
CITY OF CAMBRIDGE 
MASSACHUSETTS 

BOARD OF ZONING APPEAL 
831 MASSACHUSETTS AVENUE 

CAMBRIDGE, MA 02139 
617 349-6100 

BZA APPLICATION FORM 
Plan No: 

GENERAL INFORMATION 

The undersigned hereby petitions the Board of Zoning Appeal for the following: 

Special Permit : __ v_ Variance : Appeal : 

BZA-017112-2019 

PETITIONER : Sprint Spectrum Realty Company, LLC - C/0 Simon J . Brighenti , Centerline Corn 

PETITIONER'S ADDRESS : 750 W. Center Street W. Bridgewater, MA 02379 

LOCATION OF PROPERTY : ..?l~·.:?f'KNorfolk St Cambridge , MA 02139 

TYPE OF OCCUPANCY: Telecom ZONING DISTRICT: Residence C- 1 Zone -------------------------
REASON FOR PETITION : 

Other : Replace existing antennas with new 

DESCRIPTION OF PETITIONER'S PROPOSAL : 

Remove existing previously-permitted rooftop telecommunication equipment and replace 
with upgraded equipment. This is an eligible faci l ities request pursuant to 47 USC 1455 

M 

SECTIONS OF ZONING ORDINANCE CITED : 

Article 4 . 000 Section 4.32 . G. l (Te l ecommunications Facility). -------
Article 4 . 000 Section 4 . 40 (Footnote 49) (Telecommunications Faci l ity) . 

--------
Article 6409 Section 47 USC 145 5 (a) (Middle Class Tax Relief Act) . 

--------
Article 10.000 Section 10.40 (Special Permit ) . 

Original Signature(s) : 

Address: 750 {). }. Coot-ev £4. 

Tel. No.: 

E-Mail Address : 

Date: 



:. ~:. ~· . '• 

BZA APPLICATION FORM - OWNERSHIP INFORMATION 

!'o be cOBpleted by O'IINBR, signed before a notazy and returned to 
!'he Secretary of t:.he Board o£ Zoning Appealas. 

rJwe __ ______l)~U_or___;__:; ~-; Y'_""~(_=(_~C~----
AJa r- (o:ii{' st (/1Yrl (!J? lOG~ /h A 0 ·-z I 39 

Address: 

State that I/We own the property located at __ 2_84 __ N_o_ITo_l_k_S_tr_ee_t ________________ __ 

which is the subject of this zoning application. 

The record title of this property is in the name of __ N_o_r_sh_ir_e_L_L~C ______________ __ 

*Pursuant to a deed of duly recorded in the date 11/17/08 , Middlesex South 

County Registry of Deeds at Book _5_1_89_7 ______ , Page __ 3_2_1 ______ ; or 

Middlesex Registry District of Land Court, Certificate No. __________________ __ 

Book ------------ Page 

SIGNA'J!UBE ~y OB 
AV1'Ho.RIZED mUSfEB, OJTICZR OB ABEN'Z* 

*Wr.i t:ten ev.idence o£ Agent 's standing to represent petitioner may be . requested. 

Commonwealth of Massachusetts, County of --~~--~L~LD~·~t?~·~l~~~-~~~~)(~--------------

The above-name Ar::;;; /Le fka n) personally appeared before me, 

this ols 1'1 of H/fyc A , 20l!j__, and made oath that the above statement is true. 

+~fr::-~~· ..g;·.,..<l!;.olj~~· ~£vu-:;..-_=::t-0~),_ ____ Notary 

-----My commission expires '-:..!oM& d lf; d.: ~ r6 ~ (Notary Seal). 

• If ownership is not shown in recorded deed, e.g. if by court order, recent 
deed, or inheritance, please include documentation. 

(ATTACHMEN'l' B - PAGE 3) 
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BZA APPLICATION FORM 

SUPPORTING STATEMENT FOR A SPECIAL PERMIT 

Please describe in complete detail how you meet each of the following criteria 
referring to the property and proposed changes or uses which are requested in 
your application. Attach sheets with additional information for special permits 
which have additional criteria, e.g.; fast food permdts, comprehensive permits, 
etc., which must be met. 

Granting the Special Permit requested for 288 Norfolk St Cambridge, MA 02139 
(location) would not be a detriment to the public interest because: 

A) Requirements of the Ordinance can or will be met for the following reasons: 

B) 

C) 

The existing base station is an eligible support structure pursuant to Section 
6409 of the Middle-Class Tax Relief and Job Creation Act of 2012. 47 USC 1455 
Section 6409 (a). There will little to no change to the existing conditions. 

Traffic generated or patterns 
hazard, or substantial change 
following reasons: 

of 
in 

access or egress would 
established neighborhood 

not cause congestion 
character for the 

There will be no additional 
minimal disruption concomitant 
equipment. 

traffic or 
with the 

congestion 
removal and 

created subseqeunt 
replacement of the 

to the 
subject 

The continued operation of or the development 
the Zoning Ordinance would not be adversely 
proposed use for the following reasons: 

of adjacent uses 
affected by the 

THere will be no impact upon the existing cited conditions. 

as permitted in 
nature of the 

D) Nuisance or hazard would not be created to the detriment of the health, safety 
and/or welfare of the occupant of the proposed use or the citizens of the City 
for the following reasons: 

There will be no detriment to the health, safety, and/or welfare of the residents 
and visitors to the area. To the contrary, enhanced and more robust 
telecommuncations service will supplement the ability to comunicate in both 
emergency and non-emergency situations. 

~ For· other reasons, the proposed use would not impair the integrity of the 
district or adjoining district or otherwise derogate from the intent or purpose 
of this ordinance for the following reasons: 
See attached supplemental information 



BZA APPLICATION FORM 

DIMENSIONAL INFORMATION 

APPUCANT: Centerline Communications, LLC PRESENT USE/OCCUPANCY : Commercial/Telecom 

LOCATION: 288 Norfolk St Cambridge, MA 02139 ZONE: Residence C-1 Zone 

PHONE: REQUESTED USE/OCCUPANCY : Commercial/Telecom 

EXISTING REQUESTED ORDINANCE 
CONDrriONS CONDfflONS REQUIREMENTS 

TOTAL GROSS FLOOR AREA: NA NA NA (max.) 

LOT AREA: NA NA NA (min.) 

RATIO OF GROSS FLOOR AREA NA NA NA (max.) 
TO LOT AREA: 2 

LOT AREA FOR EACH DWELLING UNIT: NA NA NA (min.) 

SIZE OF LOT: WIDTH NA NA NA (min.) 

DEPTH NA NA NA 

SETBACKS IN FEET: FRONT NA NA NA (min.) 

REAR NA NA NA (min.) 

LEFT SIDE NA NA NA (min.) 

RIGHT SIDE NA NA NA (min.) 

SIZE OF BLDG. : HEIGHT 60 ft 60 ft NA (max.) 

LENGTH NA NA NA 

WIDTH NA NA NA 

RATIO OF USABgE OPEN SPACE NA NA NA (min.) 
TO LOT AREA: 

NO. OF DWELLING UNITS: NA NA NA (max.) 

NO. OF PARKING SPACES: NA NA NA (min. /max) 

NO. OF LOADING AREAS: NA NA NA (min.) 

DISTANCE TO NEAREST BLDG. NA NA NA (min.) 
ON SAME LOT: 

Describe where applicable, other occupancies on same lot, the size of adjacent buildings on same lot, 
and type of construction proposed, e.g.; wood frame, concrete, brick, steel, etc. 

No change to existing referenced conditions 

1. SEE CAMBRIDGE ZONING ORDINANCE ARTICLE 
REGULATIONS) . 

5.000, SECTION 5.30 (DISTRICT OF DIMENSIONAL 

2. TOTAL GROSS FLOOR AREA (INCLUDING BASEMENT 7' -0" IN HEIGHT AND ATTIC AREAS GREATER THAN 5') 
DIVIDED BY LOT AREA. 

3. OPEN SPACE SHALL NOT INCLUDE PARKING AREAS, WALKWAYS OR DRIVEWAYS AND SHALL HAVE A MINIMUM 
DIMENSION OF 15'. 
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85-17 

DEWART, CHRISTOPHER B. & SARAH B. DEWART 

336 NORFOLK STREET 

CAMBRIDGE, MA 02139 

85-37 

219-221 ELM STREET LLC 

38-40 GRANVILLE ROAD 

CAMBRIDGE, MA' 02138 

85-47 

CAZEAU, ANDRE & MATANIE CAZEAU, 

TRS. THE CAZEAU REAL TV TRUST 

P.O. BOX 400844 

CAMBRIDGE, MA 02140 

85-1-63-92 

CITY OF CAMBRIDGE 

C/0 LOUIS DEPASQUALE 

CITY MANAGER 

85-90 

MAlAMUD, NORBERT S. & LIN DA NGUYEN 

209 ELM ST 

CAMBRIDGE, MA 02139 

85-94 

PIRES, FRANCISCA 

193 ELM ST 

CAMBRIDGE, MA 02139 

85-102 

DASILVA, NAZIDIR RODRIGUES 

179 ELM STREET 

CAMBRIDGE, MA 02139 

87-89 

MASS AVE BAPTIST CHURCH INC 

146 HAMPSHIRE 

CAMBRIDGE, MA 02139 

85-41 

SELIGER, VERENA INGEBORG 

203-205 ELM ST., #2 

CAMBRIDGE, MA 02139 

85-79 

WONG, ON Yl 

394 NORFOLK ST. 

CAMBRIDGE, MA 02139 

2,ftj,2t? ;v~ j{ 0 
0 

f!ddu~ 
85-14 

TINKJIAN, KEVORK & ANNA M . ROSENBlATI 

50 PROSPECT ST 

CAMBRIDGE, MA 02139 

85-43 

PEREZ, FELIX & CARMEN PEREZ 

197 ELM ST. 

CAMBRIDGE, MA 02139 

85-52 

ELMSHIRE LLC 

288 NORFOLK ST 

CAMBRIDGE, MA 02139 

85-1-63-92 

CITY OF CAMBRIDGE 

C/0 NANCY GLOWA 

CITY SOLICITOR 

85-91 

lACOURT FOUNDATION, LLC 

30 COLLEGE AVE 

SOM ERVILLE, MA 02144 

85-98 

THAMES, JAMES NATHAN & 
ELIZABETH WILlARD THAMES 

169R ELM ST. 

CAMBRIDGE, MA 02139 

86-110 

HENRY, SHAWN R. & lAETITIA M. HENRY 

145 ELM ST 

CAMBRIDGE, MA 02139 

85-41 

DE, ALOK M . & MAYA DEE 

TRUSTEES THE DE FAMILY TRUST 

203-205 ELM ST., #1 

CAMBRIDGE, MA 02139 

85-79 

SEWELL, Ell A. & JILL W. SEWELL 

175 ELM ST., #175/1 

CAMBRIDGE, MA 02139 

85-97 

PEDRELLI, PAOlA 

171 ELM ST., UNIT #1 

CAMBRIDGE, MA 02139 

) 

CENTERLINE COMMUNICATIONS 

C/ 0 SIMON BRIGHENTI 

750 W. CENTER STREET 

W . BRIDGEWATER, MA 02379 

85-46 

CHERNEY, CHARLES & CANDACE BOTI 

189 ELM ST 

CAMBRIDGE, MA 02139 

85-60-76 

NORSHIRE LLC, 

288 NORFOLK ST 

CAMBRIDGE, MA 02139 

85-78 

SYTCHOV, MIKHAIL 

173R ELM ST 

CAMBRIDGE, MA 02139 

85-1-63-92 

CAMBRIDGE CITY OF PUBLIC WORKS DEPT 

147 HAMPSHIRE ST 

CAMBRIDGE, MA 02139 

86-103-104 

ROWLEY, JAMES J. & JOANNE K. ROWLEY, 

TRS THE ROWLEY FAMILY REALTY TRUST 

29 RUSKIN ST. 

WEST ROXBURY, MA 02132 

86-111 
JEFFRIES, BENJAMIN E., 
TR OF HAMPSHIRE STREET REAL1Y TRUST 
P.O. BOX 534 
N. SEABREEZE AVE 
STONINGTON, ME 04681 

85-41 

HOSS, JENNIFER L. & ANDREW GUZIOR HOSS 

TRUSTEES OF THE HOSS FAMILY TRST 

203-205 ELM ST #3 

CAMBRIDGE, MA 02139 

85-79 

YIP, ARTHUR HONG CHUN 

175 ELM ST., #175/3 

CAMBRIDGE, MA 02139 

85-97 

KHANGURA, NAVTEJ 

651 FRANKLIN ST., #4112 
MOUNTAIN VIEW, CA 94041 



85-97 
MARTYN, RAJEEVE & MELISSA DUGGAN 
171 ELM ST., #2 
CAMBRIDGE, MA 02139 

85-89 
PETERSON, HILLARY FITZPATRICK & 
BENJAMIN J. PETERSON 
167 ELM ST., #1 
CAMBRIDGE, MA 02139 

85-102 
BERRY, JESSICA C. 
177 ELM ST. 
CAMBRIDGE, MA 02141 

85-48 
SUZUKI, YUJI, KEIKO SUZUKI & SARA SUZKI 
183 ELM ST., #1 
CAMBRIDGE, MA 02139 

85-89 
SCOTI,LEONARD GREGORY &PAMELA KAY OTSTOT 
TRUSTEES OF THE LG& PK SCOTI 2013 TRUST 
2434 JACKSON ST. 
SAN FRANCISCO, CA 94118 

85-48 
LEE, BRITIANY L. 
183 ELM ST., #2 
CAMBRIDGE, MA 02140 

85-89 
YANG, YU-SANG 
167 ELM ST., #2 
CAMBRIDGE, MA 02139 



 

 

 

CAMBRIDGE HISTORICAL COMMISSION 
831 Massachusetts Avenue, 2nd Floor, Cambridge, Massachusetts 02139 

Telephone: 617 349 4683   TTY: 617 349 6112 

E-mail: histcomm@cambridgema.gov   URL: http://www.cambridgema.gov/Historic 

 

Bruce A. Irving, Chair; Susannah Barton Tobin, Vice Chair; Charles M. Sullivan, Executive Director  

William G. Barry, Jr., Robert G. Crocker, Joseph V. Ferrara, Chandra Harrington, Jo M. Solet, Members 

Gavin W. Kleespies, Paula A. Paris, Kyle Sheffield, Alternates 

 

Jurisdiction Advice 

 

To the Owner of Property at   284-288 Norfolk Street    

 

The above-referenced property is subject to the jurisdiction of the Cambridge Historical Commission (CHC) by 

reason of the status referenced below: 

 

__ Old Cambridge Historic District  

__ Fort Washington Historic District  

    (M.G.L. Ch. 40C, City Code §2.78.050) 

__ Avon Hill Neighborhood Conservation District 

__ Half Crown – Marsh Neighborhood Conservation District  
__ Harvard Square Conservation District  
__ Mid Cambridge Neighborhood Conservation District  

__ Designated Landmark 

__ Property is being studied for designation:      

(City Code, Ch. 2.78., Article III, and various City Council Orders) 

__ Preservation Restriction or Easement (as recorded) 

_X_ Structure is fifty years or more old and therefore subject to CHC review of any application 

for a demolition permit, if one is required by ISD. (City Code, Ch. 2.78, Article II).  See the 

back of this page for definition of demolition.    
No demolition permit application is anticipated. 

__ No jurisdiction: not a designated historic property and the structure is less than fifty years 

old.  

__ No local jurisdiction, but the property is listed on the National Register of Historic Places; 

CHC staff is available for consultation, upon request.  

 Staff comments:        

 

The Board of Zoning Appeal advises applicants to complete Historical Commission or Neighborhood 

Conservation District Commission reviews before appearing before the Board.  

 

If a line indicating possible jurisdiction is checked, the owner needs to consult with the staff of the 

Historical Commission to determine whether a hearing will be required.   

 

CHC staff initials  SLB     Date  May 20, 2019  

   

Received by  Uploaded to Energov   Date  May 20, 2019  

Relationship to project     BZA 017112-2019  

 

cc: Applicant  

 Inspectional Services Commissioner 



Demolition Delay Ordinance and Application Information 
 

The Demolition Delay Ordinance (Chapter 2.78, Article II of the Cambridge Municipal Code) was adopted by 

the City Council in 1979 to afford public review of demolition permit applications for potentially significant 

buildings. When the Historical Commission determines that a building is significant and should be preserved, 

demolition will be delayed for up to six months so that solutions can be sought to preserve the building 

indefinitely. The Ordinance covers all buildings over 50 years old, city-wide.  The Historical Commission 

archives provide dates of construction for all properties in the City.  

 

Demolition is defined in the ordinance as "the act of pulling down, destroying, removing or razing a building or 

commencing the work of total or substantial destruction with the intent of completing the same."   The 

Inspectional Services Commissioner has provided further guidelines to outline what actions require a demolition 

permit.  In addition to complete demolition of a building, the following actions may require a demolition 

permit,  

 

• removal of a roof, 

• removal of one side of a building,  

• gutting of a building's interior to the point where exterior features (windows, etc.) are impacted, 

and  

• removal of more than 25% of a structure.  

 

Please contact the building inspector or a staff member of the Historical Commission if you have questions 

about whether a demolition permit is required for a particular project. 

