
 

 

 
 

 
T-Mobile Central LLC 
Chicago / Milwaukee Markets 
1400 Opus Place 
Downers Grove, IL 60515 

May 18, 2020 
  
Via Certified Mail  
 
Village of Western Springs 
Attn: Village Manager 
740 Hillgrove Avenue 
Western Springs, IL 60558 
 
Re: This Lease Agreement, dated August 11, 2003, by and between the Village of Western Springs 
and T-Mobile Central LLC, as successor in interest to VoiceStream GSM I Operating Company, LLC 
(“Lease”). 
 
T-Mobile Anchor Site ID:  CH22901A – 300 48th Street (Village of Western Springs Water Tank) 
 
Dear Sir or Madam: 
 
Our office has been retained as site acquisition agents on behalf of T-Mobile. The Lease authorizes T-
Mobile to use its premises for the operation and maintenance of its wireless communications facility.  We 
value our landlords and want to keep you informed of our maintenance and upgrades on the antenna 
facilities installed on your property. 
 
This letter is notice that T-Mobile needs to perform site modification work on its communications facility and 
is seeking your acknowledgement that the work may proceed.  The work will consist of reconfiguring the site 
to make it better suited to meet customers’ needs. Construction Drawings will be provided to the address 
above upon receipt. 
 
While the work entails the replacement of existing items of equipment, the work is not very different from 
routine maintenance work that we do, and will not interfere with your business or tenants.  The work will be 
performed in compliance with the non-interference requirements of our lease and with all applicable laws 
and regulations. 
 
Please indicate your acknowledgement that work may proceed by signing this letter below and returning to 
Peggy Cronin via email at cronin@insite-inc.com as well as if you have any questions, you may call me at 
(773) 829-1657. 
 
 
Sincerely,      Agreed: 
       Village of Western Springs 
 
       _________________________ 
       Name/Title 
Peggy Cronin 
Site Acquisition Agent  
on behalf of T-Mobile Central LLC    __________________________ 

Date 
 
 
 

mailto:cronin@insite-inc.com


































July 13, 2020 
 
John Lamberes B+T Group 
Forge Services, Inc. 1717 S. Boulder, Suite 300 
1S660 Midwest Rd. Ste. 140 Tulsa, OK 74119 
Oakbrook Terrace, IL 60181 (918) 587-4630 
(630) 688-1281   btwo@btgrp.com 
 
Subject:                Water Tower - Structural Analysis 
 
Carrier Designation: Site Number:  CH22901A 
 Site Name:                                                            Western Springs WT 
  
Engineering Firm Designation: B+T Group Project Number:             143955.002.01 
 
Site Data:        300 48th Street, Western Springs, IL 60558, Cook County  
 Latitude 41.80271°, Longitude -87.89152° 
 Water Tank (104.5’) 
 
Dear Mr. Lamberes, 
 
B+T Group is pleased to submit this “Water Tower Structural Analysis Report” to determine the structural 
integrity of the above-mentioned water tower supported telecommunications site.   
 
The purpose of the analysis is to determine acceptability of the water tower to sufficiently support the 
telecommunications equipment presented in this report.  Based on our analysis we have determined the 
suitability for the structure, under the following load case, to be: 
 
 Existing + Proposed Equipment Sufficient Capacity 
 Note: See Table 1 for the proposed and existing loading, respectively. 
 
The analysis has been performed in accordance with the ASCE 7 standard and the 2009 International Building 
Code based upon a wind speed of 90 mph 3-second gust. 
 
All equipment proposed in this report shall be installed in accordance with the drawings for the determined 
available structural capacity to be effective. 
 
We at B+T Group appreciate the opportunity of providing our continuing professional services to you and Forge 
Services, Inc. If you have any questions or need further assistance on this or any other projects, please give us 
a call. 
 
 
Structural Analysis prepared by: Joseph Variamparampil 
 
Respectfully submitted by: B&T Engineering, Inc. 
COA: 184.004962 Expires: 04/30/2021 
 
 
 
 
 
 
 
 
 
 
John W. Kelly, P.E., S.E. 
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1) INTRODUCTION 
 
The proposed telecommunications equipment will be installed on mounts at 95 ft. elevation of the water tower at 
300 48th Street, Western Springs, IL 60558, Cook County. The proposed antenna loading information was 
obtained from Forge Services, Inc. All information provided to B+T Group was assumed accurate and complete. 
   
2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this structure in accordance with the 2009 International Building Code 
and the ASCE 7 Design Standard. The TIA-222-H applies to telecommunications towers. Although 
telecommunications equipment is present, this structure is primarily a water tower and is more appropriately 
assessed with the ASCE 7 Standard. The wind speed for this location is 90 mph 3-second gust. 
 
 

Table 1 - Antenna and Equipment Information 

Loading 
RAD Center 

Elev. (ft.)  
Position Qty. Manufacturer Model / Type Note

Proposed 97 

3 3 Nokia AAHF 1

1 3 Nokia AHFIG 2

- 1 Nokia HCS 2.0 3

Existing 

97 

1 3 Commscope FFHH-65C-R3 

4 
2 3 Nokia AAFIA 

1 3 Nokia AHLOA 

- 3 Nokia HCS 2.0 

-- 
-- 26 -- Panel Antennas 

5 
-- 12 -- Equipment 

        Note: 
(1) Proposed Antenna to be installed on the Existing Mount Pipe. 
(2) Proposed Equipment to be installed directly behind the Antenna. 
(3) Proposed Equipment installed on the Mount. 
(4) Existing Equipment installed on the Mount. 
(5) Existing Equipment by other carriers 

 
Table 2 – Documents Provided 

Documents Remarks Reference Source 

RFDS 
Existing Loading 

Proposed Loading
Date: 06/13/2020 Forge Services, Inc. 

Structural Calculations 
(Previous analysis report) 

Krech Ojard & Associates Date: 11/30/2018 Forge Services, Inc. 

Mount Analysis Report B+T Group Date: 07/10/2020 On File
 

3) ANALYSIS PROCEDURE 
 
 3.1) Analysis Method 
 

This water tower is a substantial structure designed and fabricated to support thousands of gallons of 
water in addition to its own self weight. The new antennas will be mounted on mounts on the face of 
the tank. The mount was not analyzed and is not part of the scope of this report. The nature and 
intended purpose of the structure is substantially greater than the addition of the telecommunication 
equipment. Seismically the additional weight of the telecom equipment is approximately 5032 lbs. This 
increase in weight is negligible when compared to the weight of the water tank.  
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The increase in the overturning moment due to telecommunication equipment is approximately 9.1%. 
As the overturning moment due to additional equipment on water tower is less than 10%, the structure 
is sufficient to support the proposed loading configuration.  
The increase in seismic loads acting on water tower due to the proposed configuration is 0.0395%. 
This increase is negligible when compared with the overall structural demand required of the water 
tower. 

