
October 19, 2018 

Melanie A. Bachman 
Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 

RE: Notice of Exempt Modification for Sprint DO Macro: 800515 
Sprint Site ID: CT03XC163 
49 Wig Hill Rd. Chester, CT 06412 
Latitude: 41° 24' 13.93"/ Longitude: -72° 28' 20.28" 

Dear Ms. Bachman: 

Sprint currently maintains six (6) antennas at the 150-foot level of the existing 150-foot monopole          
tower at 49 Wig Hill Rd. Chester, CT 06412. The tower is owned by Crown Castle. The property is owned by 
The Hazel & Bernard Negrelli Trust. Sprint now intends to replace six (6) antennas with six (6) new antennas. 
These antennas would be installed at the 150-foot level of the tower. Sprint also intends to install twelve (12) 
RRHs, and swap five (5) existing coax cables with four (4) hybrid cables. 

This facility was approved by the Connecticut Siting Council on November 14th 2006. 

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies § 16-50j- 
73, for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In 
accordance with R.S.C.A. § 16-50j-73, a copy of this letter is being sent to First Selectwoman Lauren 
Gister, Town of Chester, Building official Ron Rose, Town of Chester, as well as the property owner, and 
Crown Castle is the tower owner. 

1. The proposed modifications will not result in an increase in the height of the existing tower.

2. The proposed modifications will not require the extension of the site boundary.

3. The proposed modification will not increase noise levels at the facility by six decibels or
more, or to levels that exceed state and local criteria.

4. The operation of the replacement antennas will not increase radio frequency emissions at the
facility to a level at or above the Federal Communication Commission safety standard.
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5. The proposed modifications will not cause a change or alteration in the physical or 
environmental characteristics of the site. 

 
6. The existing structure and its foundation can support the proposed loading. 

 

For the foregoing reasons, Sprint respectfully submits that the proposed modifications to the 
above-reference telecommunications facility constitutes an exempt modification under R.C.S.A. § 16- 
50j-72(b)(2).  Please send approval/rejection letter to Attn:  Jeffrey Barbadora. 

 
Sincerely, 

 
Jeffrey Barbadora 
Real Estate Specialist 
12 Gill Street, Suite 5800, Woburn, MA 01801 
781-729-0053 
Jeff.Barbadora@crowncastle.com 

 

Attachments: 
 

Tab 1: Exhibit-1: Compound plan and elevation depicting the planned changes 
Tab 2:  Exhibit-2:  Structural Modification Report 
Tab 3:  Exhibit-3:  General Power Density Table Report (RF Emissions Analysis Report) 

 
 

cc: First Selectwoman Lauren Gister 
  203 Middlesex Avenue 
 Chester, CT 06412 
   
  Building Official Ron Rose 
  203 Middlesex Avenue 
 Chester, CT 06412 
 
 Hazel & Bernard Negrelli Trust  
 ATTN: Robert & Beth Wood 
 PO BOX 1175 
 Truro, MA 02666 
    
   
 

mailto:Jeff.Barbadora@crowncastle.com
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Mount Analysis of Existing Platform w/ Support Rails for Crown Castle
BU #800515 - CT CHESTER CAC 800515

CLS Group Project #42284-CT03XC163-01-MA
June 19, 2018

PROPOSED CARRIER Sprint
CARRIER SITE CT03XC163 - CT CHESTER
CCI ORDER # 396835 Rev. #2

MOUNT DESCRIPTION Existing Platform w/ Support Rails at 150 ft AGL
ANTENNA ELEVATION Nominal Rad. Elevation of 150 ft AGL
SITE DESCRIPTION 150 ft Monopole
SITE ADDRESS 49 Wig Hill Road, Chester, CT 06412, Middlesex County
GPS COORDINATES 41.403869, -72.47245

ANALYSIS STANDARD 2012 IBC / 2016 Connecticut State Building Code / TIA-222-G
LOADING CRITERIA 130 mph, Vult / 100.7 mph, Vasd (3-Second Gust) w/o ice & 50 mph (3-Second Gust) w/ 0.75” 

ANALYSIS RESULT: 

MEMBER USAGE 89% Pass
CONNECTION USAGE 4% Pass

Prepared by:

Sanyam Gurme, E.I.

Reviewed by:

Michael Lassiter, P.E.

Pass

July 2, 2018
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Mount Analysis of Existing Platform w/ Support Rails for Crown Castle 
BU #800515 - CT CHESTER CAC 800515 

CLS Group Project #42284-CT03XC163-01-MA 
June 19, 2018 

PROPOSED CARRIER Sprint 
CARRIER SITE CT03XC163 - CT CHESTER 
CCI ORDER # 396835 Rev. #2 

MOUNT DESCRIPTION Existing Platform w/ Support Rails at 150 ft AGL 
ANTENNA ELEVATION Nominal Rad. Elevation of 150 ft AGL 
SITE DESCRIPTION 150 ft Monopole 
SITE ADDRESS 49 Wig Hill Road, Chester, CT 06412, Middlesex County 
GPS COORDINATES 41.403869, -72.47245 

ANALYSIS STANDARD 2012 IBC / 2016 Connecticut State Building Code / TIA-222-G 
LOADING CRITERIA 130 mph, Vult / 100.7 mph, Vasd (3-Second Gust) w/o ice & 50 mph (3-Second Gust) w/ 0.75” 

 

 ANALYSIS RESULT: 

 MEMBER USAGE 89% Pass 
 CONNECTION USAGE 4% Pass 

Prepared by: 

Sanyam Gurme, E.I. 

  Reviewed by: 

Michael Lassiter, P.E. 

Pass 
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 INTRODUCTION 
The proposed equipment is to be mounted to the existing Platform w/ Support Rails. This proposed mounting 
configuration was analyzed using RISA-3D, a commercially available finite element analysis software package. A 
selection of input and output from our analysis is attached to the end of this report. 
 
 STRUCTURAL DOCUMENTS PROVIDED 

STRUCTURAL DATA Site Photos, dated February 27, 2018 

PREVIOUS ANALYSES Paul J. Ford and Company Project Number: 37517-0421.002.7805 (Revision), dated 
December 8, 2017 

LOADING DATA CCI Application ID #396835 Rev. #2, dated November 21, 2017 

 
 ANALYSIS CRITERIA 

STANDARD 2012 IBC / 2016 Connecticut State Building Code / TIA-222-G 
BASIC WIND SPEED 130 mph, Vult / 100.7 mph, Vasd (3-Second Gust) 
BASIC WIND SPEED W/ ICE 50 mph (3-Second Gust) w/ 0.75” Radial Ice (Escalating) 
EXPOSURE CATEGORY B 

MAX. TOPOGRAPHIC FACTOR, Kzt 1.00 
RISK CATEGORY II 
MAINTENANCE LIVE LOAD LM: 500 lb 

 

 

 FINAL EQUIPMENT 

ELEVATION (ft) ANTENNAS 

MOUNT RAD. # NAME 

150.0 150.0 

3 Commscope NNVV-65B-R4 
3 RFS Celwave APXVTM14-ALU-I20 
3 Alcatel Lucent TD-RRH8x20-25 
3 Alcatel Lucent PCS 1900MHz 4x45W-65MHz 
6 Alcatel Lucent RRH2X50-800 

 
 
 RESULTS SUMMARY 

COMPONENT PEAK USAGE RESULT 
Bracing Members 89% Pass 

Platform Base 54% Pass 
Support Rail 51% Pass 
Mount Pipes 30% Pass 
Connections 4% Pass 

 
 
 CONCLUSION AND RECOMMENDATIONS 
According to our structural analysis, the mounts have been found to PASS. The mounting configuration considered in this 
analysis is capable of supporting the referenced loading pursuant to applicable standards. 
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 ASSUMPTIONS AND CONDITIONS 
 
This analysis is inclusive of the antenna supporting frames/mounts and all recorded connections that will support the 
equipment listed in this report.  It considers only the theoretical capacity of structural components and it is not a 
condition assessment.  The validity of the analysis may be dependent on the accuracy of structural information 
supplied by others.  The client is responsible for verifying this information.  If any provided information is revised 
after completion of this analysis, CLS Group should be notified immediately to revise results. 
 
 
This analysis assumes the following: 
 
1. The tower or other superstructure and mounts (if existing) were properly constructed as per the original design 

and have been properly maintained in accordance with applicable code standards. 
 

2. Member sizes and strengths are accurate as supplied or are assumed as stated in the calculations. 
 

3. In the absence of sufficient design information, all welds and connections are assumed to develop at least the 
capacity of the connected member, unless otherwise stated in this analysis. 

 

4. All prior structural modifications, if any, are assumed to be correctly installed and fully effective. 
 

5. The loading configuration is complete and accurate as supplied and/or as modeled in the previous analysis. All 
appurtenances are assumed to be properly installed and supported as per manufacturer requirements. 

 

6. Some conservative assumptions may be used regarding appurtenances and their projected areas based on careful 
interpretation of data supplied, previous experience and standard industry practice. 

 
 
All opinions and conclusions are considered accurate to a reasonable degree of engineering certainty based upon the 
evidence available at the time of the report.  All opinions and conclusions contained herein are subject to revision 
based upon receipt of new or updated information. All services are provided exercising a level of care and diligence 
equivalent to the standard of our profession. No warranty or guarantee, either expressed or implied, is offered. All 
services are confidential in nature and this report will not be released to any other party without the client’s 
consent. The use of this analysis is limited to the expressed purpose for which it was commissioned and it may not be 
reused, copied or disseminated for any other purpose without consent from CLS Group. 
 
All services were performed, results obtained and recommendations made in accordance with generally accepted 
engineering principles and practices. CLS Group is not responsible for the conclusions, opinions or recommendations 
made by others based on the information supplied in this analysis. 
 
It is not possible to have the fully detailed information necessary to perform a complete and thorough analysis of 
every structural sub-component of an existing structure. The structural analysis by CLS Group verifies the adequacy of 
the primary members of the structure. CLS Group provides a limited scope of service in that we cannot verify the 
adequacy of every weld, bolt, gusset, etc. 