 

Demolition permit applications can be obtained from the Inspectional Services Department. The completed 

application should be submitted to the Historical Commission, where the staff will review the application. If the 

Executive Director of the Historical Commission makes an initial determination that the building is significant, a 

public hearing will be scheduled with Historical Commission. If the staff makes an initial determination that the 

building is not significant, the application is released for further review by the Building Commissioner. 

 

More information about the demolition permit application procedures is available on the Historical 

Commission's web site or by calling or dropping by the Historical Commission office. 

 

July 2003 

 

Cambridge Historical Commission 

831 Massachusetts Ave., 2nd Fl. 

Cambridge, MA 02139 

Ph: 617/349-4683 or TTY: 617/349-6112 

http://www.cambridgema.gov/Historic 



CITY OF CAMBRIDGE 

MASSACHUSETTS 
BOARD OF ZONING APPEAL 

831 MASSACHUSETTS AVENUE 
CAMBRIDGE, MA 02139 

617 349-6100 

BZA APPLICATION FORM 

GENERAL INFORMATION 

The undersigned hereby petitions the Board of Zoning Appeal for the following: 

Special Permit : v Variance : Appeal : 

PETITIONER : Sprint Spectrum Realty Company, LLC - C/0 Simon J . Brighenti, Centerline Com 

PETITIONER'S ADDRESS : 750 w. Center Street W. Bridgewater, MA 02379 

LOCATION OF PROPERTY : :?K''/·.2# Norfolk St Cambridge , MA 02139 

TYPE OF OCCUPANCY : Telecom ZONING DISTRICT : Residence C- 1 Zone -------------------------
REASON FOR PETITION : 

Other : Replace existing antennas with new 

DESCRIPTION OF PETITIONER'S PROPOSAL : 

Remove existing previously- permitted rooftop telecommunication equipment and replace 
with upgraded equipment. This is an eligible facilities request pursuant to 47 USC 1455 

M 

SECTIONS OF ZONING ORDINANCE CITED : 

Article 4 . 000 Section 4 . 32 . G. l (Telecommunications Facility) . -------------
Article 4 . 000 Section 4 . 40 (Footnote 49) (Telecommunications Facility) . 

-------------
Article 6409 Section 47 USC 1455 (a) (Middle Class Tax Relief Act) . 

-------------
Article 10 . 000 Section 10 . 40 (Special Permit) . 

Original Signature(s) : 

(Petitioner(s) I 0 r) 

,S\ moo 13ogb.Qn-t -, 
(Print Name) 

Address : 75(1 ( 1J . LLD -\-:f ( ~ + · 
fA,) . 6r\ d o/)A-U-re_r mA O(l)lUI 

Tel. No.: LJ I {2- Q'jl - /550 
E-Mail Address : .S D ( IGYw n±' {! 1 C \\ Y\12..\ \ ·Gdty) 

..) 

Date: 



[ Photographic Simulation Package 

Proposed Upgrade to Existing Wireless Telecommunications Facility: 

BS60XC003 Ell 

284 Norfolk Street 

Cambridge, MA 02139 

- Site Photograhs Taken 4/ 11 / 19 

Package prepared by: 

Virtual Site Simulations, LLC 
28 Caswell Street 
Suite 100 
Narragansett, Rhode Island 02882 

www.VirtuaiSiteSimulations.com 
www.ThinkVSSFirst.com 

Photo Simulations are for demonstration purposes only. It should not be used in any other fashion or 
with any other intent. The accuracy of the resulting data is not guaranteed and Is not for redistribution 

vss 

[J 6 
* BS60XC003 Ell 

~ 

(;•' CENTERLINE \;:;, - ... , ..... Sprint 
1 



Wireless Telecommunications Facility: 

BS60XC003 Ell 

284 Norfolk Street 

Cambridge, MA 02139 

Legend: 

"(? Facility location 750Ft Radius 

@ Photo location · Year Round Visibility 

@ Photo location ObscurPd Visibility 

• Photo location • NOT vosobl(' 

Photo Simulations are for demonstration purposes only. It should not be used in any other fashion or 
with any other intent. The accuracy of the resulting data is not ·guaranteed and is not for redistribution 

(;•' CENTERLINE \:;, - ... Sprint) vss 
2 



Gps Coordinates 

162 Hampshire St 42.37163 -71.09835 

Site: BS6oxcoo3 Ell 
Photo Simulations are for demonstration purposes only. It should not be used in any other fashion or 
with any other intent. The accuracy of the resulting data is not guaranteed and is not for redistribution 

340.7 Feet ,.,....__.__ 

vss 

Visibility 

West 110 Year Round 

(;•' CENTERLINE \;, --(., .... ,.... . .. Sprint \'1 
3 



Location Gps Coordinates 

162 Hampshire St 42.37163 -71.09835 

5 ite: BS60XC003 Ell 

Photo Simulations are for demonstration purposes only. It should not be used in any other fashion or 
with any other intent. The accuracy of the resulting data is not guaranteed and is not for redistribution 

340.7 Feet ,........__ 

vss 

Visibility 

West 110 Year Round 

(;•' CENTERLINE '-=' - -··· .. Sprint) 
4 



Existing 

2 3 Carli sle St 42.37233 -71.09771 

Site: BS60XC003 Ell 
Photo Simulations are for demonstration purposes only. It should not be used in any other fashion or 
with any other intent. The accuracy of the resulting data is not guaranteed and is not for redistribution 

403.43 Feet ,.........__ 

vss 

North 

(;•' CENTERLINE 
~- ...... . 

159 

Sprint) 
5 



Simulation 

2 3 Carlisle St 42.37233 -71.09771 

Site: BS60XC003 Ell 
Photo Simulations are for demonstration purposes only. It should not be used in any other fashion or 
with any other intent. The accuracy of the resulting data is not guaranteed and is not for redistribution 

403.43 Feet 

~ 

vss 
(;•' CENTERLINE 
\;:;, - ""'. 

159 

6 



Location 

3 140Eim St 

Site: BS60XC003 Ell 

Btdtfor Sf1CCillft~ Foods 
6,,/.fo•{IJIJ,I.tom 

Gps Coord inates 

42.37023 -71.09666 

Photo Simulations are for demonstration purposes only. It should not be used in any other fashion or 
w ith any other intent. The accuracy of the resulting data is not guaranteed and is not for redistribution 

416.39 Feet ,........__ 

vss 

South 

" •' CENTERLINE '-='- ........ . 

341 

7 



-~ --·- Location ----- I Gps Coordinates I Distance to site I Orientation ] Bearing to site __ ] 

3 140 Elm St 42.37023 -71.09666 416.39 Feet South 341 

Site: BS6oxcoo3 Ell 
Photo Simulations are for demonstration purposes only.lt should not be used in any other fashion or 
with any other intent. The accuracy of the result ing data is not guaranteed and is not for redistribution 

,.....____ 
'$ CENT~~.Lit-J~ 

vss Sprint 
8 



Photo # Location Gps Coordinates 

4 342 Norfolk St .37268 -71.09643 

Site: BS6oxcoo3 Ell 
Photo Simulations are for demonstration purposes only. It should not be used in any other fashion or 
with any other intent. The accuracy of the resulting data is not guaranteed and is not for redistribution 

0.1 M iles ,........_.. 

vss 

Orientation Visibility 

North 202 Year Round 

Sprint) 
9 

(;•' CENTERLINE \;., - ..... .. 



-~~ .. 

Photo# Location Gps Coordinates 

4 342 Norfolk St 42.37268 -71.09643 

Site: BS60XC003 Ell 

Photo Simulations are for demonstration purposes only. It should not be used in any other fashion or 
with any other intent. TI1e accuracy of the resulting data is not guaranteed and is not for redistribution 

0.1 Mi les 
,--.....__ 

vss 

Orientation 

North 

(;•' CENTERLINE \J' - ....... . .. 

Visibility 

202 Year Round 

Sprint) 
10 



CHAPPELL 

ENGINEER I NG 

ASSOCIATES , LLC 

C1vil• StrtJctural · Land Sllrveymg 

July 3, 2018 

Sprint 
1 International Blvd 
Suite 800 
Mahwah, NJ 07495 

Structural Evaluation of Antenna Loads 
RE: 
Candidate Number 
Candidate Name 
Candidate Address 

To whom it may concern: 

BS60XC003 
ELI 
294 Norfolk Street. Cambridge. MA 02139 

Chappell Engineering Associates, LLC has reviewed the existing antenna installation at the above referenced location. Based 
upon the site audit, the existing antenna mounts consist of antennas mounted to the fa91de of the existing building's 
wall/penthouse. 

The current Sprint antenna configuration consists of: 

Antenna(s) 
(12) Panel Antennas 

Remote Radio Unit 
(3)800MHz + (3)1900MHz* 

Antenna Support 
Fa~ade Pipe mount on exist. wall 

* RRU's are mounted to the existing ballast mount (to be relocated) 

Sprint currently proposes to reconfigure the existing site to include the additional antennas and fina l configuration listed below: 

~A~n~te~n~n~a~C~s~>--------------------------~R~e~m~o~t~e~R~a~d~i~o~U~n~i~t AntennaSupport 
(3) APXVSPP18-C-A20 Antennas (3)800MHz + (3)1900MHz* Fa~ade Pipe mount on exist. wall 
(3) APXVTSM18-C-I20 Antennas (3)2500MHz* Fa~ade Pipe mount on exist. wall 

* RRU's will be mounted to the proposed ballast mount 

The proposed antennas will supplement the existing in-service antennas and RRU's currently installed at the site. 

Sprint also proposes to run (3) new 1-1/4" Hybriflex cables along the existing cable path. The (3) new cables will be run 
alongside the existing 1-5/8" Hybriflex cables up the tray on the existing structure. Based on a review of the previous analysis, 
the existing facility is capable of supporting the increased load of the proposed (3) Hybriflex cables with no modification. 

Based upon our review of the existing antenna mounts and our review of the proposed aggregate antenna and associated 
hardware loads, Chappell Engineering Associates, LLC has determined that the existing structure and the proposed antenna and 
RRU mounting configuration are adequate. Additionally, as stated above, the existing tray is structurally sufficient to install the 
additional (3) cables. Photos of the existing installation as well as the appropriate antenna and RRU mounting details have been 
included in our construction drawings which are enclosed for your convenience. 

If you have any questions regarding this matter, please do not hesitate to call. 

Very truly yours, 

R K Execv-we Centre • 201 Boston POSt ~"ld West • SU e ·c1 • W~. MA 01752 

t sos .ss17400 • "NWW~com • r. 508.481.7406 
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April 24, 2019 

City of Cambridge 
Board of Zoning Appeals 
831 Massachusetts Avenue 
Cambridge, MA 02139 

RE: Sprint Spectrum Realty Company, LLC 
Special Permit Application 
284 Norfolk Street, Cambridge, MA 
Supporting Statement 

Dear Chair and Members: 

I am a network development consultant to Sprint Spectrum Realty Company, LLC successor 
in interest to Sprint Spectrum LP ("Sprint"). Sprint is an FCC-licensed provider of wireless 
telecommunications services to the general public in the City of Cambridge and throughout 
the Commonwealth of Massachusetts. The purpose of this supplement is to provide support 
to the within application seeking approval to modify the existing base station1 or eligible 
support structure previously insta lled at the building at 284 Norfolk Street. The building is 
located in a non-residential use and structure in a residential district and has hosted at least 
one wireless facility for several years. The existing Sprint base station consists of antennas 
secured by mounts to the roof of the building and camouflaged behind screening. The within 
application seeks to replace existing antennas with a new generation of antennas which will 
provide more robust service to the students and visitors to the hospital and surrounding 
properties and roads. 

Applicant submits that this application constitutes an eligible facilities request in that the 
request for modification does not substantially change the physical dimensions of the base 
station. There is no increase in height of the support stricture, nor does the proposed 
modification defeat the concealment elements of the support structure2 

Approval of the within Application will result in no visible change to the existing facil ity. 
There w ill be no increase in vehicular or pedestrian traffic subsequent to installation, no 
increased impact on municipal resources, and Sprint will continue to monitor and maintain 
the facility pursuant to current practice. 

1 Certai n italicized terms in context shall be defined as set forth in Section 6409 of the Middle-Class Tax Relief 
and Job Creation Act of 2012, 4 7 U.S.C. 1455 Section 6409. 
2 Note tha t one sector does not currently incorporate a concealment element However, in that case, there will 
be no addition to the number of antennas; in fact, there wi ll be a reduction in number. 



(;•' CENTERLINE 
\;::;, COMMUNICATIONS 

284 Norfolk Street 
Cambridge, MA 02138 
Application for Special Permit 
july 12, 2018 
Page 2 of2 

The Applicant submits that the accompanying application materials meet the requirements 
of the City of Cambridge Zoning Ordinance and respectfully request that the requested relief 
be granted by the Board of Zoning Appeal. 

Simon J. Brighenti, Jr. JD 
Site Acquisition Consultant 
750 W. Center Street- Floor 3 
W. Bridgewater, MA 02379 
Phone: (413) 237.1550 
sb r ighent i@clinellc.com 
www.centerlinecommunications.com 
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April 24, 2019 

City of Cambridge 
Board of Zoning Appeals 
831 Massachusetts Avenue 
Cambridge, MA 02139 

RE: Sprint Spectrum Realty Company, LLC Special Pe rmit Application-
284 Norfolk Stree t, Cambridge, MA 

Dear Chair and Members: 

Please accept the accompanying material in application for a Special Permit to remove 
existing telecommunications equipment on the rooftop of the property known locally as 284 
Norfolk Street and to replace it with upgraded equipment. This structure has hosted 
te lecommunications equipment for several years. As disclosed in the accompanying plans 
and the photographic simulations, this proposed removal a nd replacement w ill have a very 
minimal aesthetic or visual impact as the re will be very minor noticeable change to the 
current conditions should this requested zoning relief be granted and the new equipment 
installed. There w ill be, however, an enhanced service available to individua ls both inside 
and outside of the surrounding build ings as well as the vehicles passing th rough the genera l 
area, in both emergency and non-emergency si tuations. 

The Applicant submits that the accompanying applica tion materials meet the requi rements 
of the City of Cambridge Zoning Ordinance and respectfully requests that the requested relief 
be granted by the Board of Zoning Appeal. 

Simon J. Brighe nti, Jr., JD 
Senior Site Acquisition Consultant 
750 W. Center Street- Floor 3 I 
W. Bridgewater, MA 02379 
Phone: (413) 237-1550 
sbrighenti@clinellc.com I 
www.centerlinecommunications.com 
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BS60XC003

284 NORFOLK STREET
CAMBRIDGE, MA 02139

TITLE SHEET

T-1

SITE INFORMATION

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.

SITE NAME:

SITE ADDRESS:

SITE TYPE:

PROJECT:

SITE CASCADE:

ELI

284 NORFOLK STREET

CAMBRIDGE, MA 02139

ROOFTOP

DO MACRO UPGRADE

BS60XC003

AT LEAST 72 HOURS PRIOR TO
DIGGING, THE CONTRACTOR IS

REQUIRED TO CALL DIG SAFE AT 811

811

DigSafe

MA.ME.NH.RI.VT

·
·
·

·

·
·



CHAPPELL

ENGINEERING

ASSOCIATES, LLC
Civil  Structural  Land Surveying

ELI

BS60XC003

284 NORFOLK STREET
CAMBRIDGE, MA 02139

OUTLINE SPECIFICATIONS

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

“ ”

“ ”

“ ”



ELI

BS60XC003

284 NORFOLK STREET
CAMBRIDGE, MA 02139

SP-2

SECTION 07 500 - ROOF CUTTING, PATCHING AND REPAIR

1.4 SUBMITTALS:

CONTINUE SHEET SP-3

CONTINUED FROM SP-1:

SECTION 01 400 - SUBMITTALS, TESTS, AND INSPECTIONS

“ ”

“ ” “ ”

“ ”

SECTION 01 500 - PROJECT REPORTING

“ ”

12. NETWORK OPERATIONS HANDOFF CHECKLIST (HOC WALK) COMPLETE (UPLOAD FORM IN SMS) 
13. CIVIL CONSTRUCTION COMPLETE DATE (POPULATE FIELD IN SMS AND/OR FORWARD 

NOTIFICATION). 
14. SITE CONSTRUCTION PROGRESS PHOTOS UNLOADED INTO SMS. 

PART 1 - GENERAL 

1.1 THE WORK: THESE STANDARD CONSTRUCTION SPECIFICATIONS IN CONJUNCTION WITH THE 
OTHER CONTRACT DOCUMENTS AND THE CONSTRUCTION DRAWINGS DESCRIBE THE WORK TO 
BE PERFORMED BY THE CONTRACTOR. 

1.2 RELATED DOCUMENTS: 

A. THE REQUIREMENTS OF THIS SECTION APPLY TO ALL SECTIONS IN THIS SPECIFICATION. 

B. SPRINT STANDARD CONSTRUCTION DETAILS FOR WIRELESS SITES ARE INCLUDED IN AND 
MADE A PART OF THESE SPECIFICATIONS HEREWITH. 

1.3 SUBMITTALS: 

A. THE WORK IN ALL ASPECTS SHALL COMPLY WITH THE CONSTRUCTION DRAWINGS AND 
THESE SPECIFICATIONS. 

B. SUBMIT THE FOLLOWING TO COMPANY REPRESENTATIVE FOR APPROVAL. 
1. CONCRETE MIX-DESIGNS FOR TOWER FOUNDATIONS, ANCHORS PIERS, AND CONCRETE PAVING. 
2. CONCRETE BREAK TESTS AS SPECIFIED HEREIN. 
3. SPECIAL FINISHES FOR INTERIOR SPACES, IF ANY. 
4. ALL EQUIPMENT AND MATERIALS SO IDENTIFIED ON THE CONSTRUCTION DRAWINGS. 
5. CHEMICAL GROUNDING DESIGN. 

