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15 Commerce Way 
Suite B 
Norton, MA 02766 
 
RE:              
Site Number: BS23XC490 
Site Name: Cedar Street Water Tank 
Site Address: 396 Cedar Street, Ashland, MA 01721         
 
To whom it may concern: 
 
Chappell Engineering Associates, LLC has performed a structural analysis of the existing Sprint antenna mounts located on the above-
referenced water tank at approximately 80ft AGL. 
 
The existing antenna mounts consist of six (6) stud-welded antenna mounting assemblies (2 per sector, total of 3 sectors) secured to 
the existing water tank face.  Two (2) stand-off mounts are used per antenna pipe connection with each stand-off mounts utilizing eight 
(8) 5/16” studs.  Our analysis has considered the following total major equipment loads indicated on the antenna design summary 
(included in this report) to be installed on the existing antenna mounting frames: 
 
Sectors Status Antenna/RRH Dimensions (in) Location 
Alpha, Beta, Proposed (1) CommScope DT465B-2XR   71.9H x 13.8W x 8.2D Mounted to Water Tank 
Gamma Proposed (1) ALU RRH 800MHz  21.1H x 13.8W x 16.8D Mounted to Water Tank 
 Proposed (1) ALU RRH 2500MHz  26.1H x 18.6W x 6.7D Mounted to Water Tank 
 Existing (1) RFS APXVSPP18-C    72.0H x 11.8W x 7.0D Mounted to Water Tank 
 Existing (1) ALU RRH 800MHz  21.1H x 13.8W x 16.8D Mounted to Water Tank 
 Existing (1) ALU RRH 1900MHz    26.0H x 14.0W x 15.0D Mounted to Water Tank 
 
Additionally, since the existing antenna mounting pipes currently support a single AT&T antenna and Ericsson RRU, we have included 
the AT&T antenna and RRU in our analysis of the existing mount.  For additional mast stability the existing upper free end of the 
antenna support mast shall be braced back to the tank dome.  Proposed 3”x3”x1/4” angles will be added attached to the existing 
antenna mounting pipes & tied back to the water tank as shown on the construction drawings.   
 
We have performed an analysis of the antenna mounting pipe and stud weld connections to verify the existing mounts can support the 
proposed loads shown above.   
 
Photos of the existing antennas/RRHs and the proposed locations of the new antennas/RRHs and bracing are enclosed for your 
convenience.  A copy of the DO Macro upgrade construction drawings detail the additional bracing L’s and connections.  Our analysis 
and results are also included in this report.  Based upon our analysis of the proposed antenna mounts, the information obtained from 
our site visit, and the magnitude of the anticipated loads, we consider the proposed antenna mounts, once reinforced with the 
additional bracing angles will have adequate capacity to support the proposed antenna configuration as shown on the 
construction drawings. 
 
 
If you have any questions regarding this matter, please do not hesitate to call. 
 
 
Very truly yours, 
CHAPPELL ENGINEERING ASSOCIATES, LLC 
 
 
 
 
 
Clement J Salek, P.E. 
CJS/cjs 
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Market: Boston Revision 2.0 Rev Date:    4-Aug-2017

Cascade ID BS23XC490 BTS OEM:  ALU RFDS Type:  Preliminary

Augment Import Code:   SPDOMU01_DO_Macro_Upgrade Augment: DO Macro Upgrade

Address:  396 Cedar Street, Ashland, MA, 01721 Sprint Eng. Name: Bill Hastings Bill.M.Hastings@sprint.com Eng. Phone: 978-590-9700
Latitude: 42.23533599  | Longitude: -71.43961716 Manager Name: Jonathan Hull Jonathan.B.Hull@sprint.com Manager Phone: 617-233-2920

Detailed RFDS Description: RFE:  Praveen Meesarapu Praveen.Meesarapu@sprint.com RFE Phone:  301-728-0006

Triband final config using NV +  800/2.5 dual band antenna.  Adding 
2nd 800 RRH and 2.5 RRH

Filter Analysis Complete:  YES Border Analysis Complete:  YES Channel Plan Complete:  YES