    Member Distributed Loading
FA (lb/ft)

Bare Ice

10.83 3.96 8.79

22.80 4.39 8.30

38.00 2.82 14.69

13.30 2.52 8.22

22.80 2.64 11.61

30.40 5.07 9.66

30.40 2.73 14.58

10.85 3.96 8.80

2.28 2.69 4.79

Appurtenances

Front Side 0° 120° 240° 1 2 1 2 1 2 N T N T N T N T

NNVV-65B-R4 FALSE 1 1 1 a1 a2 b1 b2 c1 c2 72 19.6 7.8 77.4 Flat 251.80 12.27 5.75 14.94 8.20 559.63 262.23 100.79 55.35

APXVTM14-ALU-I20 FALSE 1 1 1 a3 a4 b3 b4 c3 c4 56.3 12.6 6.3 56.21 Flat 160.41 6.34 3.61 8.38 5.53 289.25 164.52 56.52 37.31

RRH2X50-800 TRUE 0.5 2 2 2 r1 r2 rr1 rr2 r11 r22 15.7 13 9.8 52.9 Flat 59.37 1.28 0.85 2.13 1.32 58.47 38.78 14.34 8.90

TD-RRH8x20-25 FALSE 0.5 1 1 1 r3 rr3 r33 26.1 18.6 6.71 70 Flat 94.77 4.05 0.77 5.45 1.28 184.50 34.99 36.75 8.61

PCS 1900MHz 4x45W-65MHz FALSE 0.5 1 1 1 r4 rr4 r44 25.1 11.1 10.7 60 Flat 80.75 2.32 1.12 3.48 1.69 105.89 51.03 23.45 11.40

PD1142-1 FALSE 1 1 x1 x2 225.6 0.7 0.7 10 Round 99.58 1.32 1.32 8.00 8.00 60.02 60.02 53.97 53.97

DB636-A FALSE 1 x3 138.8 2.4 2.4 30 Round 72.55 2.78 2.78 6.88 6.88 126.60 126.60 46.38 46.38

DS4C06F36D-N FALSE 1 x4 141 2.4 2.4 70 Round 106.93 2.82 2.82 7.03 7.03 128.61 128.61 47.43 47.43

50 mphBasic Wind Speed, V (ice)

Kd

G

1.75 intiz

1.11

Seismic Response Coeff., Cs

Risk Category II

6.7 psf

Appurtenance

Model
Status

Rad Elev.

Override
(ft)

Azimuth

Offset

(°, ↻)

qz (ice)-

Kₐ 1.00

3/4 in

1.00

n112

Kzt130 mph

45.6 psfqz (bare)

Qty. per Azimuth

Live Loading

1.00Gh

Kz

Wind & Ice Loading

Basic Wind Speed, Vult (bare)

Nominal Mount Elevation (AGL), zmount

Design Ice Thickness, ti

Nominal Rad Elevation (AGL), zrad 150 ft

TIA Standard

-I (wind)

BExposure Category

0.95

500 lb

Joint Labels

Considered

n113

n87

n88

At Mount Pipes, LM150 ft

FA (Ice) (lb)EPAA (Ice) (ft²)EPAA (Bare) (ft²) FA (Bare) (lb)

Shape
Width

(in)

240° Joints
Height

(in)

Weight

of Ice

(lb)

Depth

(in)

Weight

(Bare)

(lb)

Area Factor 0° Joints

Member Labels

Considered

120° JointsTotal

Qty.

Override

Connecting rods sr0.5

Swap

Width &

Depth

On Horizontals, LV 250 lb

Section Set Label Shape Label

Support Rail L3x3x5

Corner Plate 2 PL4x0.375

Standoff arm HSS4x4x4

Mount Pipe (additional) PIPE_2.0

Ice Wt.

(lb/ft)

Mount Pipe PIPE_2.375x0.12

Corner Plate PL3X0.375

Grating Channel C5x9

Bracing 1.75X1.75X.25



CLS
SVG
42284-CT03XC163-01-MA

42284-CT03XC163-CT CHESTER
Rendered

SK - 1
June 19, 2018 at 2:34 PM
42284-CT03XC163-01-MA.r3d

YX

Z

Envelope Only Solution



CLS
SVG
42284-CT03XC163-01-MA

42284-CT03XC163-CT CHESTER
Joint Labels

SK - 2
June 19, 2018 at 2:35 PM
42284-CT03XC163-01-MA.r3d

N4                              

N5                              

N6                              

N7                              N8                              

N9                              

N10                             

N11                             
N12                             

N13                             
N14                             

N15                             N28                             

N29                             N30                             N31                             

N32                             
N33                             N34                             

N35                             N36                             

N37                             N38                             N39                             
N40                             N41                             N42                             

N43                             
N44                             

N45                             
N46                             

N47                             N48                             

N49                             N50                             
N51                             N52                             N53                             

N54                             

N58                             

N59                             N60                             N61                             

N62                             

N63                             N64                             

N65                             

N66                             

N67                             N68                             N69                             

N70                             

N71                             

N72                             

N73                             

N74                             N75                             N76                             
N77                             

N78                             

N79                             
N80                             

N81                             
N82                             

N83                             

N84                             

N85                             N86                             

N87                             

N88                             

N89                             

N90                             

N91                             
N92                             

N93                             

N94                             
N95                             

N96                             
N97                             

N98                             N99                             

N100                            N101                            N102                            
N103                            

N104                            
N105                            

N106                            
N107                            

N108                            N109                            
N110                            N111                            

N112                            

N113                            

N114                            

N115                            

N116                            

N117                            
N118                            

N119                            

N120                            

N121                            

N122                            

N123                            
N124                            

N125                            

N126                            
N127                            

N128                            
N129                            N130                            

N131                            

N132                            

N133                            

N134                            

N135                            

N136                            

N137                            

N138                            

N139                            

N140                            
N141                            

N142                            

N143                            

N144                            

N145                            

N146                            

N147                            
N148                            

N149                            

N150                            

N151                            

N152                            

N153                            
N154                            

N155                            

N156                            

N157                            

N158                            N159                            

N160                            N161                            

N162                            

N163                            

N164                            N165                            

N166                            

N167                            N168                            

N169                            

N170                            N171                            

N172                            

N173                            N174                            

N175                            

N176                            N177                            

N178                            

N179                            N180                            

N181                            N182                            

N183                            N184                            

N185                            N186                            

N187                            

N188                            

N189                            

N190                            

N191                            
N192                            

N193                            

N194                            

N195                            

N196                            

N197                            

N198                            
N199                            

N200                            

N201                            

N202                            

N203                            

N204                            
N205                            

N206                            

N207                            
N208                            

N209                            
N210                            

N211                            N212                            N213                            N214                            N215                            N216                            

