
Customer:   TEP Northeast (formerly Hudson Design Group, LLC) 
ICC Project Number:  2198 
Site:    63 Elm Street | Manchester, CT 06040 
Chimney Description:  199’-7” Common Brick Chimney 
 
Summary:   
 
The following is a structural analysis of a 182’-8” circular, common brick chimney per the 2022 
Connecticut Building Code.  With the proposed AT&T cellular equipment modifications at the 175’ and 
165’ elevations, the chimney shell was found to be stressed to about 76% of the maximum allowable 
stress, and is therefore acceptable as noted below.   
 
This analysis assumes that all required repairs have been completed.  Analysis of the existing foundation 
and design of the antenna mounts were not included in ICC Commonwealth’s scope of work. 
 
Repairs required: 
 

• Rake out and point all open and loose mortar joints within the lower 130’ section of the chimney 
column. 10%-15% pointing is required. 

 
• There is a vertical stress crack that has been detected within the South Side of the chimney 

column. This crack begins at the 30' Elevation and continues up the column for up to 17 Courses 
of brickwork. This stress crack should be sealed with elastomeric sealant; Sikaflex 11FC or equal. 

 
• There are numerous spalled bricks that can be seen within the base region of the chimney 

column. This area of deterioration is within the lower 20 courses of brickwork that spans from 
the north side of the column around to the south side of the column. Given the thickness 
redundancy of the column, we don’t believe replacement of so many face bricks are warranted 
for structural reasons. However, brickwork in this area should be sealed with masonry sealant 
waterproofing to prevent rapid deterioration. 

 
 Analysis Results 
  

 Approved – Structure can accommodate the proposed changes. No repairs required. 
  

X Conditional Approval – Structure can accommodate the proposed changes. Repairs required. 
  

 Not Approved – Structure cannot accommodate the proposed changes without reinforcement. 
  

 
All repairs should be supervised under a qualified and experienced professional. If repairs are 
required and not performed and supervised by a licensed professional engineer, additional 
inspection is required. 

 
 
Completed by: Michele Dionne Small, P.E. 
Date: 01/03/2023 
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Site Input Data

ASCE 7-16 Risk Category & Wind Velocity Risk "II" V 120 mph

ASCE 7 Wind Exposure Category & Shape Exposure
B
C
D

 shape
Round Smooth
Round Rough
Round Very Rough
Square Normal
Square Diagonal
Octagonal



Material
Radial Brick, Type M or S
Radial Brick, Type N
Common Brick, Type M or S
Common Brick, Type N


Material 

Density & Compressive Strength γm 125 pcf f'm 1000 psi

Tensile Strength & Elastic Modulus Fbt 40 psi Em 1050 ksi

Measurements 

EL

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

199.6
195.7
192.1
185.5
175.6
166
150
135
120
105
90
80
70
60
50
40
30
20
10

5.083

ft D

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

12.5
12.67
12.828
13.116
13.549
13.968
14.667
15.323
15.978
16.634
17.289
17.726
18.163
18.6

19.037
19.474
19.911
20.348
20.785
21

ft t

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

12
12
12
12
12
12
12
12
12
12
12
12
12
16
16
16
16
16
16
16

in AA

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

0
0

43.6
43.6
32.3
43.6
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ft
2



"EL" is the elevation above grade level.
"D" is the diameter of a circular cross section or the least horizontal dimension of
square, hexagonal or octagonal cross sections.
"t" is the thickness of the outer shell wall.  
"AA" is the projected area of appurtenances.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chimney Properties