C. ALTERNATES: AT THE COMPANY'S REQUEST, ANY ALTERNATIVES TO THE MATERIALS OR 
METHODS SPECIFIED SHALL BE SUBMITTED TO SPRINT'S CONSTRUCTION MANAGER FOR 
APPROVAL PRIOR TO BEING SHIPPED TO SITE. SPRINT WILL REVIEW AND APPROVE ONLY 
THOSE REQUESTS MADE IN WRITING. NO VERBAL APPROVALS WILL BE CONSIDERED. 
SUBMITTAL FOR APPROVAL SHALL INCLUDE A STATEMENT OF COST REDUCTION PROPOSED 
FOR USE OF ALTERNATE PRODUCT. 

1.4 TESTS AND INSPECTIONS: 

A. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL CONSTRUCTION TESTS, INSPECTIONS 
AND PROJECT DOCUMENTATION. 

B. CONTRACTOR SHALL ACCOMPLISH TESTING INCLUDING BUT NOT LIMITED TO THE 
FOLLOWING: 

1. COAX SWEEPS AND FIBER TESTS PER SPRINT TS-0200 CURRENT VERSION ANTENNA LINE 
ACCEPTANCE STANDARDS. 

2. AGL, AZIMUTH AND DOWNTILT USING ELECTRONIC COMMERCIAL MADE-FOR-THE-PURPOSE 
ANTENNA ALIGNMENT TOOL. 

3. CONTRACTOR SHALL BE RESPONSIBLE FOR ANY AND ALL CORRECTIONS TO ANY WORK 
IDENTIFIED AS UNACCEPTABLE IN SITE INSPECTION ACTIVITIES AND/OR AS A RESULT OF 
TESTING. 

C. REQUIRED CLOSEOUT DOCUMENTATION INCLUDES, BUT IS NOT LIMITED TO THE FOLLOWING; 

1. AZIMUTH, DOWNTILT, AGL - UPLOAD REPORT FROM ANTENNA ALIGNMENT TOOL TO SITERRA 
TASK 465. INSTALLED AZIMUTH, DOWNTILT, AND AGL MUST CONFORM TO THE RF DATA 
SHEETS. SWEEP AND FIBER TESTS 

2. SCANABLE BARCODE PHOTOGRAPHS OF TOWER TOP AND INACCESSIBLE SERIALIZED EQUIPMENT 

3. ALL AVAILABLE JURISDICTIONAL INFORMATION 

4. PDF SCAN OF REDLINES PRODUCED IN FIELD 

5. ELECTRONIC AS-BUILT DRAWINGS IN AUTOCAD AND PDF FORMATS. ANY FIELD CHANGE MUST 
BE REFLECTED BY MODIFYING THE PLANS, ELEVATIONS, AND DETAILS IN THE DRAWING SETS. 
GENERAL NOTES INDICATING MODIFICATIONS WILL NOT BE ACCEPTED. CHANGES SHALL BE 
HIGHLIGHTED AS CLOUDS IDENTIFIED AS THE AS-BUILT CONDITION. 

6. LIEN WAIVERS 

7. FINAL PAYMENT APPLICATION 

8. REQUIRED FINAL CONSTRUCTION PHOTOS 

9. CONSTRUCTION AND COMMISSIONING CHECKLIST COMPLETE WITH NO DEFICIENT ITEMS 

10. ALL POST NTP TASKS INCLUDING DOCUMENT UPLOADS COMPLETED IN SITERRA (SPRINTS 
DOCUMENT REPOSITORY OF RECORD). 

1.5 COMMISSIONING: PERFORM ALL COMMISSIONING AS REQUIRED BY APPLICABLE MOPS 

1.6 INTEGRATION: PERFORM ALL INTEGRATION ACTIVITIES AS REQUIRED BY APPLICABLE MOPS 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 REQUIREMENTS FOR TESTING: 

A. THIRD PARTY TESTING AGENCY: WHEN THE USE OF A THIRD PARTY INDEPENDENT TESTING 
AGENCY IS REQUIRED, THE AGENCY THAT IS SELECTED MUST PERFORM SUCH WORK ON A 
REGULAR BASIS IN THE STATE WHERE THE PROJECT IS LOCATED AND HAVE A THOROUGH 
UNDERSTANDING OF LOCAL AVAILABLE MATERIALS, INCLUDING THE SOIL, ROCK, AND 
GROUNDWATER CONDITIONS. 

1. THE THIRD PARTY nESTING AGENCY IS TO BE FAMILIAR WITH THE APPLICABLE REQUIREMENTS 
FOR THE TESTS TO BE DONE, EQUIPMENT TO BE USED, AND ASSOCIATED HEALTH AND SAFETY 
ISSUES. 

2. EXPERIENCE IN SOILS, CONCRETE, MASONRY, AGGREGATE, AND ASPHALT TESTING USING ASTM, 
AASJTO, AND OTHER METHODS IS NEEDED. 

3. EXPERIENCE IN SOILS, CONCRETE, MASONRY, AGGREGATE, AND ASPHALT TESTING USING ASTM, 
AASJTO, AND OTHER METHODS IS NEEDED. 

3.2 REQUIRED TESTS: 

A. CONTRACTOR SHALL ACCOMPLISH TESTING INCLUDING BUT NOT LIMITED TO THE 
FOLLOWING: 

1 . CONCRETE CYLINDER BREAK TESTS FOR THE TOWER AND ANCHOR FOUNDATIONS AS SPECIFIED 
IN SECTION: PORTLAND CEMENT CONCRETE PAVING. 

2. ASPHALT ROADWAY COMPACTED THICKNESS, SURFACE SMOOTHNESS, AND COMPACTED DENSITY 
TESTING AS SPECIFIED IN SECTION: HOT MIX ASPHALT PAVING. 

3. FIELD QUALITY CONTROL nESTING AS SPECIFIED IN SECTION: PORTLAND CEMENT CONCRETE 
PAVING. 

4. TESTING REQUIRED UNDER SECTION: AGGREGATE BASE FOR ACCESS ROADS, PADS AND 
ANCHOR LOCATIONS 

5. STRUCTURAL BACKFILL COMPACTION TESTS FOR THE TOWER FOUNDATION. 

6. SITE RESISTANCE TO EARTH TESTING PER EXHIBIT: CELL SITE GROUNDING SYSTEM DESIGN. 
7. ANTIENNA AND COAX SWEEP TESTS PER EXHIBIT: ANTENNA TRANSMISSION LINE ACCEPTANCE 

STANDARDS. 
8. GROUNDING AT ANTENNA MASTS FOR GPS AND ANTENNAS 
9. ALL OTHER TESTS REQUIRED BY COMPANY OR JURISDICTION. 

3.3 REQUIRED INSPECTIONS: 

A. SCHEDULE INSPECTIONS WITH COMPANY REPRESENTATIVE. 

B. CONDUCT INSPECTIONS INCLUDING BUT NOT LIMITED TO THE FOLLOWING: 

1. GROUNDING SYSTEM INSTALLATION PRIOR TO EARTH CONCEALMENT DOCUMENTED WITH DIGITAL 
PHOTOGRAPHS BY CONTRACTOR, APPROVED BY A&E OR SPRINT REPRESENTATIVE. 

2. FORMING FOR CONCRETE AND REBAR PLACEMENT PRIOR TO POUR DOCUMENTED WITH DIGITAL 
PHOTOGRAPHS BY CONTRACTOR, APPROVED BY A&E OR SPRINT REPRESENTATIVE. 

3. COMPACTION OF BACKFILL MATERIALS; AGGREGATE BASE FOR ROADS, PADS, AND ANCHORS; 
ASPHALT PAVING; AND SHAFT BACKFILL FOR CONCRETE AND WOOD POLES, BY INDEPENDENT 
THIRD PARTY AGENCY. 

4. PRE- AND POST -CONSTRUCTION ROOFTOP AND STRUCTURAL INSPECTIONS ON EXISTING 
FACILITIES. 

5. TOWER ERECTION SECTION STACKING AND PLATFORM ATTACHMENT DOCUMENTED BY DIGITAL 
PHOTOGRAPHS BY THIRD PARTY AGENCY. 

6. ANTIENNA AZIMUTH , DOWN TILT AND PER SUNLIGHT TOOL SUNSIGHT INSTRUMENTS -
ANTIENNALIGN ALIGNMENT TOOL (AAT) 

7. VERIFICATION DOCUMENTED WITH THE ANTENNA CHECKLIST REPORT, BY A&E, SITE 
DEVELOPMENT REP, OR RF REP. 

8. FINAL INSPECTION CHECKLIST AND HANDOFF WALK (HOC.). SIGNED FORM SHOWING 
ACCEPTANCE BY FIELD OPS IS TO BE UPLOADED INTO SMS. 

9. COAX SWEEP AND FIBER TESTING DOCUMENTS SUBMITTED VIA SMS FOR RF APPROVAL. 
10. SCAN-ABLE BARCODE PHOTOGRAPHS OF TOWER TOP AND INACCESSIBLE SERIALIZED 

EQUIPMENT 
11. ALL AVAILABLE JURISDICTIONAL INFORMATION 
12. PDF SCAN OF REDLINES PRODUCED IN FIELD 

E. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY AND ALL CORRECTIONS TO ANY WORK 
IDENTIFIED AS UNACCEPTABLE IN SITE INSPECTION ACTIVITIES AND/OR AS A RESULT OF 
TESTING. 

F. CONSTRUCTION INSPECTIONS AND CORRECTIVE MEASURES SHALL BE DOCUMENTED BY THE 
CONTRACTOR WITH WRITTEN REPORTS AND PHOTOGRAPHS. PHOTOGRAPHS MUST BE DIGITAL 
AND OF SUFFICIENT QUALITY TO CLEARLY SHOW THE SITE CONSTRUCTION. PHOTOGRAPHS 
MUST CLEARLY IDENTIFY THE PHOTOGRAPHED ITEM AND BE LABELED WITH THE SITE 
CASCADE NUMBER, SITE NAME, DESCRIPTION, AND DATE. 

3.4 DELIVERABLES: TEST AND INSPECTION REPORTS AND CLOSEOUT DOCUMENTATION SHALL BE 
UPLOADED TO THE SMS AND/OR FORWARDED TO SPRINT FOR INCLUSION INTO THE 
PERMANENT SITE FILES. 

A. THE FOLLOWING TEST AND INSPECTION REPORTS SHALL BE PROVIDED AS APPLICABLE. 
1. CONCRETE MIX AND CYLINDER BREAK REPORTS. 
2. STRUCTURAL BACKFILL COMPACTION REPORTS. 
3. SITE RESISTANCE TO EARTH TEST. 
4. ANTIENNA AZIMUTH AND DOWN TILT VERIFICATION 
5. TOWER ERECTION INSPECTIONS AND MEASUREMENTS DOCUMENTING TOWER INSTALLED PER 

SUPPLIER'S REQUIREMENTS AND THE APPLICABLE SECTIONS HEREIN. 
6. COAX CABLE SWEEP TESTS PER COMPANY'S ANTENNA LINE ACCEPTANCE STANDARDS . 

B. REQUIRED CLOSEOUT DOCUMENTATION INCLUDES THE FOLLOWING; 

1. TEST WELLS AND TRENCHES: PHOTOGRAPHS OF ALL TEST WELLS; PHOTOGRAPHS SHOWING ALL 
OPEN EXCAVATIONS AND TRENCHING PRIOR TO BACKFILLING SHOWING A TAPE MEASURE 
VISIBLE IN THE EXCAVATIONS INDICATING DEPTH. 

2. CONDUITS, CONDUCTORS AND GROUNDING: PHOTOGRAPHS SHOWING TYPICAL INSTALLATION OF 
CONDUCTORS AND CONNECTORS; PHOTOGRAPHS SHOWING TYPICAL BEND RADIUS OF INSTALLED 
GROUND WIRES AND GROUND ROD SPACING; 

3. CONCRETE FORMS AND REINFORCING: CONCRETE FORMING AT TOWER AND EQUIPMENT/SHELTER 
PAD/FOUNDATIONS - PHOTOGRAPHS SHOWING ALL REINFORCING STEEL, UTILITY AND CONDUIT 
STUB OUTS; PHOTOGRAPHS SHOWING CONCRETE POUR OF SHELTER SLAB/FOUNDATION, TOWER 
FOUNDATION AND GUY ANCHORS WITH VIBRATOR IN USE; PHOTOGRAPHS SHOWING EACH 
ANCHOR ON GUYED TOWERS, BEFORE CONCRETE POUR. 

4. TOWER, ANTENNAS AND MAINLINE: INSPECTION AND PHOTOGRAPHS OF SECTION STACKING; 
INSPECTION AND PHOTOGRAPHS OF PLATFORM COMPONENT ATTACHMENT POINTS; PHOTOGRAPHS 
OF TOWER TOP GROUNDING; PHOTOS OF TOWER COAX LINE COLOR CODING AT THE TOP AND 
AT GROUND LEVEL; INSPECTION AND PHOTOGRAPHS OF OPERATIONAL OF TOWER LIGHTING, AND 
PLACEMENT OF FAA REGISTRATION SIGN; PHOTOGRAPHS SHOWING ADDITIONAL GROUNDING 
POINTS FOR TOWERS GREATER THAN 200 FEET.; PHOTOS OF ANTENNA GROUND BAR, 
EQUIPMENT GROUND BAR, AND MASTER GROUND BAR; PHOTOS OF GPS ANTENNA(S); PHOTOS 
OF EACH SECTOR OF ANTENNAS; ONE PHOTOGRAPH LOOKING AT THE SECTOR AND ONE FROM 
BEHIND SHOWING THE PROJECTED COVERAGE AREA; PHOTOS OF COAX WEATHERPROOFING -
TOP AND BOTTOM; PHOTOS OF COAX GROUNDING--TOP AND BOTTOM; PHOTOS OF ANTENNA 
AND MAST GROUNDING; PHOTOS OF COAX CABLE ENTRY INTO SHELTER; PHOTOS OF PLATFORM 
MECHANICAL CONNECTIONS TO TOWER/MONOPOLE. 

5. ROOF TOPS: PRE-CONSTRUCTION AND POST-CONSTRUCTION VISUAL INSPECTION AND 
PHOTOGRAPHS OF THE ROOF AND INTERIOR TO DETERMINE AND DOCUMENT CONDITIONS; ROOF 
TOP CONSTRUCTION INSPECTIONS AS REQUIRED BY THE JURISDICTION; PHOTOGRAPHS OF 
CABLE TRAY AND/OR ICE BRIDGE; PHOTOGRAPHS OF DOGHOUSE/CABLE EXIT FROM ROOF; 

6. SITE LAYOUT - PHOTOGRAPHS OF THE OVERALL COMPOUND, INCLUDING EQUIPMENT PLATFORM 
FROM ALL FOUR CORNERS. 

7. FINISHED UTILITIES: CLOSE-UP PHOTOGRAPHS OF THE PPC BREAKER PANEL; CLOSE-UP 
PHOTOGRAPH OF THE INSIDE OF THE TELCO PANEL AND NIU; CLOSE-UP PHOTOGRAPH OF THE 
POWER METER AND DISCONNECT; PHOTOS OF POWER AND TELCO ENTRANCE TO COMPANY 
ENCLOSURE; PHOTOGRAPHS AT METER BOX AND/OR FACILITY DISTRIBUTION PANEL. 

8. REQUIRED MATERIALS CERTIFICATIONS: CONCRETE MIX DESIGNS; MILL CERTIFICATION FOR ALL 
REINFORCING AND STRUCTURAL STEEL; AND ASPHALT PAVING MIX DESIGN. 

9. ANY AND ALL SUBMITTALS BY THE JURISDICTION OR COMPANY. 

PART 1 - GENERAL 

1.1 THE WORK: THESE STANDARD CONSTRUCTION SPECIFICATIONS IN CONJUNCTION WITH THE 
OTHER CONTRACT DOCUMENTS AND THE CONSTRUCTION DRAWINGS DESCRIBE THE WORK TO 
BE PERFORMED BY THE CONTRACTOR. 

1.2 RELATED DOCUMENTS: 

A. THE REQUIREMENTS OF THIS SECTION APPLY TO ALL SECTIONS IN THIS SPECIFICATION. 

B. SPRINT STANDARD CONSTRUCTION DETAILS FOR WIRELESS SITES ARE INCLUDED IN AND 
MADE A PART OF THESE SPECIFICATIONS HEREWITH. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 WEEKLY REPORTS: 

A. CONTRACTOR SHALL PROVIDE SPRINT WITH WEEKLY REPORTS SHOWING PROJECT STATUS. THIS 
STATUS REPORT FORMAT WILL BE PROVIDED TO THE CONTRACTOR BY SPRINT. THE REPORT 
WILL CONTAIN SITE ID NUMBER, THE MILESTONES FOR EACH SITE, INCLUDING THE BASELINE 
DATE, ESTIMATED COMPLETION DATE AND ACTUAL COMPLETION DATE. 

B. REPORT INFORMATION WILL BE TRANSMITTED TO SPRINT VIA ELECTRONIC MEANS AS REQUIRED. 
THIS INFORMATION WILL PROVIDE A BASIS FOR PROGRESS MONITORING AND PAYMENT. 