N217                            
N218                            N219                            
N220                            

N221                            N222                            

N223                            
N224                            N225                            

N226                            
N227                            
N228                            

N247                            

N248                            

N249                            

N250                            N251                            

N252                            

N253                            

N254                            
N255                            

N256                            
N257                            

N258                            

N223A                           

N224A                           N225A                           

N226A                           

A3                              

A1                              A4                              

A2                              

N231                            
N232                            R1                              

R2                              N239                            

N240                            

N241                            

N242                            

C3                              

C1                              

C4                              

C2                              

N247A                           N248A                           R11                             
R22                             

N255A                           

N256A                           

N257A                           

N258A                           

B3                              

B1                              

B4                              

B2                              

N263                            
N264                            RR1                             RR2                             

N307                            N308                            

N311                            
N312                            

N315                            N316                            N317                            

N320                            N321                            N322                            

N331                            R3                              

N333                            R4                              

N323A                           R33                             

N325A                           R44                             

N327                            RR3                             

N329                            RR4                             

YX

Z

Envelope Only Solution



CLS
SVG
42284-CT03XC163-01-MA

42284-CT03XC163-CT CHESTER
Member Labels

SK - 3
June 19, 2018 at 2:35 PM
42284-CT03XC163-01-MA.r3d

M
1

M
2

M
3

M
4 M

5

M
6

M
7

M
8

M
9

M
10

M
11

M
12

M
19

M20

M21
M22M23M24

M
25

M
26M27

M28M29M30

M34

M35 M
36

M37M
38

M39 M
40

M41

M
42

M
43

M44 M45 M
46

M
47

M
48

M
49

M50

M51

M52

M53

M54

M
55

M
56 M

57
M

58M
59

M
60

M
61 M

62
M

63
M

64

M
65

M
66 M

67

M
68

M69

M70 M71

M72
M

73

M
74

M
75

M
76

M
77

M
78

M
79

M
80

M
81

M
82

M
83

M
84 M

85 M
86

M87

M
88

M89

M
90

M91
M92

M
93

M94

M95

M96

M
97

M
98

M
99

M
10

0

M
10

1

M
10

2

M
10

3

M104

M
10

5

M
10

6

M
10

7

M
10

8
M

10
9

M
11

0
M

11
1

M
11

2
M

11
3

M
11

4

M115

M
11

6
M117

M
11

8

M119

M
12

0

M121

M
12

2

M
123

M
12

4

M
125

M126

M127 M128

M129

M
130

M
131

M132M133

M
13

4M
135

M136M137

M
13

8

M139

M
14

0
M

14
1

M
14

2
M143M135A

M136A
M137A

M138A

M139A
M140A

M143A

M144

M145

M146

M147

M
14

8

M
151

M
152

M
153

M
154

M
155M156M

183

M194

M195

M190A

M191A

M
192A

M
193A

YX

Z

Envelope Only Solution



CLS
SVG
42284-CT03XC163-01-MA

42284-CT03XC163-CT CHESTER
Section Sets

SK - 4
June 19, 2018 at 2:35 PM
42284-CT03XC163-01-MA.r3d

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

Grating Channel
Corner PlateGrating Channel

Grating ChannelCorner Plate
Grating Channel

G
ra

tin
g 

Ch
an

ne
l

Corner PlateGrating ChannelCorner Plate

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

Corner Plate

G
ra

tin
g 

Ch
an

ne
l

Grating Channel

G
ra

tin
g 

Ch
an

ne
l

Corner Plate

M
ou

nt
 P

ip
e

G
ra

tin
g 

Ch
an

ne
l

Grating Channel

G
ra

tin
g 

Ch
an

ne
l

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

Grating ChannelBr
ac

in
g

Br
ac

in
g

Grating Channel

Grating Channel

Grating Channel

Bracin
g

Grating Channel

Grating ChannelM
ou

nt
 P

ip
e

Br
ac

in
g

Grating Channel

Br
ac

in
g

M
ou

nt
 P

ip
e

G
ra

tin
g 

Ch
an

ne
lBr

ac
in

g

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

Bracin
g

Grating Channel Grating Channel

Br
ac

in
gSupport Rail

G
ra

tin
g 

Ch
an

ne
l

Grating Channel

Support Rail

Br
ac

in
g

Grating Channel

M
ou

nt
 P

ip
e

Support Rail

Bracing

Co
rn

er
 P

la
te

Co
rn

er
 P

la
te Grating Channel

Co
rn

er
 P

la
te

Support Rail

M
ou

nt
 P

ip
e

Grating Channel

Support Rail

Grating Channel

Corner Plate 2

Br
ac

in
g

Support Rail

Br
ac

in
g

Su
pp

or
t R

ai
lBracing

Support Rail
Co

rn
er

 P
la

te Grating Channel

Corner Plate 2

Grating Channel

Su
pp

or
t R

ai
l

Co
rn

er
 P

la
te

Br
ac

in
g

Corner Plate 2Support Rail
Co

rn
er

 P
la

te Grating Channel
Grating Channel

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

Su
pp

or
t R

ai
l

G
ra

tin
g 

Ch
an

ne
l

Grating Channel

M
ou

nt
 P

ip
e

Corner Plate 2

Su
pp

or
t R

ai
l

M
ou

nt
 P

ip
e

Grating Channel

M
ou

nt
 P

ip
e

Grating Channel

Br
ac

in
g

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

Br
ac

in
g

G
ra

tin
g 

Ch
an

ne
l

Support Rail

Br
ac

in
g

Br
ac

in
g

Grating Channel

M
ou

nt
 P

ip
e

G
ra

tin
g 

Ch
an

ne
l

Bracing

G
ra

tin
g 

Ch
an

ne
l

Br
ac

in
g M

ou
nt

 P
ip

e

M
ou

nt
 P

ip
e

Br
ac

in
g

Support Rail

Grating Channel

Su
pp

or
t R

ai
l

M
ou

nt
 P

ip
e

Support Rail
M

ou
nt

 P
ip

e
Support Rail
Support Rail

Br
ac

in
g

Support Rail

G
ra

tin
g 

Ch
an

ne
l

M
ou

nt
 P

ip
e

Support Rail
Co

rn
er

 P
la

te
 2

Co
rn

er
 P

la
te

 2
M

ou
nt

 P
ip

e

G
ra

tin
g 

Ch
an

ne
l

M
ou

nt
 P

ip
e

G
ra

tin
g 

Ch
an

ne
l

Br
ac

in
g

Support Rail

Bracing Br
ac

in
gCo

rn
er

 P
la

te
 2

Support Rail

M
ou

nt
 P

ip
e

Bracing

Br
ac

in
g

Co
rn

er
 P

la
te

 2

Support Rail

Support Rail
Grating Channel

Grating Channel

G
ra

tin
g 

Ch
an

ne
l

Grating Channel

Br
ac

in
g

Grating Channel

M
ou

nt
 P

ip
e

Br
ac

in
g

M
ou

nt
 P

ip
e

Grating Channel
Grating Channel

Grating Channel

M
ou

nt
 P

ip
e

Br
ac

in
g

Support Rail

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

Su
pp

or
t R

ai
l

Grating Channel

Br
ac

in
g

Br
ac

in
g

M
ou

nt
 P

ip
eBracing

Br
ac

in
g

M
ou

nt
 P

ip
e

G
ra

tin
g 

Ch
an

ne
l

Bracing

Su
pp

or
t R

ai
l

Br
ac

in
g

Br
ac

in
g

Su
pp

or
t R

ai
l

Grating Channel

M
ou

nt
 P

ip
e

Su
pp

or
t R

ai
l

Support Rail

M
ou

nt
 P

ip
e

Bracing

M
ou

nt
 P

ip
e

Corner Plate
Corner Plate

G
ra

tin
g 

Ch
an

ne
l

M
ou

nt
 P

ip
e

Br
ac

in
g

Corner Plate

M
ou

nt
 P

ip
e

G
ra

tin
g 

Ch
an

ne
l

Corner Plate

Grating Channel

M
ou

nt
 P

ip
e

G
ra

tin
g 

Ch
an

ne
l

Corner Plate

Grating Channel

M
ou

nt
 P

ip
e

Corner PlateG
ra

tin
g 

Ch
an

ne
l

Grating Channel

Grating Channel

Support Rail

M
ou

nt
 P

ip
e

G
ra

tin
g 

Ch
an

ne
l

Grating Channel

Support Rail Su
pp

or
t R

ai
l

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

Bracing

Br
ac

in
g

Support Rail

Br
ac

in
gBracing

M
ou

nt
 P

ip
e

Su
pp

or
t R

ai
l

Corner Plate 2

Su
pp

or
t R

ai
l

Corner Plate 2

Support Rail

Corner Plate 2

Su
pp

or
t R

ai
l

Support Rail

Corner Plate 2

Br
ac

in
g

M
ou

nt
 P

ip
e

Support Rail Su
pp

or
t R

ai
l

Br
ac

in
g

Support Rail

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

M
ou

nt
 P

ip
e

YX

Z
Section Sets

Grating Channel
Support Rail
Corner Plate
Bracing
Corner Plate 2
Mount Pipe
Standoff arm
Mount Pipe (additional)
Connecting rods
RIGID

Envelope Only Solution



CLS
SVG
42284-CT03XC163-01-MA

42284-CT03XC163-CT CHESTER
Joint Loads - Dead and Normal Wind

SK - 5
June 19, 2018 at 2:36 PM
42284-CT03XC163-01-MA.r3d

-144.626lb

-28.105lb

-279.817lb

-38.7lb

-144.626lb

-28.105lb

-279.817lb

-38.7lb

-58.474lb

-52.9lb

-58.474lb

-52.9lb

-97.85lb

-28.105lb

-168.292lb

-38.7lb

-97.85lb

-28.105lb

-168.292lb

-38.7lb

-43.707lb

-52.9lb

-43.707lb

-52.9lb-97.85lb

-28.105lb

-168.292lb

-38.7lb

-97.85lb

-28.105lb

-168.292lb

-38.7lb

-43.707lb

-52.9lb

-43.707lb

-52.9lb

-184.498lb

-70lb

-105.885lb

-60lb -72.369lb

-70lb

-64.747lb

-60lb

-72.369lb

-70lb -64.747lb

-60lb

YX

Z

Loads: LC 1, DISPLAY (1.0D + 1.0W_0°)                                                       
Envelope Only Solution