 
 3.2) Assumptions 
 

1) The structure has been maintained and is free of damage. 
2) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
3) Existing loading was assumed based on final proposed loading. 
4) Mount areas and weights are assumed based on photographs, drawings or mapping data 

provided. 
5) Number of existing antenna and equipment is obtained from previous analysis dated 

11/30/2018. 
6) Area of existing antenna and equipment is obtained from previous analysis dated 11/30/2018. 

 
This analysis may be affected if any assumptions are not valid or have been made in error. B+T 
Group should be notified to determine the effect on the structural integrity of the structure. 

 
4) ANALYSIS RESULTS 

 
 4.1) Recommendations 
 

As per the comparative analysis in this report, the water tower has sufficient capacity to carry the proposed 
loading configuration. 
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143955.002.01 - Western Springs CH22901

WATER TOWER CALCULATIONS

ASSESS IMPACT OF TELECOM EQUIPMENT ON WATER TOWER USING ASCE 7 STANDARD

WIND = 
EXP = C
Ht = 
q = 0.00256 Kz Kzt Kd V^2 I

I = G = 
Kd = Cf = 
Kzt = Kz=

qz = Kz

p = qz G Cf = Kz

Determine amount of moment generated by telecom equipment

Kz =
qz = psf Percent Increase =
H = ft

The effect of the telecommunications equipment on the tower has a 9.1% increase above the independent wind loading on the tower.  This is an 
acceptable increase and does not necessarily reflect an overstress on the tower.  Since increase in overturning moment due to the 

telecommunication equipment is less than 10%, the structure will have sufficient capacity to support the proposed loading configuration.

1) Projected area (A) is calculated using
height of the equipment and side width 

of the equipment. Front width of
equipment does not change the 

projected area of the tank as it is
parallel to the tank surface.

Note:

2) Number of existing antennas and
equipment and size of antennas and 

equipment by other carriers are
obtained from previous analysis dated 

11/30/2018.

1.27

98

9.1%

33

20

7

91
85

72
65

105

0.71
0.00

1.18

1.07
1.04
1.00
0.95

42.453125 199,432

1.16
1.13
1.10

55.515625 274,965
13.37 58.00 378.8125 5064

PROJECT JV B+T GRP

476
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SUBJECT

DATE

104.5

1.2

0.90

90

1717 S. Boulder, Suite 300        
Tulsa, OK 74159
(918) 587-463007/13/20 PAGE

26.21

48.984375 236,674

OF

1

13.592

H Kz qz P

0.95 0.6
1.0

22.65

W A F l M
ft - psf psf ft ft^2 lbs ft ft-lbs

1.28 28.94 14.76 58.00 757.625 11181 101.23438 1131948
1.26 28.55 14.56 58.00 378.8125 5515 94.703125 522,314
1.24 28.14 14.35 58.00 378.8125 5436 88.171875 479,280
1.22 27.70 14.13 58.00 378.8125 5352 81.640625 436,908

78 1.20 27.24 13.89 58.00 378.8125 5262 75.109375 395,239
26.74 13.64 58.00 378.8125 5167 68.578125 354,320

62.046875 314,207
59 25.64 13.07 58.00 378.8125 4953
52 25.01 12.75 58.00 378.8125 4832
46 24.32 12.40 58.00 378.8125 4698
39 23.54 12.01 58.00 378.8125 4548 35.921875 163,361

22.65 11.55 58.00 378.8125 4376 29.390625 128,626
26 21.61 11.02 58.00 378.8125 4176 22.859375 95,452

20.34 10.38 58.00 378.8125 3930 16.328125 64,173
13 18.68 9.53 58.00 378.8125 36090.82 9.796875 35,353

16.14 8.23 58.00 378.8125 3119 3.265625 10,184
0 0.00 0.00 58.00 0 0 0 0

Total Moment 4,842,437 Ft-Lbs

Equipment qz A Cf F M
- psf ft^2 - ft-lbslbs

COMMSCOPE FFHH-65C-R3 28.49 6.19 1.35 46210
NOKIA TME-AHLOA 28.49 1.14 1.31 8,248

NOKIA AHFIG 28.49 1.07 1.32 81 7,830

57,478

NOKIA AAFIA 28.49 5.94 1.33 450 43,633

Other Carriers

97

1.26 Total Moment = 

Other Equipment 28.49 2.00 1.30 593

442,133 Ft-Lbs
28.49

NOKIA AAHF 28.49 1.72 1.30 127 12,340
NOKIA HCS 2.0 28.49 0.36 1.31 35 3,432

Panel Antennas 28.49 3.00 1.83 2711 262,961

21



143955.002.01 - Western Springs CH22901A

WATER TOWER CALCULATIONS

Siesmic Load Calculation

III
1.5

D

0.148
0.064

1.6 Sds= 0.158 Sm1= 0.155
2.4 Sms= 0.237 0.103

104.5 ft. z/h= 0.92823
97 ft.

5032 lbs.

Cs*W

0.095

lbs.

lbs.

0.03953 %

The effect of the telecommunications equipment on the tower has a 0.0395% increase above the seismic loading on the tower.  This is an acceptable increase 
and does not necessarily reflect an overstress on the tower. By comparision, it can be seen that the wind load govers and the loads due to proposed and 
existing equipment's is less than 5% of the overall water tank. Therefore, the structure has sufficient capacity to carry the existing and proposed loads.  

z=

Component Response Modification Factor (Rp)= 2.5

Importance Factor=

Site Class=

Ss=
S1=

Fa=
Fv=

W= 14545715

V= 1378933.782

SD1=

Fp= 545.050831

Seismic Base Shear, V= (12.8-1)

Cs= (12.8-2)

Table 13.5-1

Component Amplification Factor (ap)= 1

OFDATE 07/13/20 PAGE

Percentage Increase, Fp/V=

ASCE 7 Table 20.3.1

Table 13.5-1

Wp=

h=

Occupancy Category=

PROJECT JV B+T GRP
SUBJECT 1717 S. Boulder, Suite 300          

Tulsa, OK 74159     
(918) 587-463022



July 10, 2020 
 
John Lamberes B+T Group 
Forge Services, Inc. 1717 S. Boulder, Suite 300 
1S660 Midwest Rd. Ste. 140 Tulsa, OK 74119 
Oakbrook Terrace, IL 60181 (918) 587-4630 
(630) 688-1281 btwo@btgrp.com 
 
 
Subject:          Appurtenance Mount Analysis Report 
 
Carrier Designation: Site Number:  CH22901A 
 Site Name:                                                            Western Springs WT 
  
Engineering Firm Designation: B+T Group Project Number:             143955.001.01 
 
Site Data:        300 48th Street, Western Springs, IL 60558, Cook County  
 Latitude 41.80271°, Longitude -87.89152° 
 Water Tank 
 (3) 12’ Face Mount 
 
Dear Mr. Lamberes, 
 
B+T Group is pleased to submit this “Appurtenance Mount Analysis Report” to determine the structural 
integrity of the antenna mount on the above-mentioned structure.   
 