3.2 PROJECT CONFERENCE CALLS: 

A. SPRINT MAY HOLD WEEKLY PROJECT CONFERENCE CALLS. CONTRACTOR WILL BE REQUIRED TO 
COMMUNICATE SITE STATUS, MILESTONE COMPLETIONS AND UPCOMING MILESTONE 
PROJECTIONS, AND ANSWER ANY OTHER SITE STATUS QUESTIONS AS NECESSARY. 

3.3 PROJECT TRACKING IN SMS: 

A. CONTRACTOR SHALL PROVIDE SCHEDULE UPDATES AND PROJECTIONS IN THE SMS SYSTEM ON 
A WEEKLY BASIS. 

3.4 ADDITIONAL REPORTING: 

A. ADDITIONAL OR ALTERNATE REPORTING REQUIREMENTS MAY BE ADDED TO THE REPORT AS 
DETERMINED TO BE REASONABLY NECESSARY BY COMPANY. 

3.5 PROJECT PHOTOGRAPHS: 

A. FILE DIGITAL PHOTOGRAPHS OF COMPLETED SITE IN JPEG FORMAT IN THE SMS PHOTO 
LIBRARY FOR THE RESPECTIVE SITE. PHOTOGRAPHS SHALL BE CLEARLY LABELED WITH SITE 
NUMBER, NAME AND DESCRIPTION, AND SHALL INCLUDE AT A MINIMUM THE FOLLOWING AS 
APPLICABLE: 

1. SHELTER AND TOWER OVERVIEW. 
2. TOWER FOUNDATION(S) - FORMS AND STEEL BEFORE POUR (EACH ANCHOR ON GUYED TOWERS). 
3. TOWER FOUNDATION(S) POUR WITH VIBRATOR IN USE (EACH ANCHOR ON GUYED TOWERS). 
4. TOWER STEEL AS BEING INSTALLED INTO HOLE (SHOW ANCHOR STEEL ON GUYED TOWERS). 
5. PHOTOS OF TOWER SECTION STACKING. 
6. CONCRETE TESTING / SAMPLES. 
7. PLACING OF ANCHOR BOLTS IN TOWER FOUNDATION. 
8. BUILDING/WATER TANK FROM ROAD FOR TENANT IMPROVEMENTS OR COMMENTS. 
9. SHELTER FOUNDATION--FORMS AND STEEL BEFORE POURING. 
10. SHELTER FOUNDATION POUR WITH VIBRATOR IN USE. 
11. COAX CABLE ENTRY INTO SHELTER. 
12. PLATFORM MECHANICAL CONNECTIONS TO TOWER/MONOPOLE. 
13. ROOFTOP PRE AND POST CONSTRUCTION PHOTOS TO INCLUDE PENETRATIONS AND INTERIOR 

CEILING. 
14. PHOTOS OF TOWER TOP COAX LINE COLOR CODING AND COLOR CODING AT GROUND LEVEL. 
15. PHOTOS OF ALL APPROPRIATE COMPANY OR REGULATORY SIGNAGE. 
16. PHOTOS OF EQUIPMENT BOLT DOWN INSIDE SHELTER. 
17. POWER AND TELCO ENTRANCE TO COMPANY ENCLOSURE AND POWER AND TELCO SUPPLY 

LOCATIONS INCLUDING METER/DISCONNECT. 
18. ELECTRICAL TRENCH(S) WITH ELECTRICAL / CONDUIT BEFORE BACKFILL. 
19. ELECTRICAL TRENCH(S) WITH FOIL-BACKED TAPE BEFORE FURTHER BACKFILL. 
20. TELCO TRENCH WITH TELEPHONE / CONDUIT BEFORE BACKFILL. 
21. TELCO TRENCH WITH FOIL-BACKED TAPE BEFORE FURTHER BACKFILL. 
22. SHELTER GROUND-RING TRENCH WITH GROUND-WIRE BEFORE BACKFILL (SHOW ALL CAD WELDS 

AND BEND RADII). 
23. TOWER GROUND-RING TRENCH WITH GROUND-WIRE BEFORE BACKFILL (SHOW ALL CAD WELDS AND 

BEND RADII). 
24. FENCE GROUND-RING TRENCH WITH GROUND-WIRE BEFORE BACKFILL (SHOW ALL CAD WELDS AND 

BEND RADII). 
25. ALL BTS GROUND CONNECTIONS. 
26. ALL GROUND TEST WELLS. 
27. ANTENNA GROUND BAR AND EQUIPMENT GROUND BAR. 
28. ADDITIONAL GROUNDING POINTS ON TOWERS ABOVE 200'. 
29. HVAC UNITS INCLUDING CONDENSERS ON SPLIT SYSTEMS. 
30. GPS ANTENNAS. 
31. CABLE TRAY AND/OR WAVEGUIDE BRIDGE. 
32. DOGHOUSE/CABLE EXIT FROM ROOF. 
33. EACH SECTOR OF ANTENNAS; ONE PHOTOGRAPH LOOKING AT THE SECTOR AND ONE FROM BEHIND 

SHOWING THE PROJECTED COVERAGE AREA. 
34. MASTER BUS BAR. 
35. TELCO BOARD AND NIU. 
36. ELECTRICAL DISTRIBUTION WALL. 
37. CABLE ENTRY WITH SURGE SUPPRESSION. 
38. ENTRANCE TO EQUIPMENT ROOM. 
39. COAX WEATHERPROOFING-TOP AND BOTTOM OF TOWER. 
40. COAX GROUNDING -TOP AND BOTTOM OF TOWER. 
41 . ANTENNA AND MAST GROUNDING. 
42. LANDSCAPING - WHERE APPLICABLE. 

3.6 FINAL PROJECT ACCEPTANCE: COMPLETE ALL REQUIRED REPORTING TASKS PER CONTRACT, 
CONTRACT DOCUMENTS OR THE SPRINT INTEGRATED CONSTRUCTION STANDARDS FOR WIRELESS 
SITES AND UPLOAD INTO SITERRA. 

SUMMARY: 
THIS SECTION SPECIFIES CUTTING AND PATCHING EXISTING ROOFING SYSTEMS WHERE 
CONDUIT OR CABLES EXIT THE BUILDING ONTO THE ROOF OR BUILDING-MOUNTED 
ANTENNAS, AND AS REQUIRED FOR WATERTIGHT PERFORMANCE. ROOFTOP ENTRY OPENINGS 
IN MEMBRANE ROOFTOPS SHALL BE CONSTRUCTED TO COMPLY WITH LANDLORD, ANY 
EXISTING WARRANTY, AND LOCAL JURISDICTIONAL STANDARDS. 

A. PRE-CONSTRUCTION ROOF PHOTOS: COMPLETE A ROOF INSPECTION PRIOR TO THE INSTALLATION 
OF SPRINT EQUIPMENT ON ANY ROOFTOP BUILD. AT A MINIMUM INSPECT AND PHOTOGRAPH 
(MINIMUM 3 EA.) ALL AREAS IMPACTED BY THE ADDITION OF THE SPRINT EQUIPMENT. 

B. PROVIDE SIMILAR PHOTOGRAPHS SHOWING ROOF CONDITIONS AFTER CONSTRUCTION (MINIMUM 3 
EA.) 

C. ROOF INSPECTION PHOTOGRAPHS SHOULD BE UPLOADED WITH CLOSEOUT PHOTOGRAPHS. 
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OUTLINE SPECIFICATIONS

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:



ELI

BS60XC003

284 NORFOLK STREET
CAMBRIDGE, MA 02139

A-1

ALPHA SECTOR 
INSTALL SPRINT 800/1900MHz 

ANTENNA TO EXIST. PIPE MOUNT ON !---:---=-+-~-+---------, 
EXIST. BUILDING FACADE (PAINT TO 

MATCH EXIST. BUILDING FACADE) 

EXIST. CLEHiW!RE C!SH ANTENNA 
FAC~DE MOUNTED TC EXIST. PENTHOUSE ON 

EXIST. MOUNTS (TOIAL OF 2) (:0 REJ1~!N) -----, 

EXIST. NEXIEI... CABLE 
TRAYS TO BE REMOVED-------.. 

EXIST. AT&T ANTENNI-5 MTHI/'/ EXiST ~~ 
~/ JIMNCY ON CX/ST STCC!_ rRAMC ---=""H--------IJ:Ji.'& 

BETA & GAMMA SECTORS 
EXIST. SPRINT 800MHz & 190DMHz RRH'S 1--:-2-::-;------, 

RELOCATED TO PROP. BAllAST FRAMES A-3 
( 1 fACH PER SECTOR, TOTAL OF 4) 

All. SECTORS 
INSTALL RRH BAllAST FRAMES ON EXIST. 1--::~+------u. 

ROOF (1 PER SECTOR, TOTAL OF 3) 

BETA &: GAMMA SECTORS 
FUTURE PANEL ANTENNAS WITHIN FAUX 

CHIMNEY (1 PER SECTOR, TOTAL OF 2) ---+------

BETA & GAMMA SECTORS 
INSTALL SPRINT 800/1900/2500MHz 

ANTENNAS \\UHIN NEW FAUX CHIMNEY 1---+---+---__/ 

13'-4"± 

I I 
I I 
I I 
I I 
I 
I 
I 

-

\ \ 
' ' ' ' \ \ 

\ \ 
\ \ 

n ' 

\ \ 

\ \ 
\ \ 

\ \ 
' I ' ' 
\ 

0 

c:J 

0 

D CJ 

~- FXIW AT&T MTPI/!vAS rACAnr 
MOUNTED TO £X/ST. f'£NTHOUSE 
DCLOW SPRINT J,NTCI/NAS 

/ 

tX!S!. UJWt/1 
RDOr 

~- EX!5T. SPRINT GPS !IIITENN1 MOUNT£[, 
10 tX!S!. 1-'tNi.'IUUSt (iO ,YtMiiN) 

~- AI PHA SEC/OR 
CX/ST Sni?/NT BOOM/ iz & 1900MJ /z 
RRH'S FACADE MOUNTED TO EXIST. 
PENT! !OU':E (I CAC!!, TOTAL 0' 2) 

~- [X/ST SPRiNT {:!) HYBRiD TRUNK CIIBLES & (2) 
j '' CQ-'\X CABLE5 FOR DiSh' ANTENNAS ROUTED 
YIITH!N EXI5T CAB!£ ;c~ YS (TO REMAIN} 

-----

,;H 
c on 

I 

"" 

13'-8"± 
0 

0 
--....,-----------~+----EXIST. FAUX C!IIMivEYS 

i!Y O!llt!-:S 

0 

£XIST. ROOF 

:::Jtj.o------'7J---- CXiST. AT&T ANTDv'/vAS WFJ/l/N LX/ST. 

\ 
\ \ 
\ \ 
' ' / ·~---j 

r_::--~~- -----

CH/MNtY ON tXJSi. CHANNH fHAMt 

TO REPLACE EXIST. PANEL ANTENNAS ILL~~'/L~~~ILL~~?~4~~~~,:LL~. 
( 1 PER SECTOR, TOTAL OF 2) 

BETA & GAMMA SECTORS 
INSTALL SPRINT 4' -6"x4' -6"x1 0' -O"H 

FAUX CHIMNEYS ON EXIST. ROOF TO 
REPLACE EXIST. BAllAST MOUNTED 

FLUES ( 1 PER SECTOR, TOTAL OF 2) ~--:-...:...,...+-,....:.,-+--.J 
(PAINT/TEXTURE TO MATCH EXIST. 

BUILDING, CHIMNEYS AND/OR OTHER 
ROOFTOP EQUIPMENT) 

All. SECTORS 
EXIST. NEXIEI... PANEL ANTENNAS 

FACADE MOUNTED TO EXIST. 

tlm;. 
All. EXIsnNG SPRINT, NEXIEI... & 
CLEARWIRE ANTENNAS, RRH's, MOUNTS 
& BAllAST MOUNTED FLUES TO BE 
REMOVED PRIOR TO CONSTRUC110N. 

BUILDING TO BE REMOVED _ ___/ 

ROOF PLAN 
SCALE: 1" = 10"-0'" - ---
0 5' 10' 20' 30' 

CXiST. LC WCR 
/l()()f 

LX/ST. SPR/1/1 (J) !iYIJRID TRUNK CADU:S & 

(2) '/' WAX CAiiLtS fU!t U/SH AN!t!vNAS 
ROUIED WITHIN EXiST BIJILDNG (TO REM;IIN}------._ 

EXiST. SPRiNT FIBER D!STR!B/JT!ON------._ 
/// /" / / / 

" / / 

C PO/i[R 
h'-"'~ !tLCO 1--+-f~+--[i(/ST. PPC XI 

' F 
\ li,J-L----1, EXIST. MMBIS 992B 

(TO BE REMOVED) ------.. 

X 

EXIST STEEL PLATFDPM -, 

X 

' {I '·, f 
~J/ 

tX/S!. 
BATTERY 
C;IBINU 

I I 

~ \ L_-_-=.r 

. 
!IT-----I 

I 

x-----._ ~x:-----1 

'r ----------------) 

X / 

X / 

X 

X 

I 

f-------- 15'-0" ------~ 

EXISTING E UIPMENT PLAN 
SCALE: 1/4" = 1"-0" - ---0 

tx/ST. SPRII/1 (_;} HYBRID TRUNK CABLES & 

(2) ;' COAX cl1fJLCS /fJR 015! I ANTC!vNAS 

2' 4' 8' 12' 

• 0 
I ... 

r-----t"""":'""~ INSTALL (1) HYBRID TRUNK 
CABLE WITHIN EXIST BUILDING ROUTED If/THIN EXIST ( ~ BIJILCJNG TC REM~!N 

~ 
,A-6/ . 

EXiST. SPRJ!vT FIBER DIS TR!B/JT!ON 

INSTALL (1) NEW BATIERY 
STRING WITHIN EXIST. BATIERY 

CABINET (IF REQUIRED) 

INSTALL NEW LlE BBU 2.5GHz 
RETROFIT KIT & REC11FIERS 

(IF REQUIRED) WITHIN PROP. 
MM-BIS EQUIPMENT CABINET 

/// 

,-, 
2 

\_A-?,J 

.......... 
(1"~ 
\.A-7./ -

INSTALL ( 1) t.IMBIS 
(TO REPLACE MMBIS 

9927 
9928) 

EXIST. STEEL PL,1 TFD,q,\1 

EXIST 1' CHNN-LIN I( G1 T[ 

' / // / // / / ' ' / /// / // / / / / / 

'I 
' 

X I ~c PO/i[/1 

------~ 
TELCO 

' ' I 
EXIST. / I ' 

t!AfltHY / 

' ' 
X CABINU ,/ 

------
. --

~ 
', 

' ' 
' 

X 

----------
: 

I 

X 

--------

~~ 
-X ~x 

'r ----------------) 

15'-0" 

PROPOSED EQUIPMENT PLAN 
SCALE: 1/4" = 1"-0" - ---
0 2' 4' 8' 12' 

'/-
' ' 
' ' 

' ' 

X 

/ 

/ • ' X / 0 
I ... 

' ' -
X ~ 

' ' 

/ 
X 

' ' 
/ 

'-

EXIST. PPC 

.MQIE;_ 
COORDINATE CABINET UPGRADE WITH 
SPRINT CM. REPLACE EXIST. CABINET 
WITH MMBTS 9927 (IF REQ'D) 
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A-2

SPECIAL CONSTRUCTION NOTE: STRUCTURAL NOTE: 
SPRINT SITE WORK IS CONTINGENT ON THE FOLLOWING: 
• COMPLETION OF A GLOBAL STRUCTURAL STABIUlY ANALYSIS (PROVIDED BY STRUCTURE OWNER OR A&E VENDOR). 
• COMPLETION OF AN ANTENNA/RRH MOUNT STRUCTURAL ASSESSMENT (PROVIDED BY A&E VENDOR). 
• GC SHALL FURNISH, INSTALL AND COMPLETE ALL REQUIRED STRUCTURAL MODIFICATIONS AS INDICATED IN BEFORE-MENTIONED ANALYSIS AND ASSESSMENT. 

ADDITIONAL MAPPING AND STRUCTURAL ANALYSIS 
ARE REQUIRED PRIOR TO CONSTRUCTION. 
DRAWINGS ARE SUBJECT TO CHANGE PENDING 
OUTCOME OF STRUCTURAL ANALYSIS. 

ALL SECTORS ---. ---. 
INSTALL SPRINT BOOMHz & 2500MHz / 2 V 2 "\ 

RRH'S ON PROP. BALLAST FRAME \ A-3 }< A-6 1 
(1 E'ACH PER SECTOR, TOTAL OF 6) '-"' '-"' 

CX/ST. CLCAI7J1W?f D/Sl/ ANTDviv'A 
1LACAUt MUU!vl'ti) .IU tXi!:-'.1. f-!UV/t-!OUSt ON 

EXIST. MOUNTS (TOTAL OF 2) (T~ %\lAIN} 

ALPHA SECTOR 
INSTALL SPRINT 800/1900MHz ANTIENNA & 2500MHz (2.V'J"'\ 

ANTIENNA TO EXIST. PIPE MOUNTS ON EXIST. BUILDING A 
FACADE TO REPLACE EXIST. PANEL ANTIENNA (1 E'ACH, '\, A-3./ , A-6./ 

TOTAL OF 2) (PAINT TO MATCH EXIST. BUILDING FACADE) 

c- TOP OF EX!ST_fLFV!ITOP PENTI!CUSE~-- ___ _ 
U EL - Er/-OJJ 1 AGL 

'O>l PROP. SPRINT (6) ANTENNAS _________ _ 
.::7 a.. - 57'-6"± Ia. 

