










SITE NUMBER: MAL02215
SITE NAME:  CAMBRIDGE MASS. AVE

AT&T

550 COCHITUATE ROAD
FRAMINGHAM, MA 01701

TEP OPCO, LLC.
45 BEECHWOOD DR.

NORTH ANDOVER, MA 01845
OFFICE: (978) 557-5553

SITE NUMBER: MAL02215

SITE NAME: CAMBRIDGE MASS. AVE

FA CODE: 10071767

PACE ID: MRCTB071030, MRCTB071031

PROJECT: CELL SITE CAPACITY MODIFICATIONS, SPLIT SECTOR - LTE
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·

·

·

72 HOURS PRIOR

UNDERGROUND SERVICE ALERT

WWW.DIGSAFE.COM

SHEET NO. DESCRIPTION REV.

NOTE TO GENERAL CONTRACTOR: (PRIOR/DURING CONSTRUCTION)

CONTRACTOR TO CONTACT E.O.R. (TEP NORTHEAST, TEP OPCO,LLC) PRIOR TO
ROOF/WALL OPENINGS TO COORDINATE/SCHEDULE THE FOLLOWING:

· INSPECTION OF EXISTING CONDITIONS AND LOCATIONS WHERE
CONNECTIONS ARE BEING PROPOSED, INCLUDING INSPECTIONS OF STUB-UP
ANCHORS AND/OR WALL ANCHORS PRIOR TO CONCEALING.
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FINAL ANTENNA SCHEDULE

PROPOSED RRUS DETAIL

NOTE:

PROPOSED LTE ANTENNA
@ POS. 4  MOUNTING DETAIL

PROPOSED BACK TO BACK
MOUNT COMMSCOPE (RR-FA2)
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SCOPE OF WORK:

TEP has been authorized by AT&T to conduct a structural evaluation of the structure 
supporting the proposed equipment located in the areas depicted in the latest TEP 
construction drawings.

This report represents this office’s findings, conclusions and recommendations pertaining 
to the support of AT&T’s proposed antennas listed below.

This office conducted an on-site visual survey of the above site on June 2, 2022. 

The following documents were used for our reference:

• Original Building Plans prepared by Sert, Jackson, and Gourley Architects dated 
March 23, 1964. 

• Previous Structural Analysis prepared by Hudson Design Group LLC dated               
July 14, 2020. 

• Existing Conditions Mount Mapping Report prepared by ProVertic LLC dated 
July 25, 2022. 

CONCLUSION SUMMARY:  

Based on our evaluation, we have determined that the existing structure IS CAPABLE of 
supporting the proposed equipment loading.

Member Controlling Load Case Stress Ratio Pass/Fail
Roof Structure Concrete Slab Bending 68% PASS

Based on our evaluation, we have determined that the existing mounts ARE CAPABLE of 
supporting the proposed equipment loading with the following modifications:

• Reinforce existing vertical steel angles with proposed L3”x3”x1/4” steel angles (typ. of 2 per 
Alpha & Gamma sector, total of 4). Reference the latest TEP Construction Drawings for 
reinforcement details.

Member Controlling Load Case Stress Ratio Pass/Fail
Existing Ballast Mount 19 LC2 142% FAIL

Modified Ballast Mount 1 LC3 82% PASS

No additional ballast is required. The weight required to resist overturning and sliding forces 
does not exceed the weight of the proposed installation.

TEP did not perform a condition assessment of the entire roof but did perform an inspection 
of the existing roof members and structural bearing walls below the area where the 
equipment is proposed to be located.

*Reference documents attached.



                                                                                                     

APPURTENANCE CONFIGURATION:  

Appurtenances Dimensions Weight **Elevation Mount

(3) QD4616-7 Antennas 51.5”x22.0”x9.6” 109 lbs 126’-0” Ballast Sled

(3) AIR6419 Antennas 31.2”x16.1”x9.1” 66 lbs 126’-0” Ballast Sled

(3) AIR6449 Antennas 30.6”x15.9”x10.6” 84 lbs 126’-0” Ballast Sled

(1) OPA65R-BU4D Antenna 48.0”x20.7”x7.7” 53 lbs 126’-0” Ballast Sled

(3) 4478 B14 RRH’s 18.1”x13.4”x8.3” 60 lbs -- Ballast Sled

(3) RRUS-32 B30 RRH’s 27.2”x12.1”x7.0” 60 lbs -- Ballast Sled

(3) RRUS-E2 B29 RRH’s 20.4”x18.5”x7.5” 53 lbs -- Ballast Sled

(1) 4415 B25 RRH 16.5”x13.5”x6.3” 50 lbs -- Ballast Sled

(1) 4426 B66 RRH 14.9”x13.2”x5.8” 49 lbs -- Ballast Sled

(1) 4449 B5/B12 RRH 17.9”x13.2”x9.4” 73 lbs -- Ballast Sled
(3) DC6-48-60-18 Surge 
Arrestors 20.1”x18.2”x6.4” 44 lbs -- Ballast Sled

(3) DC6-48-60-18-8C-EV 
Surge Arrestors 31.4”x10.2” Ø 29 lbs -- Ballast Sled

(2) MS-MBA-3.2-H4-L4 
Antennas 71.9”x24.1”x28.3” 131 lbs 126’-0” Ballast Sled

(4) 4490 B5/B12A RRH’s 17.5”x15.1”x6.8” 68 lbs -- Ballast Sled

(6) 4890 B25/B66 RRH’s 17.5”x15.2”x6.9” 68 lbs -- Ballast Sled
(12) DBC0051F3V51-2 
Diplexers 8.6”x5.0”x2.2” 8 lbs -- Ballast Sled

* Proposed equipment shown in bold.
** Elevation to antenna centerline.



                                                                                                     

  DESIGN CRITERIA:  

International Building Code (IBC) 2015 with Massachusetts State Building Code 9th 
Edition, and ASCE 7-10 (Minimum Design Loads for Buildings and Other Structures).

Wind
Reference Wind Speed: 139 mph (780 CMR Table 1604.11)
Exposure Category: B (ASCE 7-10 Chapter 26)
Risk Category: III (ASCE 7-10 Table 1.5-1)

Snow
Ground Snow, Pg: 40 psf (780 CMR Table 1604.11)
Importance Factor (Is): 1.1 (ASCE 7-10 Table 1.5-2)
Exposure Factor (Ce): 0.9 (Fully Exposed, Table 7-2)
Thermal Factor (Ct): 1.0 (ASCE 7-10 Table 7-3)
Flat Roof Snow Load: 28 psf (ASCE 7-10 Equation 7.3-1)
Min. Flat Roof Snow Load: 30 psf (780 CMR Table 1604.11)
EIA/TIA-222-H Structural Standards for Steel Antenna Towers and Antenna Supporting 
Structures

Wind
City/Town: Cambridge
County: Middlesex
Wind Load: 128 mph (TIA-222-H Figure B-2)

Ice
Design Ice Thickness (ti): 1.00 in (TIA-222-H Figure B-9)
Structure Class: II (TIA-222-H Table 2-1)
Importance Factor (Ii): 1.0 (TIA-222-H Table 2-3)
Factored Thickness of 
Radial Ice (tiz):

1.14 in (TIA-222-H Sec. 2.6.10)



                                                                                                     

EXISTING ROOF CONSTRUCTION:

The existing roof construction consists of a roofing membrane over rigid insulation over a 
reinforced concrete slab supported by a system of reinforced concrete beams and 
columns. 

ANTENNA/RRH/DIPLEXER SUPPORT RECOMMENDATIONS:

The proposed antennas, RRH’s and diplexers are to be mounted on existing                          
non-penetrating ballast mounts located on the rooftop.

Limitations and Assumptions:

1. Reference the latest TEP construction drawings for all the equipment locations and 
details.

2. All detail requirements will be designed and furnished in the construction drawings.

3. All structural members and their connections are assumed to be in good condition 
and are free from defects with no deterioration to its member capacities.

4. TEP is not responsible for any modifications completed prior to and hereafter which 
TEP was not directly involved.

5. All antennas, coax cables and waveguide cables are assumed to be properly 
installed and supported as per the manufacturer requirements.