CLS
SVG
42284-CT03XC163-01-MA

42284-CT03XC163-CT CHESTER
Distributed Load - Normal Wind

SK - 6
June 19, 2018 at 2:36 PM
42284-CT03XC163-01-MA.r3d

-10.831lb/ft

-10.831lb/ft

-10.831lb/ft

-10.831lb/ft-10.831lb/ft

-10.831lb/ft

-10.831lb/ft

-10.831lb/ft
-10.831lb/ft

-10.831lb/ft
-10.831lb/ft

-10.831lb/ft-5.701lb/ft

-5.701lb/ft

-22.803lb/ft-22.803lb/ft-22.803lb/ft

-5.701lb/ft-5.701lb/ft

-5.701lb/ft
-5.701lb/ft

-9.501lb/ft-38.005lb/ft

-9.501lb/ft

-38.005lb/ft

-38.005lb/ft-9.501lb/ft

-9.501lb/ft

-9.501lb/ft-9.501lb/ft

-38.005lb/ft-13.302lb/ft
-3.325lb/ft

-3.325lb/ft-13.302lb/ft

-13.302lb/ft-7.433lb/ft

-7.433lb/ft-7.433lb/ft

-7.433lb/ft
-22.803lb/ft-13.302lb/ft

-13.302lb/ft-5.701lb/ft-13.302lb/ft

-13.302lb/ft
-5.701lb/ft-13.302lb/ft

-13.302lb/ft

-13.302lb/ft

-13.302lb/ft

-13.302lb/ft

-13.302lb/ft

-13.302lb/ft
-13.302lb/ft

-7.601lb/ft-7.601lb/ft

-30.404lb/ft
-30.404lb/ft

-7.601lb/ft
-7.601lb/ft

YX

Z

Loads: BLC 4, Structure Wind 0°               
Envelope Only Solution



CLS
SVG
42284-CT03XC163-01-MA

42284-CT03XC163-CT CHESTER
Ice Dead Loads

SK - 7
June 19, 2018 at 2:36 PM
42284-CT03XC163-01-MA.r3d

-8.785lb/ft

-8.785lb/ft

-8.785lb/ft

-8.785lb/ft-8.785lb/ft

-8.785lb/ft

-8.785lb/ft

-8.785lb/ft
-8.785lb/ft

-8.785lb/ft
-8.785lb/ft

-8.785lb/ft-8.302lb/ft

-8.302lb/ft

-8.302lb/ft-8.302lb/ft-8.302lb/ft

-8.302lb/ft-8.302lb/ft

-8.302lb/ft
-8.302lb/ft

-14.689lb/ft-14.689lb/ft

-14.689lb/ft

-14.689lb/ft

-14.689lb/ft-14.689lb/ft

-14.689lb/ft

-14.689lb/ft-14.689lb/ft
-14.689lb/ft

-14.689lb/ft

-8.218lb/ft
-8.218lb/ft

-8.218lb/ft-8.218lb/ft

-8.218lb/ft-8.218lb/ft

-8.218lb/ft-8.218lb/ft

-8.218lb/ft-11.611lb/ft
-8.218lb/ft

-8.218lb/ft
-11.611lb/ft-8.218lb/ft

-8.218lb/ft
-11.611lb/ft-8.218lb/ft

-8.218lb/ft

-8.218lb/ft

-8.218lb/ft

-8.218lb/ft

-8.218lb/ft

-8.218lb/ft
-8.218lb/ft

-9.66lb/ft-9.66lb/ft

-9.66lb/ft
-9.66lb/ft

-9.66lb/ft
-9.66lb/ft

-80.206lb

-125.902lb

-80.206lb

-125.902lb

-59.37lb
-59.37lb -80.206lb

-125.902lb

-80.206lb

-125.902lb

-59.37lb
-59.37lb

-80.206lb-125.902lb

-80.206lb

-125.902lb

-59.37lb-59.37lb

-94.769lb

-80.748lb

-94.769lb

-80.748lb

-94.769lb

-80.748lb

YX

Z

Loads: BLC 2, Ice Dead                        
Envelope Only Solution



CLS
SVG
42284-CT03XC163-01-MA

42284-CT03XC163-CT CHESTER
Envelope Member Unity Check Results - Bending

SK - 8
June 19, 2018 at 2:37 PM
42284-CT03XC163-01-MA.r3d

.0
9

.0
9

.66 .04.66.66 .02.66

.5
1

.04.66 .03

.1
1

.3
0

.02

.5
1

.66

.5
1

.03

.3
0

.5
1

.66

.5
1

.0
9

.1
5

.66

.7
9 .2

9

.66
.15

.59

.47

.54
.59

.3
0

.4
6

.13

.7
9.1

1

.5
1

.5
0

.3
0

.3
0

.47

.59
.54

.2
9

.41

.4
8

.59

.41

.5
0

.59

.0
9.41

.09
.0

4.0
2

.59

.0
4

.41

.1
5

.59

.41

.59

.12

.7
9

.41

.4
6

.4
2

.57

.41
.0

4 .54

.19

.48

.4
2

.0
2

.5
9

.12
.41

.0
4

.54

.48

.0
9

.3
0

.4
2

.5
1

.48

.0
9

.19

.4
2.3

0

.48

.1
2

.48

.5
0

.3
0.1
1

.0
9

.5
9

.4
8

.41
.5

6

.5
1

.54

.3
0

.4
8

.57

.5
1

.2
9

.3
0

.1
5

.5
1

.41

.48

.4
2.3

0

.41
.0

9
.41.41

.5
6

.41

.5
1

.1
2

.41

.1
7.1
5

.3
0

.4
8.0

9

.5
2

.2
9

.51.50 .5
1

.1
5

.51

.3
0

.50

.8
9

.1
7

.51.51

.48

.49

.5
2

.49

.8
9

.49

.0
9

.0
7

.1
0.48

.49

.49

.1
2

.8
6

.51
.0

9

.0
9 .4

2

.49

.8
9

.8
6

.1
0

.06
.5

3

.1
0

.5
2

.50

.4
2

.5
3 .8

6
.4

2

.49

.0
9

.4
2

.51

.1
0

.82

.0
9

.04.04
.5

2.3
0

.5
3

.03
.0

9
.5

2
.03

.49

.1
0

.5
2

.04

.49
.3

0

.04
.5

2.49.49

.51

.3
0

.5
2.49

.51

.4
2

.0
9

.1
0 .50

.3
1

.51

.4
8

.82

.3
0

.4
2

.19

.4
2

.19

.51

.12

.4
2

.51

.12

.3
1 .0

9

.51

.4
2

.4
8

.51

.3
0 .0

9

.3
0

.3
0

YX

Z
Code Check

( Env )

No Calc
  > 1.0
.90-1.0
.75-.90
.50-.75
 0.-.50

Member Code Checks Displayed (Enveloped)
Envelope Only Solution



CLS
SVG
42284-CT03XC163-01-MA

42284-CT03XC163-CT CHESTER
Envelope Member Check Results - Shear

SK - 9
June 19, 2018 at 2:37 PM
42284-CT03XC163-01-MA.r3d

.1
2

.1
2

.16 .08.16.16 .06.16

.1
6

.08.16 .05

.0
4

.1
2

.06

.1
6

.16

.1
6

.05

.1
2

.1
6

.16

.1
6

.1
2

.0
8

.16

.5
1 .4

5

.16
.04

.16

.24

.23
.16

.1
1

.3
8

.01

.5
1.0

4

.1
6

.4
1

.1
2

.1
1

.24

.16
.23

.4
5

.55

.2
5

.16

.55

.4
1

.16

.1
2.55

.01
.0

7.0
7

.16

.0
9

.55

.0
8

.16

.55

.16

.11

.5
1

.55

.3
8

.1
9

.28

.55
.0

9 .23

.12

.18

.1
9

.0
7

.2
8

.11
.55

.0
7

.23

.18

.1
2

.1
2

.1
9

.1
6

.18

.1
0

.12

.1
9.1

1

.18

.1
0

.18

.4
1

.1
2.0
4

.1
0

.2
8

.2
5

.55
.4

2

.3
9

.23

.1
2

.2
5

.28

.1
6

.4
5

.1
2

.0
8

.3
9

.55

.18

.1
9.1

1

.55
.1

0
.55.55

.4
2

.55

.1
6

.1
0

.55

.1
4.1
3

.1
1

.2
5.1

1

.2
0

.4
5

.21.24 .3
9

.1
3

.21

.1
1

.24

.4
9

.1
4

.21.21

.18

.24

.2
0

.24

.4
9

.24

.1
0

.0
1

.1
0.18

.24

.19

.1
0

.4
6

.21
.1

1

.1
0 .1

9

.19

.4
9

.4
6

.0
9

.01
.3

5

.1
0

.2
0

.24

.1
9

.3
5 .4

6
.1

9

.19

.1
1

.1
9

.21

.0
9

.28

.1
3

.07.07
.2

0.1
4

.3
5

.09
.1

3
.2

0
.09

.19

.1
0

.2
0

.10

.19
.1

4

.10
.2

0.19.19

.21

.1
4

.2
0.19

.21

.1
9

.1
3

.0
9 .24

.5
3

.21

.4
5

.28

.1
4

.1
9

.13

.1
9

.13

.21

.12

.1
9

.21

.12

.5
3 .1

3

.21

.1
9

.4
5

.21

.1
4 .1

3

.1
4

.1
4

YX

Z
Shear Check

( Env )

No Calc
  > 1.0
.90-1.0
.75-.90
.50-.75
 0.-.50

Member Shear Checks Displayed (Enveloped)
Envelope Only Solution



Company : CLS June 19, 2018
2:37 PMDesigner : SVG

Job Number : 42284-CT03XC163-01-MA Checked By: CAR
Model Name : 42284-CT03XC163-CT CHESTER

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

1 Dead DL -1 28
2 Ice Dead RL 28 78
4 Structure Wind 0° None 75
5 Structure Wind 30° None 156
6 Structure Wind 45° None 156
7 Structure Wind 60° None 156
8 Structure Wind 90° None 67
9 Structure Wind 120° None 148
10 Structure Wind 135° None 156
11 Structure Wind 150° None 116
12 Structure Wind w/ Ice ... None 75
13 Structure Wind w/ Ice ... None 156
14 Structure Wind w/ Ice ... None 156
15 Structure Wind w/ Ice ... None 156
16 Structure Wind w/ Ice ... None 67
17 Structure Wind w/ Ice ... None 148
18 Structure Wind w/ Ice ... None 156
19 Structure Wind w/ Ice ... None 116
20 Antenna Wind 0° None 28
21 Antenna Wind 30° None 56
22 Antenna Wind 45° None 56
23 Antenna Wind 60° None 56
24 Antenna Wind 90° None 28
25 Antenna Wind 120° None 56
26 Antenna Wind 135° None 56
27 Antenna Wind 150° None 56
28 Antenna Wind w/ Ice 0° None 28
29 Antenna Wind w/ Ice ... None 56
30 Antenna Wind w/ Ice ... None 56
31 Antenna Wind w/ Ice ... None 56
32 Antenna Wind w/ Ice ... None 28
33 Antenna Wind w/ Ice ... None 56
34 Antenna Wind w/ Ice ... None 56
35 Antenna Wind w/ Ice ... None 56
39 Maintenance Live 50... OL1 1
40 Maintenance Live 50... OL2 1
41 Maintenance Live 50... OL3 1
42 Maintenance Live 50... OL4 1

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

1 DISPLAY (1.0D + 1.0W_0°) Yes Y DL 1 20 1
2 1.4D Yes Y DL 1.4
3 1.2D + 1.0W_0° Yes Y DL 1.2 4 1 20 1
4 1.2D + 1.0W_30° Yes Y DL 1.2 5 1 21 1
5 1.2D + 1.0W_45° Yes Y DL 1.2 6 1 22 1
6 1.2D + 1.0W_60° Yes Y DL 1.2 7 1 23 1
7 1.2D + 1.0W_90° Yes Y DL 1.2 8 1 24 1
8 1.2D + 1.0W_120° Yes Y DL 1.2 9 1 25 1
9 1.2D + 1.0W_135° Yes Y DL 1.2 10 1 26 1
10 1.2D + 1.0W_150° Yes Y DL 1.2 11 1 27 1
11 1.2D + 1.0W_180° Yes Y DL 1.2 4 -1 20 -1
12 1.2D + 1.0W_210° Yes Y DL 1.2 5 -1 21 -1
13 1.2D + 1.0W_225° Yes Y DL 1.2 6 -1 22 -1
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Load Combinations (Continued)
Description Solve PDelta S...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...

