175 42 -.48 8 .051 20 1.311e-3 14 -8.876e-3 43 -4.066e-3 63
15 N50 max .057 7 -.007 17 .239 10 1.123e-2 44 7.072e-3 74 2.288e-3 74
16 min -.057 13 -.216 11 .044 16 -1.93e-3 74 -7.406e-3 44 -2.387e-3 44
17 N51 max .059 15 -.006 23 .243 6 1.01e-2 50 6.88e-3 50 2.21e-3 50
18 min -.062 9 -.214 5 .039 24 -8.212e-4 68 -6.527e-3 68 -2.096e-3 68
19 N52 max .057 5 -.055 14 .225 2 1.094e-2 8 2.249e-2 50 3.105e-3 5
20 min -.06 11 -.25 8 .05 20 -1.14e-3 14 -2.247e-2 68 -3.151e-3 11
21 N67 max 0 74 0 74 0 74 0 74 0 74 0 74

RISA-3D Version 17.0.4      Page 11 [C :\...\...\...\Mastec\SD28 EAST CHANNEL\SD28_Tripod with full roof.r3d] 



Company : Core One C onsulting USA Apr 6, 2022
4:32 PMDes igner :

Job Number : Checked By:_____
Model Name : SD28

Envelope J oint Displacements  (Continued)
Joint X [in] LC Y [in] LC Z [in] LC X Rotation [... LC Y Rotation [... LC Z Rotation [... LC