6. If field conditions differ from what is assumed in this report, then the engineer of 
record is to be notified as soon as possible.



                                                                                                     

FIELD PHOTOS:

Photo 1: Sample photo illustrating the existing Alpha sector. 

Photo 2: Sample photo illustrating the existing Beta sector. 



                                                                                                     

FIELD PHOTOS (CONT.):

Photo 3: Sample photo illustrating the existing Gamma sector. 

Photo 4: Sample photo illustrating an existing ballast tray at an existing antenna mount.  



                                                                                                     

FIELD PHOTOS (CONT.):

Photo 5: Sample photo illustrating an existing block-style RRH ballast sled. 

Photo 6: Sample photo illustrating an existing sleeper-style RRH ballast sled. 



                                                                                                     

Wind & Ice
Calculations
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg) 2/α z= 126 (ft)
zg= 1200 (ft)

Kz= 1.056 α= 7.0

Kzmin ≤ Kz ≤ 2.01

Table 2-4
Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9
C 900 ft 9.5 0.85 1.0
D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2-5
Topo. Category Kt f

2 0.43 1.25
3 0.53 2.0
4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]2 Kh= e (f*z/H)

Kzt= 1 Kh= 1
Kc= 1.0 (from Table 2-4)

(If Category 1 then K zt =1.0) Kt= 0 (from Table 2-5)
f= 0 (from Table 2-5)

Category= 1 z= 126
zs= 8 (Mean elevation of base of structure above sea level)
H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)
Ke= 1.00 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.00 in
Importance Factor = I= 1.00 (from Table 2-3)

Kiz = 1.14 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz = 1.14 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

h= 121.5 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.056 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)
Ks= 1.1 (from 2.6.7)

qz= 46.26 Ke= 1.00 (from 2.6.8)
qz (ice)= 7.06 Kd= 0.95 (from Table 2-2)
qz (30)= 2.54 Vmax= 128 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph
V30= 30 mph

Table 2-2
Structure Type Wind Direction Probability Factor, Kd

Tubular pole structures supporting antennas enclosed within a 
cylindrical shroud

1.00

Tubular pole structures, latticed structures with other cross 
sections, appurtenances

0.95

Latticed structures with triangular, square or rectangular cross 
sections

0.85
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Determine Ca:

Table 2-9

Round C < 39
(Subcritical)
39 ≤ C ≤ 78

(Transitional)
C > 78

(Supercritical)

Ice Thickness = 1.14 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect 
Ratio

Ca Force (lbs)
Force (lbs) 

(w/ Ice)

QD4616-7 Antenna 51.5 22.0 9.6 7.87 2.34 1.20 437 77

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.94 1.20 194 36

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 188 35

MS-MBA-3.2-H4-L4 Antenna 71.9 24.1 28.3 12.03 2.98 1.22 680 117

OPA65R-BU4D Antenna 48.0 20.7 7.7 6.90 2.32 1.20 383 68

RRUS-E2 B29 RRH 20.4 18.5 7.5 2.62 1.10 1.20 145 28

4478 B14 RRH 18.1 13.4 8.3 1.68 1.35 1.20 93 19

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 2.25 1.20 127 25

4490 B5/B12A RRH 17.5 15.1 6.8 1.84 1.16 1.20 102 20

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 1.15 1.20 103 20

4415 B25 RRH 16.5 13.5 6.3 1.55 1.22 1.20 86 17

4426 B66 RRH 14.9 13.2 5.8 1.37 1.13 1.20 76 16

4449 B5/B12 RRH 17.9 13.2 9.4 1.64 1.36 1.20 91 18

DBC0051F3V51-2 Diplexer 8.5 5.0 2.2 0.30 1.70 1.20 16 5
DBC0051F3V51-2 Diplexer (Shielded) 8.5 0.0 5.0 0.00 0.00 1.20 0 1

4449 B5/B12 RRH 17.9 13.2 9.4 1.64 1.36 1.20 91 18

DC6 Surge Arrestor 20.1 18.2 6.4 2.54 1.10 1.20 141 27

DC6 Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 72 14

L 3-1/2x3-1/2 Angle 3.5 12.0 - 0.29 0.29 2.00 27

L 3x3 Angle 3.0 12.0 - 0.25 0.25 2.00 23

2" Pipe 2.4 12.0 - 0.20 0.20 1.20 11

0.6 0.6

1.4 - 4.0(rs) ≥ 0.90 2.0 - 6.0(rs) ≥ 1.25

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Flat

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

1.2

0.7

4.14/(C0.485)

0.5

3.66/(C0.415) 46.8/(C.1.0)

1.4

0.8 1.2

Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25
Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

2.0
Square/Rectangular HSS 1.2 - 2.8(rs) ≥ 0.85
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Angle = 90 (deg)   Ice Thickness = 1.14 in. Equivalent Angle = 270 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

QD4616-7 Antenna 51.5 22.0 9.6 7.87 3.43 2.34 5.36 1.20 1.33 437 211 211

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 194 113 113

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 188 127 127

MS-MBA-3.2-H4-L4 Antenna 71.9 24.1 28.3 12.03 14.13 2.98 2.54 1.22 1.20 680 786 786

OPA65R-BU4D Antenna 48.0 20.7 7.7 6.90 2.57 2.32 6.23 1.20 1.37 383 162 162

RRUS-E2 B29 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 145 59 59

4478 B14 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 93 58 58

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 127 77 77

4490 B5/B12A RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 102 46 46

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 103 47 47

4415 B25 RRH 16.5 13.5 6.3 1.55 0.72 1.22 2.62 1.20 1.21 86 40 40

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 76 33 33

4449 B5/B12 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 91 65 65

DBC0051F3V51-2 Diplexer 8.5 5.0 2.2 0.30 0.13 1.70 3.86 1.20 1.26 16 8 8
DBC0051F3V51-2 Diplexer (Shielded) 8.5 0.0 5.0 0.00 0.30 0.00 1.70 1.20 1.20 0 16 16

4449 B5/B12 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 91 65 65

DC6 Surge Arrestor 20.1 18.2 6.4 2.54 0.89 1.10 3.14 1.20 1.23 141 51 51

WIND LOADS WITH ICE:

QD4616-7 Antenna 53.8 24.3 11.9 9.07 4.44 2.21 4.52 1.20 1.29 77 40 40

AIR6419 Antenna 33.5 18.4 11.4 4.28 2.65 1.82 2.94 1.20 1.22 36 23 23

AIR6449 Antenna 32.9 18.2 12.9 4.15 2.94 1.81 2.55 1.20 1.20 35 25 25

MS-MBA-3.2-H4-L4 Antenna 74.2 26.4 30.6 13.59 15.76 2.81 2.43 1.21 1.20 116 133 133

OPA65R-BU4D Antenna 50.3 23.0 10.0 8.03 3.49 2.19 5.04 1.20 1.31 68 32 32

RRUS-E2 B29 RRH 22.7 20.8 9.8 3.27 1.54 1.09 2.32 1.20 1.20 28 13 13

4478 B14 RRH 20.4 15.7 10.6 2.22 1.50 1.30 1.93 1.20 1.20 19 13 13

RRUS-32 B30 RRH 29.5 14.4 9.3 2.95 1.90 2.05 3.18 1.20 1.23 25 17 17

4490 B5/B12A RRH 19.8 17.4 9.1 2.39 1.25 1.14 2.18 1.20 1.20 20 11 11

4890 B25/B66 RRH 19.8 17.5 9.2 2.40 1.26 1.13 2.15 1.20 1.20 20 11 11

4415 B25 RRH 18.8 15.8 8.6 2.06 1.12 1.19 2.19 1.20 1.20 17 9 9

4426 B66 RRH 17.2 15.5 8.1 1.85 0.97 1.11 2.13 1.20 1.20 16 8 8

4449 B5/B12 RRH 20.2 15.5 11.7 2.17 1.64 1.30 1.73 1.20 1.20 18 14 14

DBC0051F3V51-2 Diplexer 10.8 7.3 4.5 0.55 0.34 1.48 2.40 1.20 1.20 5 3 3
DBC0051F3V51-2 Diplexer (Shielded) 10.8 2.3 7.3 0.17 0.55 4.72 1.48 1.30 1.20 2 5 5