Alpha Beta Gamma
1900MHz_Azimuth 10 170 270
1900MHz_No_of_Antennas 1 1 1
1900MHz_RADCenter(ft) 80.2 80.2 80.2
1900MHz_Antenna Make RFS RFS RFS
1900MHz_Antenna Model APXVSPP18-C-A20 APXVSPP18-C-A20 APXVSPP18-C-A20
1900MHz_Horizontal_Beamwidth 65 65 65
1900MHz_Vertical_Beamwidth 6 6 6
1900MHz_Antenna Dimensions (ft) & Weight (lbs) 72 x 11.8 x 7.9 | 28 (lbs) 72 x 11.8 x 7.9 | 28 (lbs) 72 x 11.8 x 7.9 | 28 (lbs)
1900MHz_AntennaGain(dBi) 18 18 18
1900MHz_E_Tilt 0 0 0
1900MHz _M_Tilt 0 0 0
1900_Effective_Tilt 0 0 0
1900MHz_Carrier_Forecast_Year_2017
1900MHz_RRH Manufacturer ALU ALU ALU
1900MHz_RRH Model RRH 1900 4X45 65MHz RRH 1900 4X45 65MHz RRH 1900 4X45 65MHz
1900MHz_RRH Count 1 1 1
1900MHz_RRH Specs 25 x 11.1 x 11.4 (60 lbs) 25 x 11.1 x 11.4 (60 lbs) 25 x 11.1 x 11.4 (60 lbs)
1900MHz_RRH Location Top of the Pole/Tower Top of the Pole/Tower Top of the Pole/Tower
1900MHz Combiner Model No Combiner Required No Combiner Required No Combiner Required
1900MHz  Power Split Ratio (Main/Split)
1900MHz Splitter Manufacturer
1900MHz Splitter Model No Splitter Required No Splitter Required No Splitter Required
1900MHz Number of Splitters 0 0 0
1900MHz_Top_Jumper #1_Length (RRH or Combiner-to-Antenna for 
TT or Main Coax to Antenna for Ground Mount, ft) 8 8 8
1900MHz_Top_Jumper #1_Cable_Model (RRH or Combiner-to-
Antenna for TT or Main Coax to Antenna for Ground Mount) LCF12-50J LCF12-50J LCF12-50J
1900MHz_Top_Jumper #2_Length (RRH to Combiner for TT if 
applicable, ft)
1900MHz_Top_Jumper #2_Cable_Model (RRH to Combiner for TT if 
applicable)
1900MHz_Main_Cable_Length (ft) 105.2 105.2 105.2
1900MHz_Main_Cable_Model Hyberflex Cable Hyberflex Cable Hyberflex Cable
1900MHz_Bottom_Jumper #1_Length (Ground based RRH to 
Combiner-OR-Main Coax, ft)
1900MHz_Bottom_Jumper #1_Cable_Model (Ground based RRH to 
Combiner-OR-Main Coax)
1900MHz_Bottom_Jumper #2_Length (Ground based-Combiner to 
Main Coax, ft)
1900MHz_Bottom_Jumper #2_Cable_Model (Ground based-
Combiner to Main Coax)

Si
te

 D
at

a
19

00



800MHz_Azimuth 10 170 270
800MHz_No_of_Antennas 1 1 1
800MHz_RADCenter(ft) 80.2 80.2 80.2
800MHz_AntennaMake NA NA NA

800MHz_AntennaModel
Antenna assigned on a different 

band
Antenna assigned on a different 

band
Antenna assigned on a different 

band
800MHz_Horizontal_Beamwidth NA NA NA
800MHz_Vertical_Beamwidth NA NA NA
800MHz_Antenna Dimensions (ft) & Weight (lbs) NA | NA NA | NA NA | NA
800MHz_AntennaGain (dBd) NA NA NA
800MHz_E_Tilt 0 0 0
800MHz_M_Tilt 0 0 0
800 MHz_Effective Tilt (degrees) 0 0 0
800MHz_RRH Manufacturer ALU ALU ALU
800_Combiner_Model No Combiner Required No Combiner Required No Combiner Required
800MHz_RRH Model RRH 800 MHz 2x50W RRH 800 MHz 2x50W RRH 800 MHz 2x50W
800MHz_RRH Specs 15.8 x 13 x 14 (64 lbs) 15.8 x 13 x 14 (64 lbs) 15.8 x 13 x 14 (64 lbs)
800MHz_RRH Count 2 2 2
800MHz_RRH Location Top of the Pole/Tower Top of the Pole/Tower Top of the Pole/Tower
800MHz Power Split Ratio (Main/Split)
800MHz Splitter Manufacturer
800MHz Splitter Model
800MHz Number of Splitters 0 0 0
800_Top_Jumper #1_Length (RRH to Antenna for TT or Main Coax to 
Antenna for GM) 8 8 8
800_Top_Jumper_Cable_Model (RRH to Antenna for TT or Main Coax 
to Antenna for GM) LCF12-50J LCF12-50J LCF12-50J
800MHz_Main_Coax_Cable_Length (ft) NA NA NA
800MHz_Main_Coax_Cable_Model NA NA NA
800_Bottom_Jumper #1_Length (Ground based RRH to Main Coax)
800_Bottom_Jumper #1_Cable_Model (Ground based RRH to Main 
Coax)
2500MHz_Azimuth 10 170 270
2500MHz_No_of_Antennas 1 1 1
2500MHz_RADCenter(ft) 80.2 80.2 80.2
2500MHz_AntennaMake Commscope Commscope Commscope
2500MHz_AntennaModel DT465B-2XR DT465B-2XR DT465B-2XR
2500MHz_Horizontal_Beamwidth 68 68 68
2500MHz_Vertical_Beamwidth 4.3 4.3 4.3
2500MHz_AntennaHeight (ft) 72 x 13.8 x 8.2 | 58 (lbs) 72 x 13.8 x 8.2 | 58 (lbs) 72 x 13.8 x 8.2 | 58 (lbs)
2500MHz_AntennaGain (dBd) 17.5 17.5 17.5
2500MHz_E_Tilt 0 -1 0
2500MHz_M_Tilt 0 0 0
2500 MHz_Effective Tilt (degrees) 0 -1 0
2500MHz_RRH Manufacturer ALU ALU ALU
2500_Combiner_Model No Combiner Required No Combiner Required No Combiner Required