22 min 0 1 0 1 0 1 0 1 0 1 0 1
23 N68 max .3 48 -.138 15 .016 43 5.199e-3 33 9.284e-5 42 2.595e-3 7
24 min -.299 42 -.495 9 .004 73 1.582e-3 14 -9.012e-5 72 -1.886e-3 25
25 N69A max 0 74 0 74 0 74 0 74 0 74 0 74
26 min 0 1 0 1 0 1 0 1 0 1 0 1
27 N70A max 0 74 0 74 0 74 0 74 0 74 0 74
28 min 0 1 0 1 0 1 0 1 0 1 0 1
29 N71A max 0 74 0 74 0 74 0 74 0 74 0 74
30 min 0 1 0 1 0 1 0 1 0 1 0 1
31 N72A max 0 74 0 74 0 74 0 74 0 74 0 74
32 min 0 1 0 1 0 1 0 1 0 1 0 1
33 N61 max .048 11 -.025 25 .027 8 9.019e-3 7 1.053e-5 48 2.891e-4 16
34 min -.047 17 -.111 7 .007 14 2.07e-3 25 -8.694e-6 66 -3.397e-4 10
35 N62A max .048 11 -.025 25 .028 7 9.046e-3 7 7.312e-5 16 5.404e-4 4
36 min -.047 17 -.112 7 .005 25 2.079e-3 25 -8.191e-5 10 -5.197e-4 22
37 N63A max .048 11 -.023 14 .028 8 9.165e-3 8 1.295e-4 17 4.349e-4 5
38 min -.047 17 -.113 8 .006 14 1.96e-3 14 -1.339e-4 11 -4.221e-4 23
39 N64A max .048 11 -.026 14 .028 9 8.93e-3 8 6.982e-5 48 5.971e-4 6
40 min -.048 17 -.11 8 .006 15 2.155e-3 14 -4.86e-5 66 -5.914e-4 12
41 N65A max .048 11 -.028 15 .026 7 8.696e-3 9 2.79e-4 11 5.915e-4 7
42 min -.048 17 -.108 9 .005 73 2.278e-3 15 -1.732e-4 17 -5.206e-4 25
43 N66 max .048 11 -.03 15 .025 34 8.381e-3 34 7.644e-8 69 4.776e-4 6
44 min -.047 17 -.102 34 .007 15 2.442e-3 15 -7.657e-8 39 -4.24e-4 24
45 N79 max .3 48 -.121 25 .016 8 5.437e-3 8 1.923e-5 72 1.536e-3 16
46 min -.298 66 -.523 7 .004 14 1.426e-3 14 -2.087e-5 42 -1.778e-3 10
47 N80 max .3 48 -.115 14 .018 8 5.635e-3 8 1.046e-4 14 1.569e-3 16
48 min -.298 66 -.532 8 .003 14 1.285e-3 14 -1.612e-4 8 -1.788e-3 10
49 N81 max .3 48 -.105 14 .02 8 5.858e-3 8 5.277e-5 15 1.305e-3 5
50 min -.298 42 -.544 8 .002 14 1.14e-3 14 -7.945e-5 9 -1.256e-3 23
51 N82 max .3 48 -.114 14 .019 8 5.618e-3 8 2.533e-4 8 1.877e-3 6
52 min -.298 42 -.531 8 .003 14 1.278e-3 14 -1.613e-4 14 -1.485e-3 24
53 N83 max .3 48 -.132 15 .016 43 5.337e-3 8 9.574e-5 8 2.33e-3 7
54 min -.299 42 -.506 9 .004 73 1.471e-3 14 -6.945e-5 14 -1.726e-3 25
55 N84 max .3 48 -.147 15 .015 34 5.14e-3 34 2.15e-7 69 1.815e-3 7
56 min -.299 42 -.483 34 .005 74 1.652e-3 63 -2.151e-7 39 -1.416e-3 25
57 N39 max 0 74 0 74 0 74 0 74 0 74 0 74
58 min 0 1 0 1 0 1 0 1 0 1 0 1
59 N40 max 0 74 0 74 0 74 0 74 0 74 0 74
60 min 0 1 0 1 0 1 0 1 0 1 0 1
61 N41 max .047 11 -.03 16 0 67 8.284e-3 34 3.827e-3 48 0 74
62 min -.046 17 -.101 35 0 49 2.512e-3 15 -3.779e-3 66 0 1
63 N42 max .3 48 -.15 15 0 67 5.079e-3 34 5.286e-3 48 0 74
64 min -.297 66 -.479 34 0 49 1.656e-3 64 -5.269e-3 42 0 1
65 N47A max .047 11 -.03 15 0 67 8.401e-3 34 3.823e-3 48 0 74
66 min -.046 17 -.103 34 0 49 2.435e-3 15 -3.777e-3 66 0 1
67 N48A max .3 48 -.145 15 0 67 5.16e-3 34 5.289e-3 48 0 74
68 min -.297 66 -.487 34 0 49 1.654e-3 63 -5.269e-3 42 0 1
69 N78A max .047 11 -.03 15 0 18 8.381e-3 34 7.644e-8 69 4.776e-4 6
70 min -.046 17 -.102 34 0 12 2.442e-3 15 -7.657e-8 39 -4.24e-4 24
71 N80A max .3 48 -.147 15 0 66 5.14e-3 34 2.15e-7 69 1.815e-3 7
72 min -.297 66 -.483 34 0 48 1.652e-3 63 -2.151e-7 39 -1.416e-3 25
73 N51A max .048 11 -.027 15 .027 9 8.866e-3 9 7.884e-4 48 6.543e-4 6
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Envelope J oint Displacements  (Continued)
Joint X [in] LC Y [in] LC Z [in] LC X Rotation [... LC Y Rotation [... LC Z Rotation [... LC