DC6 Surge Arrestor 22.4 20.5 8.7 3.18 1.35 1.09 2.58 1.20 1.20 27 11 11

WIND LOADS
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Thickness of ice: 1.14 in.
Density of ice: 56 pcf

QD4616-7 Antenna AIR6419 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 51.5 Height (in): 31.2
Width (in): 22.0 Width (in): 16.1
Depth (in): 9.6 Depth (in): 9.1
Total weight of ice on object: 150 lbs Total weight of ice on object: 71 lbs 
Weight of object: 109.0 lbs Weight of object: 66.0 lbs
Combined weight of ice and object: 259 lbs Combined weight of ice and object: 137 lbs

AIR6449 Antenna MS-MBA-3.2-H4-L4 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 30.6 Height (in): 71.9
Width (in): 15.9 Width (in): 24.1
Depth (in): 10.6 Depth (in): 28.3
Total weight of ice on object: 72 lbs Total weight of ice on object: 320 lbs 
Weight of object: 84.0 lbs Weight of object: 131.0 lbs
Combined weight of ice and object: 156 lbs Combined weight of ice and object: 451 lbs

OPA65R-BU4D Antenna RRUS-E2 B29 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 48.0 Height (in): 20.4
Width (in): 20.7 Width (in): 18.5
Depth (in): 7.7 Depth (in): 7.5
Total weight of ice on object: 129 lbs Total weight of ice on object: 50 lbs 
Weight of object: 53.0 lbs Weight of object: 53.0 lbs
Combined weight of ice and object: 182 lbs Combined weight of ice and object: 103 lbs

4478 B14 RRH RRUS-32 B30 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 18.1 Height (in): 27.2
Width (in): 13.4 Width (in): 12.1
Depth (in): 8.3 Depth (in): 7.0
Total weight of ice on object: 36 lbs Total weight of ice on object: 48 lbs 
Weight of object: 60.0 lbs Weight of object: 60.0 lbs
Combined weight of ice and object: 96 lbs Combined weight of ice and object: 108 lbs

ICE WEIGHT CALCULATIONS
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4490 B5/B12A RRH 4890 B25/B66 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 17.5 Height (in): 17.5
Width (in): 15.1 Width (in): 15.2
Depth (in): 6.8 Depth (in): 6.9
Total weight of ice on object: 36 lbs Total weight of ice on object: 36 lbs 
Weight of object: 68.0 lbs Weight of object: 68.0 lbs
Combined weight of ice and object: 104 lbs Combined weight of ice and object: 104 lbs

4415 B25 RRH 4426 B66 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 16.5 Height (in): 14.9
Width (in): 13.5 Width (in): 13.2
Depth (in): 6.3 Depth (in): 5.8
Total weight of ice on object: 31 lbs Total weight of ice on object: 27 lbs 
Weight of object: 50.0 lbs Weight of object: 49.0 lbs
Combined weight of ice and object: 81 lbs Combined weight of ice and object: 76 lbs

4449 B5/B12 RRH DBC0051F3V51-2 Diplexer
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 17.9 Height (in): 8.6
Width (in): 13.2 Width (in): 5.0
Depth (in): 9.4 Depth (in): 2.2
Total weight of ice on object: 36 lbs Total weight of ice on object: 7 lbs 
Weight of object: 73.0 lbs Weight of object: 7.5 lbs
Combined weight of ice and object: 109 lbs Combined weight of ice and object: 14 lbs

DC6 Surge Arrestor
Weight of ice based on total radial SF area: DC6 Surge Arrestor
Height (in): 20.1 Weight of ice based on total radial SF area:
Width (in): 18.2 Depth (in): 31.4
Depth (in): 6.4 Diameter(in): 10.2
Total weight of ice on object: 48 lbs Total weight of ice on object: 41 lbs
Weight of object: 44.0 lbs Weight of object: 29 lbs
Combined weight of ice and object: 92 lbs Combined weight of ice and object: 70 lbs

L 3-1/2x3-1/2 Angles L 3x3 Angles
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 3.5 Height (in): 3
Width (in): 3.5 Width (in): 3
Per foot weight of ice on object: 8 plf Per foot weight of ice on object: 7 plf

2" Pipe
Per foot weight of ice:
diameter (in): 2.38
Per foot weight of ice on object: 5 plf

ICE WEIGHT CALCULATIONS (Cont.)



                                                                                                     

Existing Antenna Mount
Calculations
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Load data
_______________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
_______________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
Wf Wind Load (FRONT) No WIND
Ws Wind Load (SIDE) No WIND
Wfice Wind ICE (FRONT) No WIND
Wsice Wind ICE (SIDE) No WIND
Di Ice Load No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wf 1 z -0.027 -0.027 0.00 No 100.00 Yes

2 z -0.027 -0.027 0.00 No 100.00 Yes
13 z -0.011 -0.011 90.00 Yes 100.00 Yes

z -0.011 -0.011 0.00 No 40.00 Yes
15 z -0.011 -0.011 0.00 No 25.00 Yes
17 z -0.011 -0.011 0.00 No 25.00 Yes
18 z -0.023 -0.023 0.00 No 100.00 Yes
19 z -0.023 -0.023 0.00 No 100.00 Yes
24 z -0.023 -0.023 0.00 No 100.00 Yes
25 z -0.023 -0.023 0.00 No 100.00 Yes
26 z -0.023 -0.023 0.00 No 100.00 Yes
27 z -0.023 -0.023 0.00 No 100.00 Yes
28 z -0.023 -0.023 0.00 No 100.00 Yes
29 z -0.023 -0.023 0.00 No 100.00 Yes
30 z -0.023 -0.023 0.00 No 100.00 Yes
41 z -0.023 -0.023 0.00 No 100.00 Yes
45 z -0.023 -0.023 0.00 No 100.00 Yes
46 z -0.011 -0.011 0.00 No 100.00 Yes
47 z -0.011 -0.011 0.00 No 100.00 Yes
48 z -0.011 -0.011 0.00 No 100.00 Yes

Ws 13 x -0.011 -0.011 0.00 No 100.00 Yes
15 x -0.011 -0.011 0.00 No 100.00 Yes
17 x -0.011 -0.011 0.00 No 100.00 Yes
18 x -0.023 -0.023 0.00 No 100.00 Yes

Page1



19 x -0.023 -0.023 0.00 No 100.00 Yes
24 x -0.023 -0.023 0.00 No 100.00 Yes
26 x -0.023 -0.023 0.00 No 100.00 Yes
27 x -0.023 -0.023 0.00 No 100.00 Yes
28 x -0.023 -0.023 0.00 No 100.00 Yes
29 x -0.023 -0.023 0.00 No 100.00 Yes
30 x -0.023 -0.023 0.00 No 100.00 Yes
45 x -0.023 -0.023 0.00 No 100.00 Yes
46 x -0.011 -0.011 0.00 No 100.00 Yes
47 x -0.011 -0.011 0.00 No 100.00 Yes
48 x -0.011 -0.011 0.00 No 100.00 Yes

Di 1 y -0.008 -0.008 0.00 No 100.00 Yes
2 y -0.008 -0.008 0.00 No 100.00 Yes
13 y -0.005 -0.005 0.00 No 100.00 Yes
15 y -0.005 -0.005 0.00 No 100.00 Yes
17 y -0.005 -0.005 0.00 No 100.00 Yes
18 y -0.007 -0.007 0.00 No 100.00 Yes
19 y -0.007 -0.007 0.00 No 100.00 Yes
24 y -0.007 -0.007 0.00 No 100.00 Yes
25 y -0.007 -0.007 0.00 No 100.00 Yes
26 y -0.007 -0.007 0.00 No 100.00 Yes
27 y -0.007 -0.007 0.00 No 100.00 Yes
28 y -0.007 -0.007 0.00 No 100.00 Yes
29 y -0.007 -0.007 0.00 No 100.00 Yes
30 y -0.007 -0.007 0.00 No 100.00 Yes
40 y -0.009 -0.009 0.00 No 100.00 Yes
41 y -0.007 -0.007 0.00 No 100.00 Yes
45 y -0.007 -0.007 0.00 No 100.00 Yes
46 y -0.005 -0.005 0.00 No 100.00 Yes
47 y -0.005 -0.005 0.00 No 100.00 Yes
48 y -0.005 -0.005 0.00 No 100.00 Yes