The purpose of the analysis is to determine acceptability of the mount’s stress level. Based on our analysis we 
have determined the stress level for the mount under the following load case to be:  
 
 Existing + Proposed Equipment Sufficient Capacity 
 Note: See Table 1 for the final loading configuration (Passing at 56.3%) 
 
The jurisdiction has adopted the 2009 International Building Code. This analysis has been performed in 
accordance with the ANSI/TIA-222-H Standard. 
 
All the equipment proposed in this report shall be installed in accordance with the drawings for the determined 
available structural capacity to be effective. 
 
We at B+T Group appreciate the opportunity of providing our continuing professional services to you and Forge 
Services, Inc. If you have any questions or need further assistance on this or any other projects, please give us 
a call. 
 
Mount structural analysis prepared by: Joseph Variamparampil 
 
Respectfully submitted by: B&T Engineering, Inc. 
COA: 184.004962 Expires: 04/30/2021 
 
 
 
 
 
 
 
 
 
 
John W. Kelly, P.E., S.E.     
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1) INTRODUCTION 
 

The appurtenance mount consists of face mount at 97 ft., attached to water tank at 300 48th Street, 
Western Springs, IL, 60558, Cook County. The proposed antenna loading information was obtained from 
Forge Services, Inc. All information provided to B+T Group was assumed accurate and complete. 

 
2) ANALYSIS CRITERIA 
 

The structural analysis was performed for this mount in accordance with the ANSI/TIA-222-H-2017 
Structural Standard for Antenna Supporting Structures and Antennas and Small Wind Turbine Support 
Structures using a 3-second gust wind speed of 107 mph with no ice and 40 mph with 1.5 inch escalated ice 
thickness Exposure Category C & Topographic Category 1 and Risk Category II were used in this analysis. 
In addition, the face mounts have been analyzed for various live loading conditions consisting of a 250-lb 
man live load applied individually at the midpoint and cantilevered ends of horizontal members as well as a 
500-pound man live load applied individually at mount pipe locations using a 3-second gust of 30mph. The 
mount was analyzed under 30º increments in the wind direction. The analyzed loading is detailed in Table 1. 

 
Table 1 – Proposed and Existing Equipment Information 

Loading 
RAD Center 

Elev. (ft.)  
Position Qty. Manufacturer Model / Type Note

Proposed 97 

3 3 Nokia AAHF 1

1 3 Nokia AHFIG 2

- 1 Nokia HCS 2.0 3

Existing 97 

1 3 Commscope FFHH-65C-R3 

4 
2 3 Nokia AAFIA 

1 3 Nokia AHLOA 

- 3 Nokia HCS 2.0 
        Note: 

(1) Proposed Antenna to be installed on the Existing Mount Pipe. 
(2) Proposed Equipment to be installed directly behind the Antenna. 
(3) Proposed Equipment installed on the Mount. 
(4) Existing Equipment installed on the Mount. 

 
Table 2 – Documents Provided 

Documents Remarks Reference Source 

RFDS 
Existing Loading 

Proposed Loading
Date: 06/13/2020 Forge Services, Inc. 

Previous MA Krech Ojard & Associates Date: 11/30/2018 Forge Services, Inc.
 
3) ANALYSIS PROCEDURE 
 
 3.1) Analysis Method 
 

RISA-3D (Version 17.0.4), a commercially available analysis software package, was used to create a 
three-dimensional model of the mount and calculate member stresses and deflections for various 
loading cases.  Selected output from the analysis is included in Appendix A. 

 
 3.2) Assumptions 
 

1. The mount was built in accordance with the manufacturer’s specifications. 
2. The mount has been maintained in accordance with the manufacturer’s specifications and is free of 

damage. 
3. The configuration of antennas and other appurtenances are as specified in Table 1.   
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4. All mount components have been assumed to be in sufficient condition to carry their full design 
capacity for the analysis.   

5. Mount areas and weights are determined from field measurements, standard material properties, 
and/or manufacturer product data. 

6. Serviceability with respect to antenna twist, tilt, roll or lateral translation is not checked and is left to 
the carrier or tower owner to ensure conformance. 

7. All prior structural modifications, if any are assumed to be correctly installed and fully effective. 
8. All member connections are assumed to have been designed to meet or exceed the load carrying 

capacity of the connected member unless otherwise specified in this report. 
9. The following material grades were assumed (Unless Noted Otherwise): 

a) Connection Bolts : ASTM A325 
b) Steel Pipe : ASTM A53 (GR. 35) 
c) HSS (Round) : ASTM 500 (GR. B-42) 
d) HSS (Rectangular) : ASTM 500 (GR. B-46) 
e) Channel : ASTM A36 (GR. 36) 
f) Steel Solid Rod : ASTM A36 (GR. 36) 
g) Steel Plate : ASTM A36 (GR. 36) 
h) Steel Angle : ASTM A36 (GR. 36) 
i) UNISTRUT : ASTM A570 (GR. 33) 

 
This analysis may be affected if any assumptions are not valid or have been made in error. B+T 
Group should be notified to determine the effect on the structural integrity of the antenna mounting 
system. 

 
4) ANALYSIS RESULTS 

 
 Table 3 – Mount Component Stresses vs. Capacity  

Notes Component Elevation (ft.) % Capacity Pass / Fail 

- Face Horizontals 97 49.5 Pass

- Mount Pipes 97 56.3 Pass

- Connection Pipe 97 11.3 Pass

- Connection Plates 97 52.7 Pass

- Tieback 97 4.0 Pass
 
 
5) RECOMMENDATIONS 
 

The mount has sufficient capacity to carry the existing and proposed loads and is in compliance with the 
ANSI/TIA-222-H standard for the proposed, reserved and existing loading. (Refer to the RISA output for the 
specific members). 
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(RISA-3D Output) 
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Face Mount Mount Analysis

Tower Type :
Ground Elevation zs : ft [ASCE7 Hazard Tool]
Tower Height : ft
Mount Elevation : ft
Antenna Elevation : ft
Crest Height : ft
Risk Category : [Table 2-1 ]
Exposure Category : [Sec. 2.6.5.1.2]
Topography Category : [Sec. 2.6.6.2]
Wind Velocity V : mph [ASCE7 Hazard Tool]
Ice wind Velocity Vi : mph [ASCE7 Hazard Tool]
Service Velocity Vs : mph [ASCE7 Hazard Tool]
Base Ice thickness ti : in [ASCE7 Hazard Tool]
Seismic Design Cat. : [ASCE7 Hazard Tool]