14 1.2D + 1.0W_240° Yes Y DL 1.2 7 -1 23 -1
15 1.2D + 1.0W_270° Yes Y DL 1.2 8 -1 24 -1
16 1.2D + 1.0W_300° Yes Y DL 1.2 9 -1 25 -1
17 1.2D + 1.0W_315° Yes Y DL 1.2 10 -1 26 -1
18 1.2D + 1.0W_330° Yes Y DL 1.2 11 -1 27 -1
19 1.2D + 1.0Di + 1.0Wi_0° Yes Y DL 1.2 12 1 28 1 RL 1
20 1.2D + 1.0Di + 1.0Wi_30° Yes Y DL 1.2 13 1 29 1 RL 1
21 1.2D + 1.0Di + 1.0Wi_45° Yes Y DL 1.2 14 1 30 1 RL 1
22 1.2D + 1.0Di + 1.0Wi_60° Yes Y DL 1.2 15 1 31 1 RL 1
23 1.2D + 1.0Di + 1.0Wi_90° Yes Y DL 1.2 16 1 32 1 RL 1
24 1.2D + 1.0Di + 1.0Wi_120° Yes Y DL 1.2 17 1 33 1 RL 1
25 1.2D + 1.0Di + 1.0Wi_135° Yes Y DL 1.2 18 1 34 1 RL 1
26 1.2D + 1.0Di + 1.0Wi_150° Yes Y DL 1.2 19 1 35 1 RL 1
27 1.2D + 1.0Di + 1.0Wi_180° Yes Y DL 1.2 12 -1 28 -1 RL 1
28 1.2D + 1.0Di + 1.0Wi_210° Yes Y DL 1.2 13 -1 29 -1 RL 1
29 1.2D + 1.0Di + 1.0Wi_225° Yes Y DL 1.2 14 -1 30 -1 RL 1
30 1.2D + 1.0Di + 1.0Wi_240° Yes Y DL 1.2 15 -1 31 -1 RL 1
31 1.2D + 1.0Di + 1.0Wi_270° Yes Y DL 1.2 16 -1 32 -1 RL 1
32 1.2D + 1.0Di + 1.0Wi_300° Yes Y DL 1.2 17 -1 33 -1 RL 1
33 1.2D + 1.0Di + 1.0Wi_315° Yes Y DL 1.2 18 -1 34 -1 RL 1
34 1.2D + 1.0Di + 1.0Wi_330° Yes Y DL 1.2 19 -1 35 -1 RL 1
35 1.2D + 1.5Lm_1 + 1.0Wm_0° Yes Y DL 1.2 4 .056 20 .056 O...1.5
36 1.2D + 1.5Lm_1 + 1.0Wm_30° Yes Y DL 1.2 5 .056 21 .056 O...1.5
37 1.2D + 1.5Lm_1 + 1.0Wm_45° Yes Y DL 1.2 6 .056 22 .056 O...1.5
38 1.2D + 1.5Lm_1 + 1.0Wm_60° Yes Y DL 1.2 7 .056 23 .056 O...1.5
39 1.2D + 1.5Lm_1 + 1.0Wm_90° Yes Y DL 1.2 8 .056 24 .056 O...1.5
40 1.2D + 1.5Lm_1 + 1.0Wm_120° Yes Y DL 1.2 9 .056 25 .056 O...1.5
41 1.2D + 1.5Lm_1 + 1.0Wm_135° Yes Y DL 1.2 10 .056 26 .056 O...1.5
42 1.2D + 1.5Lm_1 + 1.0Wm_150° Yes Y DL 1.2 11 .056 27 .056 O...1.5
43 1.2D + 1.5Lm_1 + 1.0Wm_180° Yes Y DL 1.2 4 -.0...20 -.0...O...1.5
44 1.2D + 1.5Lm_1 + 1.0Wm_210° Yes Y DL 1.2 5 -.0...21 -.0...O...1.5
45 1.2D + 1.5Lm_1 + 1.0Wm_225° Yes Y DL 1.2 6 -.0...22 -.0...O...1.5
46 1.2D + 1.5Lm_1 + 1.0Wm_240° Yes Y DL 1.2 7 -.0...23 -.0...O...1.5
47 1.2D + 1.5Lm_1 + 1.0Wm_270° Yes Y DL 1.2 8 -.0...24 -.0...O...1.5
48 1.2D + 1.5Lm_1 + 1.0Wm_300° Yes Y DL 1.2 9 -.0...25 -.0...O...1.5
49 1.2D + 1.5Lm_1 + 1.0Wm_315° Yes Y DL 1.2 10 -.0...26 -.0...O...1.5
50 1.2D + 1.5Lm_1 + 1.0Wm_330° Yes Y DL 1.2 11 -.0...27 -.0...O...1.5
51 1.2D + 1.5Lm_2 + 1.0Wm_0° Yes Y DL 1.2 4 .056 20 .056 O...1.5
52 1.2D + 1.5Lm_2 + 1.0Wm_30° Yes Y DL 1.2 5 .056 21 .056 O...1.5
53 1.2D + 1.5Lm_2 + 1.0Wm_45° Yes Y DL 1.2 6 .056 22 .056 O...1.5
54 1.2D + 1.5Lm_2 + 1.0Wm_60° Yes Y DL 1.2 7 .056 23 .056 O...1.5
55 1.2D + 1.5Lm_2 + 1.0Wm_90° Yes Y DL 1.2 8 .056 24 .056 O...1.5
56 1.2D + 1.5Lm_2 + 1.0Wm_120° Yes Y DL 1.2 9 .056 25 .056 O...1.5
57 1.2D + 1.5Lm_2 + 1.0Wm_135° Yes Y DL 1.2 10 .056 26 .056 O...1.5
58 1.2D + 1.5Lm_2 + 1.0Wm_150° Yes Y DL 1.2 11 .056 27 .056 O...1.5
59 1.2D + 1.5Lm_2 + 1.0Wm_180° Yes Y DL 1.2 4 -.0...20 -.0...O...1.5
60 1.2D + 1.5Lm_2 + 1.0Wm_210° Yes Y DL 1.2 5 -.0...21 -.0...O...1.5
61 1.2D + 1.5Lm_2 + 1.0Wm_225° Yes Y DL 1.2 6 -.0...22 -.0...O...1.5
62 1.2D + 1.5Lm_2 + 1.0Wm_240° Yes Y DL 1.2 7 -.0...23 -.0...O...1.5
63 1.2D + 1.5Lm_2 + 1.0Wm_270° Yes Y DL 1.2 8 -.0...24 -.0...O...1.5
64 1.2D + 1.5Lm_2 + 1.0Wm_300° Yes Y DL 1.2 9 -.0...25 -.0...O...1.5
65 1.2D + 1.5Lm_2 + 1.0Wm_315° Yes Y DL 1.2 10 -.0...26 -.0...O...1.5
66 1.2D + 1.5Lm_2 + 1.0Wm_330° Yes Y DL 1.2 11 -.0...27 -.0...O...1.5
67 1.2D + 1.5Lm_3 + 1.0Wm_0° Yes Y DL 1.2 4 .056 20 .056 O...1.5
68 1.2D + 1.5Lm_3 + 1.0Wm_30° Yes Y DL 1.2 5 .056 21 .056 O...1.5
69 1.2D + 1.5Lm_3 + 1.0Wm_45° Yes Y DL 1.2 6 .056 22 .056 O...1.5
70 1.2D + 1.5Lm_3 + 1.0Wm_60° Yes Y DL 1.2 7 .056 23 .056 O...1.5
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Load Combinations (Continued)
Description Solve PDelta S...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...

71 1.2D + 1.5Lm_3 + 1.0Wm_90° Yes Y DL 1.2 8 .056 24 .056 O...1.5
72 1.2D + 1.5Lm_3 + 1.0Wm_120° Yes Y DL 1.2 9 .056 25 .056 O...1.5
73 1.2D + 1.5Lm_3 + 1.0Wm_135° Yes Y DL 1.2 10 .056 26 .056 O...1.5
74 1.2D + 1.5Lm_3 + 1.0Wm_150° Yes Y DL 1.2 11 .056 27 .056 O...1.5
75 1.2D + 1.5Lm_3 + 1.0Wm_180° Yes Y DL 1.2 4 -.0...20 -.0...O...1.5
76 1.2D + 1.5Lm_3 + 1.0Wm_210° Yes Y DL 1.2 5 -.0...21 -.0...O...1.5
77 1.2D + 1.5Lm_3 + 1.0Wm_225° Yes Y DL 1.2 6 -.0...22 -.0...O...1.5
78 1.2D + 1.5Lm_3 + 1.0Wm_240° Yes Y DL 1.2 7 -.0...23 -.0...O...1.5
79 1.2D + 1.5Lm_3 + 1.0Wm_270° Yes Y DL 1.2 8 -.0...24 -.0...O...1.5
80 1.2D + 1.5Lm_3 + 1.0Wm_300° Yes Y DL 1.2 9 -.0...25 -.0...O...1.5
81 1.2D + 1.5Lm_3 + 1.0Wm_315° Yes Y DL 1.2 10 -.0...26 -.0...O...1.5
82 1.2D + 1.5Lm_3 + 1.0Wm_330° Yes Y DL 1.2 11 -.0...27 -.0...O...1.5
83 1.2D + 1.5Lm_4 + 1.0Wm_0° Yes Y DL 1.2 4 .056 20 .056 O...1.5
84 1.2D + 1.5Lm_4 + 1.0Wm_30° Yes Y DL 1.2 5 .056 21 .056 O...1.5
85 1.2D + 1.5Lm_4 + 1.0Wm_45° Yes Y DL 1.2 6 .056 22 .056 O...1.5
86 1.2D + 1.5Lm_4 + 1.0Wm_60° Yes Y DL 1.2 7 .056 23 .056 O...1.5
87 1.2D + 1.5Lm_4 + 1.0Wm_90° Yes Y DL 1.2 8 .056 24 .056 O...1.5
88 1.2D + 1.5Lm_4 + 1.0Wm_120° Yes Y DL 1.2 9 .056 25 .056 O...1.5
89 1.2D + 1.5Lm_4 + 1.0Wm_135° Yes Y DL 1.2 10 .056 26 .056 O...1.5
90 1.2D + 1.5Lm_4 + 1.0Wm_150° Yes Y DL 1.2 11 .056 27 .056 O...1.5
91 1.2D + 1.5Lm_4 + 1.0Wm_180° Yes Y DL 1.2 4 -.0...20 -.0...O...1.5
92 1.2D + 1.5Lm_4 + 1.0Wm_210° Yes Y DL 1.2 5 -.0...21 -.0...O...1.5
93 1.2D + 1.5Lm_4 + 1.0Wm_225° Yes Y DL 1.2 6 -.0...22 -.0...O...1.5
94 1.2D + 1.5Lm_4 + 1.0Wm_240° Yes Y DL 1.2 7 -.0...23 -.0...O...1.5
95 1.2D + 1.5Lm_4 + 1.0Wm_270° Yes Y DL 1.2 8 -.0...24 -.0...O...1.5
96 1.2D + 1.5Lm_4 + 1.0Wm_300° Yes Y DL 1.2 9 -.0...25 -.0...O...1.5
97 1.2D + 1.5Lm_4 + 1.0Wm_315° Yes Y DL 1.2 10 -.0...26 -.0...O...1.5
98 1.2D + 1.5Lm_4 + 1.0Wm_330° Yes Y DL 1.2 11 -.0...27 -.0...O...1.5

Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm (\1E...Density[k/ft... 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 Rules A [in2] Iyy [in4] Izz [in4] J [in4]