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 13 y -0.055 4.00 No

y -0.055 7.25 No
15 y -0.033 2.75 No

y -0.033 4.75 No
y -0.042 5.75 No
y -0.042 7.75 No

17 y -0.066 3.00 No
y -0.066 8.00 No
y -0.048 4.00 No

46 y -0.068 1.25 No
y -0.068 1.25 No
y -0.068 2.25 No

47 y -0.068 1.25 No
y -0.068 1.25 No
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48 y -0.06 1.25 No
Wf 13 z -0.219 4.00 No

z -0.219 7.25 No
15 z -0.097 2.75 No

z -0.097 4.75 No
z -0.094 5.75 No
z -0.094 7.75 No

17 z -0.34 3.00 No
z -0.34 8.00 No

46 z -0.047 1.25 No
z -0.047 1.25 No
z -0.047 2.25 No

47 z -0.046 1.25 No
z -0.046 1.25 No

48 z -0.127 1.25 No
Ws 13 x -0.106 4.00 No

x -0.106 7.25 No
15 x -0.057 2.75 No

x -0.057 4.75 No
x -0.064 5.75 No
x -0.064 7.75 No

17 x -0.393 3.00 No
x -0.393 8.00 No
x -0.048 4.00 No

46 x -0.102 1.25 No
x -0.102 2.25 No

47 x -0.103 1.25 No
48 x -0.077 1.25 No

Wfice 13 z -0.039 4.00 No
z -0.039 7.25 No

15 z -0.018 2.75 No
z -0.018 4.75 No
z -0.018 5.75 No
z -0.018 7.75 No

17 z -0.059 3.00 No
z -0.059 8.00 No

46 z -0.011 1.25 No
z -0.011 1.25 No
z -0.011 2.25 No

47 z -0.011 1.25 No
z -0.011 1.25 No

48 z -0.025 1.25 No
Wsice 13 x -0.02 4.00 No

x -0.02 7.25 No
15 x -0.012 2.75 No

x -0.012 4.75 No
x -0.013 5.75 No
x -0.013 7.75 No

17 x -0.067 3.00 No
x -0.067 8.00 No
x -0.015 4.00 No

46 x -0.02 1.25 No
x -0.02 2.25 No

47 x -0.02 1.25 No
48 x -0.017 1.25 No

Di 13 y -0.075 4.00 No
y -0.075 7.25 No

15 y -0.036 2.75 No
y -0.036 4.75 No
y -0.036 5.75 No
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y -0.036 7.75 No
17 y -0.16 3.00 No

y -0.16 8.00 No
y -0.042 4.00 No

46 y -0.036 1.25 No
y -0.036 1.25 No
y -0.036 2.25 No

47 y -0.036 1.25 No
y -0.036 1.25 No

48 y -0.048 1.25 No
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
_______________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
Wf Wind Load (FRONT) No 0.00 0.00 0.00
Ws Wind Load (SIDE) No 0.00 0.00 0.00
Wfice Wind ICE (FRONT) No 0.00 0.00 0.00
Wsice Wind ICE (SIDE) No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 4/29/2024 11:09 AM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=0.9DL+Wf
LC4=0.9DL+Ws
LC5=1.2DL+Wfice+Di
LC6=1.2DL+Wsice+Di
LC7=1.4DL
LC8=0.9DL

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L 2-1_2X2-1_2X3_16 31 LC4 at 100.00% 0.14 OK
32 LC4 at 9.38% 0.89 OK
33 LC2 at 100.00% 0.06 OK
34 LC2 at 90.63% 0.79 With warnings
38 LC2 at 100.00% 0.05 OK
39 LC4 at 100.00% 0.10 OK
40 LC5 at 50.00% 0.13 With warnings

-------------------------------------------------------------------------------------------------------------------
L 3-1_2X3-1_2X1_4 1 LC3 at 75.00% 0.82 With warnings

2 LC2 at 39.29% 0.53 With warnings
-------------------------------------------------------------------------------------------------------------------

L 3X3X1_4 18 LC4 at 45.31% 0.66 OK
19 LC2 at 75.00% 1.42 N.G.
24 LC4 at 35.42% 0.32 OK
25 LC1 at 50.00% 0.31 OK
26 LC2 at 62.50% 0.38 OK
27 LC3 at 0.00% 0.13 OK
28 LC3 at 28.13% 0.13 OK
29 LC3 at 0.00% 0.10 OK
30 LC3 at 59.38% 0.25 OK
41 LC2 at 100.00% 0.43 OK
45 LC4 at 28.13% 0.20 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2x0.154 13 LC1 at 56.25% 0.23 OK

15 LC3 at 59.38% 0.23 OK
17 LC2 at 56.25% 0.68 OK
46 LC2 at 81.25% 0.19 OK
47 LC4 at 81.25% 0.27 OK
48 LC1 at 41.67% 0.15 OK

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Modified Antenna Mount
Calculations



Current Date: 4/29/2024 11:07 AM
Units system: English

Reinforce existing vertical steel angles
with proposed L3”x3”x1/4” steel angles
(typ. of 2 per Alpha & Gamma sector,
total of 4). Reference the latest TEP
Construction Drawings for
reinforcement details.



Current Date: 4/29/2024 11:07 AM
Units system: English



Current Date: 4/29/2024 11:07 AM
Units system: English



Current Date: 4/29/2024 11:07 AM
Units system: English



Current Date: 4/29/2024 11:07 AM
Units system: English

Load data
_______________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
_______________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
Wf Wind Load (FRONT) No WIND
Ws Wind Load (SIDE) No WIND
Wfice Wind ICE (FRONT) No WIND
Wsice Wind ICE (SIDE) No WIND
Di Ice Load No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wf 1 z -0.027 -0.027 0.00 No 100.00 Yes

2 z -0.027 -0.027 0.00 No 100.00 Yes
13 z -0.011 -0.011 90.00 Yes 100.00 Yes

z -0.011 -0.011 0.00 No 40.00 Yes
15 z -0.011 -0.011 0.00 No 25.00 Yes
17 z -0.011 -0.011 0.00 No 25.00 Yes
18 z -0.023 -0.023 0.00 No 100.00 Yes
19 z -0.023 -0.023 0.00 No 100.00 Yes
24 z -0.023 -0.023 0.00 No 100.00 Yes
25 z -0.023 -0.023 0.00 No 100.00 Yes
26 z -0.023 -0.023 0.00 No 100.00 Yes
27 z -0.023 -0.023 0.00 No 100.00 Yes
28 z -0.023 -0.023 0.00 No 100.00 Yes
29 z -0.023 -0.023 0.00 No 100.00 Yes
30 z -0.023 -0.023 0.00 No 100.00 Yes
41 z -0.023 -0.023 0.00 No 100.00 Yes
45 z -0.023 -0.023 0.00 No 100.00 Yes
46 z -0.011 -0.011 0.00 No 100.00 Yes
47 z -0.011 -0.011 0.00 No 100.00 Yes
48 z -0.011 -0.011 0.00 No 100.00 Yes

Ws 13 x -0.011 -0.011 0.00 No 100.00 Yes
15 x -0.011 -0.011 0.00 No 100.00 Yes
17 x -0.011 -0.011 0.00 No 100.00 Yes
18 x -0.023 -0.023 0.00 No 100.00 Yes
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19 x -0.023 -0.023 0.00 No 100.00 Yes
24 x -0.023 -0.023 0.00 No 100.00 Yes
26 x -0.023 -0.023 0.00 No 100.00 Yes
27 x -0.023 -0.023 0.00 No 100.00 Yes
28 x -0.023 -0.023 0.00 No 100.00 Yes
29 x -0.023 -0.023 0.00 No 100.00 Yes
30 x -0.023 -0.023 0.00 No 100.00 Yes
45 x -0.023 -0.023 0.00 No 100.00 Yes
46 x -0.011 -0.011 0.00 No 100.00 Yes
47 x -0.011 -0.011 0.00 No 100.00 Yes
48 x -0.011 -0.011 0.00 No 100.00 Yes