2500MHz_RRH Model TD-RRH8x20-25 TD-RRH8x20-25 TD-RRH8x20-25
2500MHz_RRH Count 1 1 1
2500MHz_RRH Location Top of the Pole/Tower Top of the Pole/Tower Top of the Pole/Tower
2500MHz Power Split Ratio (Main/Split)
2500MHz Splitter Manufacturer
2500MHz Splitter Model
2500MHz Number of Splitters 0 0 0
2500_Top_Jumper #1_Length (RRH to Antenna for TT or Main Coax 
to Antenna for GM) 8 8 8
2500_Top_Jumper_Cable_Model (RRH to Antenna for TT or Main 
Coax to Antenna for GM) LCF12-50J LCF12-50J LCF12-50J
2500MHz_Main_Cable_Length (ft) 105.2
2500MHz_Main_Cable_Model Hyberflex Cable
2500_Bottom_Jumper #1_Length (Ground based RRH to Main Coax)
2500_Bottom_Jumper #1_Cable_Model (Ground based RRH to Main 
Coax)
Has_Split No No No
Plumbing Scenario Option B Option B Option B
Date Updated
Update Description
Site Type
Comments

This RFDS is Deployment View
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CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

AT LEAST 72 HOURS PRIOR TO
DIGGING, THE CONTRACTOR IS

REQUIRED TO CALL DIG SAFE AT 811

811

DigSafe
MA.ME.NH.RI.VT

T-1

SITE INFORMATION

SITE NAME:

SITE ADDRESS:

SITE TYPE:

PROJECT:

SITE CASCADE:

THE FOLLOWING PARTIES HEREBY APPROVE AND ACCEPT THESE DOCUMENTS AND
AUTHORIZE THE CONTRACTOR TO PROCEED WITH THE CONSTRUCTION DESCRIBED
HEREIN.  ALL DOCUMENTS ARE SUBJECT TO REVIEW BY THE LOCAL BUILDING
DEPARTMENT AND MAY IMPOSE CHANGES OR MODIFICATIONS.

SPRINT: DATE:

CONSTRUCTION
MANAGER: DATE:

LEASING/
SITE ACQUISITION: DATE:

RF ENGINEER: DATE:

LANDLORD/
TOWER OWNER: DATE:

POWER COMPANY:

AAV PROVIDER:

EQUIPMENT SUPPLIER:

COUNTY:

LATITUDE (NAD83):
GOOGLE EARTH 2-C CONFIRMATION

LONGITUDE (NAD83):
GOOGLE EARTH 2-C CONFIRMATION

ZONING JURISDICTION:

ZONING DISTRICT:

SPRINT CM:

PROPERTY OWNER:

AREA MAP

LOCATION MAP -  GOOGLE EARTH 2-C CONFIRMATION

PROJECT DESCRIPTION DRAWING INDEX

APPROVALSGENERAL NOTES

SHEET NO. SHEET TITLE REV. CHK. BY.



CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

SP-1

THESE OUTLINE SPECIFICATIONS IN CONJUNCTION WITH THE SPRINT STANDARD CONSTRUCTION SPECIFICATIONS, INCLUDING CONTRACT DOCUMENTS AND THE
CONSTRUCTION DRAWINGS DESCRIBE THE WORK TO BE PERFORMED BY THE CONTRACTOR.

SECTION 01 100 - SCOPE OF WORK

“ ”

“ ”

“ ”

SECTION 01 300 - CELL SITE CONSTRUCTION

“ ”

“ ”

“ ”

CONTINUE SHEET SP-2

“ ”

SECTION 01 200 - COMPANY FURNISHED MATERIAL AND EQUIPMENT

“ ”

“ ”

“ ”



CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

SP-2

SECTION 07 500 - ROOF CUTTING, PATCHING AND REPAIR

1.4 SUBMITTALS:

CONTINUED FROM SP-1:

SECTION 01 400 - SUBMITTALS, TESTS, AND INSPECTIONS

“ ”

“ ” “ ”

“ ”

SECTION 01 500 - PROJECT REPORTING

“ ”

CONTINUE SHEET SP3



CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

SP-3

HYBRID CABLES INSTALLATION:

”

”
”

WEATHERPROOFING EXTERIOR CONNECTORS AND HYBRID CABLE GROUND KITS:

” ”

”
”

”

SECTION 11 800 - INSTALLATION OF MULTIMODAL BASE STATIONS (MMBTS) AND
RELATED EQUIPMENT
SUMMARY:

DC CIRCUIT BREAKER LABELING

SECTION 11 800 - INSTALLATION OF MULTIMODAL BASE TRANSCEIVER STATIONS
(MMBTS) AND RELATED EQUIPMENT
SUMMARY:

SUPPORTING DEVICES:

SUPPORTING DEVICES:

ELECTRICAL IDENTIFICATION:

SECTION 26 200 - ELECTRICAL MATERIALS AND EQUIPMENT

CONDUIT:

HUBS AND BOXES:

SUPPLEMENTAL GROUNDING SYSTEM

EXISTING STRUCTURE:

CONDUIT AND CONDUCTOR INSTALLATION:

MATERIALS:

PAINT SCHEDULE:

PAINTING APPLICATION:

TOUCHUP PAINTING:

“ ” “ ” “ ”

”

SECTION 11 700 - ANTENNA ASSEMBLY, REMOTE RADIO HEADS AND CABLE
INSTALLATION

REMOTE ELECTRICAL TILT (RET) CABLES:

CONTINUED FROM SP-2:
SECTION 09 900 - PAINTING
QUALITY ASSURANCE:



CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

A-1



CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

A-2



CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721
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CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721
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CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721
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CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721
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CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