A Ashapesshape
 I Ishapesshape

 S Sshapesshape
 r

I

A


A

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

36.128
36.664
37.158
38.064
39.423
40.741
42.937
44.997
47.056
49.115
51.174
52.547
53.92
72.327
74.158
75.988
77.819
79.649
81.48
82.38

ft
2

 I

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

601.762
628.777
654.422
703.236
780.927
861.547
1007.948
1159.481
1325.513
1506.708
1703.73
1844.197
1992.191
2711.59
2921.869
3142.768
3374.55
3617.476
3871.81
4001.129

ft
4

 S

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

96.282
99.251
102.032
107.232
115.277
123.358
137.44
151.34
165.914
181.162
197.085
208.075
219.365
291.565
306.964
322.762
338.96
355.558
372.556
381.06

ft
3

 r

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

4.081
4.141
4.197
4.298
4.451
4.599
4.845
5.076
5.307
5.539
5.77
5.924
6.078
6.123
6.277
6.431
6.585
6.739
6.893
6.969

ft

Estimated First Mode Period of Vibration

Calculated per ASCE 7 Equations C26.11-12 & -13

Chimney thickness at top and bottom et t
1

1 ft eb t
njts

1.333 ft

Chimney Width at top and bottom dt width
1

12.5 ft db width
njts

21 ft

Mass per unit of height at base mb

γm

g
A

njts
 10297.443

lb

ft


Moment of Inertia at base Ib I
njts

4001.129 ft
4



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Factor to account for chimney taper λ 1.9 exp
4 dt

db









6.65

0.9
et

eb









2

3



 4.03

Approximate natural frequency n1
λ

2 π hs
2



Em Ib

mb
 0.74

1

s


Chimney Dead Load

Antenna weights are conservatively neglected

DL DL
1

0

DL
j

γm EL
j 1 EL

j
  A

j 1 A
j

 
1

2
 DL

j 1

j 2 njtsfor

DL

 DL
1

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

0
17.7
34.4
65.4
113.3
161.4
245.1
327.5
413.8
504
598
662.8
729.4
808.3
899.8
993.7
1089.8
1188.2
1288.9
1339.3

kip

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Allowable Load and Stresses on Unreinforced Masonry

Allowable Axial Load Pmax
1

4

π
2

Em I

h
2

1 0.577
0.1 D

r






3
















Allowable Axial Compression Fa

Faj

1

4
f'm

70 r

h






2


h

r
j

99if

Faj

1

4
f'm 1

h

140 r






2











h

r
j

99if

j 1 njtsfor

Allowable Flexural Compression Fb
1

3
f'm 333.333 psi

Allowable Flexural Tension Fbt 40 psi

Fa

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

219.5
220.4
221.1
222.5
224.3
226
228.4
230.3
232
233.4
234.7
235.5
236.2
236.4
237.1
237.7
238.3
238.8
239.3
239.5

psi Pmax

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

3144
3288
3424
3683
4097
4526
5306
6115
7003
7972
9027
9780
10574
14243
15364
16542
17778
19075
20434
21125

kip

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ASCE Design Wind Velocity Pressure

Wind Velocity V 120 mph

Topographic and Directionality Factors Kzt 1 Kd 1

Exposure Coefficients α 7 zg 1200

Velocity Pressure Exposure Coefficient K z( ) 2.01
max z 15ft( )

zg ft








2

α



Wind Velocity Pressure Equation q z( ) 0.00256psf K z( ) Kzt Kd
V

mph






2



20 23.37526.7530.125 33.5 36.87540.2543.625 47
0

33.333

66.667

100

133.333

166.667

200

z

ft

q z( )

psf

K EL( )


1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

1.204
1.197
1.191
1.179
1.161
1.142
1.11
1.077
1.041
1.002
0.959
0.927
0.892
0.854
0.811
0.761
0.701
0.624
0.575
0.575

 q EL( )