1 Grating Channel C5x9 Beam Channel A36 Gr.36 Typical 2.64 .624 8.89 .109
2 Support Rail L3x3x5 Beam Single Angle A36 Gr.36 Typical 1.78 1.5 1.5 .06
3 Corner Plate PL3X0.375 Beam RECT A36 Gr.36 Typical 1.125 .013 .844 .049
4 Bracing 1.75X1.75X.25 Beam Single Angle A36 Gr.36 Typical .813 .227 .227 .015
5 Corner Angle L2x2x4 Beam Single Angle A36 Gr.36 Typical .944 .346 .346 .021
6 Corner Plate 2 PL4x0.375 Beam RECT A36 Gr.36 Typical 1.56 .02 2.08 .074
7 Mount Pipe PIPE_2.375x0.12 Beam Pipe A36 Gr.36 Typical .85 .542 .542 1.084
8 Standoff arm HSS4x4x4 Beam Tube A36 Gr.36 Typical 3.37 7.8 7.8 12.8
9 Mount Pipe (additi... PIPE_2.0 Beam Tube A53 Gr.B Typical 1.02 .627 .627 1.25
10 Connecting rods sr0.5 Beam Tube A36 Gr.36 Typical .196 .003 .003 .006
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Hot Rolled Steel Design Parameters
Label Shape Length[in] Lbyy[in] Lbzz[in] Lcomp top[in]Lcomp bot[in] L-torq... Kyy Kzz Cb Function

1 M1 Mount Pipe 70 Lbyy Lateral
2 M2 Mount Pipe 70 Lbyy Lateral
3 M3 Mount Pipe 70 Lbyy Lateral
4 M4 Mount Pipe 70 Lbyy Lateral
5 M5 Mount Pipe 70 Lbyy Lateral
6 M6 Mount Pipe 70 Lbyy Lateral
7 M7 Mount Pipe 70 Lbyy Lateral
8 M8 Mount Pipe 70 Lbyy Lateral
9 M9 Mount Pipe 70 Lbyy Lateral
10 M10 Mount Pipe 70 Lbyy Lateral
11 M11 Mount Pipe 70 Lbyy Lateral
12 M12 Mount Pipe 70 Lbyy Lateral
13 M19 Corner Plate 9.5 Lbyy Lateral
14 M20 Corner Plate 9.5 Lbyy Lateral
15 M21 Corner Plate 9.5 Lbyy Lateral
16 M22 Corner Plate 6.2 Lbyy Lateral
17 M23 Corner Plate 12.8 Lbyy Lateral
18 M25 Corner Plate 6.2 Lbyy Lateral
19 M26 Corner Plate 12.8 Lbyy Lateral
20 M28 Corner Plate 6.2 Lbyy Lateral
21 M29 Corner Plate 12.8 Lbyy Lateral
22 M34 Grating Cha... 57.697 Lbyy Lateral
23 M35 Grating Cha... 63 Lbyy Lateral
24 M36 Grating Cha... 63 Lbyy Lateral
25 M37 Grating Cha... 63 Lbyy Lateral
26 M39 Grating Cha... 57.697 Lbyy Lateral
27 M40 Grating Cha... 63 Lbyy Lateral
28 M41 Grating Cha... 63 Lbyy Lateral
29 M43 Grating Cha... 57.697 Lbyy Lateral
30 M44 Grating Cha... 63 Lbyy Lateral
31 M45 Grating Cha... 21.389 Lbyy Lateral
32 M50 Grating Cha... 33 Lbyy Lateral
33 M87 Bracing 35.7 Lbyy .65 .65 Lateral
34 M88 Bracing 35.7 Lbyy .65 .65 Lateral
35 M89 Bracing 35.7 Lbyy .65 .65 Lateral
36 M90 Bracing 51.042 Lbyy .65 .65 Lateral
37 M91 Bracing 51.042 Lbyy Lateral
38 M92 Bracing 51.042 Lbyy .65 .65 Lateral
39 M93 Bracing 51.042 Lbyy .65 .65 Lateral
40 M94 Bracing 51.042 Lbyy .65 .65 Lateral
41 M95 Bracing 51.042 Lbyy .65 .65 Lateral
42 M96 Support Rail 116 39.15 Lbyy Lateral
43 M97 Bracing 36.5 Lbyy .65 .8 Lateral
44 M98 Bracing 36.5 Lbyy .8 .65 Lateral
45 M100 Support Rail 116 39.15 Lbyy Lateral
46 M101 Bracing 36.5 Lbyy .65 .8 Lateral
47 M102 Bracing 36.5 Lbyy .8 .65 Lateral
48 M104 Support Rail 116 39.15 Lbyy Lateral
49 M105 Bracing 36.5 Lbyy .65 .8 Lateral
50 M106 Bracing 36.5 Lbyy .8 .65 Lateral
51 M114 Bracing 36.5 19 Lbyy .65 .8 Lateral
52 M116 Bracing 36.5 19 Lbyy .8 .65 Lateral
53 M118 Bracing 36.5 19 Lbyy .65 .8 Lateral
54 M120 Bracing 36.5 19 Lbyy .8 .65 Lateral
55 M122 Bracing 36.5 19 Lbyy .65 .8 Lateral
56 M124 Bracing 36.5 19 Lbyy .8 .65 Lateral
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Hot Rolled Steel Design Parameters (Continued)
Label Shape Length[in] Lbyy[in] Lbzz[in] Lcomp top[in]Lcomp bot[in] L-torq... Kyy Kzz Cb Function

57 M132 Corner Plat... 9.5 Lbyy Lateral
58 M133 Corner Plat... 13.5 Lbyy Lateral
59 M136 Corner Plat... 9.5 Lbyy Lateral
60 M137 Corner Plat... 13.5 Lbyy Lateral
61 M140 Corner Plat... 9.5 Lbyy Lateral
62 M141 Corner Plat... 13.5 Lbyy Lateral
63 M165A Standoff arm 48 Lbyy Lateral
64 M166A Standoff arm 48 Lbyy Lateral
65 M167A Standoff arm 48 Lbyy Lateral
66 M168A Standoff arm 48 Lbyy Lateral
67 M169 Standoff arm 48 Lbyy Lateral
68 M171 Mount Pipe ... 126 Lbyy Lateral
69 M173 Mount Pipe ... 126 Lbyy Lateral
70 M175 Mount Pipe ... 126 Lbyy Lateral
71 M177 Mount Pipe ... 126 Lbyy Lateral
72 M179 Mount Pipe ... 126 Lbyy Lateral
73 M181 Connecting ... 25.647 Lbyy Lateral
74 M182 Connecting ... 25.647 Lbyy Lateral
75 M185 Connecting ... 28.624 Lbyy Lateral
76 M186 Connecting ... 28.624 Lbyy Lateral
77 M188 Connecting ... 14.186 Lbyy Lateral
78 M189 Connecting ... 14.186 Lbyy Lateral

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

1 N284 max 191.333 11 519.166 15 627.458 27 3170.002 7 -467.295 3 1638.173 15
2 min -264.16 1 -519.465 7 186.106 1 -2646.552 15 -1925.895 28 -1671.325 7
3 N290A max 182.218 28 118.158 22 768.671 14 1881.347 6 597.7 7 625.595 27
4 min -183.776 1 -159.427 30 -511.905 6 -2621.078 14 -858.294 15 -682.067 1
5 N286A max 162.482 3 170.252 21 385.736 21 1831.499 27 1507.087 33 707.133 11
6 min -184.197 11 -148.063 29 100.224 1 -399.898 18 -1229.1 10 -693.245 18
7 N288 max 137.229 10 241.112 9 467.104 32 319.587 4 1827.788 20 870.3 16
8 min -189.366 1 -241.772 17 118.363 8 -835.38 11 -320.757 11 -847.324 9
9 N81 max 1556.254 14 2662.298 6 2031.153 5 0 1 0 1 0 1
10 min -1537.078 6 -2695.512 14 -7108.357 28 0 1 0 1 0 1
11 N82 max 3174.72 11 5.344 12 3428.962 11 0 1 0 1 0 1
12 min -3183.877 3 -5.344 4 -7703.959 3 0 1 0 1 0 1
13 N93 max 1278.822 8 2214.985 8 2879.587 16 0 1 0 1 0 1
14 min -1261.686 16 -2185.305 16 -7652.728 24 0 1 0 1 0 1
15 N94 max 2080.332 3 2458.995 18 8845.49 6 0 1 0 1 0 1
16 min -2077.253 11 -2442.293 10 -6010.264 14 0 1 0 1 0 1
17 N95 max 2621.053 4 3515.564 13 8097.953 16 0 1 0 1 0 1
18 min -2644.971 12 -3515.75 5 -5040.985 8 0 1 0 1 0 1
19 N96 max 3979.424 5 666.401 15 7694.279 17 0 1 0 1 0 1
20 min -3979.118 13 -644.724 7 -4922.555 9 0 1 0 1 0 1
21 N97 max 1300.484 16 2813.912 14 9729.025 11 0 1 0 1 0 1
22 min -1297.528 8 -2808.454 7 -6831.752 3 0 1 0 1 0 1
23 N98 max 1439.815 5 2806.942 15 9497.608 11 0 1 0 1 0 1
24 min -1451.141 14 -2800.652 7 -6504.945 3 0 1 0 1 0 1
25 N99 max 3181.357 3 618.886 15 8627.046 6 0 1 0 1 0 1
26 min -3155.708 11 -631.218 7 -5783.552 14 0 1 0 1 0 1
27 Totals: max 7003.492 3 7062.013 15 8975.942 19
28 min -7003.477 11 -7062 7 2732.827 1
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Envelope AISC 14th(360-10): LRFD Steel Code Checks
Member Shape Code Check Loc[in] LC Shear Ch... Loc[in] Dir LC phi*Pn...phi*Pn...phi*M... phi*M... ... Eqn