74 min -.048 17 -.109 9 .007 15 2.198e-3 15 -7.014e-4 66 -6.548e-4 12
75 N52A max .3 48 -.123 14 .017 8 5.497e-3 8 3.919e-4 48 1.856e-3 7
76 min -.299 42 -.519 8 .004 14 1.347e-3 14 -3.236e-4 66 -1.436e-3 25
77 N57A max .046 11 -.027 15 0 18 8.866e-3 9 7.884e-4 48 6.543e-4 6
78 min -.046 17 -.109 9 0 12 2.198e-3 15 -7.014e-4 66 -6.548e-4 12
79 N58A max .3 48 -.123 14 0 7 5.497e-3 8 3.919e-4 48 1.856e-3 7
80 min -.297 66 -.519 8 0 25 1.347e-3 14 -3.236e-4 66 -1.436e-3 25
81 N67A max .047 11 -.023 14 0 12 9.165e-3 8 1.295e-4 17 4.349e-4 5
82 min -.046 17 -.113 8 0 18 1.96e-3 14 -1.339e-4 11 -4.221e-4 23
83 N68A max .299 48 -.105 14 .003 8 5.858e-3 8 5.277e-5 15 1.305e-3 5
84 min -.297 42 -.544 8 -.002 14 1.14e-3 14 -7.945e-5 9 -1.256e-3 23
85 N71 max .048 11 -.025 25 .027 7 9.101e-3 7 5.606e-4 72 4.29e-4 16
86 min -.047 17 -.112 7 .006 25 2.023e-3 25 -5.893e-4 42 -4.415e-4 10
87 N72 max .3 48 -.119 25 .017 8 5.523e-3 8 2.659e-4 72 1.513e-3 16
88 min -.298 66 -.526 7 .004 14 1.357e-3 14 -2.949e-4 42 -1.727e-3 10
89 N77A max .047 11 -.025 25 0 22 9.101e-3 7 5.606e-4 72 4.29e-4 16
90 min -.046 17 -.112 7 0 4 2.023e-3 25 -5.893e-4 42 -4.415e-4 10
91 N78B max .299 48 -.119 25 0 9 5.523e-3 8 2.659e-4 72 1.513e-3 16
92 min -.298 42 -.526 7 0 15 1.357e-3 14 -2.949e-4 42 -1.727e-3 10
93 N73 max .047 11 -.025 25 .001 72 9.019e-3 7 1.053e-5 48 2.891e-4 16
94 min -.047 17 -.111 7 -.002 42 2.07e-3 25 -8.694e-6 66 -3.397e-4 10
95 N74 max .299 48 -.121 25 0 72 5.437e-3 8 1.923e-5 72 1.536e-3 16
96 min -.298 42 -.523 7 0 42 1.426e-3 14 -2.087e-5 42 -1.778e-3 10
97 N49B max 0 74 0 74 0 74 0 74 0 74 0 74
98 min 0 1 0 1 0 1 0 1 0 1 0 1
99 N50A max 0 74 0 74 0 74 0 74 0 74 0 74
100 min 0 1 0 1 0 1 0 1 0 1 0 1
101 N55 max 0 74 0 74 0 74 0 74 0 74 0 74
102 min 0 1 0 1 0 1 0 1 0 1 0 1
103 N56 max 0 74 0 74 0 74 0 74 0 74 0 74
104 min 0 1 0 1 0 1 0 1 0 1 0 1
105 N59 max .047 11 -.023 14 0 9 9.275e-3 8 3.813e-3 48 0 74
106 min -.046 17 -.113 8 0 15 1.845e-3 14 -3.777e-3 66 0 1
107 N60 max .3 48 -.105 14 0 8 5.713e-3 8 5.29e-3 48 0 74
108 min -.297 66 -.544 8 0 14 1.236e-3 14 -5.271e-3 42 0 1
109 N61A max 0 74 0 74 0 74 0 74 0 74 0 74
110 min 0 1 0 1 0 1 0 1 0 1 0 1
111 N62 max 0 74 0 74 0 74 0 74 0 74 0 74
112 min 0 1 0 1 0 1 0 1 0 1 0 1
113 N65 max .047 11 -.023 14 0 6 9.283e-3 8 3.809e-3 48 0 74
114 min -.046 17 -.113 8 0 24 1.851e-3 14 -3.779e-3 66 0 1
115 N66A max .299 48 -.106 14 0 8 5.699e-3 8 5.287e-3 48 0 74
116 min -.298 42 -.543 8 0 14 1.257e-3 14 -5.272e-3 42 0 1
117 N67B max 0 74 0 74 0 74 0 74 0 74 0 74
118 min 0 1 0 1 0 1 0 1 0 1 0 1
119 N68B max 0 74 0 74 0 74 0 74 0 74 0 74
120 min 0 1 0 1 0 1 0 1 0 1 0 1
121 N73A max 0 74 0 74 0 74 0 74 0 74 0 74
122 min 0 1 0 1 0 1 0 1 0 1 0 1
123 N74A max 0 74 0 74 0 74 0 74 0 74 0 74
124 min 0 1 0 1 0 1 0 1 0 1 0 1
125 N77 max .047 11 -.025 25 0 72 9.008e-3 7 3.804e-3 48 0 74
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Envelope J oint Displacements  (Continued)
Joint X [in] LC Y [in] LC Z [in] LC X Rotation [... LC Y Rotation [... LC Z Rotation [... LC