SS :
S1 :

SDS :
SD1 :

Gust Factor Gh : [Sec. 16.6]
Pressure Coefficient Kz : [Sec. 2.6.5.2]

Kzt : [Sec. 2.6.6]
Elevation Factor Ke : [Sec. 2.6.8]
Directionality Factor Kd : [Sec. 16.6]
Shielding Factor Ka : [Sec. 16.6]
Design Ice Thickness tiz : in [Sec. 2.6.10]

Importance Factor Ie : [Table 2-3 ]
Response Coefficient Cs : [Sec. 2.7.7.1]
Amplification As : [Sec. 16.7]

C
1.00
107
40
30

Topography Factor 2.34

DATE 07/10/20 PAGE OF

1
0.068

0.07
0.14

0.13

0.98
0.95
0.90
1.67

0.10

0
II

SUBJECT

KSC

1.50
B

PROJECT 143955.001.01 - Western Spri

3

Other
679

104.50
97.00
97.00

1.00
1.26

1717 S. Boulder, Suite 300        
Tulsa, OK 74159                      
(918) 587-4630



Face Mount Mount Analysis

1.26 8.39 3.10 9.84 4.36
1.26 8.39 3.10 9.84 4.36
1.20 1.86 1.14 2.73 1.90
1.20 2.57 1.07 3.60 1.92

1.21 6.44 2.97 7.62 3.98
1.21 6.44 2.97 7.62 3.98

1.20 1.75 0.86 2.32 1.31
1.20 1.75 0.86 2.32 1.31
1.20 1.13 0.36 1.82 0.88

1.20 1.13 0.36 1.82 0.88

Model Qty Aspect 
Ratio

Ca 

flat/round
EPAN  (ft

2) 

PAGE OF

PROJECT 143955.001.01 - Western Spri KSC
SUBJECT

DATE 07/10/20

0.05 0.02
NOKIA TME-AHLOA 1 1.82 0.07 0.04 0.01 0.01

COMMSCOPE FFHH-65C-R3 0.5 3.81 0.32 0.12

FA Ice (T)

COMMSCOPE FFHH-65C-R3 0.5 3.81 0.32 0.12 0.05 0.02

EPAT (ft
2) 

EPAN-Ice 

(ft2) 

EPAT-Ice 

(ft2) 
FA No Ice (N) FA No Ice (T) FA Ice (N)Manufacturer

2.83 0.24 0.11 0.03 0.02
NOKIA AAFIA 0.5 2.83 0.24
NOKIA AAFIA 0.5

0.11 0.03 0.02

0.01 0.01NOKIA AHFIG 1 2.06 0.09 0.04

NOKIA AAHF 0.5 1.30 0.06 0.03 0.01 0.00
NOKIA AAHF 0.5 1.30 0.06 0.03 0.01 0.00
NOKIA HCS 2.0 1 1.57 0.04 0.01 0.01 0.00

1.57 0.04 0.01 0.01 0.00NOKIA HCS 2.0 1

1717 S. Boulder, Suite 300        
Tulsa, OK 74159                      
(918) 587-4630



Company : B+T Group July 10, 2020
9:09 AMDesigner : JV

Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm (...Density[... Yield[ksi] Ry Fu[ksi] Rt

1 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 .3 .65 .527 42 1.4 58 1.3
5 A500 Gr.B Rect 29000 11154 .3 .65 .527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A1085 29000 11154 .3 .65 .49 50 1.4 65 1.3

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

1 MF-H1 PIPE_2.5 Beam Pipe A53 Gr.B Typical 1.61 1.45 1.45 2.89
2 MF-P1 PIPE_2.0 Column Pipe A53 Gr.B Typical 1.02 .627 .627 1.25
3 F1-P1 PIPE_4.0 Column Pipe A53 Gr.B Typical 2.96 6.82 6.82 13.6
4 F1-C1 PL1/2"x8" Beam RECT A36 Gr.36 Typical 4 .083 21.333 .32
5 Tieback PIPE_2.0 Beam Pipe A53 Gr.B Typical 1.02 .627 .627 1.25

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

1 1 -6 0 1.224167 0
2 2 6 0 1.224167 0
3 3 6 -4 1.224167 0
4 4 -6 -4 1.224167 0
5 5 0. 0 1.224167 0
6 6 0. -4 1.224167 0
7 7 0. 1 0.916667 0
8 8 0. -5 0.916667 0
9 9 0. 0 0.916667 0
10 10 0 0 0 0
11 11 0. -4 0.916667 0
12 12 0 -4 0 0
13 13 5.75 0 1.224167 0
14 14 5.75 0 1.443333 0
15 15 5.75 1.75 1.443333 0
16 16 5.75 -6.25 1.443333 0
17 17 5.75 -4 1.224167 0
18 18 5.75 -4 1.443333 0
19 19 2.75 0 1.224167 0
20 20 2.75 0 1.443333 0
21 21 2.75 1.75 1.443333 0
22 22 2.75 -6.25 1.443333 0
23 23 2.75 -4 1.224167 0
24 24 2.75 -4 1.443333 0
25 25 -5.75 0 1.224167 0
26 26 -5.75 0 1.443333 0
27 27 -5.75 1.75 1.443333 0
28 28 -5.75 -6.25 1.443333 0
29 29 -5.75 -4 1.224167 0
30 30 -5.75 -4 1.443333 0
31 31 -2.75 0 1.224167 0
32 32 -2.75 0 1.443333 0
33 33 -2.75 1.75 1.443333 0
34 34 -2.75 -6.25 1.443333 0
35 35 -2.75 -4 1.224167 0
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Company : B+T Group July 10, 2020
9:09 AMDesigner : JV

Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Joint Coordinates and Temperatures (Continued)
Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diap...