FXI.OC SPRINT CPS AIITFNNA UOUNTFf! 
TO EXIST PENT,~.JUSE (TO REM/<ilv) 

I 

! 
lll~ 

liLP/ /A SICTOF! 
tx!S!. SP/11/v I liOUMHz & 19UOMNz 
RRH'S F/IC1DE M~UI/TSD TO EXIST 
PfcNIHUUSt (7 tAc'.'l, /()IAL Ot 2/ 

:lUI 

rXiST. i-IVAC UNiT (TYP.) 

CX/ST rAUX C//JMNLYS GY OT!/LRS 

EX/ST ,~ T&T .!1NTENN!\S WiTHIN EXIST. 
r:41MIJFY ON CXfST STFFI FRAMF 

c- TOP OF EXiST _30"-"0F,...--__ _______ _ 
U EL - ~{/-OJ! 1 AGL EXIST AT&T ANTENNeS FAC~DE 

MOUNTED TO EXIST BUILDING 
[J[LQW SPRINT ANT[AJNAS --------111 

1
:

1
:

1
:

1
:

1
:

1
:

1
:

1
: :

1
:

1 If II II II II II I II II I II II I II II 1111111111 

.~ GHOUND !_t_ Vf :__ 

.tiQIE;, 
ALL EXISliNG SPRINT, NEXTIEL c!c 
CL.EARWIRE ANTIENNAS, RRH'S, t.IOUNTS 
& BALLAST MOUNTED FLUES TO BE 
REMOVED PRIOR TO CONSTRUCTION. 

I ; I I I I I I I I I I I I I I I I I I I 

I : 

I : 

I I I I I I I I I I I I I ; I I I I I I I : I I I I I I I I I I ; I I 

I : 

I : 

',',',',',','; ', ,',','1: ,',',',',' :.'J_ ,',',',',',',.'J_'...L'' ',',' ,_'_]_'_,',',',',' 

II -
INSTALL ( 1) HYBRID TRUNK CABUE / 1 ""'\ 

I ; I I I I I I I I I.J_ 1...!_ I I I I I I I 

WITHIN EXIST. CABUE TRAYS '\,A-6/ -
EXiST SPRiNT (3) HYBRID TRUNK cJBLES & (2) 

b '·' COAX CABLES FOR D/Sh' ANTENNAS ROU!FD 
/I!IHII/ tx!SI. C:~!Kt 1/IAYS (IJ 1-CtMAIN) 

I : 

I : 

I : 

I : 

I I I I I I I : I I I ,I : 

I : 

I : 

I : 

II 
I I I 

'1-.....c, 
I 

INSTALL NEW EQUIPMENT /3""' : 
WITHIN EXIST. EQUIPMENT 1--:A----:-

1 
+-------+---------:1 

AREA IN EXIST. BASEMENT. '\.. './ 1 

I 

: 

II I II I I I I I I I I I 

DODD 
: 
I 
I 
I 
I 
I 
I 

: 

SOUTH ELEVATION 
SCALE: 3/16" - 1'-0" - ---0 2'-8" 5'-4" 10'-8" 16' -a· 

I I I 

/ 2 ""'\ ALL SECTORS 
,--------t--::--:-i INSTALL RRH BALLAST FRAMES ON EXIST. 

'\.. S-1./ ROOF (1 PER SECTOR, TOTAL OF 3) 

BETA t GAMMA SECTORS 
,-------+/--,-=2-::-"\-1 EXIST. SPRINT BOOMHz & 1900MHz RRH'S 

" A-3 " RELOCATIED TO PROP. BALLAST FRAMES 
...._.,. ( 1 EACH PER SECTOR, TOTAL OF 4-) 

WITHIN FAUX 
CHIMNEY (1 PER SECTOR, TOTAL OF 2) 

BETA t GAMMA SECTQRS 
INSTALL SPRINT 4' -6"x4-' -6"x10' -O"H FAUX 

/ 1 ~ CHIMNEYS ON EXIST. ROOF TO REPLACE 
EXIST. BALLAST MOUNTED FLUES (1 PER 

,s-'l_AS-3,) SECTOR, TOTAL OF 2) (PAINT/TEXTURE TO 
MATCH EXIST. BUILDING, CHIMNEYS AND/OR 
OTHER ROOFTOP EQUIPMENT) 

BEfA t GAMMA SECTQRS 
/ 2 \(3". INSTALL SPRINT 800/1900/25001o1Hz 

A 3 1\A, 6 I ANTIENNAS WITHIN NEW FAUX CHIMNEY 
'\..: -::.1 --.; -::.,.; TO REPLACE EXIST. PANEL ANTIENNAS 

( 1 PER SECTOR, TOTAL OF 2) 

BEfA t GAMMA SECTORS 
/ 2 V 4- "\ INSTALL SPRINT PCS/AWS DIPUEXERS 

I I I I A-~ A-6 I WITHIN NEW FAUX CHIMNEY 
~ ;,' I~ I I I ~ '- ~-/ (4 PER SECTOR, TOTAL OF 8) 

..___ 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1
1

1 I I I I I I I '""'''''' 

I; I.J_I.J..I.I I I I I I I I I I I I I I I; I I I I I I I I I I I I I I I..L .I I I I; I I I I I I I.J..I...L' I I I I I: I I I I~ I..!.. I I I I I I I I I I..LI.J..: I I I I; I I I I I 

I I I I I I I 

0 0 0 

EXIST JT&T ANTENNAS WITHIN 
fX/ST CHiMNEY ON EXIST. 
C/ !ANN[!_ rt?AMC (DCYOND) 
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A-3

SPECIAL CONSTRUCTION NOTE: 
SPRINT SITE WORK IS CONTINGENT ON THE FOLLOWING: 

STRUCTURAL NOTE: ALPHA SEC!QR 
INSTALl SPRINT 800/1900MHz 

• COMPLETION OF A GLOBAL STRUCTURAL STABIUlY ANALYSIS (PROVIDED BY STRUCTURE OWNER OR A&E VENDOR). 
ADDITIONAL TOWER MAPPING AND STRUCTURAL 
ANALYSIS ARE REQUIRED PRIOR TO CONSTRUCTION. 
DRAWINGS ARE SUBJECT TO CHANGE PENDING 
OUTCOME OF STRUCTURAL ANALYSIS. 

ANTENNA TO EXIST. PIPE MOUNT ON f--,-..;..,....+--,....;_-1--------._ 
• COMPLETION OF AN ANTENNA/RRH MOUNT STRUCTURAL ASSESSMENT (PROVIDED BY A&E VENDOR). EXIST. BUILDING FACADE (PAINT TO 

MATCH EXIST. BUILDING FACADE) • GC SHALL FURNISH, INSTALl AND COMPLETE ALL REQUIRED STRUCTURAL MODIFICATIONS AS INDICATED IN BEFORE-MENTIONED ANALYSIS AND ASSESSMENT. 

\ 
\ 

EXIST fL[ vMOF! 
PFNTH0/JSF 

I 

ALPHA SECTQR r EXIST. (4-) IDEN ANTENNA 
/- , (TO BE REMOVED) 
'I I 

);~7 A.l.· (c) 
1 I /UtN 

ANTfN'IA ·-(< \ 
·l/c) M (r; 

I 1 /D[N 
ANitNNA 

~-- EXIST SPRINT GPS /WT[A/1/A .\10UNTE'D 
TO [XiST PENTIICUS£ (TO REMNN) 

~~~~~>-._ ALPHA StC;U,Y 
. r fX!ST. SPRINT ! 90QMIIL r!F/.4 FACADE 

~~~~,// 1. 1 
MO/JNTF0 T() FXI':c PFNT40/JSF ITO r!FIJA!N) 

~ lj. j 1 • ~ 
-~---_/ ~/ 

_..------ AL?/ /A SfC/0,7 
U'/S/. SPH/NI 800A1h'z HHH fJ.L'ADt 
MOUNTFD TO FXISC PFNT40/JSF (m F:F\I,~!N} 

~-~~~~~--- tXIS/. CLtAHW!Ht MW 
~ .ANTENNA (TO RE11AIN) 

ALPHA SECTOR 

PLAN SURFACE AREA CHART 
CURRENT CON~GURATION PROPOSED CON~GURATION 

ALPHA: (1) SPRINT ANTENNA = 1.8 SQ.FT. ALPHA: (2) SPRINT ANTENNAS = 14.0 SQ.FT. 
ALP~A IQIAI. ABEA; = 1.8 SQ.FT. { 1 ) RRU BALLAST FRAME = 12.0 SQ.FT. 

ALEI:lA IQI~L AB~· = 26.0 SQ.FT. 
BETA: { 1 ) SPRINT ANTENNA = 56.2 SQ.FT. 
EI~A IQIAL AB~· = 56.2 SQ.FT. BETA: (2) SPRINT ANTENNAS = 22.0 SQ.FT. 

( 1 ) RRU BALLAST FRAME = 12.0 SQ.FT. 
GAMMA: (1) SPRINT ANTENNA = 56.2 SQ.FT. EI~A IQIAI. ABEA; = 34.0 SQ.FT. 
GAUMA IQIAI. AB~: = 56.2 SQ.FT. 

GAMMA: {2) SPRINT ANTENNAS = 22.0 SQ.FT. 
IU!Al AREA! = 114.2 SQ.FT. (1) RRU BALLAST FRAME = 12.0 SQ.FT. 

GAMMA IQIAI. ABEA; = 34.0 SQ.FT. 

TOTAL AREA; - 94.0 SQ.FT. 

114.2 SQ.FT. 

C8Ar!I~E IO ~~~ SYBE~E AB~: 
94.0 SQ.FT. - 20.2 SQ.FT. 

ANTENNA STATUS LEGEND: 

CX/ST .~'JOt TCP 

EMPlY - EMPlY PIPE 

(E) - EXISTING 

(P) - INSTALL 

NV - SPRINT ANTENNA 

2.5 - SPRINT ANTENNA 

EXIST C:!EARW/R[ MW 
ANT£11/vA (TJ R[M~!N) 

EXIST ELEVA TOP 
PCNT//OUSC 

ALPHA SECTOR 

r-- BETA SECTOR 
EXIST. SPRINT 1900MHz 
RRH TO BE RELOCATED 
TO PROP. BALLAST MOUNT 

'------- BETA SECTQR 
81. (t) 
SPRiNT 

~. ANTE!vNA 

EXIST. ( 1) SPRINT ANTENNA, FAUX FLUE 
& BALLAST MOUNT (To BE REMOVED) 

BEIA SECTOR 

900MHz 
RRH TO BE RELOCATED 
TO PROP. BALLAST MOUNT 

GAMMA SECTOR 

BETA SECTQR 
EXIST. ( 4-) IDEN ANTENNA 
(To BE REMOVED) 

GAMMA SECTQR 
EXIST. (4-) IDEN ANTENNA 

BJ. (f) 
IDLII 

ANitNN.t 

(To BE REMOVED) ~ 

'(W*t, 
C:5. (E) 
I!JtN 
AI/IENNA 

C4. (f) 
/DEN 

I 

I 
I 

! 

I 

I 
I ANTENNA 

~~, 
\~, 

I 

CAMMA SECTOR 

"'0. IF) 
Lu::. 1,-, 

/DCN 
ANTENNA 

c~~t~ 

('.)'. If) 
J • 1-/ 

.!DEN 
A'IIENNA 

I 
I 

I 

I 
I 

I 

I 

I 
I 

! 
I 

I 

' 

I 
I 

' 

I 

' I 
I 

I 
I 

I 

I I 

82. (£) fOi; 
!DEN tfl:l 

ANIU/NA _) 

CX/SC ROOc TOP 

BETA SECTOR 
FUTURE PANEL ANTENNA 

Win-liN FAUX CHIMNEY -------~ 

~ FUTURE 

82: (F) 
ANTENNA 

BEIA SECTOR 

All EXISTING SPRINT, NEXm. & 
CLEARWIRE ANTENNAS, RRH'S, MOUNTS 
& BALLAST MOUNTED FLUES TO BE 
REMOVED PRIOR TO CONSTRUCTION. 

WITHIN FAUX CHIMNEY -~ 

GAMMA SECIQR 

C2: (F) 
ANTENNA 

C1: (P) 
800/1900/25DOMHz 

ANTENNA 

INSTALl SPRINT PCS/AWS DIPUEXERS f--,-..:...._+--,-=--1---_/ 
WITHIN NEW FAUX CHIMNEY (TOTAL OF 4-) 

GAMMA SECTOR 

~ 
~~ 

~~/ 
A1: (P) 
800/1900MHz 
ANTENNA A2: (P) 

2500MHz 
ANTENNA 

SPECIAL INSTALLATION NOTE: 
'----1 COAX JUMPERS FROM PROP. RRH TO 

PROP. ANTENNA SHALL NOT EXCEED 15'. 
NOTIFY SPRINT CM OF ANY DISCREPANCY. 

~-- diS/. SP/i/11; c'.US ANitNI/A MO/JN!W 
TO EXIST. t"JfNTf-iOUS£ (TO REMAiN) 

~-- ~!PH~ SECTOF 
~'X!ST SP-9/NT '.900.\1117 ,Q,Q,Lj >ACA()F 
MW/J!W /U C.X/SI. PtN!NUUSt l;o .%WAIN) 

~-- A!PHA SECTOP 
[X!ST SPRINT 800Miiz RR.4 FACADE 
MCUNTCD TO LX/ST. PDv'T/ /OUSC (TO /?Ov!Aitv~ 

BETA SECTOR 
,-----!--..,..--:-r::--:---IINSTAI.l SPRINT PCS/AWS DIPUEXERS 

B1: (P) 
800/1900/2500MHz 
ANTENNA 

WITHIN NEW FAUX CHIMNEY (TOTAL OF 4-) 