126 min -.047 17 -.11 7 0 42 2.044e-3 25 -3.786e-3 42 0 1
127 N78 max .299 48 -.122 25 0 72 5.361e-3 7 5.286e-3 48 0 74
128 min -.298 42 -.519 7 0 42 1.479e-3 25 -5.269e-3 42 0 1
129 N79A max 0 74 0 74 0 74 0 74 0 74 0 74
130 min 0 1 0 1 0 1 0 1 0 1 0 1
131 N80B max 0 74 0 74 0 74 0 74 0 74 0 74
132 min 0 1 0 1 0 1 0 1 0 1 0 1
133 N67C max 1.075 11 -.056 14 1.93 8 2.627e-2 8 2.26e-2 50 1.816e-2 5
134 min -1.049 5 -.25 8 -.778 14 -1.597e-2 14 -2.258e-2 68 -1.867e-2 11
135 N68C max .517 11 -.056 14 1.141 8 2.588e-2 8 2.258e-2 50 1.755e-2 5
136 min -.506 5 -.251 8 -.297 14 -1.559e-2 14 -2.256e-2 68 -1.805e-2 11
137 N69 max 1.075 11 -.008 14 1.93 8 2.627e-2 8 2.26e-2 50 1.816e-2 5
138 min -1.05 5 -.329 8 -.778 14 -1.597e-2 14 -2.258e-2 68 -1.867e-2 11
139 N70 max .517 11 -.009 14 1.141 8 2.588e-2 8 2.258e-2 50 1.755e-2 5
140 min -.507 5 -.328 8 -.297 14 -1.559e-2 14 -2.256e-2 68 -1.805e-2 11
141 N71B max 1.187 11 -.008 14 2.088 8 2.627e-2 8 2.26e-2 50 1.816e-2 5
142 min -1.158 5 -.329 8 -.874 14 -1.597e-2 14 -2.258e-2 68 -1.867e-2 11
143 N72B max .409 11 -.009 14 .985 8 2.588e-2 8 2.258e-2 50 1.755e-2 5
144 min -.401 5 -.328 8 -.204 14 -1.559e-2 14 -2.256e-2 68 -1.805e-2 11
145 N75 max 1.075 11 -.055 16 1.93 8 2.627e-2 8 2.26e-2 50 1.816e-2 5
146 min -1.049 5 -.238 10 -.778 14 -1.597e-2 14 -2.258e-2 68 -1.867e-2 11
147 N76 max .517 11 -.055 16 1.141 8 2.588e-2 8 2.258e-2 50 1.755e-2 5
148 min -.506 5 -.237 10 -.297 14 -1.559e-2 14 -2.256e-2 68 -1.805e-2 11
149 N77B max 1.187 11 -.055 16 2.088 8 2.627e-2 8 2.26e-2 50 1.816e-2 5
150 min -1.158 5 -.238 10 -.874 14 -1.597e-2 14 -2.258e-2 68 -1.867e-2 11
151 N78C max .408 11 -.055 16 .985 8 2.588e-2 8 2.258e-2 50 1.755e-2 5
152 min -.401 5 -.237 10 -.204 14 -1.559e-2 14 -2.256e-2 68 -1.805e-2 11