36 36 -2.75 -4 1.443333 0
37 37 -0. -2.25 -1.461404 0
38 38 -2.75 -2.25 1.443333 0

Joint 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 10 Reaction Reaction Reaction Reaction Reaction Reaction
2 37 Reaction Reaction Reaction
3 12 Reaction Reaction Reaction Reaction Reaction Reaction

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

1 1 1 2 MF-H1 Beam Pipe A53 Gr.B Typical
2 2 3 4 MF-H1 Beam Pipe A53 Gr.B Typical
3 3 5 9 RIGID None None RIGID Typical
4 4 6 11 RIGID None None RIGID Typical
5 5 7 8 F1-P1 Column Pipe A53 Gr.B Typical
6 6 9 10 90 F1-C1 Beam RECT A36 Gr.36 Typical
7 7 11 12 90 F1-C1 Beam RECT A36 Gr.36 Typical
8 8 13 14 RIGID None None RIGID Typical
9 9 15 16 MF-P1 Column Pipe A53 Gr.B Typical
10 10 17 18 RIGID None None RIGID Typical
11 11 19 20 RIGID None None RIGID Typical
12 12 21 22 MF-P1 Column Pipe A53 Gr.B Typical
13 13 23 24 RIGID None None RIGID Typical
14 14 25 26 RIGID None None RIGID Typical
15 15 27 28 MF-P1 Column Pipe A53 Gr.B Typical
16 16 29 30 RIGID None None RIGID Typical
17 17 31 32 RIGID None None RIGID Typical
18 18 33 34 MF-P1 Column Pipe A53 Gr.B Typical
19 19 35 36 RIGID None None RIGID Typical
20 20 37 38 Tieback Beam Pipe A53 Gr.B Typical

Hot Rolled Steel Design Parameters
Label Shape Length[ft] Lbyy[ft] Lbzz[ft] Lcomp top[ft] Lcomp bo...L-torq... Kyy Kzz Cb Funct...

1 1 MF-H1 12 Lbyy Lateral

2 2 MF-H1 12 Lbyy Lateral

3 5 F1-P1 6 Lbyy Lateral

4 6 F1-C1 .917 Lbyy Lateral

5 7 F1-C1 .917 Lbyy Lateral

6 9 MF-P1 8 Lbyy Lateral

7 12 MF-P1 8 Lbyy Lateral

8 15 MF-P1 8 Lbyy Lateral

9 18 MF-P1 8 Lbyy Lateral

10 20 Tieback 4 Lbyy Lateral

Joint Loads and Enforced Displacements (BLC 11 : Live Load a)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft, k*s^2*ft)]

1 29 L Y -.5

RISA-3D Version 17.0.4      Page 2 [S:\...\...\...\...\001.01MA\143955_001_01_Western Springs WT_IL.r3d] 



Company : B+T Group July 10, 2020
9:09 AMDesigner : JV

Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Joint Loads and Enforced Displacements (BLC 12 : Live Load b)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft, k*s^2*ft)]

1 35 L Y -.5

Joint Loads and Enforced Displacements (BLC 13 : Live Load c)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft, k*s^2*ft)]

1 23 L Y -.5

Joint Loads and Enforced Displacements (BLC 14 : Live Load d)
Joint Label L,D,M Direction Magnitude[(k,k-ft), (in,rad), (k*s^2/ft, k*s^2*ft)]

1 17 L Y -.5

Member Point Loads (BLC 1 : Dead)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 Y -.064 %15
2 12 Y -.064 %65
3 12 Y -.084 %30
4 12 Y -.079 %55
5 12 Y 0 0
6 18 Y -.137 %20
7 18 Y -.137 %60
8 18 Y 0 0
9 18 Y 0 0
10 18 Y 0 0
11 15 Y -.052 %5
12 15 Y -.052 %35
13 15 Y -.007 %40
14 15 Y 0 0
15 15 Y 0 0
16 5 Y -.007 %50
17 5 Y 0 0
18 5 Y 0 0
19 5 Y 0 0
20 5 Y 0 0

Member Point Loads (BLC 2 : 0 Wind - No Ice)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 Z -.325 %15
2 12 Z -.325 %65
3 12 Z -.069 %30
4 12 Z -.095 %55
5 12 Z 0 0
6 18 Z -.24 %20
7 18 Z -.24 %60
8 18 Z 0 0
9 18 Z 0 0
10 18 Z 0 0
11 15 Z -.065 %5
12 15 Z -.065 %35
13 15 Z -.042 %40
14 15 Z 0 0
15 15 Z 0 0
16 5 Z -.042 %50
17 5 Z 0 0
18 5 Z 0 0
19 5 Z 0 0
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Company : B+T Group July 10, 2020
9:09 AMDesigner : JV

Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Member Point Loads (BLC 2 : 0 Wind - No Ice) (Continued)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

20 5 Z 0 0

Member Point Loads (BLC 3 : 90 Wind - No Ice)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 X -.12 %15
2 12 X -.12 %65
3 12 X -.042 %30
4 12 X -.04 %55
5 12 X 0 0
6 18 X -.111 %20
7 18 X -.111 %60
8 18 X 0 0
9 18 X 0 0
10 18 X 0 0
11 15 X -.032 %5
12 15 X -.032 %35
13 15 X -.013 %40
14 15 X 0 0
15 15 X 0 0
16 5 X -.013 %50
17 5 X 0 0
18 5 X 0 0
19 5 X 0 0
20 5 X 0 0

Member Point Loads (BLC 4 : 0 Wind - Ice)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 Z -.045 %15
2 12 Z -.045 %65
3 12 Z -.01 %30
4 12 Z -.013 %55
5 12 Z 0 0
6 18 Z -.034 %20
7 18 Z -.034 %60
8 18 Z 0 0
9 18 Z 0 0
10 18 Z 0 0
11 15 Z -.009 %5
12 15 Z -.009 %35
13 15 Z -.006 %40
14 15 Z 0 0
15 15 Z 0 0
16 5 Z -.006 %50
17 5 Z 0 0
18 5 Z 0 0
19 5 Z 0 0
20 5 Z 0 0

Member Point Loads (BLC 5 : 90 Wind - Ice)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 X -.017 %15
2 12 X -.017 %65
3 12 X -.006 %30
4 12 X -.005 %55
5 12 X 0 0

RISA-3D Version 17.0.4      Page 4 [S:\...\...\...\...\001.01MA\143955_001_01_Western Springs WT_IL.r3d] 



Company : B+T Group July 10, 2020
9:09 AMDesigner : JV

Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Member Point Loads (BLC 5 : 90 Wind - Ice) (Continued)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

6 18 X -.015 %20
7 18 X -.015 %60
8 18 X 0 0
9 18 X 0 0
10 18 X 0 0
11 15 X -.004 %5
12 15 X -.004 %35
13 15 X -.002 %40
14 15 X 0 0
15 15 X 0 0
16 5 X -.002 %50
17 5 X 0 0
18 5 X 0 0
19 5 X 0 0
20 5 X 0 0

Member Point Loads (BLC 6 : 0 Wind - Service)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 Z -.025 %15
2 12 Z -.025 %65
3 12 Z -.005 %30
4 12 Z -.007 %55
5 12 Z 0 0
6 18 Z -.019 %20
7 18 Z -.019 %60
8 18 Z 0 0
9 18 Z 0 0
10 18 Z 0 0
11 15 Z -.005 %5
12 15 Z -.005 %35
13 15 Z -.003 %40
14 15 Z 0 0
15 15 Z 0 0
16 5 Z -.003 %50
17 5 Z 0 0
18 5 Z 0 0
19 5 Z 0 0
20 5 Z 0 0