Di 1 y -0.008 -0.008 0.00 No 100.00 Yes
2 y -0.008 -0.008 0.00 No 100.00 Yes
13 y -0.005 -0.005 0.00 No 100.00 Yes
15 y -0.005 -0.005 0.00 No 100.00 Yes
17 y -0.005 -0.005 0.00 No 100.00 Yes
18 y -0.007 -0.007 0.00 No 100.00 Yes
19 y -0.007 -0.007 0.00 No 100.00 Yes
24 y -0.007 -0.007 0.00 No 100.00 Yes
25 y -0.007 -0.007 0.00 No 100.00 Yes
26 y -0.007 -0.007 0.00 No 100.00 Yes
27 y -0.007 -0.007 0.00 No 100.00 Yes
28 y -0.007 -0.007 0.00 No 100.00 Yes
29 y -0.007 -0.007 0.00 No 100.00 Yes
30 y -0.007 -0.007 0.00 No 100.00 Yes
40 y -0.009 -0.009 0.00 No 100.00 Yes
41 y -0.007 -0.007 0.00 No 100.00 Yes
45 y -0.007 -0.007 0.00 No 100.00 Yes
46 y -0.005 -0.005 0.00 No 100.00 Yes
47 y -0.005 -0.005 0.00 No 100.00 Yes
48 y -0.005 -0.005 0.00 No 100.00 Yes

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 13 y -0.055 4.00 No

y -0.055 7.25 No
15 y -0.033 2.75 No

y -0.033 4.75 No
y -0.042 5.75 No
y -0.042 7.75 No

17 y -0.066 3.00 No
y -0.066 8.00 No
y -0.048 4.00 No

46 y -0.068 1.25 No
y -0.068 1.25 No
y -0.068 2.25 No

47 y -0.068 1.25 No
y -0.068 1.25 No
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48 y -0.06 1.25 No
Wf 13 z -0.219 4.00 No

z -0.219 7.25 No
15 z -0.097 2.75 No

z -0.097 4.75 No
z -0.094 5.75 No
z -0.094 7.75 No

17 z -0.34 3.00 No
z -0.34 8.00 No

46 z -0.047 1.25 No
z -0.047 1.25 No
z -0.047 2.25 No

47 z -0.046 1.25 No
z -0.046 1.25 No

48 z -0.127 1.25 No
Ws 13 x -0.106 4.00 No

x -0.106 7.25 No
15 x -0.057 2.75 No

x -0.057 4.75 No
x -0.064 5.75 No
x -0.064 7.75 No

17 x -0.393 3.00 No
x -0.393 8.00 No
x -0.048 4.00 No

46 x -0.102 1.25 No
x -0.102 2.25 No

47 x -0.103 1.25 No
48 x -0.077 1.25 No

Wfice 13 z -0.039 4.00 No
z -0.039 7.25 No

15 z -0.018 2.75 No
z -0.018 4.75 No
z -0.018 5.75 No
z -0.018 7.75 No

17 z -0.059 3.00 No
z -0.059 8.00 No

46 z -0.011 1.25 No
z -0.011 1.25 No
z -0.011 2.25 No

47 z -0.011 1.25 No
z -0.011 1.25 No

48 z -0.025 1.25 No
Wsice 13 x -0.02 4.00 No

x -0.02 7.25 No
15 x -0.012 2.75 No

x -0.012 4.75 No
x -0.013 5.75 No
x -0.013 7.75 No

17 x -0.067 3.00 No
x -0.067 8.00 No
x -0.015 4.00 No

46 x -0.02 1.25 No
x -0.02 2.25 No

47 x -0.02 1.25 No
48 x -0.017 1.25 No

Di 13 y -0.075 4.00 No
y -0.075 7.25 No

15 y -0.036 2.75 No
y -0.036 4.75 No
y -0.036 5.75 No
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y -0.036 7.75 No
17 y -0.16 3.00 No

y -0.16 8.00 No
y -0.042 4.00 No

46 y -0.036 1.25 No
y -0.036 1.25 No
y -0.036 2.25 No

47 y -0.036 1.25 No
y -0.036 1.25 No

48 y -0.048 1.25 No
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
_______________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
Wf Wind Load (FRONT) No 0.00 0.00 0.00
Ws Wind Load (SIDE) No 0.00 0.00 0.00
Wfice Wind ICE (FRONT) No 0.00 0.00 0.00
Wsice Wind ICE (SIDE) No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 4/29/2024 11:07 AM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=0.9DL+Wf
LC4=0.9DL+Ws
LC5=1.2DL+Wfice+Di
LC6=1.2DL+Wsice+Di
LC7=1.4DL
LC8=0.9DL

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L 2-1_2X2-1_2X3_16 31 LC4 at 100.00% 0.11 OK
32 LC4 at 10.16% 0.57 OK
33 LC2 at 100.00% 0.06 OK
34 LC2 at 89.84% 0.75 With warnings
38 LC2 at 100.00% 0.05 OK
39 LC4 at 100.00% 0.11 OK
40 LC5 at 50.00% 0.13 With warnings

-------------------------------------------------------------------------------------------------------------------
L 3-1_2X3-1_2X1_4 1 LC3 at 75.00% 0.82 With warnings

2 LC1 at 75.00% 0.36 With warnings
-------------------------------------------------------------------------------------------------------------------

L 3X3X1_4 24 LC4 at 35.42% 0.29 OK
25 LC1 at 50.00% 0.31 OK
26 LC2 at 62.50% 0.35 OK
27 LC3 at 0.00% 0.13 OK
28 LC3 at 28.13% 0.13 OK
29 LC3 at 0.00% 0.10 OK
30 LC3 at 59.38% 0.25 OK
41 LC2 at 100.00% 0.41 OK
45 LC4 at 28.13% 0.13 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2x0.154 13 LC1 at 56.25% 0.23 OK

15 LC3 at 59.38% 0.24 OK
17 LC2 at 56.25% 0.68 OK
46 LC2 at 81.25% 0.18 OK
47 LC4 at 81.25% 0.25 OK
48 LC1 at 41.67% 0.15 OK

-------------------------------------------------------------------------------------------------------------------
T2L 3X3X1_4 18 LC2 at 45.31% 0.27 OK

19 LC2 at 76.56% 0.41 OK
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Roof Framing
Calculations





Concrete Beam
Tower Engineering Professionals, Inc.Lic. # : KW-06015425

DESCRIPTION: Roof Slab 1 (Beneath Alpha Sector Sled)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: MA2215 (Sector Split).ec6

Project Title: CAMBRIDGE MASS. AVE
Engineer: KM
Project ID: MA2215
Project Descr:(Sector Split)

CODE REFERENCES
Calculations per ACI 318-14, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties

3.0
7.50

145.0

Elastic Modulus 3,122.0 ksi

1

60.0
29,000.0

40.0
29,000.0

3=
2

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 410.792
pcf

E - Main Rebar ksi

psi

= 1.0LtWt Factor
Fy - Stirrups ksi

==
=

E - Stirrups ksi

0.850

==

=

Shear :

Stirrup Bar Size #
Number of Resisting Legs Per Stirrup

Phi Values Flexure :

.Cross Section & Reinforcing Details
Rectangular Section,  Width = 24.0 in,  Height = 8.0 in
Span #1 Reinforcing....

2-#4 at 1.0 in from Bottom, from 0.0 to 10.0 ft in this span 2-#4 at 1.0 in from Top, from 0.0 to 10.0 ft in this span
.