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

1 N39 max 49.925 17 858.434 11 108.595 49 0 74 0 74 0 74
2 min -49.11 11 -81.912 17 -84.904 67 0 1 0 1 0 1
3 N40 max 16.172 42 476.248 34 27.914 50 0 74 0 74 0 74
4 min -16.252 48 167.379 64 -25.617 68 0 1 0 1 0 1
5 N49B max 49.723 17 625.905 11 110.077 49 0 74 0 74 0 74
6 min -48.817 11 112.889 17 -86.361 67 0 1 0 1 0 1
7 N50A max 16.172 42 479.97 34 28.406 50 0 74 0 74 0 74
8 min -16.254 48 167.37 64 -26.108 68 0 1 0 1 0 1
9 N55 max 362.777 5 1331.137 12 425.578 12 0 74 0 74 .034 12
10 min -352.92 23 -382.414 18 -341.579 18 0 1 0 1 -.034 6
11 N56 max 13.517 66 487.393 33 34.985 74 0 74 0 74 .005 25
12 min -13.636 48 165.191 63 -41.485 44 0 1 0 1 -.007 7
13 N61A max 48.398 5 598.287 34 239.495 15 0 74 0 74 0 74
14 min -50.889 11 181.949 64 -359.294 9 0 1 0 1 0 1
15 N62 max 16.239 66 492.712 33 76.796 14 0 74 0 74 0 74
16 min -16.103 72 164.735 63 -116.917 8 0 1 0 1 0 1
17 N67B max 50.494 5 638.268 6 163.035 24 0 74 0 74 0 74
18 min -48.838 11 105.611 24 -237.268 6 0 1 0 1 0 1
19 N68B max 16.125 66 492.932 33 46.641 14 0 74 0 74 0 74
20 min -16.24 72 164.956 63 -70.857 8 0 1 0 1 0 1
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Envelope J oint Reactions (Continued)
Joint X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

21 N73A max 377.107 17 1254.405 4 342.033 4 0 74 0 74 .023 10
22 min -385.151 11 -340.406 22 -236.775 22 0 1 0 1 -.023 16
23 N74A max 13.521 42 488.863 33 31.185 74 0 74 0 74 .006 10
24 min -13.562 72 165.579 63 -31.692 44 0 1 0 1 -.005 16
25 N79A max 48.495 17 1018.513 5 331.054 42 0 74 0 74 0 74
26 min -51.272 23 -185.12 23 -301.311 72 0 1 0 1 0 1
27 N80B max 16.323 42 486.218 32 50.348 41 0 74 0 74 0 74
28 min -16.106 48 166.471 74 -46.494 71 0 1 0 1 0 1
29 Totals: max 988.05 17 7885.879 27 988.005 14
30 min -988.069 11 2770.919 69 -988.018 8

Envelope AISC 15th(360-16): ASD S teel Code Checks
Mem... Shape Code Check Loc[in] LC Shear ... Loc[in] Dir LC Pnc/om... Pnt/om [lb] Mnyy/o... Mnz... ...Eqn

1 MP1 P IPE ... .674 65.313 9 .093 66.5 9 26761.2... 43383.234 3.825 3.825 ...H1...
2 M23 Flat B... .652 9 10 .058 0 y 50 1208.028 10778.443 .449 .056 ...H1...
3 M22 Flat B... .642 9 6 .055 18 y 44 1208.028 10778.443 .449 .056 ...H1...
4 M21 Flat B... .636 9 2 .048 0 y 63 1208.028 10778.443 .449 .056 ...H1...
5 M20 LL2.5... .614 32.45 10 .043 32.45 y 44 26721.3... 38802.395 2.631 1.435 ...H1...
6 M19 LL2.5... .605 32.45 6 .049 0 y 50 26721.3... 38802.395 2.631 1.435 ...H1...
7 M18 LL2.5... .597 32.45 2 .047 32.45 y 50 26721.3... 38802.395 2.631 1.435 ...H1...
8 MP20 P IPE ... .087 35.875 9 .009 6.125 7 18457.1... 21377.246 1.245 1.245 ...H1...
9 MP21 P IPE ... .086 35.875 11 .009 6.125 7 18457.1... 21377.246 1.245 1.245 ...H1...