S-1



CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

E-1

SYMBOL LEGEND

CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721



CEDAR ST.
WATER TANK

BS23XC490

396 CEDAR STREET
ASHLAND, MA 01721

E-2
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Chappell Engineering Assoc, 
LLC 

201 Boston Post Road West 

Project 

 
Date 

09:30:49 05/11/18  

Marlborough, MA 01752 
Phone: (508) 481-7400 
FAX: (508) 481-7406 

Client 
 

Designed by 

CJS 

  Tower Input Data    
 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in Middlesex County, Massachusetts. 
 Basic wind speed of 105 mph. 
 Structure Class II. 
 Exposure Category B. 
 Topographic Category 1. 
 Crest Height 0.00 ft. 
 Nominal ice thickness of 1.0000 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 40 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC 

Specifications.. 
 Tower members are ''hot dipped'' galvanized in accordance with ASTM A123 and ASTM A153 Standards.. 
 Welds are fabricated with ER-70S-6 electrodes.. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1. 
 Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered. 

 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Commscope DT465B-2XR A None   0.0000 80.00 No Ice 
1/2'' Ice
1'' Ice 

9.66 
10.22 
10.79 

5.98 
6.44 
6.91 

0.060 
0.118 
0.182 

ALU 1900 RRH A None   0.0000 80.00 No Ice 
1/2'' Ice
1'' Ice 

2.92 
3.16 
3.41 

2.92 
3.16 
3.41 

0.090 
0.116 
0.145 

ALU 800 RRH A None   0.0000 80.00 No Ice 
1/2'' Ice
1'' Ice 

2.53 
2.75 
2.97 

2.14 
2.34 
2.56 

0.055 
0.077 
0.101 

ALU TD-RRH8x20-25 A None   0.0000 80.00 No Ice 
1/2'' Ice
1'' Ice 

4.72 
5.01 
5.32 

1.70 
1.92 
2.14 

0.070 
0.097 
0.128 

AM-X-CD-15-85-00T w/pipe A None   0.0000 0.00 No Ice 
1/2'' Ice
1'' Ice 

8.26 
8.81 
9.36 

6.13 
7.07 
7.90 

0.072 
0.132 
0.204 

Ericsson RRUS-12 A None   0.0000 0.00 No Ice 
1/2'' Ice
1'' Ice 

3.67 
3.93 
4.19 

1.35 
1.52 
1.70 

0.058 
0.081 
0.108 
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Chappell Engineering Assoc, 
LLC 

201 Boston Post Road West 

Project 

 
Date 

09:30:49 05/11/18  

Marlborough, MA 01752 
Phone: (508) 481-7400 
FAX: (508) 481-7406 

Client 
 

Designed by 

CJS 

 Discrete Appurtenance Pressures - No Ice    GH = 1.100   
 

Description Aiming 
Azimuth  

° 

Weight 
 

K 

Offsetx 

 
ft 

Offsetz 

 
ft 

z 
 

ft 

Kz qz 
 

psf 

CAAC 
Front 

ft2 

CAAC 
Side 
ft2 

Commscope 
DT465B-2XR 

0.0000 0.060 0.00 0.00 80.00 0.927 25 9.66 5.98

ALU 1900 RRH 0.0000 0.090 0.00 0.00 80.00 0.927 25 2.92 2.92
ALU 800 RRH 0.0000 0.055 0.00 0.00 80.00 0.927 25 2.53 2.14
ALU TD-RRH8x20-25 0.0000 0.070 0.00 0.00 80.00 0.927 25 4.72 1.70
AM-X-CD-15-85-00T 
w/pipe 

0.0000 0.072 0.00 0.00 0.00 1.000 27 8.26 6.13

Ericsson RRUS-12 0.0000 0.058 0.00 0.00 0.00 1.000 27 3.67 1.35
  Sum 

Weight: 
0.405  

 

 Discrete Appurtenance Vectors - No Ice   
 

Commscope DT465B-2XR - Elevation 80 - None A 

Wind 
Azimuth 

° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.264 0.000 0.000 -0.264 -21.13 0.00 0.00

90 0.264 0.000 0.264 0.000 0.00 -21.13 0.00
180 0.264 0.000 0.000 0.264 21.13 0.00 0.00

ALU 1900 RRH - Elevation 80 - None A 

Wind 
Azimuth 

° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.080 0.000 0.000 -0.080 -6.38 0.00 0.00

90 0.080 0.000 0.080 0.000 0.00 -6.38 0.00
180 0.080 0.000 0.000 0.080 6.38 0.00 0.00

ALU 800 RRH - Elevation 80 - None A 
Wind 

Azimuth 
° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.069 0.000 0.000 -0.069 -5.53 0.00 0.00

90 0.069 0.000 0.069 0.000 0.00 -5.53 0.00
180 0.069 0.000 0.000 0.069 5.53 0.00 0.00

ALU TD-RRH8x20-25 - Elevation 80 - None A 
Wind 

Azimuth 
° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.129 0.000 0.000 -0.129 -10.33 0.00 0.00

90 0.129 0.000 0.129 0.000 0.00 -10.33 0.00
180 0.129 0.000 0.000 0.129 10.33 0.00 0.00

AM-X-CD-15-85-00T w/pipe - Elevation 0 - None A 
Wind 

Azimuth 
° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.244 0.000 0.000 -0.244 0.00 0.00 0.00

90 0.244 0.000 0.244 0.000 0.00 0.00 0.00
180 0.244 0.000 0.000 0.244 0.00 0.00 0.00