Member Point Loads (BLC 7 : 90 Wind - Service)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 X -.009 %15
2 12 X -.009 %65
3 12 X -.003 %30
4 12 X -.003 %55
5 12 X 0 0
6 18 X -.009 %20
7 18 X -.009 %60
8 18 X 0 0
9 18 X 0 0
10 18 X 0 0
11 15 X -.003 %5
12 15 X -.003 %35
13 15 X -.001 %40
14 15 X 0 0
15 15 X 0 0
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Company : B+T Group July 10, 2020
9:09 AMDesigner : JV

Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Member Point Loads (BLC 7 : 90 Wind - Service) (Continued)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

16 5 X -.001 %50
17 5 X 0 0
18 5 X 0 0
19 5 X 0 0
20 5 X 0 0

Member Point Loads (BLC 8 : Ice)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 Y -.233 %15
2 12 Y -.233 %65
3 12 Y -.06 %30
4 12 Y -.076 %55
5 12 Y 0 0
6 18 Y -.184 %20
7 18 Y -.184 %60
8 18 Y 0 0
9 18 Y 0 0
10 18 Y 0 0
11 15 Y -.051 %5
12 15 Y -.051 %35
13 15 Y -.034 %40
14 15 Y 0 0
15 15 Y 0 0
16 5 Y -.034 %50
17 5 Y 0 0
18 5 Y 0 0
19 5 Y 0 0
20 5 Y 0 0

Member Point Loads (BLC 9 : 0 Seismic)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 Z -.026 %15
2 12 Z -.026 %65
3 12 Z -.017 %30
4 12 Z -.016 %55
5 12 Z 0 0
6 18 Z -.055 %20
7 18 Z -.055 %60
8 18 Z 0 0
9 18 Z 0 0
10 18 Z 0 0
11 15 Z -.021 %5
12 15 Z -.021 %35
13 15 Z -.001 %40
14 15 Z 0 0
15 15 Z 0 0
16 5 Z -.001 %50
17 5 Z 0 0
18 5 Z 0 0
19 5 Z 0 0
20 5 Z 0 0

Member Point Loads (BLC 10 : 90 Seismic)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 12 X -.026 %15
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Company : B+T Group July 10, 2020
9:09 AMDesigner : JV

Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Member Point Loads (BLC 10 : 90 Seismic) (Continued)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

2 12 X -.026 %65
3 12 X -.017 %30
4 12 X -.016 %55
5 12 X 0 0
6 18 X -.055 %20
7 18 X -.055 %60
8 18 X 0 0
9 18 X 0 0
10 18 X 0 0
11 15 X -.021 %5
12 15 X -.021 %35
13 15 X -.001 %40
14 15 X 0 0
15 15 X 0 0
16 5 X -.001 %50
17 5 X 0 0
18 5 X 0 0
19 5 X 0 0
20 5 X 0 0

Member Point Loads (BLC 15 : Maint LL 1)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 1 Y -.25 %95

Member Point Loads (BLC 16 : Maint LL 2)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 2 Y -.25 %5

Member Point Loads (BLC 17 : Maint LL 3)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 6 Y -.25 %50

Member Point Loads (BLC 18 : Maint LL 4)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 7 Y -.25 %50

Member Distributed Loads (BLC 2 : 0 Wind - No Ice)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

1 1 Z -.009 -.009 0 0
2 2 Z -.009 -.009 0 0
3 5 Z -.008 -.008 0 0
4 6 Z -.002 -.002 0 0
5 7 Z -.002 -.002 0 0
6 9 Z -.007 -.007 0 0
7 12 Z -.007 -.007 0 0
8 15 Z -.007 -.007 0 0
9 18 Z -.007 -.007 0 0
10 20 Z -.007 -.007 0 0

Member Distributed Loads (BLC 3 : 90 Wind - No Ice)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

1 1 X -.009 -.009 0 0
2 2 X -.009 -.009 0 0
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Company : B+T Group July 10, 2020
9:09 AMDesigner : JV

Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Member Distributed Loads (BLC 3 : 90 Wind - No Ice) (Continued)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

3 5 X -.008 -.008 0 0
4 6 X -.002 -.002 0 0
5 7 X -.002 -.002 0 0
6 9 X -.007 -.007 0 0
7 12 X -.007 -.007 0 0
8 15 X -.007 -.007 0 0
9 18 X -.007 -.007 0 0
10 20 X -.007 -.007 0 0

Member Distributed Loads (BLC 4 : 0 Wind - Ice)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

1 1 Z -.001 -.001 0 0
2 2 Z -.001 -.001 0 0
3 5 Z -.002 -.002 0 0
4 6 Z -.003 -.003 0 0
5 7 Z -.003 -.003 0 0
6 9 Z -.001 -.001 0 0
7 12 Z -.001 -.001 0 0
8 15 Z -.001 -.001 0 0
9 18 Z -.001 -.001 0 0
10 20 Z -.001 -.001 0 0

Member Distributed Loads (BLC 5 : 90 Wind - Ice)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

1 1 X -.001 -.001 0 0
2 2 X -.001 -.001 0 0
3 5 X -.002 -.002 0 0
4 6 X -.003 -.003 0 0
5 7 X -.003 -.003 0 0
6 9 X -.001 -.001 0 0
7 12 X -.001 -.001 0 0
8 15 X -.001 -.001 0 0
9 18 X -.001 -.001 0 0
10 20 X -.001 -.001 0 0

Member Distributed Loads (BLC 6 : 0 Wind - Service)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

1 1 Z -.0003 -.0003 0 0
2 2 Z -.0003 -.0003 0 0
3 5 Z -.0005 -.0005 0 0
4 6 Z -.0002 -.0002 0 0
5 7 Z -.0002 -.0002 0 0
6 9 Z -.0003 -.0003 0 0
7 12 Z -.0003 -.0003 0 0
8 15 Z -.0003 -.0003 0 0
9 18 Z -.0003 -.0003 0 0
10 20 Z -.0003 -.0003 0 0

Member Distributed Loads (BLC 7 : 90 Wind - Service)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

1 1 X -.0003 -.0003 0 0
2 2 X -.0003 -.0003 0 0
3 5 X -.0005 -.0005 0 0
4 6 X -.0002 -.0002 0 0
5 7 X -.0002 -.0002 0 0

RISA-3D Version 17.0.4      Page 8 [S:\...\...\...\...\001.01MA\143955_001_01_Western Springs WT_IL.r3d] 