Envelope Wood Code Checks
Me... Shape Code Check Loc[in] LC Sh... Loc[in] Dir L...Fc'...Ft' ...Fb...Fb...Fv'...RB CL CP Eqn

1 M32 2X12 .916 112.5 1 .254 0 y 1 1.35 .608 .9 1.08 .162 .022 1 1 3.9-3
2 M2... 2X12 .915 112.5 1 .254 0 y 1 1.35 .608 .9 1.08 .162 .022 1 1 3.9-3
3 M3... 2X12 .908 115 1 .510 0 y 4 1.35 .608 .9 1.08 .288 .022 1 1 3.9-3
4 M26 2X12 .904 115 1 .598 0 y 12 1.35 .608 .9 1.08 .288 .022 1 1 3.9-3
5 M3... 2X12 .903 115 1 .315 0 y 5 1.35 .608 .9 1.08 .288 .022 1 1 3.9-1
6 M2... 2X12 .890 115 1 .253 0 y 1 1.35 .608 .9 1.08 .162 .022 1 1 3.9-1
7 M16 2X12 .881 115 1 .266 0 y 1 1.35 .608 .9 1.08 .162 .022 1 1 3.9-1
8 M43 4X6 .412 35 8 .434 32.5 y 8 .8871.4...2.0...2.1....2885.9....994.3363.9-3
9 M3... 4X6 .366 66.667 12 .398 65.833 y 7 .8871.4...2.0...2.1....2885.9....994.3363.9-3
10 M31 4X6 .330 8 8 .253 8 z 8 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
11 M36 4X6 .254 8 4 .469 16 y 4 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
12 M37 4X6 .159 8 12 .450 8 y 6 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
13 M28 4X6 .113 8 8 .095 16 y 7 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
14 M3... 4X6 .109 8 5 .282 8 z 6 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
15 M3... 4X6 .082 8 8 .223 16 y 9 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
16 M3... 4X6 .080 8 8 .086 0 y 9 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
17 M4... 4X6 .041 8 8 .220 8 y 7 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-3
18 M27 4X6 .025 8 7 .305 16 y 6 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
19 M24 4X6 .022 8 12 .258 16 y 8 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
20 M33 4X6 .017 8 7 .279 0 y 10 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
21 M25 4X6 .002 8 25 .222 16 y 7 2.5...1.4...2.0...2.1....2882.68 .999.9773.9-1
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ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-16

Risk Category: II

Soil Class: D - Default (see 
Section 11.4.3)

Elevation: 99.33 ft (NAVD 88)

Latitude:
Longitude:

47.57669

-122.20937

Wind

Results: 

Wind Speed 98 Vmph

10-year MRI 67 Vmph

25-year MRI 74 Vmph

50-year MRI 78 Vmph

100-year MRI 83 Vmph

Data Source: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2

Date Accessed: Mon Apr 04 2022

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.
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SS : 1.399

S1 : 0.487

Fa : 1.2

Fv : N/A

SMS : 1.679

SM1 : N/A

SDS : 1.119

SD1 : N/A

TL : 6

PGA : 0.599

PGA M : 0.718

FPGA : 1.2

Ie : 1

Cv : 1.38

Seismic

Site Soil Class: 

Results: 

Data Accessed: 

Date Source: 

D - Default (see Section 11.4.3)

USGS Seismic Design Maps

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8.

Mon Apr 04 2022
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 25 F

Gust Speed 30 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8

Mon Apr 04 2022

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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