Ericsson RRUS-12 - Elevation 0 - None A 
Wind 

Azimuth 
° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.108 0.000 0.000 -0.108 0.00 0.00 0.00

90 0.108 0.000 0.108 0.000 0.00 0.00 0.00
180 0.108 0.000 0.000 0.108 0.00 0.00 0.00
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Chappell Engineering Assoc, 
LLC 

201 Boston Post Road West 

Project 

 
Date 

09:30:49 05/11/18  

Marlborough, MA 01752 
Phone: (508) 481-7400 
FAX: (508) 481-7406 

Client 
 

Designed by 

CJS 

 Discrete Appurtenance Pressures - With Ice    GH = 1.100   
 

Description Aiming 
Azimuth  

° 

Weight 
 

K 

Offsetx 

 
ft 

Offsetz 

 
ft 

z 
 

ft 

Kz qz 
 

psf 

CAAC 
Front 

ft2 

CAAC 
Side 
ft2 

tz 
 

in 
Commscope 
DT465B-2XR 

0.0000 0.366 0.00 0.00 80.00 0.927 4 12.18 8.10 2.1852

ALU 1900 RRH 0.0000 0.231 0.00 0.00 80.00 0.927 4 4.05 4.05 2.1852
ALU 800 RRH 0.0000 0.176 0.00 0.00 80.00 0.927 4 3.55 3.11 2.1852
ALU TD-RRH8x20-25 0.0000 0.219 0.00 0.00 80.00 0.927 4 6.07 2.72 2.1852
AM-X-CD-15-85-00T 
w/pipe 

0.0000 0.072 0.00 0.00 0.00 1.000 4 8.26 6.13 0.0000

Ericsson RRUS-12 0.0000 0.058 0.00 0.00 0.00 1.000 4 3.67 1.35 0.0000
  Sum 

Weight: 
1.122  

 

 Discrete Appurtenance Vectors - With Ice   
 

Commscope DT465B-2XR - Elevation 80 - None A 

Wind 
Azimuth 

° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.048 0.000 0.000 -0.048 -3.87 0.00 0.00

90 0.048 0.000 0.048 0.000 0.00 -3.87 0.00
180 0.048 0.000 0.000 0.048 3.87 0.00 0.00

ALU 1900 RRH - Elevation 80 - None A 

Wind 
Azimuth 

° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.016 0.000 0.000 -0.016 -1.29 0.00 0.00

90 0.016 0.000 0.016 0.000 0.00 -1.29 0.00
180 0.016 0.000 0.000 0.016 1.29 0.00 0.00

ALU 800 RRH - Elevation 80 - None A 
Wind 

Azimuth 
° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.014 0.000 0.000 -0.014 -1.13 0.00 0.00

90 0.014 0.000 0.014 0.000 0.00 -1.13 0.00
180 0.014 0.000 0.000 0.014 1.13 0.00 0.00

ALU TD-RRH8x20-25 - Elevation 80 - None A 
Wind 

Azimuth 
° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.024 0.000 0.000 -0.024 -1.93 0.00 0.00

90 0.024 0.000 0.024 0.000 0.00 -1.93 0.00
180 0.024 0.000 0.000 0.024 1.93 0.00 0.00

AM-X-CD-15-85-00T w/pipe - Elevation 0 - None A 
Wind 

Azimuth 
° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.035 0.000 0.000 -0.035 0.00 0.00 0.00

90 0.035 0.000 0.035 0.000 0.00 0.00 0.00
180 0.035 0.000 0.000 0.035 0.00 0.00 0.00

Ericsson RRUS-12 - Elevation 0 - None A 
Wind 

Azimuth 
° 

Fa  
 

K 

Fs  
 

K 

Vx 
 

K 

Vz 
 

K 

OTMx 
 

kip-ft 

OTMz 
 

kip-ft 

Torque 
 

kip-ft 
0 0.016 0.000 0.000 -0.016 0.00 0.00 0.00

90 0.016 0.000 0.016 0.000 0.00 0.00 0.00
180 0.016 0.000 0.000 0.016 0.00 0.00 0.00
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Chappell Engineering Associates, LLC Strap 2017.00

Cedar St WT Ashland MA                                                       
                                                       
Prepared by:                     Date: 5/14/18

Load no. 1: Front No Ice (units - kips ft.)

/ JOINT LOADS
FX1 0.13 FX3 -0.03 N 15 13
FX1 0.12 FX3 -0.06 N 11 9
FX1 0.13 FX3 -0.09 N 14 12 10
/ END

F O R C E   S U M M A T I O N

FX1=0.89 kip
FX2=0. kip
FX3=-0.45 kip

Load no. 2: Side No Ice (units - kips ft.)

/ JOINT LOADS
/ JOINT LOADS
FX2 0.13 FX3 -0.03 N 15 13
FX2 0.12 FX3 -0.06 N 11 9
FX2 0.13 FX3 -0.09 N 14 12 10

/ END

F O R C E   S U M M A T I O N

FX1=0. kip
FX2=0.89 kip
FX3=-0.45 kip

Load no. 3: Front Ice (units - kips ft.)