Company : B+T Group July 10, 2020
9:09 AMDesigner : JV

Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Member Distributed Loads (BLC 7 : 90 Wind - Service) (Continued)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

6 9 X -.0003 -.0003 0 0
7 12 X -.0003 -.0003 0 0
8 15 X -.0003 -.0003 0 0
9 18 X -.0003 -.0003 0 0
10 20 X -.0003 -.0003 0 0

Member Distributed Loads (BLC 8 : Ice)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

1 1 Y -.009 -.009 0 0
2 2 Y -.009 -.009 0 0
3 5 Y -.013 -.013 0 0
4 6 Y -.02 -.02 0 0
5 7 Y -.02 -.02 0 0
6 9 Y -.008 -.008 0 0
7 12 Y -.008 -.008 0 0
8 15 Y -.008 -.008 0 0
9 18 Y -.008 -.008 0 0
10 20 Y -.008 -.008 0 0

Member Distributed Loads (BLC 9 : 0 Seismic)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

1 1 Z -.001 -.001 0 0
2 2 Z -.001 -.001 0 0
3 5 Z -.002 -.002 0 0
4 6 Z -.003 -.003 0 0
5 7 Z -.003 -.003 0 0
6 9 Z -.0007 -.0007 0 0
7 12 Z -.0007 -.0007 0 0
8 15 Z -.0007 -.0007 0 0
9 18 Z -.0007 -.0007 0 0
10 20 Z -.0007 -.0007 0 0

Member Distributed Loads (BLC 10 : 90 Seismic)
Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft,%]

1 1 X -.001 -.001 0 0
2 2 X -.001 -.001 0 0
3 5 X -.002 -.002 0 0
4 6 X -.003 -.003 0 0
5 7 X -.003 -.003 0 0
6 9 X -.0007 -.0007 0 0
7 12 X -.0007 -.0007 0 0
8 15 X -.0007 -.0007 0 0
9 18 X -.0007 -.0007 0 0
10 20 X -.0007 -.0007 0 0

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

1 Dead DL -1 20
2 0 Wind - No Ice WLZ 20 10
3 90 Wind - No Ice WLX 20 10
4 0 Wind - Ice WLZ 20 10
5 90 Wind - Ice WLX 20 10
6 0 Wind - Service WLZ 20 10
7 90 Wind - Service WLX 20 10
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Job Number : 143955.001.01 Checked By:_____
Model Name : CH22901A - Western Springs WT

Basic Load Cases (Continued)
BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

8 Ice OL1 20 10
9 0 Seismic ELZ 20 10
10 90 Seismic ELX 20 10
11 Live Load a LL 1
12 Live Load b LL 1
13 Live Load c LL 1
14 Live Load d LL 1
15 Maint LL 1 LL 1
16 Maint LL 2 LL 1
17 Maint LL 3 LL 1
18 Maint LL 4 LL 1
19 Maint LL 5 LL
20 Maint LL 6 LL
21 Maint LL 7 LL
22 Maint LL 8 LL
23 Maint LL 9 LL
24 Maint LL 10 LL
25 Maint LL 11 LL
26 Maint LL 12 LL
27 Maint LL 13 LL
28 Maint LL 14 LL
29 Maint LL 15 LL

Load Combinations
Description Solve PDelta SRSS B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...

1 1.4 Dead Yes Y 1 1.4
2 1.2 D + 1.0 - 0 W Yes Y 1 1.2 2 1
3 1.2 D + 1.0 - 30 W Yes Y 1 1.2 2 .866 3 .5
4 1.2 D + 1.0 - 60 W Yes Y 1 1.2 3 .866 2 .5
5 1.2 D + 1.0 - 90 W Yes Y 1 1.2 3 1
6 1.2 D + 1.0 - 120 W Yes Y 1 1.2 3 .866 2 -.5
7 1.2 D + 1.0 - 150 W Yes Y 1 1.2 2 -.8... 3 .5
8 1.2 D + 1.0 - 180 W Yes Y 1 1.2 2 -1
9 1.2 D + 1.0 - 210 W Yes Y 1 1.2 2 -.8... 3 -.5
10 1.2 D + 1.0 - 240 W Yes Y 1 1.2 3 -.8... 2 -.5
11 1.2 D + 1.0 - 270 W Yes Y 1 1.2 3 -1
12 1.2 D + 1.0 - 300 W Yes Y 1 1.2 3 -.8... 2 .5
13 1.2 D + 1.0 - 330 W Yes Y 1 1.2 2 .866 3 -.5
14 1.2 D + 1.0 - 0 W/Ice Yes Y 1 1.2 4 1 8 1
15 1.2 D + 1.0 - 30 W/Ice Yes Y 1 1.2 4 .866 5 .5 8 1
16 1.2 D + 1.0 - 60 W/Ice Yes Y 1 1.2 5 .866 4 .5 8 1
17 1.2 D + 1.0 - 90 W/Ice Yes Y 1 1.2 5 1 8 1
18 1.2 D + 1.0 - 120 W/Ice Yes Y 1 1.2 5 .866 4 -.5 8 1
19 1.2 D + 1.0 - 150 W/Ice Yes Y 1 1.2 4 -.8... 5 .5 8 1
20 1.2 D + 1.0 - 180 W/Ice Yes Y 1 1.2 4 -1 8 1
21 1.2 D + 1.0 - 210 W/Ice Yes Y 1 1.2 4 -.8... 5 -.5 8 1
22 1.2 D + 1.0 - 240 W/Ice Yes Y 1 1.2 5 -.8... 4 -.5 8 1
23 1.2 D + 1.0 - 270 W/Ice Yes Y 1 1.2 5 -1 8 1
24 1.2 D + 1.0 - 300 W/Ice Yes Y 1 1.2 5 -.8... 4 .5 8 1
25 1.2 D + 1.0 - 330 W/Ice Yes Y 1 1.2 4 .866 5 -.5 8 1
26 1.2 D + 1.0 E - 0 Yes Y 1 1.2 9 1
27 1.2 D + 1.0 E - 30 Yes Y 1 1.2 9 .86610 .5
28 1.2 D + 1.0 E - 60 Yes Y 1 1.2 10 .866 9 .5
29 1.2 D + 1.0 E - 90 Yes Y 1 1.2 10 1
30 1.2 D + 1.0 E - 120 Yes Y 1 1.2 10 .866 9 -.5
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Load Combinations (Continued)
Description Solve PDelta SRSS B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...