Beam self weight calculated and added to loads
Load for Span Number 1

Uniform Load :  D = 0.010,  Lr = 0.020,  S = 0.030 ksf,  Tributary Width = 2.0 ft, (Roof Load)
Uniform Load :  D = 0.050 ksf, Extent = 0.0 -->> 10.0 ft,  Tributary Width = 2.0 ft, (HVAC Unit)
Uniform Load :  D = 0.050 ksf, Extent = 0.0 -->> 8.330 ft,  Tributary Width = 2.0 ft, (Antenna Ballast Mount - Alpha Sector)

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.574 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 4.973 ft

Mn * Phi : Allowable 12.751 k-ft

Typical SectionSection used for this span
Mu : Applied 7.317 k-ft

Maximum Deflection

0 <360.0
3654

Ratio = 0 <180.0

Max Downward Transient Deflection 0.004 in 28426Ratio = >=360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.033 in Ratio = >=180.0
Max Upward Total Deflection 0.000 in

.
Load Combination Support 1 Support 2

Vertical Reactions Support notation : Far left is #1

Overall MAXimum 2.353 2.214
Overall MINimum 0.200 0.200
+D+H 2.053 1.914
+D+L+H 2.053 1.914
+D+Lr+H 2.253 2.114
+D+S+H 2.353 2.214
+D+0.750Lr+0.750L+H 2.203 2.064
+D+0.750L+0.750S+H 2.278 2.139
+D+0.60W+H 2.053 1.914



Concrete Beam
Tower Engineering Professionals, Inc.Lic. # : KW-06015425

DESCRIPTION: Roof Slab 1 (Beneath Alpha Sector Sled)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: MA2215 (Sector Split).ec6

Project Title: CAMBRIDGE MASS. AVE
Engineer: KM
Project ID: MA2215
Project Descr:(Sector Split)

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

+D+0.70E+H 2.053 1.914
+D+0.750Lr+0.750L+0.450W+H 2.203 2.064
+D+0.750L+0.750S+0.450W+H 2.278 2.139
+D+0.750L+0.750S+0.5250E+H 2.278 2.139
+0.60D+0.60W+0.60H 1.232 1.148
+0.60D+0.70E+0.60H 1.232 1.148
D Only 2.053 1.914
Lr Only 0.200 0.200
S Only 0.300 0.300
H Only

.Maximum Forces & Stresses for Load Combinations

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
MAXimum BENDING Envelope

Span # 1 1 10.000 7.32 12.75 0.57
+1.40D+1.60H

Span # 1 1 10.000 7.14 12.75 0.56
+1.20D+0.50Lr+1.60L+1.60H

Span # 1 1 10.000 6.37 12.75 0.50
+1.20D+1.60L+0.50S+1.60H

Span # 1 1 10.000 6.49 12.75 0.51
+1.20D+1.60Lr+0.50L+1.60H

Span # 1 1 10.000 6.92 12.75 0.54
+1.20D+1.60Lr+0.50W+1.60H

Span # 1 1 10.000 6.92 12.75 0.54
+1.20D+0.50L+1.60S+1.60H

Span # 1 1 10.000 7.32 12.75 0.57
+1.20D+1.60S+0.50W+1.60H

Span # 1 1 10.000 7.32 12.75 0.57
+1.20D+0.50Lr+0.50L+W+1.60H

Span # 1 1 10.000 6.37 12.75 0.50
+1.20D+0.50L+0.50S+W+1.60H

Span # 1 1 10.000 6.49 12.75 0.51
+1.20D+0.50L+0.20S+E+1.60H

Span # 1 1 10.000 6.27 12.75 0.49
+0.90D+W+0.90H

Span # 1 1 10.000 4.59 12.75 0.36
+0.90D+E+0.90H

Span # 1 1 10.000 4.59 12.75 0.36
.

Location in Span  (ft)Load CombinationMax. "-" Defl  (in) Location in Span  (ft)Load Combination Span Max. "+" Defl  (in)
Overall Maximum Deflections

+D+S+H 1 0.0328 5.000 0.0000 0.000



Concrete Beam
Tower Engineering Professionals, Inc.Lic. # : KW-06015425

DESCRIPTION: Roof Slab 2 (Beneath Gamma Sector Sled)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: MA2215 (Sector Split).ec6

Project Title: CAMBRIDGE MASS. AVE
Engineer: KM
Project ID: MA2215
Project Descr:(Sector Split)

CODE REFERENCES
Calculations per ACI 318-14, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties

3.0
7.50

145.0

Elastic Modulus 3,122.0 ksi

1

60.0
29,000.0

40.0
29,000.0

3=
2

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 410.792
pcf

E - Main Rebar ksi

psi

= 1.0LtWt Factor
Fy - Stirrups ksi

==
=

E - Stirrups ksi

0.850

==

=

Shear :

Stirrup Bar Size #
Number of Resisting Legs Per Stirrup

Phi Values Flexure :

.Cross Section & Reinforcing Details
Rectangular Section,  Width = 16.0 in,  Height = 8.0 in
Span #1 Reinforcing....

2-#4 at 1.0 in from Bottom, from 0.0 to 15.0 ft in this span 2-#4 at 1.0 in from Top, from 0.0 to 15.0 ft in this span
.

Beam self weight calculated and added to loads
Load for Span Number 1

Uniform Load :  D = 0.010,  Lr = 0.020,  S = 0.030 ksf,  Tributary Width = 1.330 ft, (Roof Load)
Uniform Load :  D = 0.050 ksf, Extent = 10.0 -->> 15.0 ft,  Tributary Width = 1.330 ft, (HVAC Unit)
Uniform Load :  D = 0.050 ksf, Extent = 1.0 -->> 7.830 ft,  Tributary Width = 1.330 ft, (Antenna Ballast Mount - Gamma Sector)

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.679 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 7.295 ft

Mn * Phi : Allowable 12.218 k-ft

Typical SectionSection used for this span
Mu : Applied 8.299 k-ft

Maximum Deflection

0 <360.0
1219

Ratio = 0 <180.0

Max Downward Transient Deflection 0.021 in 8443Ratio = >=360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.148 in Ratio = >=180.0
Max Upward Total Deflection 0.000 in

.
Load Combination Support 1 Support 2

Vertical Reactions Support notation : Far left is #1

Overall MAXimum 1.742 1.776
Overall MINimum 0.199 0.199
+D+H 1.442 1.477
+D+L+H 1.442 1.477
+D+Lr+H 1.642 1.677
+D+S+H 1.742 1.776
+D+0.750Lr+0.750L+H 1.592 1.627
+D+0.750L+0.750S+H 1.667 1.702
+D+0.60W+H 1.442 1.477



Concrete Beam
Tower Engineering Professionals, Inc.Lic. # : KW-06015425

DESCRIPTION: Roof Slab 2 (Beneath Gamma Sector Sled)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: MA2215 (Sector Split).ec6

Project Title: CAMBRIDGE MASS. AVE
Engineer: KM
Project ID: MA2215
Project Descr:(Sector Split)

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

+D+0.70E+H 1.442 1.477
+D+0.750Lr+0.750L+0.450W+H 1.592 1.627
+D+0.750L+0.750S+0.450W+H 1.667 1.702
+D+0.750L+0.750S+0.5250E+H 1.667 1.702
+0.60D+0.60W+0.60H 0.865 0.886
+0.60D+0.70E+0.60H 0.865 0.886
D Only 1.442 1.477
Lr Only 0.199 0.199
S Only 0.299 0.299
H Only

.Maximum Forces & Stresses for Load Combinations

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
MAXimum BENDING Envelope

Span # 1 1 15.000 8.30 12.22 0.68
+1.40D+1.60H

Span # 1 1 15.000 7.59 12.22 0.62
+1.20D+0.50Lr+1.60L+1.60H

Span # 1 1 15.000 6.88 12.22 0.56
+1.20D+1.60L+0.50S+1.60H

Span # 1 1 15.000 7.07 12.22 0.58
+1.20D+1.60Lr+0.50L+1.60H

Span # 1 1 15.000 7.70 12.22 0.63
+1.20D+1.60Lr+0.50W+1.60H

Span # 1 1 15.000 7.70 12.22 0.63
+1.20D+0.50L+1.60S+1.60H

Span # 1 1 15.000 8.30 12.22 0.68
+1.20D+1.60S+0.50W+1.60H

Span # 1 1 15.000 8.30 12.22 0.68
+1.20D+0.50Lr+0.50L+W+1.60H

Span # 1 1 15.000 6.88 12.22 0.56
+1.20D+0.50L+0.50S+W+1.60H

Span # 1 1 15.000 7.07 12.22 0.58
+1.20D+0.50L+0.20S+E+1.60H

Span # 1 1 15.000 6.73 12.22 0.55
+0.90D+W+0.90H

Span # 1 1 15.000 4.88 12.22 0.40
+0.90D+E+0.90H

Span # 1 1 15.000 4.88 12.22 0.40
.