/ JOINT LOADS
/ JOINT LOADS
FX1 0.02 FX3 -0.09 N 15 13
FX1 0.018 FX3 -0.102 N 11 9
FX1 0.02 FX3 -0.108 N 14 12 10

/ END

F O R C E   S U M M A T I O N

FX1=0.136 kip
FX2=0. kip
FX3=-0.708 kip



Chappell Engineering Associates, LLC Strap 2017.00

Cedar St WT Ashland MA                                                       
                                                       
Prepared by:                     Date: 5/14/18

Load no. 4: Side Ice (units - kips ft.)

/ JOINT LOADS
/ JOINT LOADS
/ JOINT LOADS
FX2 0.02 FX3 -0.09 N 15 13
FX2 0.018 FX3 -0.102 N 11 9

FX2 0.02 FX3 -0.108 N 14 12 10
/ END

F O R C E   S U M M A T I O N

FX1=0. kip
FX2=0.136 kip
FX3=-0.708 kip

Load no. 5: Selfweight (units - kips ft.)

/ BEAM LOADS
SELF  X3 -1. B 1 TO 15
/ END

F O R C E   S U M M A T I O N

FX1=0. kip
FX2=0. kip
FX3=-0.1814 kip

Load no. 6: Front Frame Ice (units - kips ft.)

/ BEAM LOADS
DIST GL FX1 0.0015 B 15 14 13 12 11 10 9 8 7 6 5 3 4
/ END

F O R C E   S U M M A T I O N

FX1=0.0348 kip
FX2=0. kip
FX3=0. kip

Load no. 7: Side Frame Ice (units - kips ft.)

/ BEAM LOADS
/ BEAM LOADS
DIST GL FX2 0.0015 B 15 14 13 12 11 10 9 8 7 6 5 3 4
/ END



Chappell Engineering Associates, LLC Strap 2017.00

Cedar St WT Ashland MA                                                       
                                                       
Prepared by:                     Date: 5/14/18

Load no. 7: Side Frame Ice (units - kips ft.)

F O R C E   S U M M A T I O N

FX1=0. kip
FX2=0.0348 kip
FX3=0. kip

Load no. 8: Front Frame No Ice (units - kips ft.)

/ BEAM LOADS
/ BEAM LOADS
DIST GL FX1 0.008 B 15 14 13 12 11 10 9 8 7 6 5 3 4
/ END

F O R C E   S U M M A T I O N

FX1=0.1854 kip
FX2=0. kip
FX3=0. kip

Load no. 9: Side Frame No Ice (units - kips ft.)

/ BEAM LOADS
/ BEAM LOADS
/ BEAM LOADS
DIST GL FX2 0.008 B 15 14 13 12 11 10 9 8 7 6 5 3 4
/ END STATIC

F O R C E   S U M M A T I O N

FX1=0. kip
FX2=0.1854 kip
FX3=0. kip





















Chappell Engineering Associates, LLC Strap 2017.00

Cedar St WT Ashland MA                                                       
                                                       
Prepared by:                     Date: 5/14/18

COMBINATIONS TABLE

Comb.

Front No Ice
   1   1 *  1.00 + 5 *  1.20 + 8 *  1.00

Side No Ice
   2   2 *  1.00 + 5 *  1.20 + 9 *  1.00

Front Iced
   3   3 *  1.00 + 5 *  1.40 + 6 *  1.00

Side Iced
   4   4 *  1.00 + 5 *  1.40 + 7 *  1.00













Chappell Engineering Associates, LLC Strap 2017.00

Cedar St WT Ashland MA Code: AISC-LRFD
                                                       
Prepared by:                     Date: 5/14/18

R e s u l t s   S u m m a r y   T a b l e

C A P A C I T Y
Defl  Dir Combined

Beam   Section Com L/ Slen Axial Shear Mom LTB Axial+Mom

3 L 3x3x1/4            2 9999  82 -0.02 MJ 0.00 0.01 0.01     0.02      
MI 0.00 0.01 0.00

4 L 3x3x1/4            2 9999  82 -0.03 MJ 0.00 0.01 0.01     0.03      
MI 0.00 0.01 0.00

15 PIPE 3                2  823 121 -0.02 MJ 0.03 0.19 0.19     0.20      
MI 0.02 0.19 0.00



Chappell Engineering Associates, LLC Strap 2017.00

Cedar St WT Ashland MA Code: AISC-LRFD
                                                       
Prepared by:                     Date: 5/14/18

Detailed Results Table for Beam 15 - 5

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

X2 (Major axis)
Beam: 16                           8 

15 to  5
15.08

CONSTRAINTS DESIGN DATA

- Sections   : Check - Kx = 1.00         - Ky = 1.00
- Steel Grade: A53    - Allow. Slend. :  200 (compr.)  300 (tens.)

- Allowable Deflection  : 1/240
- Tension Area Reduction Factor : 1.00
- Building type : Unbraced

Section: PIPE 3 

Ix =     3.02  Iy =     3.02in4   Zx =   2.33   Zy =   2.33in3  Area =  2.23
D  =     3.50   t =     0.22in

J =     6.03  Cw =     0.00in6

DESIGN COMBINATION = 2    

M2 Moment Diagram

0.00 0.00

0.02

Max. AXIAL Force =     0.01 (tens.),    -0.42 (compr.)   Max. SHEAR Force =     0.01
M3 Moment Diagram

0.00 0.00

1.17

Max. AXIAL Force =     0.01 (tens.),    -0.42 (compr.)   Max. SHEAR Force =     0.52