31 1.2 D + 1.0 E - 150 Yes Y 1 1.2 9 -.8...10 .5
32 1.2 D + 1.0 E - 180 Yes Y 1 1.2 9 -1
33 1.2 D + 1.0 E - 210 Yes Y 1 1.2 9 -.8...10 -.5
34 1.2 D + 1.0 E - 240 Yes Y 1 1.2 10 -.8... 9 -.5
35 1.2 D + 1.0 E - 270 Yes Y 1 1.2 10 -1
36 1.2 D + 1.0 E - 300 Yes Y 1 1.2 10 -.8... 9 .5
37 1.2 D + 1.0 E - 330 Yes Y 1 1.2 9 .86610 -.5
38 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 6 1 11 1.5
39 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 6 .866 7 .5 11 1.5
40 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 7 .866 6 .5 11 1.5
41 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 7 1 11 1.5
42 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 7 .866 6 -.5 11 1.5
43 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 6 -.8... 7 .5 11 1.5
44 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 6 -1 11 1.5
45 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 6 -.8... 7 -.5 11 1.5
46 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 7 -.8... 6 -.5 11 1.5
47 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 7 -1 11 1.5
48 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 7 -.8... 6 .5 11 1.5
49 1.2 D + 1.5 LL a + Ser... Yes Y 1 1.2 6 .866 7 -.5 11 1.5
50 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 6 1 12 1.5
51 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 6 .866 7 .5 12 1.5
52 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 7 .866 6 .5 12 1.5
53 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 7 1 12 1.5
54 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 7 .866 6 -.5 12 1.5
55 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 6 -.8... 7 .5 12 1.5
56 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 6 -1 12 1.5
57 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 6 -.8... 7 -.5 12 1.5
58 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 7 -.8... 6 -.5 12 1.5
59 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 7 -1 12 1.5
60 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 7 -.8... 6 .5 12 1.5
61 1.2 D + 1.5 LL b + Ser... Yes Y 1 1.2 6 .866 7 -.5 12 1.5
62 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 6 1 13 1.5
63 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 6 .866 7 .5 13 1.5
64 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 7 .866 6 .5 13 1.5
65 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 7 1 13 1.5
66 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 7 .866 6 -.5 13 1.5
67 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 6 -.8... 7 .5 13 1.5
68 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 6 -1 13 1.5
69 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 6 -.8... 7 -.5 13 1.5
70 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 7 -.8... 6 -.5 13 1.5
71 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 7 -1 13 1.5
72 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 7 -.8... 6 .5 13 1.5
73 1.2 D + 1.5 LL c + Ser... Yes Y 1 1.2 6 .866 7 -.5 13 1.5
74 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 6 1 14 1.5
75 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 6 .866 7 .5 14 1.5
76 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 7 .866 6 .5 14 1.5
77 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 7 1 14 1.5
78 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 7 .866 6 -.5 14 1.5
79 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 6 -.8... 7 .5 14 1.5
80 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 6 -1 14 1.5
81 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 6 -.8... 7 -.5 14 1.5
82 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 7 -.8... 6 -.5 14 1.5
83 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 7 -1 14 1.5
84 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 7 -.8... 6 .5 14 1.5
85 1.2 D + 1.5 LL d + Ser... Yes Y 1 1.2 6 .866 7 -.5 14 1.5
86 1.2 D + 1.5 LL Maint (1) Yes Y 1 1.2 15 1.5
87 1.2 D + 1.5 LL Maint (2) Yes Y 1 1.2 16 1.5
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Load Combinations (Continued)
Description Solve PDelta SRSS B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...

88 1.2 D + 1.5 LL Maint (3) Yes Y 1 1.2 17 1.5
89 1.2 D + 1.5 LL Maint (4) Yes Y 1 1.2 18 1.5
90 1.2 D + 1.5 LL Maint (5) Yes Y 1 1.2 19 1.5
91 1.2 D + 1.5 LL Maint (6) Yes Y 1 1.2 20 1.5
92 1.2 D + 1.5 LL Maint (7) Yes Y 1 1.2 21 1.5
93 1.2 D + 1.5 LL Maint (8) Yes Y 1 1.2 22 1.5
94 1.2 D + 1.5 LL Maint (9) Yes Y 1 1.2 23 1.5
95 1.2 D + 1.5 LL Maint (... Yes Y 1 1.2 24 1.5
96 1.2 D + 1.5 LL Maint (... Yes Y 1 1.2 25 1.5
97 1.2 D + 1.5 LL Maint (... Yes Y 1 1.2 26 1.5
98 1.2 D + 1.5 LL Maint (... Yes Y 1 1.2 27 1.5
99 1.2 D + 1.5 LL Maint (... Yes Y 1 1.2 28 1.5
100 1.2 D + 1.5 LL Maint (... Yes Y 1 1.2 29 1.5

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

1 10 max 1.29 40 1.486 14 .623 2 -.279 8 1.338 42 .013 80
2 min -.942 82 .602 8 -1.159 8 -.684 14 -.966 84 -.018 38
3 37 max .743 8 .025 20 .777 2 0 100 0 100 0 100

4 min -.725 2 .006 2 -.8 8 0 1 0 1 0 1
5 12 max .924 76 1.477 20 .735 14 -.279 2 .973 79 .013 74
6 min -1.302 46 .603 2 -.072 8 -.684 20 -1.3 49 -.019 44
7 Totals: max 1.156 5 2.986 25 2.031 2
8 min -1.156 11 1.228 8 -2.031 8

Envelope AISC 15th(360-16): LRFD Steel Code Checks
Member Shape Code Check Loc[... LC Shea... Loc[ft] Dir LC phi*Pn...phi*Pnt...phi*Mn...phi*Mn...Cb Eqn

1 1 PIPE_2.5 .495 6 2 .124 6 8 15.797 50.715 3.596 3.596 1...H1-1b

2 2 PIPE_2.5 .449 6 8 .078 8.75 8 15.797 50.715 3.596 3.596 1...H1-1b

3 5 PIPE_4.0 .113 1 43 .031 1 42 83.098 93.24 10.631 10.631 1...H1-1b

4 6 PL1/2"x8" .527 .917 18 .042 .917 y 40 95.459 129.6 1.35 21.6 1...H1-1b

5 7 PL1/2"x8" .527 .917 24 .043 .917 y 45 95.459 129.6 1.35 21.6 1...H1-1b

6 9 PIPE_2.0 .379 1.75 83 .053 5.75 74 14.916 32.13 1.872 1.872 2...H1-1b

7 12 PIPE_2.0 .481 5.75 77 .057 5.75 75 14.916 32.13 1.872 1.872 2...H1-1b

8 15 PIPE_2.0 .438 1.75 41 .061 5.75 38 14.916 32.13 1.872 1.872 2...H1-1b

9 18 PIPE_2.0 .563 5.75 44 .121 4 8 14.916 32.13 1.872 1.872 2...H1-1b

10 20 PIPE_2.0 .040 0 2 .003 4 22 26.521 32.13 1.872 1.872 1...H1-1b*
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