1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

44.383
44.134
43.9

43.464
42.788
42.106
40.905
39.692
38.378
36.942
35.35
34.18
32.901
31.483
29.885
28.039
25.827
23.001
21.186
21.186

psf

Wind Velocity Pressure at Top of Stack q h( ) 44.383 psf

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ASCE Design Wind Force on Structure 

h

D

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

15.968
15.753
15.56
15.218
14.732
14.29
13.608
13.026
12.492
12

11.545
11.26
10.989
10.731
10.485
10.249
10.025
9.809
9.603
9.505

 Cf

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

0.65
0.649
0.648
0.646
0.643
0.64
0.637
0.633
0.631
0.628
0.625
0.624
0.622
0.621
0.619
0.618
0.617
0.616
0.614
0.614

 q EL( ) Cf 


1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

28.841
28.627
28.428
28.063
27.511
26.969
26.045
25.144
24.198
23.191
22.102
21.317
20.469
19.542
18.51
17.33
15.93
14.16
13.018
13.007

psf

Gust Factor Gw if n1 1 s
1

 0.85 Gf



 1.009

Design Wind Pressure pw

pwj
Kwindj

max q EL
j  Gw Cf j

 16psf







j 1 njtsfor

pw



0 19.96 39.92 59.88 79.84 99.8 119.76 139.72 159.68 179.64 199.6
16

17.4
18.8
20.2
21.6

23
24.4
25.8
27.2
28.6

30

pw

psf

EL

ft

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Design Wind Force Fw

Fwj
pwj

Af j


j 1 njtsfor

Fw



0 20 40 60 80 100 120 140 160 180 200
0

40
80

120
160
200
240
280
320
360
400

Fw

plf

EL

ft

Design Wind Shear Vw Vw1
0

Vwj
EL

j 1 EL
j

  Fwj 1
Fwj








1

2
 Vwj 1



j 2 njtsfor

Vw



0 20 40 60 80 100 120 140 160 180 200
0

8

16

24

32

40

48

56

64

72

80

Vw

kip

EL

ft

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Design Wind Moment Mw Mw1
0

Mwj
EL

j 1 EL
j

  Vwj 1
Vwj








1

2
 Mwj 1



j 2 njtsfor

Mw



0 20 40 60 80 100 120 140 160 180 200
0

800
1600
2400
3200
4000
4800
5600
6400
7200
8000

Mw

ft kip

EL

ft

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Check Chimney Masonry without Cellular Loading fa
DL

A
 fb

Mw

S


5 24.5 44 63.5 83 102.5 122 141.5 161 180.5 200
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
1.1

DL

Pmax

1

EL

ft

5 24.5 44 63.5 83 102.5 122 141.5 161 180.5 200
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
1.1

fa

Fa

0.6 fb

Fb


EL

ft

5 24.5 44 63.5 83 102.5 122 141.5 161 180.5 200
0
4
8

12
16
20
24
28
32
36
40
44

0.6 fb fa 

psi

EL

ft

% Compression max
fa

Fa

0.6 fb

Fb












70.6 % % Tension max 0.6
fb fa 

Fbt












26.1 %

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ASCE Design Wind Force on Cellular Components 

AA - Estimated projected area of cellular components

FA - Wind Load on cellular components FA q EL( ) AA 


Gw

EL

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

199.6
195.7
192.1
185.5
175.6
166
150
135
120
105
90
80
70
60
50
...

ft AA

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

0
0

43.635
43.635
32.302
43.635

0
0
0
0
0
0
0
0
0
...

ft
2

 FA

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

0
0

1.933
1.914
1.395
1.854
0
0
0
0
0
0
0
0
0
...

kip

Proposed 8'-5" diameter x 10' tall Stack Extension dx 8.417ft hx 10ft

Wind Load on Extension Vx q 148ft( ) Cf 1
 Gw dx hx 2.249 kip

Moment from Extension at Top of Chimney Mx Vx 0.5 hx 11.244 ft kip

Wind Shear and Moment due to the Antennas & Extension

VA VA1
Vx FA1



VAj
VAj 1

FAj








j 2 njtsfor

VA

 MA MA1
Mx

MAj
EL

j 1 EL
j

  VAj 1
 MAj 1



j 2 njtsfor

MA



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



0 20 40 60 80 100 120 140 160 180 200
2

2.828
3.656

4.484
5.311

6.139
6.967
7.795
8.623

9.451
10.278

VA

kip

EL

ft

0 20 40 60 80 100 120 140 160 180 200
0

180
360
540
720
900

1080
1260
1440
1620
1800

MA

ft kip

EL

ft

Total Wind Moment on Chimney (including Cellular Loading)