Location in Span  (ft)Load CombinationMax. "-" Defl  (in) Location in Span  (ft)Load Combination Span Max. "+" Defl  (in)
Overall Maximum Deflections

+D+S+H 1 0.1476 7.500 0.0000 0.000
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Statement of Compliance 

AT&T will be compliant with FCC regulations upon installation of recommended 
mitigation measures.  
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1.0 GENERAL SUMMARY 
 
Centerline has been contracted to provide a Radio Frequency (RF) Analysis for the following AT&T 
rooftop facility to determine whether the facility is in compliance with federal standards and regulations 
regarding RF emissions. This analysis includes theoretical emissions calculations for all equipment for 
AT&T.  
 

1.1 SITE SUMMARY 
 

Analysis Site Data 
Site USID: 3126 

Site FA#: 10071767 
Site Name: CAMBRIDGE MASS. AVE 

Site Address: 1350 MASSACHUSETTS AVENUE, 
CAMBRIDGE, MA 02138 

Site Latitude: 42.372799 
Site Longitude: -71.118597 

Facility Type: Rooftop 
Compliance Summary 
Compliance Status: Compliant Upon Mitigation 
Site Data Information 

CD: MAL02215__SECTOR SPLIT_CD_RevB_05.02.2024.pdf 
RFDS: Snapshot-RF Issue Preliminary RFDS-1704918876389.pdf 
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1.2 SITE MITIGATION 
 
Signage and barriers are the primary means of mitigating accessible areas of exposure. Below is a 
summary of existing and recommended signage at this AT&T facility. 
 

Existing Signage and Barriers (AT&T Sectors) 
Location Information Notice Notice 2 Caution Caution 2 Caution 2B Caution 2C Warning Warning 2 Barriers 

Alpha 0 0 0 0 3 0 0 0 0 X 

Beta 0 0 0 0 2 0 0 0 0 0 
Gamma 0 0 0 0 4 0 0 0 0 X 

 

Recommended Signage and Barriers (AT&T Sectors) – Actions that MUST be Taken  
Location Notice 2 Caution 2 Caution 2B Caution 2C Warning 2 Barriers 

Alpha 0 3 0 0 0 0 
Beta 0 3 0 0 0 X 

Gamma 0 6 0 0 0 X 
 

Final Compliant Configuration (AT&T Sectors) – All Mitigation Items that MUST be in Place 
Location Information Notice Notice 2 Caution Caution 2 Caution 2B Caution 2C Warning Warning 2 Barriers 

Alpha 0 0 0 0 5 0 0 0 0 X 
Beta 0 0 0 0 5 0 0 0 0 X 

Gamma 0 0 0 0 8 0 0 0 0 X 

 
Alpha: 

 Install an 11’ barrier as depicted in the signage diagrams. Install (3) Caution 2 signs on the 
proposed barrier. 

Beta: 

 Install a 10’ barrier on Platform 1 as depicted in the signage diagrams. Install (3) Caution 2 signs 
on the proposed barrier. 

Gamma: 

 Install a 36’ barrier (6’ and 30’ segments) as depicted in the signage diagrams. Install (6) Caution 
2 signs on the proposed barrier. 
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2.0 SITE SCALE MAP 

 

All  Sectors 
Grid size: 10’ 

 
INFO 1 

 
Caution 2 

 
Notice 1 

 
Caution 2B 

 
Notice 2 

 
Caution 2C 

 
Caution 1 

 
Warning 2 

 
 

Existing Barrier 
 

 
 

Proposed 
Barrier 

 

Items to be 
removed  

Existing 
Sign  

Proposed Sign 
Signage / Mitigation Plan 

CAMBRIDGE MASS. AVE / 
10071767 
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Alpha Sector 
Grid size: 10’ 
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Items to be 
removed  

Existing 
Sign  

Proposed Sign 
Signage / Mitigation Plan 

CAMBRIDGE MASS. AVE / 
10071767 
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Beta Sector 
Grid size: 10’ 
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Items to be 
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CAMBRIDGE MASS. AVE / 
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Gamma Sector 
Grid size: 10’ 
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3.0 RF EXPOSURE DIAGRAMS 
Composite 

 

 
Grid Size: 10’  



CAMBRIDGE MASS. AVE  / 3126 / 10071767 
 

Centerline • 750 W Center Street • West Bridgewater • MA • 02379   P a g e  | 10                      

AT&T Only 
 

 
Grid Size: 10’  
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AT&T Only with 5000% Threshold 
 

 
Grid Size: 10’  



CAMBRIDGE MASS. AVE  / 3126 / 10071767 
 

Centerline • 750 W Center Street • West Bridgewater • MA • 02379   P a g e  | 12                      

Main Level 121.5' 
 

 
Grid Size: 10’  
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Platform 1 Level 123' 
 

 
Grid Size: 10’  
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Alpha Emissions 
 

 
Grid Size: 10’  
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Beta Emissions 
 

 
Grid Size: 10’  



CAMBRIDGE MASS. AVE  / 3126 / 10071767 
 

Centerline • 750 W Center Street • West Bridgewater • MA • 02379   P a g e  | 16                      

Beta Platform 1 Level 123' 
 

 
Grid Size: 10’  
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Gamma Emissions 
 

 
Grid Size: 10’  



CAMBRIDGE MASS. AVE  / 3126 / 10071767 
 

Centerline • 750 W Center Street • West Bridgewater • MA • 02379   P a g e  | 18                      

Gamma Platform 1 Level 123' 
 

 
Grid Size: 10’  



CAMBRIDGE MASS. AVE  / 3126 / 10071767 
 

Centerline • 750 W Center Street • West Bridgewater • MA • 02379   P a g e  | 19                      

Adjacent Buildings Overview 
 

 
Grid Size: 10’  
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Ground Level (Publicly Accessible Area) 
 

 
Grid Size: 10’  
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Top Floor Level (10dB Material Attenuation Applied to Simulate Top Floor Reductions) 
 

 
Grid Size: 10’  

Max MPE: 11.34% 

Max MPE: 9.11% 

Max MPE: 32.51% 
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Alpha Sector Elevation View (3D Lobe) 
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Beta Sector Elevation View (3D Lobe) 
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Gamma Sector Elevation View 1 (3D Lobe) 
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Gamma Sector Elevation View 2 (3D Lobe) 
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4.0 STATEMENT OF COMPLIANCE 
 
Centerline conducted worst case modeling to determine whether the subject facility is in compliance with 
FCC regulations. 
 
Based on the information analyzed, AT&T will be compliant with FCC regulations once the mitigation 
measures recommended in this report are implemented. 
 
4.1 RECOMMENDATIONS 
 

Existing Signage and Barriers (AT&T Sectors) 
Location Information Notice Notice 2 Caution Caution 2 Caution 2B Caution 2C Warning Warning 2 Barriers 

Alpha 0 0 0 0 3 0 0 0 0 X 

Beta 0 0 0 0 2 0 0 0 0 0 
Gamma 0 0 0 0 4 0 0 0 0 X 

 

Recommended Signage and Barriers (AT&T Sectors) – Actions that MUST be Taken  
Location Notice 2 Caution 2 Caution 2B Caution 2C Warning 2 Barriers 

Alpha 0 3 0 0 0 0 
Beta 0 3 0 0 0 X 

Gamma 0 6 0 0 0 X 
 

Final Compliant Configuration (AT&T Sectors) – All Mitigation Items that MUST be in Place 
Location Information Notice Notice 2 Caution Caution 2 Caution 2B Caution 2C Warning Warning 2 Barriers 

Alpha 0 0 0 0 5 0 0 0 0 X 
Beta 0 0 0 0 5 0 0 0 0 X 

Gamma 0 0 0 0 8 0 0 0 0 X 

 
Alpha: 

 Install an 11’ barrier as depicted in the signage diagrams. Install (3) Caution 2 signs on the 
proposed barrier. 

Beta: 

 Install a 10’ barrier on Platform 1 as depicted in the signage diagrams. Install (3) Caution 2 signs 
on the proposed barrier. 