SECTION CLASSIFICATION:   *** COMPACT ***

Limiting Ratios: Compact Non-Compact Slender -axial
d/t= 16.16  <   58.0  256.9   91.1 (Fy=  35.0  R =  0.005 )

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

V2 Shear Vu/0.9Vn<1.00 Aw =      1.11 Vu =    0.52
G2.1.b-i Vn=0.6*Fy*Aw Vn =   23.43 0.02

M3 Moment M Z =      2.33 M =    1.17
(F8-1) < 1.00 Mn =    6.81 0.19

without LTB 0.9Mn

M2 Moment M Z =      2.33 M =    0.02
(F8-1) < 1.00 Mn =    6.81 0.00

without LTB 0.9Mn



Chappell Engineering Associates, LLC Strap 2017.00

Cedar St WT Ashland MA Code: AISC-LRFD
                                                       
Prepared by:                     Date: 5/14/18

Detailed Results Table for Beam 15 - 5

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

Deflection defl. defl =
< 1.00 0.21982 0.29

L / 240

Axial Pu (kL/r)x =113 Pu =    0.42
Force < 1.00 (kL/r)y =113 Ag =    2.23
(E3-1) 0.9AgFcr Fcr =   18.25 0.01

Slender. reduct. x   =    0.73 y =   0.73

Combined Pr  Mrx  Mry Cmx =      1.00 Mrx =    0.02
Forces + + Cmy =      1.00 Mry =    1.18 0.20

(compress.) 2Pn Mnx Mny Pex =     50.19 B1x =    1.01
(H1-1b) < 1.00 Pey =     50.19 B1y =    1.01

Detailed Results Table for Beam 4

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

X2 (Major axis)
Beam: 5                            7 

4
4.05

CONSTRAINTS DESIGN DATA

- Sections   : Check - Kx = 1.00         - Ky = 1.00
- Steel Grade: A36    - Allow. Slend. :  200 (compr.)  300 (tens.)

- Allowable Deflection  : 1/240
- Tension Area Reduction Factor : 1.00
- Building type : Unbraced

Section: L 3x3x1/4 

Ix =     1.24  Iy =     1.24in4   Sx =   0.58   Sy =   0.58in3  Area =  1.44
h  =     3.00   b =     3.00in     t =   0.25   ey =   2.15in   ex =  2.15in

J =     0.03  Cw =     0.00in6   Iv =   0.50  in4

DESIGN COMBINATION = 2    

M2 Moment Diagram
0.00 0.00

0.01

Max. AXIAL Force =    -1.02 (compr.)   Max. SHEAR Force =     0.01



Chappell Engineering Associates, LLC Strap 2017.00

Cedar St WT Ashland MA Code: AISC-LRFD
                                                       
Prepared by:                     Date: 5/14/18

Detailed Results Table for Beam 4

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

M3 Moment Diagram

0.00 0.00

-0.01

Max. AXIAL Force =    -1.02 (compr.)   Max. SHEAR Force =     0.01

SECTION CLASSIFICATION:   *** COMPACT ***

Limiting Ratios: Compact Non-Compact Slender -axial
d/t= 12.10  <   15.3   25.8   12.8 (Fy=  36.0 )            
b/t= 12.10  <   15.3   25.8   12.8

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

M3 Moment M Z =      0.58 M =    0.01
(F10-1) < 1.00 Mn =    2.60 0.01

without LTB 0.9Mn

M2 Moment M Z =      0.58 M =    0.01
(F10-1) < 1.00 Mn =    2.60 0.01

without LTB 0.9Mn

Axial Pu (kL/r)x =52 Pu =    1.02
Force < 1.00 (kL/r)y =82 Ag =    1.44
(E3-1) 0.9AgFcr Fcr =   25.30 0.03

Lateral M Lb =      4.05 M =    0.01
Torsional < 1.00 Mn =    2.34 0.01
Buckling 0.9Mn
(F10-2,3) Cb =      1.14 Me =   -1.00

Critical Segment from  0.00 to  4.05 on -z flange
Segment End Moments:    0.00 and    0.00

Combined Pr  Mrx  Mry Cmx =      1.00 Mrx =    0.01
Forces + + Cmy =      1.00 Mry =    0.02 0.03

(compress.) 2Pn Mnx Mny Pex =    153.11 B1x =    1.01
(H1-1b) < 1.00 Pey =     61.57 B1y =    1.02

Detailed Results Table for Beam 3

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

X2 (Major axis)
Beam: 5                            6 

3
4.05

CONSTRAINTS DESIGN DATA

- Sections   : Check - Kx = 1.00         - Ky = 1.00
- Steel Grade: A36    - Allow. Slend. :  200 (compr.)  300 (tens.)