BETA SEC!QR 
INSTALl SPRINT 4' -6"x4-' -6"x10' -O"H FAUX 

'---------1f--=o--:-+-::-=-l CHIMNEY ON EXIST. ROOF (PAINT/TEXTURE 
TO MATCH EXIST. BUILDING, CHIMNEYS 
AND/OR OTHER ROOFTOP EQUIPMENT) 

~~~19001MHz RRH 
RELOCATED TO PROP. BALLAST FRAME 

GAMMA SECTOR 
INSTALl SPRINT 4-' -6"x4-' -6"x10' -O"H FAUX 

'---+.....,...;..,.....f....,...;~ CHIMNEY ON EXIST. ROOF (PAINT/TEXTURE 
TO MATCH EXIST. BUILDING, CHIMNEYS 
AND/OR OTHER ROOFTOP EQUIPMENT) 

NORlH 
WIE;. 
EXISTING AZIMUTIHS FROM 
CEA SITE VISIT, DATED 
03/26/2018. 

EXISTING ANTENNA PLAN 
NORlH 

EB 
PROPOSED ANTENNA PLAN EB 

WIE;. 
VERIFY PROPOSED AZIMUTHS 
WITIH RF ENGINEER PRIOR 
TO INSTALLATION. 

SCAt£: N.T.S. 
SCAt£: N.T.S. 
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RF DATA SHEET

A-4

NOTES:

1. COMMENTS IN RED TEXT PROVIDED BY A&E VENDOR.

2. ANTENNA RAD CENTER BASED ON EQUIPMENT DATABASE AND

STRUCTURAL ANALYSIS.

3. SPRINT CM SHALL CONFIRM HYBRID CABLE LENGTH, COAX JUMPER LENGTH

AND AISG CABLE LENGTH BEFORE PREPARING BOM. A&E RECOMMENDED

HYBRID CABLE LENGTH BASED ON NV 2.5 EQUIPMENT AUDIT PLUS 20 FEET

FOR (2) 10-FOOT COILS AT EACH END OF THE FIBER TRUNK.
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RFS APXVTM 14-ALU-120 COMMSCOPE NNVV-65B-R4 

·---------------------------------------, -- -

-
0 0 • 0 • 

•••• 0 • • • • ••••• 

• 

Gr~uM 0 

II 

I 
I 
I 
I 

I 
AISG 
-1 

-. 

• • 

,----------------~ 

r••••••_. 

1900 RRH 

1 
800 MHz 

==00~:-=;-=~-r = Ill t . ,.____ 
I~ ~ -

r-, 
~' 

• fit) 

I -=-:~~ ----.=-, ==:-=:.:.. - . - . - - · -_- ·.~ _ ......... _, •• ~: 
,----------------.---------------,-

Rad io 1 R~d i o 2 ·-----------· RFT Coulrol C~ h l f' 

Fiber Optic Cable -~ 

I 

.. 

800 RRH·2 

800 RRH-2 

(Bottom) 

RRH 1900 

RRH 800 

RRH 2500 ~.- . ~ .!!-CJ--~ ··--DC Power CJble 

Sector Number ::====~J-;;;.. 
Frequency/R01dio ~ 1 

• • • 0 • 0 • • • 

RF Coa~ Jumper Cab le 

C<1librat ion Cable 

ALPHA SECTOR 

I 
I 

....1 

CCI TPA65R-KE4DA-K 

• • 

• • • 

r-

c=JLJ.LlLlLLLLL1LlLLLJ.LlLlLJ.LIJ.JJ.J.LLLJ.J~lLlL1LlU - I l 
,------:5-ecto,---r 2 B-eta --Se-ctor -3 Ga~mma=-, -l t 1 ! ~ 

800 MHz • 

- -=:J -

• 

[ . ~1 ....... -
"90-0f<IMH' 
Pmh 1 , l i"') 

800 RRH~1 
(Top) 

800 RRH-1 (Bottom} 

l , 

- --- , _ . I I I 

==~=::~;:::='goo-MH'~::::~~~~ O ~ ~ z ~ ~ ~::- . - _· -
.. ---,..-=~·-... .--=h-==:1-_l_- ~- • ~ 1 I ~ T 

2500 MHz 

:~=::3=~-== :::~~~=1 - '"Tl IL -- = --n = ~ 
..c:::J-~~ ~'---rr:'J.CTn-

L·-·- · - · -·-·-· - . -·-·-·~;, 

RRH 1900 LTE / CDMA .:=) 

RRH 800 COMA ~ 
RET Co ntrol Cable ·-----------· 

RRH 2500 LTE CD Fiber Optic Cable 

Sector Number::====~~;.. 
Frequency/Radio ~ 1 

DC Powe r Ca ble 

RF Coilx Jumpe r· Cilble 

'AddiliiJ.'IUI Culor CuJ~ {,.[orm<l!i:Jfo Cuir be Fcuud ;,, tl:e S.rn .'ul TS-0100 Dowmerll 

BETA c!c GAMMA SECTORS 

PLUMBING DIAGRAM 
SCALE: N.T.S. 

SPRINT CONSTRUCTION STANDARDS: 

GENERAL CONTRACTOR SHALL ADHERE TO THE FOLLOWING SPRINT CONSTRUCTION STANDARDS. 

- CONSTRUCTION STANDARDS: INTEGRATED CONSTRUCTION STANDARDS FOR WIRELESS SITES - (CURRENT VERSION), INCLUDING EXHIBITS A-M. 
- CONSTRUCTION SPECIFICATIONS: CONSTRUCTION STANDARDS EXHIBIT A - STANDARD CONSTRUCTION SPECIFICATIONS FOR WIRELESS SITES 

(CURRENT VERSION). 
- GROUNDING STANDARDS: EXTERIOR GROUNDING SYSTEM DESIGN. 

GROUNDING STANDARDS (SUPPLEMENT): ANTI-THEFT UPDATE TO SPRINT GROUNDING 082412 AND SPRINT ENGINEERING LETTER EL -0504 DATED 04.20.12. 
- WEATHER PROOFING STANDARDS: EXCERPT FROM CONSTRUCTION STANDARDS EXHIBIT A, SECTION 3.6 WEATHERPROOFING CONNECTORS AND GROUND KITS. 
- COLOR CODING: SPRINT NEXTEL ANT AND LINE COLOR CODING PER SPRINT TS-0200 CURRENT VERSION. 
- GENERAL CONTRACTOR TO FIELD VERIFY AZIMUTH AND CL HEIGHT AND MECHANICAL DOWNTILT. IF DIFFERENT THAN CALLED OUT IN RFDS, HALT ANTENNA WORK FOR WORK 

FOR ONE HOUR, CALL SPRINT RF ENGINEER (OR MANAGER IF RF ENGINEER DOES NOT ANSWER, BUT STILL LEAVE A MESSAGE TO RF ENGINEER) USING SPRINT-PROVIDED 
CONTACT INFORMATION FOR FURTHER INSTRUCTIONS. IF SPRINT DOES NOT RESPOND WITHIN ONE HOUR, PLACE 2.5GHz ANTENNA AT SAME CL AS 1.9GHz ANTENNA AND 
EMAIL CORRECT CL HEIGHT AND AZIMUTH TO SPRINT RF ENGINEER. UPDATE AS-BUILD DRAWING WITH CORRECT CL HEIGHT. ALSO EMAIL CORRECT 1900MHz AND BOOMHz 
ANTENNA CL HEIGHT, AZIMUTH AND MECHANICAL DOWNTILT TO RF ENGINEER. 

- AISG TESTS TO VERIFY OPERATION IS TO BE PERFORMED AFTER FINAL INSTALLATION OF ANTENNAS AND AISG CABLES HAVE BEEN CONNECTED. VERIFY OPERATION OF ALL 
EXISTING SPRINT AISG EQUIPMENT INCLUDING BOOMHz, 1.9GHz, AND 2.5GHz. TEST INCLUDE COMPLETE DOWNTILT, AZIMUTH (IF APPLICABLE) AND BEAMWIDTH SWINGS (IF 
APPLICABLE). DOCUMENT AISG TEST RESULTS IN COAX SWEEP TEST SPREADSHEET. 

- GENERAL CONTRACTOR MUST INSURE THAT NO OBJECT IS LOCATED IN FRONT OF ANTENNA. THIS MEANS NO OBJECT IS TO BE LOCATED 45 DEGREES LEFT AND RIGHT OF 
FRONT OF ANTENNA OR 7 DEGREES UP AND DOWN FROM CENTER OF ANTENNA. IF THIS IS NOT POSSIBLE, CONTACT RF ENGINEER FOR FURTHER INSTRUCTION. IN ADDITION, 
2.5GHz ANTENNA IS NOT TO THE PLACED IN FRONT OF ANY OTHER ANTENNA USING THE SAME 45 DEGREE RULE. THIS INCLUDES SPRINT AND NON-SPRINT ANTENNAS. 

-GENERAL CONTRACT IS REQUIRED TO USE A DIGITAL ALIGNMENT TOOL TO SET AZIMUTH, ROLL AND DOWNTILT. AZIMUTH ACCURACY IS TO BE WITHIN 1 DEGREES. DOWNTILT 
AND ROLL(LEFT TO RIGHT TILT) IS TO BE WITHIN 0.1 DEGREES. IF FOR SOME REASON THIS ACCURACY CANNOT BE ACHIEVED, UPDATE AS-BUILT DRAWINGS AND EMAIL 
SPRINT RF ENGINEER WITH AS-BUILTS SETTINGS. USE 3Z RF ALIGNMENT TOOL OR EQUIVALENT TOOL. HTTP:/ /WWW.3ZTELECOM.COM/ANTENNA-ALIGNMENT-TOOL/. 
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CCI DP0-7126Y-Ox1 PCS/AWS DIPLEXER 

DIMENSIONS: 6.26"x7.42"x2.02" 
WEIGHT: 3. 7 LBS W/ HARDWARE 

DIPLEXER DETAIL 
SCALE: N.T.S. 

NOKIA-A CAB.£ CAB.£ 
SCENARIOS DESCRIPTlON LENGTH (FT) 

1 CABLE PER SECTOR 4 PAIRS OF 6AWG DC CONDUCTORS 0-120 {1) 1900 {2) 800 {1)mMIMO OR 8T8R WITH 24 MULTI-MODE FIBER PAIRS 

1 CABLE PER SECTOR 4 PAIRS OF 4AWG DC CONDUCTORS 121-200 {1) 1900 {2) 800 {1)mMIMO OR 8TBR WITH 24 MULTI-MODE FIBER PAIRS 

1 CABLE PER SECTOR 5 PAIRS OF 4AWG DC CONDUCTORS 201-375 (1) 1900 (2) 800 (1)mMIMO (WITH BI-WIRE) OR 8TBR WITH 24 MULTI-MODE FIBER PAIRS 

• ALL FIBER PAIRS TERMINATE IN SENKO IP-LC AT TOWER TOP. 

• NOTE: SPRINT Ct.! TO CONFIRM HYBRID RISER CABLE AND HYBRID 
JUMPER CABLE MODEL NUMBERS BEFORE PREPARING BOM. 

t-----12.91" ------1 

FRONT 

DIMENSIONS: 
WEIGHT: 

HYBRID CABLE CHART 
SCALE: NTS 

G1o.:· 
I" uuu 

12.91"x10. 71"x19.26" 
53 LBS 

I 

( 

' 

( 

I 

BOOMHz RRH 

RRH DETAILS 
N.T.S. 

FRONT VIEW 

DIMENSIONS: 
WEIGHT: 

DIMIETER WEIGHT 
(IN) (L.BS/FT) 

1.376 1.354 (1) 

1.545 1.875 

1.619 2.161 

6.7" I (SOLAR SHIELD INCWDED) 

= = = = = = 
~ 

~ 

=· 
~ 

~ 

= = c 
= 
= = 
~ 

~ 

L 

I 

'rr 

SIDE VIEW 

26.1"x18.6"x6. 7" 
70.0 L8S 

2500MHz RRH 

SECTOR POS 

1 

ALPHA 
2 

1 

BETA 

2 

1 

GAMMA 

2 

FINAL ANTENNA CONFIGURATION 

STATUS ANTENNA ANTENNA BAD 
MFR MODEL CENTER 

PROPOSED COMMSCOPE NNW-65B-R4 56.0'± AGL 

PROPOSED RFS APXVIM14-AI..U-120 56.0'± AGL 

PROPOSED CCI TPA65R-KE4DA-K 56.0'± AGL 

F\JTURE TBD TBD 

PROPOSED CCI TPA65R-KE4DA-K 56.0'± AGL 

F\JTURE TBD TBD 

RF CONNECTORS 

. . . . 
·• . . " 

,.. • ... .... 0 

~ r t~·· .. 1r11 .. 
- 0 • • • . . .... ........ 0 

• e 0 0 0 

• • • 

AISG OUT AISG IN 

BOTTOM VIEW 

J 7.a· L L19.6._j 

SIDE VIEW FRONT VIEW 

800/1900MHz ANTENNA 
(ALPHA) 

COMMSCOPE NNW-658-R4 PANEL ANTENNA 

DIMENSIONS: 72.0"x19.6"x7.8" 
WEIGHT: 77.4 L8S W/ HARDWARE 

• 0 
.,; .... 

AZIMUTH DOWNTILT RRH/DIPLEXER 
(TRUE NORTH) MECH ELEC QlY & MODEL 

35" 0' 

0' 

160' 

380' 0' 

• 

'S 

0' 

4" 

4" 

AISG IN 

AISG OUT 

(2) FD-RHH-2X50-800 

(1) FD-RHH-4X45-1900 

(1) TD-RRH-Bx20-25 

(2) FD-RHH-2X50-800 

(1) FD-RHH-4X45-1900 

(1) TD-RRH-Bx20-25 

(4) DP0-7126Y-Ox1 

(2) FD-RHH-2X50-800 

(1) FD-RHH-4X45-1900 

(1) TD-RRH-Bx20-25 

(4) DP0-7126Y-Ox1 

• l 

RF CONNECTORS i 
BOTTOM VIEW 

_j 

D 
SIDE VIEW FRONT VIEW 

2500MHz ANTENNA 
(ALPHA) 

RFS APXVTI.t14-ALU-120 PANEL ANTENNA 

DIMENSIONS: 56.3"x12.6"x6.3" 
WEIGHT: 67.7 L8S W/ HARDWARE 

ANTENNA DETAILS 
N.T.S. 

JUMPER QlY CABLE LENGTH CABLE QlY 
& LENGTH & SIZE & MODEL 
(4) 10'-0" 

(4) 10'-o· 
unuzE EXJsnNG lmUZE EXIsnNG 

(B) 10'-o· 115'± (1~"-) (1) 
HB114-0BU3M12-XXXF 

(4) 10'-0" 

(4) 10'-0" 

(4) 10'-0" 
unuzE EXJsnNG lmUZE EXIsnNG 

(4) 10'-o· 

(4) 10'-o· 

(4) 10'-0" 

(4) 10'-0" 
unuzE EXJsnNG lmUZE EXIsnNG 

(4) 10'-o· 

RF CONNECTORS 

BOTTOM VIEW 

• 0 

~ 

SIDE VIEW FRONT VIEW 

800/1900/2500MHz ANTENNA 
(BETA & GAMMA) 

CCI TPA65R-KE4D PANEL ANTENNA 

DIMENSIONS: 48.0"x21.0"x7.8" 
WEIGHT: 52.9 L8S W / HARDWARE 
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FRONT VIEW 

--+- INSTAI..L NEW RECTIFIER SHELF & (J) 
RECTIFIERS WITiiiN EXIST. MM-BT'S 
EQUIPMENT CABINET (IF REQUIRED) 

INSTAI..L NEW LlE BBU 2.5GHz 
RETROFIT KIT WITHIN EXIST. 
MM-BT'S EQUIPMENT CABINET 

NOlE: 

EXISTING MMBTS CABINET 
COORDINATE CABINET UPGRADE WITH 
SPRINT CM. REPLACE EXIST. CABINET 
WITH MMBTS 9927 (IF REQ'D) 

SCALE: NTS 

2" UQUID-TITE 
STRAIGHT CONNECTOR _ _/ 

CX/ST. 
,)UNCI/UN 

BOX 

2" METALUC THREADED HUB 
WITH LOCKNUT AND 
NEOPRENE 0-RING SEAL 
PROVIDE IMPACT RESISTANT 
1 05' C PI..ASllC BUSHINGS 

1------- 6' MAX LENGTH OF 
UQUID-T1TE CONDUIT 

FIBER JUNCTION BOX PENETRA liON 
SCALE: NTS 

FRONT VIEW 

rt-.j--- INSTAI..L (1) NEW BATIERY 
STRING WITHIN EXIST. BBU 
CABINET SPLIT BETWEEN (2) 
EMPIY BAYS (IF REQUIRED) 

EXISTING 2.5 POWER BBU CABINET 
SCALE: NTS 
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S-1

EX/Sc BU!LDII/G F/1 c.~ DE 

EXIST. 
(lO Ht 

INSTALL SPRINT 2500MHz ANlENNA 
TO EXIST. PIPE MOUNT ON EXIST. 

BUILDING FACADE (MOUNT PER 
MANUFACTURER'S SPECIFICATIONS) 

EXiST. ANTENNA 

S TAhDOFF MOUIJ T 
AWN, I YP. 01 IJ) 

~ ~ 

/2"'1/3\ 

'\.. A-3 '\.. A-6 I ___.:/ ___;/ 

PIPE (TC REJIA/1/) 

CABLE JUMPERS EACH SECTOR: FURNISH 8c INSTALL (8) }i" COAX 
[FOR 2500MHz RRHl (1) }i" CAUBRATION CABLE 

CABLE, TIE-WRAPS, CABLE BLOCKS/HANGERS, CU 
SUITABLE MEANS TO SECURELY ATTACH 8c FA 

STRUCTURE, ANTENNA SUPPORT SYSTEM & ANTENNA 

, & (1) }i" RET 
SHIONS & OTHER 
SlEN CABLES TO 

MOUNTING PIPE 

PAINT TO MATCH NOTE 
ALL PROPOSED 8c EXISTING ANTENNAS, 
MOUNTS, & HARDWARE SHALL BE 
PAINTED TO MATCH EXISTING BUILDING. 

f~ I I 
I I 

lrr i 

I 
I 
I 
I 

=:Jl 

~: I 
I 

I I 
I I 

i'= ll= 
I I 
r= ll= 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

wa= 
I I 
I I 

ld I I 

!== I 
Ill= 
I 

r== ll= 
~ 

~ 
~ 

(P) 800/2500MHZ ANTENNA 

EX/Sc BUILD/1/G F'A cAD£ 

~ 

S TtllvDOFF MOUI/ T EXIST. 
(!0 PE MAIN, TYr'. OF 13) 

INSTALL SPRINT 80D/1900MHz ANlENNA 
TO EXIST. PIPE MOUNT ON EXIST. 

BUILDING FACADE (MOUNT PER 
MANUFACTURER'S SPECIFICATIONS) 

CY/2T. ANTCNNA 

/-v-, 
2 3 

,A-3AA-6) 

P/PL (TC RDAAJN) 

PERS [(2) FOR 
BRA liON CABLE, 

EACH SECTOR: FURNISH & INSTALL (8) }i" COAX CABLE ..UM 
EACH 800NHz RRH & (4) FOR 1900MHz RRHl (1) }i" CAU 
& (1) }i" RET CABLE, TIE-WRAPS, CABLE BLOCKS/HANGER 