Gamma: 

 Install a 36’ barrier (6’ and 30’ segments) as depicted in the signage diagrams. Install (6) Caution 
2 signs on the proposed barrier. 
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APPENDIX A: AT&T RF SIGNAGE  
 

Sign Description Sign Description 

 

Information 1 Sign 
Gives guidelines on how to 
proceed and who to contact 

regarding areas that may exceed 
either the FCC’s General 

Population or Occupational 
emissions limits.  

Caution 2C Sign 
Gives specific information on how to 
proceed and who to contact regarding 

antennas that are façade mounted, 
concealed or on stand-alone 

structures. 

 

Blue Notice 1 Sign 
Used to alert individuals that they 

are entering an area that may 
exceed the FCC’s General 

Population emissions limit. Must 
be positioned such that persons 

approaching from any angle have 
ample warning to avoid the 

marked areas. 
 

Blue Notice 2 Sign 
Used to alert individuals that they are 
entering an area that may exceed the 
FCC’s General Population emissions 

limits. To be used on barriers or 
antenna sectors as a hybrid of the 
Information 1 and Blue Notice 1 

signs. 

 

Yellow Caution 1 Sign- 
Rooftop 

Used to inform individuals that 
they are entering an area that 

may exceed the FCC’s 
Occupational emissions limit. 
Must be positioned such that 

persons approaching from any 
angle have ample warning to 

avoid the marked areas. 

 

Yellow Caution 2 Sign- 
Rooftop 

Used to alert individuals that they are 
entering an area that may exceed the 
FCC’s Occupational emissions limit. 

To be used on barriers or antenna 
sectors as a hybrid of the Information 

1 and Yellow Caution 1 signs. 

 

Yellow Caution 2B Sign- 
Tower 

Used to inform individuals that 
they are entering an area that 

may exceed the FCC’s 
Occupational emissions limits. 

Must be placed at the base of the 
tower to warn tower climbers of 

potential for exposure. 
 

Warning 2 Sign 
Used to inform individuals that they 
are entering an area that may exceed 
the FCC’s Occupational emissions 
limit by a factor of 10 or greater. 

Must be positioned such that persons 
approaching from any angle have 

ample warning to avoid the marked 
areas. 
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APPENDIX B: FCC GUIDELINES AND EMISSIONS THRESHOLD LIMITS 
 
All information used in this report was analyzed as a percentage of the Maximum Permissible Exposure 
(% MPE) limits as detailed in 47 CFR § 1.1310 as well as Federal Communications Commission (FCC) 
OET Bulletin 65 Edition 97-01. The FCC MPE limits are typically expressed in units of milliwatts per 
square centimeter (mW/cm2) or microwatts per square centimeter (µW/cm2). The exposure limits vary 
depending upon the frequencies being utilized. The General Population/Uncontrolled MPE limit (in 
mW/cm2) for frequencies between 300 and 1500 is defined as frequency (in MHz) divided by 1500 
(fMHz/1500). Frequencies between 1500 and 100,000 MHz have a General Population/Uncontrolled MPE 
limit of 1 mW/cm2 (1000 µW/cm2). The calculated power density at each sample point divided by the 
limit at each calculated frequency provides a result in % MPE. Summing the calculated % MPE from all 
contributors provides a cumulative % MPE at a particular sample point. Because exposure limits may 
vary for each frequency band, it is necessary to report % MPE rather than power density.  

All results were compared to the FCC radio frequency exposure rules as detailed in 47 CFR § 1.1307(b) 
to determine compliance with the MPE limits for General Population/Uncontrolled environments as 
defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population may 
be exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore, 
members of the general population would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure. Occupational/ 
controlled exposure limits also apply where exposure is of a transient nature as a result of incidental 
passage through a location where exposure levels may be above general population/uncontrolled limits, as 
long as the exposed person has been made fully aware of the potential for exposure and can exercise 
control over his or her exposure by leaving the area or by some other appropriate means. Additional 
details can be found in FCC OET 65. 
 
The FCC mandates that if a site is found to be out of compliance with regard to exposure, any system 
operator contributing 5% or more to areas exceeding the FCC’s allowable limits will be responsible for 
bringing the site into compliance. 
 
Additional details can be found in FCC OET 65. 
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Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure 

Frequency Range 
 

(MHz) 

Electric Field Strength 
(E) 

 
(V/m) 

Magnetic Field Strength 
(H) 

 
(A/m) 

Power Density (S) 

(mW/cm2) 

Averaging Time  
[E]2, [H]2, or S 

 
(minutes) 

0.3-3.0 614 1.63 (100)* 6 

3.0-30 1842/f 4.89/f (900/f2)* 6 

30-300 61.4 0.163 1.0 6 

300-1,500 -- -- f/300 6 

1,500-100,000 -- -- 5 6 

(B) Limits for General Population/Uncontrolled Exposure 

Frequency Range 
 

(MHz) 

Electric Field Strength 
(E) 

 
(V/m) 

Magnetic Field Strength 
(H) 

 
(A/m) 

Power Density (S) 

(mW/cm2) 

Averaging Time  
[E]2, [H]2, or S 

 
(minutes) 

0.3-1.34 614 1.63 (100)* 30 

1.34-30 824/f 2.19/f (180/f2)* 30 

30-300 27.5 0.073 0.2 30 

300-1,500 -- -- f/1,500 30 

1,500-100,000 -- -- 1.0 30 

f = Frequency in (MHz) 

* Plane-wave equivalent power density 
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APPENDIX C: CALCULATION METHODOLOGY 
 
IXUS electromagnetic energy (EME) calculation software was used to assess all RF field levels presented 
in this study. IXUS software uses a fast and accurate EME calculation tool that allows for the 
determination of RF field strength in the vicinity of radio communication base stations and transmitters. 
At its core, the IXUS EME calculation module implements evaluation techniques detailed in the ITU-T 
K.61, CENELEC EN 50383, and IEC 62232 specifications and referenced in C95.3 IEEE Recommended 
Practice for Measurements and Computations of Electric, Magnetic, and Electromagnetic Fields with 
Respect to Human Exposure to Such Fields, 0 Hz to 300 GHz. The EME calculation result at any point in 
3D space is achieved via a synthetic ray tracing technique, a conservative cylindrical envelope method, or 
through full-wave electromagnetic simulation. The ray tracing method is an advanced computation 
method described in IEC 622322 where the power is summed from elemental sources representing the 
individual components of the antenna which are selected by an analysis of published manufacturer 
datasheets and antenna pattern information. The selection of the solution method is determined by the 
particular antenna being considered.    
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APPENDIX D: CERTIFICATIONS 
 
I, Katrina Styx, preparer of this report certify that I am fully trained and aware of the rules and regulations 
of both the Federal Communications Commissions (FCC) and the Occupational Safety and Health 
Administration (OSHA) with regard to Human Exposure to Radio Frequency Radiation.  I have been 
trained in the procedures and requirements outlined in AT&T’s RF Exposure: Responsibilities, 
Procedures & Guidelines document. 
 

Katrina Styx                                              

5/13/2024 

 

 

I, Yasir Alqadhili, reviewer and approver of this report certify that I am fully trained and aware of the 
rules and regulations of both the Federal Communications Commissions (FCC) and the Occupational 
Safety and Health Administration (OSHA) with regard to Human Exposure to Radio Frequency 
Radiation.  I have been trained in the procedures and requirements outlined in AT&T’s RF Exposure: 
Responsibilities, Procedures & Guidelines document. 

 

Yasir Alqadhili                                            

5/13/2024 
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APPENDIX E: PROPRIETARY STATEMENT 
 
This report was prepared for the use of AT&T to meet all applicable FCC requirements. It was performed 
in accordance with generally accepted practices of other consultants undertaking similar studies at the 
same time and in the same locale under like circumstances. The conclusions provided by Centerline are 
based solely on the information provided by AT&T and all observations in this report are valid on the 
date of the investigation. Any additional information that becomes available concerning the site should be 
provided to Centerline so that our conclusions may be revised and modified, if necessary. This report has 
been prepared in accordance with Standard Conditions for Engagement and authorized proposal, both of 
which are integral parts of this report. No other warranty, expressed or implied, is made. 
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