1 M116 1.75X1.7... .886 34.599 10 .494 36.5 z 10 17909...26325 512.6861177.... ... H2-1
2 M120 1.75X1.7... .864 34.599 4 .465 36.5 z 4 17909...26325 512.6861177.... ... H2-1
3 M91 1.75X1.7... .816 24.458 12 .282 0 z 21 8209.... 26325 512.6861139.... ... H2-1
4 M124 1.75X1.7... .791 34.599 15 .506 36.5 z 15 17909...26325 512.6861177.... ... H2-1
5 M179 PIPE_2.0 .775 122.063 7 .052 60.375 11 8922.... 32130 1871.... 1871.... ... H1-1b
6 M41 C5x9 .660 57.75 5 .160 63 z 12 35337...85536 1909.... 11853 ... H1-1b
7 M44 C5x9 .589 5.25 13 .160 0 z 12 35337...85536 1909.... 11853 ... H1-1b
8 M93 1.75X1.7... .588 24.458 6 .281 0 z 31 16010...26325 512.6861142.... ... H2-1
9 M95 1.75X1.7... .566 24.458 17 .284 0 z 31 16010...26325 512.6861147.... ... H2-1
10 M106 1.75X1.7... .563 0 18 .420 1.521 z 3 17909...26325 512.6861177.... ... H2-1
11 M39 C5x9 .535 33.657 3 .227 24.642 y 6 40751...85536 1909.... 11853 ... H1-1b
12 M114 1.75X1.7... .526 34.599 12 .355 36.5 y 12 23786...26325 512.6861151.... 1 H2-1
13 M36 C5x9 .524 57.75 3 .201 53.813 y 12 35337...85536 1909.... 11853 ... H1-1b
14 M40 C5x9 .514 5.25 3 .160 10.5 y 15 35337...85536 1909.... 11853 ... H1-1b
15 M96 L3x3x5 .512 82.167 3 .210 111.167 y 3 10157...57672 2014.... 4062.... ... H2-1
16 M118 1.75X1.7... .509 34.599 7 .391 35.359 y 7 23786...26325 512.6861151.... 1 H2-1
17 M92 1.75X1.7... .501 24.458 5 .241 0 y 27 16010...26325 512.6861147.... ... H2-1
18 M122 1.75X1.7... .500 34.599 18 .410 34.599 y 18 23786...26325 512.6861151.... 1 H2-1
19 M90 1.75X1.7... .499 51.042 9 .241 0 y 32 16010...26325 512.6861177.... ... H2-1
20 M34 C5x9 .488 24.041 9 .245 24.642 y 11 40751...85536 1909.... 11853 ... H1-1b
21 M35 C5x9 .488 5.25 13 .188 9.188 y 4 35337...85536 1909.... 11853 ... H1-1b
22 M37 C5x9 .483 57.75 14 .180 57.094 y 10 35337...85536 1909.... 11853 ... H1-1b
23 M98 1.75X1.7... .481 0 12 .452 1.521 z 14 17909...26325 512.6861177.... ... H2-1
24 M43 C5x9 .480 33.657 13 .254 33.056 y 11 40751...85536 1909.... 11853 ... H1-1b
25 M94 1.75X1.7... .466 51.042 14 .239 0 y 22 16010...26325 512.6861177.... ... H2-1
26 M102 1.75X1.7... .464 0 6 .381 1.521 z 8 17909...26325 512.6861177.... ... H2-1
27 M100 L3x3x5 .419 39.875 13 .192 111.167 y 14 10157...57672 2014.... 3998.... ... H2-1
28 M104 L3x3x5 .414 12.083 6 .552 108.75 z 25 10157...57672 2014.... 4273.... ... H2-1
29 M101 1.75X1.7... .312 0 3 .530 1.521 y 3 20413...26325 512.6861177.... ... H2-1
30 M12 PIPE_2.... .300 51.042 8 .106 50.313 9 18376...27543...1649.... 1649.... ... H1-1b
31 M4 PIPE_2.... .300 51.042 3 .139 50.313 12 18376...27543...1649.... 1649.... ... H1-1b
32 M8 PIPE_2.... .300 51.042 14 .120 50.313 15 18376...27543...1649.... 1649.... ... H1-1b
33 M105 1.75X1.7... .293 0 15 .451 1.521 y 14 20413...26325 512.6861177.... ... H2-1
34 M97 1.75X1.7... .286 0 8 .455 1.521 y 8 20413...26325 512.6861177.... ... H2-1
35 M133 PL4x0.375 .189 13.5 18 .127 13.5 y 3 23914...50544 410.4 4212 ... H1-1b
36 M137 PL4x0.375 .185 13.5 12 .117 13.5 y 14 23914...50544 410.4 4212 ... H1-1b
37 M141 PL4x0.375 .174 0 11 .140 0 y 10 23914...50544 410.4 4212 ... H1-1b
38 M45 C5x9 .153 21.389 4 .041 10.917 y 19 77249...85536 1909.... 11853 ... H1-1b
39 M140 PL4x0.375 .151 4.75 3 .128 4.75 y 7 34891...50544 410.4 4212 ... H1-1b
40 M11 PIPE_2.... .148 11.667 5 .081 11.667 15 18376...27543...1649.... 1649.... ... H1-1b
41 M169 HSS4x4x4 .135 0 7 .136 0 z 7 10361...109188 12663 12663 ... H1-1b
42 M50 C5x9 .125 33 4 .013 19.594 y 32 67113...85536 1909.... 11853 ... H1-1b
43 M136 PL4x0.375 .122 4.75 11 .115 4.75 y 14 34891...50544 410.4 4212 ... H1-1b
44 M132 PL4x0.375 .116 4.75 17 .122 4.75 y 3 34891...50544 410.4 4212 ... H1-1b
45 M7 PIPE_2.... .115 11.667 10 .104 11.667 4 18376...27543...1649.... 1649.... ... H1-1b
46 M10 PIPE_2.... .107 11.667 13 .044 11.667 15 18376...27543...1649.... 1649.... ... H1-1b
47 M6 PIPE_2.... .098 11.667 18 .096 11.667 7 18376...27543...1649.... 1649.... ... H1-1b
48 M3 PIPE_2.... .096 11.667 15 .086 11.667 10 18376...27543...1649.... 1649.... ... H1-1b
49 M2 PIPE_2.... .094 11.667 7 .107 50.313 11 18376...27543...1649.... 1649.... ... H1-1b
50 M89 1.75X1.7... .090 0 3 .013 0 y 5 20640...26325 512.6861177.... ... H2-1
51 M5 PIPE_2.... .088 51.042 6 .134 50.313 4 18376...27543...1649.... 1649.... ... H1-1b
52 M9 PIPE_2.... .088 51.042 16 .117 50.313 15 18376...27543...1649.... 1649.... ... H1-1b
53 M1 PIPE_2.... .088 51.042 11 .103 50.313 10 18376...27543...1649.... 1649.... ... H1-1b
54 M88 1.75X1.7... .070 0 7 .015 0 y 11 20640...26325 512.6861177.... ... H2-1
55 M87 1.75X1.7... .062 35.7 8 .014 0 y 14 20640...26325 512.6861177.... ... H2-1
56 M25 PL3X0.3... .040 3.1 10 .088 3.1 y 18 30669...36450 284.7662278.... ... H1-1b
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Company : CLS June 19, 2018
2:37 PMDesigner : SVG

Job Number : 42284-CT03XC163-01-MA Checked By: CAR
Model Name : 42284-CT03XC163-CT CHESTER

Envelope AISC 14th(360-10): LRFD Steel Code Checks (Continued)
Member Shape Code Check Loc[in] LC Shear Ch... Loc[in] Dir LC phi*Pn...phi*Pn...phi*M... phi*M... ... Eqn

57 M29 PL3X0.3... .039 6.4 3 .074 6.4 y 12 17460.536450 284.7662278.... ... H1-1b
58 M22 PL3X0.3... .039 3.1 7 .081 3.1 y 7 30669...36450 284.7662278.... ... H1-1b
59 M28 PL3X0.3... .037 3.1 5 .102 3.1 y 4 30669...36450 284.7662278.... ... H1-1b
60 M26 PL3X0.3... .037 6.4 10 .067 6.4 y 11 17460.536450 284.7662278.... ... H1-1b
61 M23 PL3X0.3... .030 6.4 7 .054 6.4 y 7 17460.536450 284.7662278.... ... H1-1b
62 M20 PL3X0.3... .025 4.75 3 .085 4.75 y 12 24301...36450 284.7662278.... ... H1-1b
63 M19 PL3X0.3... .023 4.75 8 .072 0 y 10 24301...36450 284.7662278.... ... H1-1b
64 M21 PL3X0.3... .019 4.75 14 .063 4.75 y 7 24301...36450 284.7662278.... ... H1-1b
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CLS Group
Bolt Strength Check
AISC 14th Edition (360‐10)

Member/Node Number
Load 
Comb.

Tensile 
Load, Tu 
(kips)

Shear Load, 
Vu (kips)

Bolt 
Diameter 

(in)

Number 
of Bolts

Shear 
Planes 
per Bolt

Bolt 
Tensile 
Strength, 
Fnt (ksi)

Bolt Shear 
Strength, 
Fnv (ksi)

Connected 
Member 
Thickness 

(in)

Connected 
Member 
Edge Clear 
Distance (in)

Connected 
Member 
Ultimate 

Strength, Fu 
(ksi)

Bolt 
Tensile 
Usage

Bolt Shear 
Usage

Member 
Bearing 
Usage

M35 (Platform base 
connection in the 

middle)
15 0.092 2.019 0.75 3 1 90 54 0.5 0.75 58 0% 4% 3%



tnxTower Report - version 7.0.5.1 

Date:   July 24, 2018 
 
Charles McGuirt Engineered Tower Solutions 
Crown Castle 2624 Leighton Ridge Dr., Suite 100 
3530 Toringdon Way Suite 300 Wake Forest, NC 27587 
Charlotte, NC 28277 (919) 782-2710 
 
Subject:         Structural Analysis Report 
 
Carrier Designation: Sprint PCS Co-Locate 
 Carrier Site Number: CT03XC163 
 Carrier Site Name: CT CHESTER 
 
Crown Castle Designation: Crown Castle BU Number: 800515 
 Crown Castle Site Name:                     CT CHESTER CAC 800515 
 Crown Castle JDE Job Number: 447466 
 Crown Castle Work Order Number: 1602083 
 Crown Castle Application Number: 396835 Rev. 4 
 
Engineering Firm Designation: Engineered Tower Solutions Project Number:  183224.14 
 
Site Data: 49 Wig Hill Road, Chester, Middlesex County, CT 
 Latitude 41° 24' 13.93'', Longitude -72° 28' 20.82'' 
 150 Foot - Monopole Tower 
 
Dear Charles McGuirt, 
 
Engineered Tower Solutions is pleased to submit this “Structural Analysis Report” to determine the structural 
integrity of the above mentioned tower.  This analysis has been performed in accordance with the Crown Castle 
Structural ‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 1221008, in accordance 
with application 396835, revision 4. 
 