OTHER SUITABLE MEANS TO SECURELY ATTACH 8c FAS 
STRUCTURE, ANlENNA SUPPORT SYSTEM 8c ANTENNA 

S, CUSHIONS & 
lEN CABLES TO 
MOUNTING PIPE 

f~ 
~ I I 

I I 
I 

=:Jl 

~I I 
I I 
I I 
I I 
I I 
I I 
I I 

i'= ll= 
I I 
c;-~ 

=:Jl 

h Ill= 

~ ~ ll= 
I 

~ 
h 

(P) 800/1900MHZ ANTENNA 

' 

/ 

TYPICAL ANTENNA AND RRH MOUNTING DETAILS 
SCALE: N. T. S. 

I 

I 

SPECIAL INSTALLATION NOTE: 
COAX JUMPERS FROM 2.5 RRH TO 2.5 ANTENNA SHALL 
NOT EXCEED 15'. NOTIFY SPRINT CM OF ANY DISCREPANCY. 

INSTAULATION NOTES: 
1. CONTRACTOR TO VERIFY IN FIELD SIZE OF EXISTING MOUNTING PIPE TO BE ~· SID 
(2.88 O.D.) PIPE MAST (6'-o· LONG). 

2. VERIFY EXACT RRH AND ANTENNA MODEL & AZIMUTHS WITH RF ENGINEER PRIOR TO INSTALLATION. 

3. RRH PLACEMENT FOR REFERENCE ONLY. CONTRACTOR SHALL PLACE RRH IN CORRECT ORDER 
MATCHING INSTAUL ANTENNA PLACEMENT. 

4. INSTAUL EQUIPMENT TO BE MOUNTED PER MANUFACTURERS SPECIFICATIONS. 

SPECIAL CONSTRUCTION NOTE: 
SPRINT TOWER TOP WORK IS CONTINGENT ON THE FOLLOWING: 
* COMPLETION OF A GLOBAL STRUCTURAL STABILITY ANALYSIS (PROVIDED BY STRUCTURE OWNER OR 

A&E VENDOR). 
* COMPLETION OF AN ANTENNA/RRH MOUNT STRUCTURAL ASSESSMENT (PROVIDED BY A&E VENDOR). 
* GC SHAUL FURNISH, INSTALL AND COMPLETE AUL REQUIRED STRUCTURAL MODIFICATIONS AS INDICATED 

IN BEFORE-MENTIONED ANALYSIS AND ASSESSMENT. 

u~ IHY. Wl.li.Jt 

;;;--r\Y=EO:L~T ~LAS Sl ~ 
VE AL ANr 

22. ~ 
t: 

~~Ul .BS 

3/ X /2' _ V BOL KIT .BS 
AI 

1/2' 

8 LBS 
? .BS 

1/2' X ;• IHRF A l R0;;;JD.+--7---+-7 tBB-rr,<---t 

SPECIAL INSTALLATION NOTE: 
INSTALL (2) 4"x8"x16" SOLID BLOCKS PER TRAY 

TYPICAL RRH MOUNTING DETAIL 
SCALE: N.T.S. 
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FBP NOTES 
1. All STRUcnJRAL FIBERGLASS (FRP) 

SHAPES, PlATE &: SHEET ARE TO BE 
EXTREN BY STRONGWEI.l, SERIES 525 
(OR APPROVED EQUAL). 

2. HAND LAID DUAL CORE PANB.S ARE 
TO BE MIN. 1" THICK, NOT INCWDING 
DECORATIVE TEXTURE ON EXTERIOR. 

3. FRP PANB.S SHALl BE 
PAINTED/TEXlURED TO MATCH 
EXISTING BUILDING, CHIMNEYS, 
AND/OR OTHER ROOFTOP EQUIPMENT. 

EXIST. COLUMN BELOW --4 

AS REQ'D AS REQ'D--1 

/ 

/ 
/ 

/ 

INSTALl 2Ji" SCH. 40 PIPE 
W/)2" U-BOLTS {lYP. 2X) 

/ 
/ 

/ 
/ 

/ 

r-II~STALL L3x3~" (lYP.) 
(TOP & BOTIOM) 

r-II~STALL Ji"lll A325 
BOLTS W/FLAT 

Dl WASHERS & LOCK 
WASHERS (lYP. 4X) ;:: 

{ 

~~ 

"" g " "..: ',,{'<! 1-1 ~---4'-oJ"±------'~---~ 

PROP. L3x3~" 
{lYP. 4X)--+---------1~ 

,;H 

! 
A 

/ " / FXIST' 
( COLUMN > 

"BELOW/ " / v 

lr-=-~K---T--------. 

,;H ... 
{ 

INSTALl Ji"lll A325 BOLTS 
W/FLAT WASHERS & 
LOCK WASHERS {lYP. 8X) 

WHEN ROOFING AROUND STUB UPS, 
GWE RUBBER MEMBRANE TO TOP OF 

PLATE TO SEAL OO.VANIZING VENT 
HOLE, IF PRESENT. DO NOT LEAVE ANY 

HOLES OPEN NJfNE ROOF MEMBRANE. 

PROP. Ji" A325 (TOTAL OF 4) 

PROP. C8x11.5 {lYP.) ---f('E==~~~ 

PROP. 3" SCH. 40 PIPE (CONTRACTOR 
TO FIELD CUT PIPE TO LENGTH AFTER 

VERIFYING PROPER HEIGHT) -----1 

PROP. BOOT ASSEMBLY -~ 

PROP. 7"x12"~" PLATE 

PROP. 6"x8"x~6" PLATE 

i . 
,;H i .... 

REMOVE AND RESET ~ ".r 
EXIST. RIGID ROOF INSUL ~ 

INSTALl 
4' -6"x4' -6"x1 o' -o"(ARL) 

FAUX CHIMNEY PROP. C8x11.5 {lYP. / 
/ 

/ 

/ 

\<x x't t----t-II~STALL ANTENNA 

FUTURE ANTENNA (1YP .) 

PROP. 1" 
DUAL CORE !--,-..:..,....+----" / 

/ 
/ PANELS (lYP.) 

/ 
/ 

/ 
/ 

/ 
4'-J.l"± SQ. 

(TOP & BOTIOM FRAME) 

ANTENNA & CHIMNEY PLAN 
SCALE: 3/4" - 1"-0" - ---

0 8" 1"-4" 2'-8" 4'-0" 

PROP. ~·111 STAINLESS 1---------,4'-4"±±----------1 .. 1 

STEEL HARDWARE 

(TOP& ;~Jl----~~~==~======~====~==~~ (SEE SHEET .,. 

PROP. L4x4~" EXTREN 
BRACING {1YP. 

• 

• 

• 

• 

(lYP. All FACES)-------H--t----# 

PROP. ~·111 FIBREBOLTS 
0 12" o.c. 

• 

(SEE SHEET s-J>J----~ 

EXIST INSULA T/ON 

EXIST 
7'\-72'' DLAM 

PROP. C8x11.5 

• 

• 

• 

• 

• 

• 

• 

(lYP.) 

/EXiST: BEAM 
"" / BELCW (TVF.) 

' " ' " " 

£X 1ST 
7'x72" DCAM 

EXIST. COLUMN --~-1 EXIST WOJD DECK 

CHIMNEY FRAME ELEVATION 
SCALE: 1" = 1'-0" 

- ---a s· 1'-o" 2'-0" 3'-0" 

All CHANNELS) -+--t------1 

/ 
/ 

/ 

-'----{'- ~,;;•~·.p.---~----...,..;,••;;,~ 
• . : ::J :l'.c-__]_ 

• 

/ 
/ 

/ 

D " BELOW (TlP) 
C /EXIST. BEAM 

1--------4'-J.!"±-~----.,-~ "" 

PROP. L3x3~" ", 
BRACE {lYP. 2X) " 

" 
CHIMNEY BASE FRAME PLAN 
SCALE: 3/4" - 1"-0" - ---

0 8" 1'-4" 2"-8" 4"-0" 

PROP. L4x4-Jd6" 
EXTREN {lYP. 4x) CLEARANCE STEEL L FOR 

EXTREN L FITMENT 

~· 

fiFI--+--- PROP. L3x3~". 
~_. 6" LONG (lYP. Bx) 

1----- PROP. C8x11.5 {lYP. 
ALL CHANNB.S) 

PLAN VIEW 

11-------PROP. L4-x4~" 
EXTREN {1YP. 4-x) 

__-- PROP. (3) Ji"lll A325 
BOLTS W/FLAT WASHERS 
& LOCK WASHERS 

IHto------ PROP. L3x3~". 
6" LONG (lYP. 6x) 

!SQMEIR!C VIEW 

LEG CONNECllON 

ASSEMBLY DETAIL 
SCALE: N. T. S. 

I ' I\ 

/\1 /' \;\;\;\/ 

1 I\ 1\ 

PROP. 10" TlMBERLOK STRUcnJRAL WOOD 
SCREW INSTALLED 0 5X FROM VERTICAL 

{lYP. 4X THROUGH PLATE, THROUGH WOOD 
DECKING & INTO 7"x12" BEAMS). 

EXiST. 
wor;r; r;rr:K 

PRE-DRILL OVERSIZED HOLE IN WOOD 
DECKING, AND PRE -DRILL PILOT HOLE IN 
7"X12" BEAMS TO PREVENT SPUTTlNG OF 

BEAM DUE TO ADJACENT TlMBERLOK SCREW. 

EXiST 
7''xi?' RF!M 

flf\IADON 

PROP. 7"x12"~" 
BOTIOMPLATE 

PROP. B"xs·~· 
TOP PLATE 

PLAN \1EW - POS!DONS A & C 
(SEE PEIA!L 2/5-2) 

PROP. 6"x8"~" 
TOP PlATE 

PROP. 3" 
SCH. 40 PIPE ---1 

l$<1f1R!C \1EW 

PROP. 7"x12"~" 
BOTIOMPLATE 

PROP. 7"x12"~" 
BOTIOM PLATE 

PROP. 6"x8"Jd6" 
TOP PLATE 

PLAN \1EW - PQS!DONS B & P 
(SEE PEIA!L 2/5-2) 

9fe"lll HOLE 
(lYP. 4-X) ~· 

1"± (lYP.) 

-'------+0 0 j 
,----- ~8"±______j 

TOP PI,A1E 

~·111 HOLE 
(lYP. 4-X) 

~ 
1~"± (lYP.) 

+I 0 

• 0 ......... 
~ 

I 

1 
_L__+-o o j 
,----- 1-----12"±------1 

POST DOWN 

ASSEMBLY DETAIL 
SCALE: N. T.S. 
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HARDWARE INSTAl I ATJON NOTES 

1. ALL HARDWARE IN DIRECT PATH OF ANTENNAS SHALL BE ~"tl-16 40" GLASS AU£0 ISOPLAST GRAY 
A..ANGE HEX HEAD CAP SCREWS AND ~ GLASS AU.ED ISOPLAST RANGE NUTS, EXCEPT AT 
REMOVABLE PANEL LOCATIONS. NO SUBSJ!JUDONS PERMITTED WITHOUT PRIOR APPROVAL 

PROP. FRP 
41 ODELL SCHOOL ROAD, UNIT A 

CONCORD, NC 28027 
MEMBER ------1 

TE~ 704-933-5774 
WWW.FASTENERCOMPONENTS.COM 

2. ALL HARDWARE ON REMOVABLE PANELS SHALL BE ~·11 ABREBOLT ASSEMBLY AS SHOWN IN DETAIL 
3/S-3. SEE ABREBOLT INSTALLATION NOTES. 

PROP. ABREBOLT NUT 3. ALL REMAINING HARDWARE SECURING SCREENING MATERIAL ON UPPER AND LOWER STEEL HALO 
FRAMES SHALL BE ~·11 GALVANIZED OR STAINLESS STEEL HARDWARE. UTIUZE FlAT AND LOCK 
WASHERS TO PREVENT CRUSHING OF EXTREN L'S WHEN TIGHTENING BOLTS. LOCATE FlAT WASHERS 
AGAINST EACH FACE OF EXTREN L'S AS REQUIRED TO PREVENT CRUSHING AND FRACTURING OF 
EXTREN I.IEMBER WHEN TIGHTENING FASTENERS. 

W/1'01-- ....... ~ ---+--

4. POLYURETHANE ADHESIVE SHALL BE USED ON ALL NON-I.IETAWC HARDWARE, EXCEPT ON REI.IOVABLE 
PANEL LOCATIONS. 

RBREBOLT INSINIATJON PRocEDURE 
ABREBOLT STUDS AND NUTS HAVE PROPERTIES AND CHARACTERISTICS DIFFERENT FROI.I STEEL FAIWRE 
TO FOLLOW THE PROCEDURE BELOW CAN RESULT IN DAMAGE AND/OR PREMATURE FAILURE OF ABREBOLT. 

1. BEARING SURFACES OF NUTS MUST BE PARA!..LEI.. TO THE SURFACES BEING FASTENED. 

2. A TORQUE WRENCH MUST BE USED. SEE THE TABLE BELOW: 

.siZE 
~- 16 UNC 
)i - 13 UNC 
9fi- 11 UNC *- 10 UNC 
1 - 8 UNC 

ULTIMATE TORQUE STRENGTH 
8 FT. - LBS. 
18 FT. - LBS. 
35 FT. - LBS. 
50 FT. - LBS. 
110 FT. - LBS. 

RECOMMENDED MAXIMUM 
INSTA!l,A]ON TORQUE 

4 FT. - LBS. 
8 FT. - LBS. 
16 FT. - LBS. 
24 FT. - LBS. 
50 FT. - LBS. 

3. WRENCHES MUST MAKE FULL CONTACT WITH ALL NUT EDGES. PARTIAL CONTACT WILL CAUSE THE 
CORNERS TO FRACTURE, AFFECTING THE PERFORMANCE OF THE STUD/NUT ASSEMBLY. A STANDARD SIX 
POINT SOCKET IS RECOMMENDED FOR THE HEX NUTS. 

4. THE REMOVABLE PANEL IS BEING INSTAU£0 FOR ACCESS TO THE EQUIPMENT WITHIN THE FAUX 
CHIMNEY. ADHESIVE SHALL NOT BE INSTAU.ED ON THE ABREBOLTS TO ALLOW FOR THE PANEL TO BE 
REMOVED. INSTALL ABREBOLT NUTS USING THE RECOMMENDED MAXIMUM INSTALLATION TORQUE. 

PROP. 1" DUAL CORE PANELS FASTENED TO 
FRAMING WITH GALVANIZED OR STAINLESS STEEL 

a PANEL 1 
I {REMOVABLE PANEL -

HARDWARE ON TOP & BOTTOM, GLASS AU£0 
ISOPLAST HARDWARE ON SIDE OF PANELS IN 

DIRECT PATH OF ANTENNAS, AND ABREBOLTS ON 
SIDES OF REMOVABLE PANEL (PAINT TO MATCH) 

(PROVIDE SPACERS, AS REQUIRED) (PANEL 
~ 
I 

Of ANTENNAS) 

I I I 

a 

REAR I 

~ 
I 

I I 
BEHIND PROP. ANTENNAS SHALL BE REMOVABLE)~ 

S·~~~~~~~~~~ J "//// / 
u 1 I "// / ....... 1 ""/// 1 ······· .I /// 1 "//// / UL 

FRP NOTES 
1. ALL STRUCTURAL ABERGLASS (FRP) 

SHAPES, PlATE & SHEET ARE TO BE 
EXTREN BY STRONGWEI..L, SERIES 525 
(OR APPROVED EQUAL). 

2. HAND LAID DUAL CORE PANELS ARE 
TO BE MIN. 1" THICK, .tlQI INCWDING 
DECORATIVE TEXTURE ON EXTERIOR. 

3. FRP PANELS SHALL BE 
PAINTED/TEXTURED TO MATCH 
EXISTING BUILDING, CHIMNEYS, 
AND/OR OTHER ROOFTOP EQUIPMENT. 

a-=-.. -121-

•-Iii- -D 

I 

I. 
I I 
IB 
I 

o-a 

.,._ -o-+-+-

"'"-tf-, - D-+-+-

a-=-•-lil-

I 

I 

I a 

d 
I •-a 

11 ········· 

I 

I 

~ 
I 
a 

I I 
= = 

• • 

= = 
I I 

l ////? ////1 

I 
I I 

PANEL 3 

CHIMNEY PLAN 
SCALE: 1" = 1'-0" 

I 
= 

• 

= 
I 

////1 l 
I 

a-o 

• 
I 
a 

········ I I 

I 

I 

~ 
I 
a 

-tl-- .. -=-a 

-tl-- .. -=-a 

PROP. FRP 
MEMBER -----1 

PROP. 

-a--- -.---A-HnT ~ ~ 
tPROP. 

ABREBOLT STUD 
PROP. 
POLYURETHANE 
ADHESIVE 

PROP. ABREBOLT 
STUD & NUT 

RBRfROLT INSTAl I ATJON NOTES 

1. DRILL UNDERSIZED HOLE IN FRP MEMBER. 

2. TAP FRP MEMBER FOR ~·11-16 THREAD. 

PROP. 
ABREBOLT NUT 

3. INSTALL ABREBOLT ~·11-16 (6" LONG) STUD INTO TAPPED FRP WITH POLYURETHANE ADHESIVE. 

4. INSTALL ABREBOLT NUT WITH POLYURETHANE ADHESIVE ON REAR SIDE OF FRP. 

PROP. FRP 
MEI.IBER ------1 

2-3 THREADS 
EXPOSED MAX. 

PROP. GALV. OR 
SS HARDWARE 
(TYP.) 

2-3 THREADS AS REQ'D 
-----~~ EXPOSED MAX. (SEE DETAIL 2/S-3) 

PROP. ABREBOLT 
ASSEMBLY 

5. INSTALL PANEL AND EXTERIOR ABREBOLT NUT. EXCESS THREADED STUD SHALL BE TRII.IMED TO 2-3 THREADS UPON COMPLEnON. 

FIBREBOL T INSTALLATION DETAILS 
SCALE: N. T.S. 

4'-5"± 

~- _11~"--
TYP.- TYP. 

• 
• • • • 

11~" 

i """'· I" "'"'- CORE PNIEIS 

TYP. 
t • 

FASTENED TO FRAMING WITH 
GALVANIZED OR STAINLESS 

STEEL HARDWARE ON TOP & 
BOTTOM, GLASS AU£0 ISOPLAST 

t • HARDWARE ON SIDE OF PANELS 
IN DIRECT PATH OF ANTENNAS, 

12" AND ABREBOLTS ON SIDES OF 
TYP. REMOVABLE PANEL (PROVIDE 

' • """""· 10 REilUIRED7 

BEMOVAIILE PAI!IEL l 
8'-6"± PROP. ~·11 ABREBOLTS 0 12" O.C. 

(SEE NOTE 2 & ABREBOLT 
INSTALLATION PROCEDURE) 

PERMANENT PAI!IEI S 2 D:!BU ~ 
PROP. ~·11-16 ~ GLASS 
AU£0 ISOPLAST GRAY RANGE 
HEX HEAD CAP SREWS & 
RANGE NUTS 0 12" O.C. 

• (SEE NOTE 1) 

mp I; BQTTQM 
PROP. ~·~~ STAINLESS I 

• STEEL BOLTS, LOCK • WASHER, FlAT WASHER 
11~" & NUTS (TOTAL OF 10) 

rr· (SEE NOTE 3) 

s8" 
• • • 

TYP. 

t 
ALL PANELS 

CHIMNEY PANELS 
SCALE: 1/2" = 1'-0" 

-
• 

• 

• 

• 

• 

• 

I 
I • 

I 
I 

I • 

I 

• 

-~· TYP. 

___l 

-

p ANELS SHALL BE MIN. 1" THICK, 
.tlQI INCWDING DECORATE TEXTURE 

t 

0 
p 
N EXTERIOR. PANELS SHAI.l BE 
AINTED/TEXTURED TO MATCH 

EXISTING BUILDING, CHIMNEYS, 