0 20 40 60 80 100 120 140 160 180 200
0

900

1800

2700

3600

4500

5400

6300

7200

8100

9000

MA Mw

ft kip

EL

ft

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Check Chimney Masonry with Cellular Loading fb

Mw MA

S


0 20 40 60 80 100 120 140 160 180 200
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
1.1

fa

Fa

0.6 fb

Fb


1

EL

ft

0 20 40 60 80 100 120 140 160 180 200
0
4
8

12
16
20
24
28
32
36
40
44

0.6 fb fa 

psi

Fbt

psi

EL

ft

Worst Case Stress Ratios:

% Compression Cmax max
fa

Fa

0.6 fb

Fb












76.1 %

% Tension Tmax max 0.6
fb fa 

Fbt












72.3 %

Check max Cmax Tmax   "OK"

Note that the weight of the cellular components is considered to be neglible by comparison the weight of
the chimney itself.  Consequently, the additional seismic demand on the chimney due to the cellular
components is also considered to be negligible.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

SITE NUMBER: CTL05322

SITE NAME: MANCHESTER SOUTH CENTRAL

FA CODE: 10071101

PACE ID: MRCTB062617,MRCTB054200,MRCTB057628,MRCTB057633,
MRCTB052258,MRCTB051209,MRCTB051116,MRCTB050992

PROJECT: 5G NR 1SR CBAND, 5G NR RADIO, ANTENNA MODIFICATIONS, 4TXRX SOFTWARE
RETROFIT, 4T4R ANTENNA RETROFIT, BBU RECONFIGURATION, LTE 7C ADD, 2022 UPGRADE

PROJECT
SITE

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

SHEET NO. DESCRIPTION REV.

72 HOURS

UNDERGROUND SERVICE ALERT
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SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

GROUNDING NOTES
GENERAL NOTES



COMPOUND PLAN EQUIPMENT PLAN

SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553



SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

EXISTING ANTENNA PLAN

(@ RAD = 175'-0"±)

EXISTING ANTENNA PLAN

(@ RAD = 165'-0"±)



SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

PROPOSED ANTENNA PLAN

(@ RAD = 175'-0"±)

PROPOSED ANTENNA PLAN

(@ RAD = 165'-0"±)



SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

ELEVATION



SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

PROPOSED RRUS DETAIL

TMA/
COMBINER

FINAL ANTENNA CONFIGURATION

NOTE:

DC SURGE SUPPRESSOR DETAIL



SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

PROPOSED DoD + C-Band

ANTENNA MOUNTING DETAIL PROPOSED ANTENNA MOUNTING DETAIL

PROPOSED RRUS MOUNTING DETAIL

PROPOSED SURGE ARRESTOR

MOUNTING DETAIL



SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

STRUCTURAL NOTES: SPECIAL INSPECTIONS (REFERENCE IBC CHAPTER 17):

NOTES: NOTES:

SPECIAL INSPECTION CHECKLIST
BEFORE CONSTRUCTION

1

2

 REQUIRED 3

DURING CONSTRUCTION

 REQUIRED

4

5

AFTER CONSTRUCTION

 REQUIRED
6

 REQUIRED



SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

GROUND WIRE TO GROUND BAR CONNECTION DETAIL
TYPICAL GROUND BAR CONNECTION DETAIL

GROUNDING RISER DIAGRAM

GROUND BAR - DETAIL (AS REQUIRED)



SITE NUMBER: CTL05322
SITE NAME:  MANCHESTER SOUTH CENTRAL

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

RF PLUMBING DIAGRAM

NOTE:

NOTE:
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