The purpose of the analysis is to determine acceptability of the tower stress level.  Based on our analysis we 
have determined the tower stress level for the structure and foundation, under the following load case, to be: 
 
 LC7: Existing + Reserved + Proposed Equipment Sufficient Capacity 
 Note: See Table I and Table II for the proposed and existing/reserved loading, respectively. 
 
This analysis has been performed in accordance with the 2016 Connecticut State Building Code based upon an 
ultimate 3-second gust wind speed of 130 mph converted to a nominal 3-second gust wind speed of 101 mph 
per Section 1609.3 and Appendix N as required for use in the TIA-222-G Standard per Exception #5 of Section 
1609.1.1.  Exposure Category B with a topographic factor of 1 and Risk Category II were used in this analysis. 
 
All modifications and equipment proposed in this report shall be installed in accordance with the attached 
drawings for the determined available structural capacity to be effective. 
 
We at Engineered Tower Solutions appreciate the opportunity of providing our continuing professional services 
to you and Crown Castle.  If you have any questions or need further assistance on this or any other projects 
please give us a call. 
 
Structural analysis prepared by: 
 
J. Scott Hilgoe, PE - Senior Structural Engineer 
 
Respectfully submitted by: 
 
F. Geoff Bost, PE - Owner / President 7/24/18
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1) INTRODUCTION 
 
This tower is a 150 ft Monopole tower designed by Engineered Endeavors, INC. in August of 1998. The tower 
was originally designed for a wind speed of 90 mph per TIA/EIA-222-F.  The tower has been modified per 
reinforcement drawings prepared by GPD in February of 2005.  Reinforcement consists of the addition of 
baseplate stiffeners. 
 
2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of TIA-222-G 
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a 3-second gust wind 
speed of 101 mph with no ice, 50 mph with 0.75 inch ice thickness and 60 mph under service loads, exposure 
category B with topographic category 1 and crest height of 0 feet. 
 
 

Table 1 - Proposed Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

150.0 150.0 

3 Alcatel Lucent 
PCS 1900MHZ 4X45W-

65MHZ 

4 1-1/4 - 
6 Alcatel Lucent RRH2X50-800 

3 Alcatel Lucent TD-RRH8X20-25 

3 Commscope NNVV-65B-R4 

3 RFS Celwave APXVTM14-ALU-I20 
 

Table 2 - Existing and Reserved Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

150.0 
152.0 6 Decibel DB980H90E-M 6 1-5/8 3 

150.0 1 Tower Mounts Platform Mount (LP 101-1) - - 1 

148.0 

162.0 1 DBSpectra DS4C06F36D-N 1 7/8 2 

163.0 1 RFS Celwave PD1142-1 

4 7/8 1 
159.0 

1 Decibel DB636-A 

1 RFS Celwave PD1142-1 

148.0 
1 Tower Mounts Side Arm Mount [SO 701-1] 

1 Tower Mounts Side Arm Mount [SO 701-3] 

139.0 
142.0 

3 Alcatel Lucent B13 RRH 4X30 

2 1-1/4 2 

3 Alcatel Lucent B66A RRH4X45 

6 Antel LPA-80080-4CF-EDIN-0 

6 Commscope 
SBNHH-1D65B (No Mount 

Pipe) 

2 RFS Celwave DB-B1-6C-12AB-0Z 

6 RFS Celwave FD9R6004/2C-3L 12 
3 

1-5/8 
13/16 

1 
139.0 1 Tower Mounts Platform Mount (LP 101-1) 

134.0 134.0 
3 Ericsson TME-RRUS-11 12 

1 
1 

1-1/4 
7/8 
3/8 

1 1 Tower Mounts Side Arm Mount [SO 102-3] 

132.0 142.0 1 Decibel DB810KE-YP 
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Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

132.0 

1 Andrew DBXNH-6565B-R2M 2 
1 

7/16 
2” 

Conduit 
3 Ericsson RRUS 12 

3 Kathrein 782 10253 

2 
KMW 

Communications 
AM-X-CD-16-65-00T-RET 

6 
Powerwave 

Technologies 
7020.00 

6 
Powerwave 

Technologies 
7770.00 

6 
Powerwave 

Technologies 
LGP21401 

8 
Powerwave 

Technologies 
LGP21901 

1 Raycap DC6-48-60-18-8F 

1 Tower Mounts Platform Mount (LP 101-1) 

116.0 

120.0 2 GPS GPS_A 
12 
2 

1-1/4 
1/2 

4 118.0 12 Allgon 7120.16 

116.0 1 Tower Mounts Platform Mount (LP 101-1) 

106.0 
108.0 

3 Commscope ATBT-BOTTOM-24V 

12 1-5/8 1 
3 Commscope LNX-6515DS-VTM 

3 RFS Celwave APX18-206516L 

106.0 1 Tower Mounts Platform Mount (LP 101-1) 

96.0 96.0 
3 RFS Celwave 

APXV18-206517LS w/ 
Mount Pipe 6 1-1/4 1 

1 Tower Mounts Side Arm Mount [SO 104-3] 

75.0 75.0 
1 GPS GPS_RESERVED 

1 1/2 1 
1 Tower Mounts Side Arm Mount [SO 701-1] 

70.0 70.0 
1 Kathrein PR-950 

1 WEP65 1 
1 Tower Mounts Side Arm Mount [SO 104-1] 

Notes: 
1) Existing Equipment  
2) Reserved Equipment  
3) Equipment to be removed.  Not considered in this analysis. 
4) Abandoned Equipment.  Considered in this analysis. 
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3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS Clarence Welti, 10/27/1998 2301672 CCISITES 

4-POST-MODIFICATION 
INSPECTION 

GPD, 2006185.04, 10/05/2006 1285403 CCISITES 

4-TOWER FOUNDATION 
DRAWINGS/DESIGN/SPECS 

EEI, 4123 Rev. 1, 04/25/1999 & 
TEP, 081974, 07/31/2008 

(Mapping) 
671930 CCISITES 

4-TOWER MANUFACTURER 
DRAWINGS 

EEI, 4123, 08/07/1998 671925 CCISITES 

4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA 

GPD, 2005078.33, 02/24/2005 1037702 CCISITES 

 
 3.1)  Analysis Method 
 

tnxTower (version 7.0.5.1), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

 
 3.2)  Assumptions 
 

1) Tower and structures were built in accordance with the manufacturer’s specifications. 
2) The tower and structures have been maintained in accordance with the manufacturer’s 

specification. 
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
4) Monopole was modified in conformance with the referenced modification drawings. 
 
This analysis may be affected if any assumptions are not valid or have been made in error. 
Engineered Tower Solutions should be notified to determine the effect on the structural integrity of the 
tower. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



July 24, 2018 
150 Ft Monopole Tower Structural Analysis CCI BU No 800515 
Project Number 183224.14, Application 396835, Revision 4 Page 6 

tnxTower Report - version 7.0.5.1 

4) ANALYSIS RESULTS

Table 4 - Section Capacity (Summary) 

Section 
No. Elevation (ft) Component 

Type Size Critical 
Element P (K) SF*P_allow 

(K) 
% 

Capacity Pass / Fail 

L1 150 - 122.92 Pole TP28.83x21x0.1875 1 -10.12 1072.37 45.8 Pass 

L2
122.92 - 

84.26
Pole TP39.51x27.2493x0.375 2 -22.88 3320.64 46.5 Pass 

L3 84.26 - 41.55 Pole TP50.99x37.1855x0.4375 3 -37.34 4873.49 51.2 Pass 

L4 41.55 - 0 Pole TP62x48.1364x0.5 4 -60.26 6834.14 48.8 Pass 

Summary

Pole (L3) 51.2 Pass 

Rating = 51.2 Pass 

Table 5 - Tower Component Stresses vs. Capacity – LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 47.0 Pass 

1 Base Plate 0 34.2 Pass 

1 Base Foundation 0 62.3 Pass 

1 
Base Foundation 
Soil Interaction 

0 50.6 Pass 

Structure Rating (max from all components) = 62.3% 

Notes:
1) See additional documentation in “Appendix C – Additional Calculations” for calculations supporting the % capacity

consumed.

4.1)  Recommendations 

The tower and its foundation have sufficient capacity to carry the proposed load configuration.  No 
modifications are required at this time. 





October 30,2018

Dear Customer:

The following is the proof-of-delivery for tracking number 773525168332.

Delivery Information:

Status: Delivered Delivered to: Receptionist/Front Desk
Signed for by: S.ETCHAN Delivery location: 203 MIDDLESEX AVE

CHESTER, CT 06412

Service type: FedEx Standard Overnight Delivery date: Oct 22, 2018 14:19
Special Handling: Deliver Weekday

Shipping Information:

Tracking number: 773525168332 Ship date: Oct 19, 2018
Weight: 1.0 lbs/0.5 kg

Recipient: Shipper:
Ron Rose Kristian McKay
Town of Chester 3530 Toringdon Way
203 Middlesex Ave. STE 300
CHESTER, CT 06412 US CHARLOTTE, NC 28277 US

Reference 1766.6680

Thank you for choosing FedEx.



October 23,2018

Dear Customer:

The following is the proof-of-delivery for tracking number 773525161923.

Delivery Information:

Status: Delivered Delivered to: Receptionist/Front Desk
Signed for by: S.ETCHAN Delivery location: 203 MIDDLESEX AVE

CHESTER, CT 06412

Service type: FedEx Standard Overnight Delivery date: Oct 22, 2018 14:19
Special Handling: Deliver Weekday

Shipping Information:

Tracking number: 773525161923 Ship date: Oct 19, 2018
Weight: 1.0 lbs/0.5 kg

Recipient: Shipper:
Laren Gister Kristian McKay
Town of Chester 3530 Toringdon Way
203 Middlesex Ave. STE 300
CHESTER, CT 06412 US CHARLOTTE, NC 28277 US

Reference 1766.6680

Thank you for choosing FedEx.
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