- Allowable Deflection  : 1/240
- Tension Area Reduction Factor : 1.00
- Building type : Unbraced



Chappell Engineering Associates, LLC Strap 2017.00

Cedar St WT Ashland MA Code: AISC-LRFD
                                                       
Prepared by:                     Date: 5/14/18

Detailed Results Table for Beam 3

Moments: kips*foot , Forces: kips , Stresses: ksi , Section prop.: inch

Section: L 3x3x1/4 

Ix =     1.24  Iy =     1.24in4   Sx =   0.58   Sy =   0.58in3  Area =  1.44
h  =     3.00   b =     3.00in     t =   0.25   ey =   2.15in   ex =  2.15in

J =     0.03  Cw =     0.00in6   Iv =   0.50  in4

DESIGN COMBINATION = 2    

M2 Moment Diagram
0.00 0.00

0.01

Max. AXIAL Force =     1.02 (tens.)   Max. SHEAR Force =     0.01
M3 Moment Diagram

0.00 0.00

-0.01

Max. AXIAL Force =     1.02 (tens.)   Max. SHEAR Force =     0.01

SECTION CLASSIFICATION:   *** COMPACT ***

Limiting Ratios: Compact Non-Compact Slender -axial
d/t= 12.10  <   15.3   25.8   12.8 (Fy=  36.0 )            
b/t= 12.10  <   15.3   25.8   12.8

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

M3 Moment M Z =      0.58 M =    0.01
(F10-1) < 1.00 Mn =    2.60 0.01

without LTB 0.9Mn

M2 Moment M Z =      0.58 M =    0.01
(F10-1) < 1.00 Mn =    2.60 0.01

without LTB 0.9Mn

Axial Pu (kL/r)x =52 Pu =    1.02
Force < 1.00 (kL/r)y =82 Ag =    1.44
(D2-1) 0.9AgFy Fy =   36.00 0.02

Lateral M Lb =      4.05 M =    0.01
Torsional < 1.00 Mn =    2.34 0.01
Buckling 0.9Mn
(F10-2,3) Cb =      1.14 Me =   -1.00

Critical Segment from  0.00 to  4.05 on -z flange
Segment End Moments:    0.00 and    0.00

Combined Pr   Mrx  Mry Mrx =    0.01
Forces + + Mry =    0.01 0.02
(tension) 2Pn Mnx Mny

(H1-1b) < 1.00





General Information for Stud Welding Studs 
Standard Arc Welding Studs – Tensile and Torque Strengths 

Mild Steel – 61,000psi Minimum Ultimate, 50,000 psi Minimum Yield 
Thread 

Diameter
META1

(sq. in.)
Yield Load 

(lbs.) at 50,000 
psi

Ultimate Tensile 
Load (lbs) at 

61,000 psi 

Yield Torque2

(ft-lbs) at 
50,000 psi 

Ultimate Torque 
(ft-lbs) at 61,000 

psi

Shear Strength3

(75% of Tensile 
Strength)

10-24 UNC 0.0174 870 1,061 2.7 3.3 796 
10-32 UNF 0.0199 1,000 1,220 3.1 3.8 915 
       
1/4-20 UNC 0.0317 1,590 1,940 6.6 8.1 1,455 
1/4-28 UNF 0.0362 1,810 2,208 7.5 9.2 1,656 
       
5/16-18 UNC 0.0522 2,620 3,196 13.6 16.6 2,397 
5/16-24 UNF 0.0579 2,895 3,532 15.1 18.4 2,649 
       
3/8-16 INC 0.0773 3,875 4,728 24.2 29.5 3,546 
3/8-24 UNF 0.0876 4,380 5,344 27.4 33.4 4,008 
       
7/16- 14 UNC 0.1060 5,315 6,484 38.7 47.2 4,863 
7/16-20 UNF 0.1185 5,900 7,198 43.0 52.4 5,399 
       
1/2-13 UNC 0.1416 7,095 8,656 59.1 72.1 6,492 
1/2-20 UNF 0.1597 8,000 9,760 66.7 81.3 7,320 
       
5/8-11 UNC 0.2256 11,300 13,786 117.7 143.6 10,340 
5/8-18 UNF 0.2555 12,750 15,555 132.8 162.0 11,666 
       
3/4-10 INC 0.3340 16,700 20,374 208.8 254.7 15,281 
3/4-16 UNF 0.3724 18,600 22,692 232.5 283.7 17,019 
       
7/8-9 UNC 0.4612 23,100 28,182 336.9 411.0 21,137 
7/8-14 UNF 0.5088 25,450 31,049 371.1 452.8 23,287 
       
1-8 UNC 0.6051 30,300 36,966 505.0 616.1 27,725 
1-14 UNF 0.6791 33,900 41,358 565.0 689.3 31,019 

* Torque figures based on assumption that excessive deformation of thread has not taken relationship between torque/tension out of its 
proportional range. 

In actual practice, stud should not be used at its yield load. A factor of safety must be applied. It is generally 
recommended that studs not be used at more than 60% of yield strength, however, the factor of safety may vary up or 
down according to the particular application in which the studs are being used.  
The user of these studs will make this determination 

Formulae used to make the above calculations are as follows: 
 Ultimate Tensile L = SA    Ultimate Torque T = 0.2 x D x L    
 Yield Z = YA    Yield Torque T = 0.2 x D x Z  
     
Where D = Nominal Thread Diameter   A = Mean Effective Thread Area (META) 
 S = Tensile Stress (psi)   Y = Yield Stress (psi) 
 L = Tensile Load (lbs)   Z = Yield Load 
   T = Torque (in-lbs)   
       
1 META is used instead of root area in calculating screw lengths because of closer correlation with actual tensile strength. META

is based on mean diameter, which is the diameter of an imaginary co-axial cylinder whose surface would pass through the 
thread profile approximately midway between the minor and pitch diameters. 

2 In actual practice, stud should not be used at its yield load. A factor of safety must be applied. It is generally recommended that 
studs not be used at more than 60% of yield strength, however, the factor of safety may vary up or down according to the 
particular application in which the studs are being used.  

 The user will make this safety factor determination 

3 Shear values are based on Tensile Strength of the stud.
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