AND/OR OTHER ROOFTOP EQUIPMENT. 

s8" 
TYP. 

t 
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E-2

SYMBOL LEGEND

• 
2 OUTSIDE: EXISTIN~ 
SIICLTCR/=OUIP~/CNT ROOM 2~-~•-1 

CXISTII'G =oUIPMCNT 
CROUNrJ F.AR (FCR~ 

EXISTir'G #2 STRAI~JEJ, 

INSULATED ·:OPPER (TYF.) cXI:i llfl~ cOUiclvlc ~ 1 
GROUND 3.~R (EGE) 

INSTALL flYIIRID TRUNK (FIBER 

I 
_j 

---
I 

l'-·~---'----- INSTALL INTERNAL GROUND I I 
I 

KIT AND #6 INSULATED I I 
WITfl 2-flOLE LUG ~ I J 

I r lr 
t=;::::~ I ~ 

I 

& POWER OR FIBER ONLY) 1--:--=--::-+-:-'-:--l--_j_-------_; ~l AND CABLE GROUNDING KIT 

(3) EXISTING NV HYBRID TRUNK CABLES 
(GROUNDING KITS NOT SflOWN FOR CLARITY) 

EX STING FIBER 015-RIBUTIDfJ EOX 

'---r--_J'_----

RETROFIT SCENARIO: FURNISH AND INSTALL (1) 2" RGS 
CONDUIT (FOR FIBER JUMPERS AND DC CONDUCTORS) 

W/THREADED COUPLINGS (REFER TO ALCATEL -WCENT 2.5 
GHz UPGRADE INSTALLATION GUIDE). SUPPORT CONDUIT AT 

24" O.C. AND AT VERTICAL-TO-HORIZONTAL BENDS 

EXISTI~G BOI,DI~G/ 
cRcLmni'JC svsFII -----1 

EXIST I~G MAS-ER 
GROUNC BAR (MG3) 

EXISTII'G 
OJU 

ct~.ciHJ 

INSTAUL 
MMBTS 9927 

eX STING PPC 

NOTE: HYBRIFLEX (FIBER & POWER) AND HYBRIFLEX (FIBER-ONLY) 
SHOWN. REFER TO RAN EQUIPMENT RFDS FOR SITE -SPECIFIC SCENARIO. 

EQUIPMENT GROUNDING SCHEMATIC 
SCALE: N. T. S. 

EXISTING GROUNDING BAR ON WALL. 
FLOOR OR ON ANTENNA TOWER 

/' 
I 

(<:J'> 
~~ 

NOTES 

#2 AWG STRANDED INSULATED, #4 OR #6 AWG SOLID CU 
CONDUCTOR WITH GREEN, 600V, TflWN-2 INSULATION 

,-------~L-------, 

\ 
g (cJI = g n (rJJ g (c)) 

'= 0 0 \ y (Q) CQ) (Q) CQ) (Q) CQ) 0 0 (G) 
rtJ> = 

'._./ '._./ '._./ 

TWO HOLE SPADE, TO BE USED 
TO CONNECT TO GROUND BAR 

-

y 
(<:J'> 
~~ 

1. APPLY NO-OX TO LUG AND BAR CONTACT SURFACE. DO NOT COAT INLINE LUG. 

2. IF STOLEN GROUND BARS ARE ENCOUNTERED, CONTACT SPRINT CM FOR 
REPLACEMENT TflREADED ROD KIT. 

BUTT CONDUCTOR INSULATION UP 
AGAINST THE CONNECTOR BARREL 

INSPECTION WINDOW REQUIRED FOR 
AUL INTERIOR TWO-HOLE CONNECTORS 

EXTERNAL TOOTHED 

S/S LOCK WASHER 

S/S FLAT WASHER 

S/S FLAT WASHER 

S/S BOLT (1 OF 2) 

TINNED COPPER 
GROUNDING BAR 

GROUND BAR 

COLD SHRINK OR 
APPROVED EQUAL 

INSTALLATION OF GROUNDING 
CONDUCTOR TO GROUNDING BAR TWO HOLE LUG 
SCALE: N.T.S. SCALE: N. T. S. 

COLD SHRINK OR 
APPROVED EQUAL 

• EXOTflERMIC CONNECTION 

• MECHANICAL CONNECTION 

D CABLE GROUNDING KIT 

- - - GROUNDING/BONDING 

CONDUIT 

UNLESS NOTED OTHERWISE, ALL BONDING 
CONDUCTORS ARE 2# SOLID TINNED BCW. 

NOTIE: 
EXISTING NV EQUIPMENT CONDUITS NOT 
SHOWN FOR CLAIRITY. REFER TO RECORD 
AS-BUILT NV PHOTOS AND NV AS-BUILT 
DRAWINGS. 

1/4" MIN 

PROTECTIVE GROUNDING SYSTEMS GENERAL NOTES: 

1. GROUNDING SHALL BE IN ACCORDANCE WITfl NEC ARTICLE 250-GROUNDING AND 
BONDING. 

2. GROUNDING SHALL BE IN ACCORDANCE WITfl SPRINT SSEO DOCUMENTS 
3.018.02.004 "BONDING, GROUNDING AND TRANSIENT PROTECTION FOR CELL 
SITES" AND 3.018.1 0.002 "SITE RESISTANCE TO EARTH TESTING". 

3. PROVIDE GROUND CONNECTIONS FOR AUL METAULIC STRUCTURES, ENCLOSURES, 
RACEWAYS AND OTflER CONDUCTIVE ITEMS ASSOCIATED WITfl THE INSTALLATION OF 
CARRIER'S EQUIPMENT. 

4. GROUND CONNECTIONS: CLEAN SURFACES TflOROUGflLY BEFORE APPLYING GROUND 
LUGS OR CLAMPS. IF SURFACE IS COATED, REMOVE TflE COATING, APPLY A 
NON-CORROSIVE APPROVED COMPOUND TO CLEAN SURFACE AND INSTALL LUGS 
OR CLAMPS. WHERE GALVANIZING IS REMOVED FROM METAL, IT SHALL BE PAINTED 
OR TOUCHED UP WITfl "GALVAMOX" OR EQUAL. 

5. ALL GROUNDING WIRES SHALL PROVIDE A STRAIGHT, DOWNWARD PATfl TO GROUND 
WITfl GRADUAL BENDS AS REQUIRED. GROUND WIRES SHAUL NOT BE LOOPED OR 
SHARPLY BENT. 

6. ALL CLAMPS AND SUPPORTS USED TO SUPPORT TflE GROUNDING SYSTEM 
CONDUCTORS AND PVC CONDUITS SHAUL BE PVC TYPE (NON CONDUCTIVE). DO 
NOT USE METAL BRACKETS OR SUPPORTS WHICH WOULD FORM A COMPLETE RING 
AROUND ANY GROUNDING CONDUCTOR. 

7. ALL GROUND WIRES SflALL BE #2 SOLID TINNED BCW UNLESS NOTED OTflERWISE. 

8. PROVIDE DEDICATED #2 AWG COPPER GROUND WIRE FROM EACH ANTENNA 
MOUNTING PIPE TO ASSOCIATED CIGBE. 

9. GROUND ANTENNA BASES, FRAMES, CABLE RACKS, AND OTflER METALLIC 
COMPONENTS WITfl #2 INSULATED TINNED STRANDED COPPER GROUNDING 
CONDUCTORS AND CONNECT TO INSULATED SURFACE MOUNTED GROUND BARS. 
CONNECTION DETAILS SflAUL FOLLOW MANUFACTURER'S SPECIFICATIONS FOR 
GROUNDING. 

1 0. EACfl EQUIPMENT CABINET SHAUL BE CONNECTED TO TflE MASTER ISOLATION 
GROUND BAR (MGB) WITH #2 SOUD TINNED BCW EQUIPMENT CABINETS WALL flAVE 
(2) CONNECTIONS. 

11. GROUND flYBRIFL£X SHIELD AT TOP, BOTTOM AND AT TRANSITION TO flYBRIFLEX 
JUI.tPER CABLES AT EQUIPMENT CABINET ENTRANCE USING MANUFACTURER'S 
GUIDELINES. WHEN HYBRIFLEX CABLE EXCEEDS 200', GROUND AT INTERVALS NOT 
EXCEEDING 1 00'. 

12. TflE CONTRACTOR SflALL VERIFY TflAT TflE EXISTING GROUND BARS flAVE ENOUGH 
SPACE/HOLES FOR ADDITIONAL TWO HOLE LUGS. 

13. EXOTflERMIC WELDING IS RECOMMENDED FOR GROUNDING CONNECTION WflERE 
PRACTICAL OTHERWISE. THE CONNECTION SHAUL BE MADE USING COMPRESSION 
TYPE-2 HOLES, LONG BARREL LUGS OR DOUBLE CRIMP "C" CLAMP. TflE COPPER 
CABLES SHALL BE COATED WITH AN ANTI-OXIDANT (TflOMAS BETTS KOPR-SHILD) 
BEFORE MAKING TflE CRIMP CONNECTIONS TflE CONTRACTOR SHALL FOLLOW 
MANUFACTURER'S RECOI.tMENDED TORQUES ON TflE BOLT ASSEI.tBLY TO SECURE 
CONNECTIONS. 

14. AT ALL TERMINATIONS AT EQUIPMENT ENCLOSURES, PANEL. AND FRAMES OF 
EQUIPMENT AND WHERE EXPOSED FOR GROUNDING. CONDUCTOR TERMINATION 
SHALL BE PERFORMED UTILIZING TWO HOLE BOLTED IDNGUE COMPRESSION TYPE 
LUGS WITH STAINLESS STEEL SELF-TAPPING SCREWS. 

15. TflE MASTER GROUND BAR (MGB) SHAUL BE MADE OF BARE 1/4 "x2" COPPER 
(FOR OUTDOOR APPLICATIONS IT SHAUL BE TINNED COPPER) AND LARGE ENOUGH 
TO ACCOMMODATE TflE REQUIRED NUMBER OF GROUND CONNECTIONS. TflE 
HARDWARE SECURING TflE MGB SHAUL ELECTRICAL INSULATE TflE MGB FROM NN 
STRUCTURE TO WHICH IT IS FASTENED. 

16. ALL BOLTS, WASHERS, AND NUTS USED ON GROUNDING CONNECTIONS SHAUL BE 
STAINLESS STEEL 

17. ALL GROUNDING CONNECTIONS SHALL BE COATED WITfl A COPPER SHIELD 
ANTI-CORROSIVE AGENT SUCH AS T&B KOPR SHIELD. VERIFY PRODUCT WITfl 
SPRINT CONSTRUCTION MANAGER. 

18. FOR NEW OR REPAIRED GROUNDING EQUIPMENT. REFER TO SPRINT GROUNDING 
STANDARDS AND FOLLOWING (SUPPLEMENTS): 
-ANTI-THEFT UPDATE TO SPRINT GROUNDING DATED 08-24-12 (OR CURRENT 
VERSION) 
-SPRINT ENGINEERING LETTER EL -0504 DATED 04-20-12 (OR CURRENT 
VERSION) 
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Date: 

MARCH 27, 2019 
 
 
  



 

 

March 27, 2019 
 

Sprint 

1 International Blvd 

Suite 800 
Mahwah, NJ 07495 

 

RE:              
Site Number BS60XC003B 

Site Name Eli 
Site Address 284 Norfolk Street, Cambridge, MA 02139       

 

To whom it may concern: 
 

Chappell Engineering Associates, LLC has performed a structural analysis of the proposed installation of 
the Sprint telecommunications facility at the above-referenced location.  The existing building is a 5-story 

brick masonry commercial building with wood framed floor and roof structure.  Sprint proposes to re-
configure the existing telecommunications facility by locating one (1) additional panel antenna at each of 

the three antenna sectors.  Additionally, (2) remote radio units (RRU’s) will be located adjacent to the 

proposed antenna sectors on RRU ballast frames. 
 

The existing Sprint alpha antenna is located on the face of the existing elevator penthouse.  The 
proposed alpha antenna will be secured to the face of the existing elevator penthouse, adjacent to the 

existing in-service antenna.  The proposed RRU units will be secured to a single RRU ballast frame 

located on the roof of the elevator penthouse roof. 
 

The existing Sprint beta and gamma sector antennas are located on the main roof structure housed 
within two (2) triangular ballast-mounted RF radome assemblies.  The ballast-mounted structures are 

located above the existing wood column locations.  Because the existing radome assemblies are not large 

enough to accommodate the additional antenna being proposed, a new anchored 52in x 52in x 10ft tall 
false brick RF chimney is being proposed at each of the beta and gamma sectors (one false chimney at 

each location).  An elevated steel base frame will be constructed at the the beta and gamma sectors in 
place of the existing triangular ballast mounts.  The locations of the proposed RF antenna enclosures are 

Shown within our design drawings, which are enclosed for reference. 
 

Based upon our analysis of the proposed Sprint installation, the information obtained during our site walk 

on 10-10-2018, and the magnitude of the anticipated loads, we consider the existing structure adequate 
to support the proposed Sprint installation as shown on our drawings.  The results of our analysis are 

enclosed within this report. 
 

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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SITE INFORMATION

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.

SITE NAME:

SITE ADDRESS:

SITE TYPE:

PROJECT:

SITE CASCADE:

ELI

284 NORFOLK STREET
CAMBRIDGE, MA 02139

ROOFTOP

DO MACRO UPGRADE

BS60XC003

AT LEAST 72 HOURS PRIOR TO
DIGGING, THE CONTRACTOR IS

REQUIRED TO CALL DIG SAFE AT 811

811

DigSafe
MA.ME.NH.RI.VT
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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

“ ”

“ ”

“ ”
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SECTION 07 500 - ROOF CUTTING, PATCHING AND REPAIR

1.4 SUBMITTALS:

CONTINUE SHEET SP-3

CONTINUED FROM SP-1:

SECTION 01 400 - SUBMITTALS, TESTS, AND INSPECTIONS

“ ”

“ ” “ ”

“ ”

SECTION 01 500 - PROJECT REPORTING

“ ”
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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:
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4 trl/1~/li IXIImllJCTirflllt['jl~ OIC 

l 11 i IXJISlllllt'!KN IIE'III:ID II 

1 1Q/I'J'IB Qai5!RIJ~fl['jlsm are 
m, a 1!3JmrJRClM1lLCfllll WJ 
rl!.f'JJ/'1! 5Slm fffi!Dfl w 

SITE NUMBER~ 

SlfE N,t.J.1E; 

SllE M}[}FI(SS: 

-- I 

I 
i&X: 
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NOTES:
1. COMMENTS IN RED TEXT PROVIDED BY A&E VENDOR.
2. ANTENNA RAD CENTER BASED ON EQUIPMENT DATABASE AND

STRUCTURAL ANALYSIS.
3. SPRINT CM SHALL CONFIRM HYBRID CABLE LENGTH, COAX JUMPER LENGTH

AND AISG CABLE LENGTH BEFORE PREPARING BOM. A&E RECOMMENDED
HYBRID CABLE LENGTH BASED ON NV 2.5 EQUIPMENT AUDIT PLUS 20 FEET
FOR (2) 10-FOOT COILS AT EACH END OF THE FIBER TRUNK.

LENGTH
ENDED
20 FEET

AND

X JUMPER 
RECOMME

DIT PLUS 2
K.

DOR.
DATABASE 

GTH, COAX
BOM. A&E 

PMENT AUD
BER TRUN

Y A&E VEN
UIPMENT D

ABLE LENG
EPARING B
2.5 EQUIP

OF THE FIB

OVIDED BY
ED ON EQU

HYBRID CA
EFORE PRE
ED ON NV 
ACH END O

TEXT PRO
NTER BASE
LYSIS.
CONFIRM H
LENGTH BE
NGTH BASE
OILS AT EA

TS IN RED 
A RAD CEN
URAL ANAL

CM SHALL C
G CABLE L
CABLE LEN
0-FOOT CO

OTES:
COMMENT
ANTENNA
STRUCTU

SPRINT C
AND AISG
HYBRID C
FOR (2) 1

NO
1. 
2. 

3. 
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RfS AP;('JJJ},jl4 ,!,[tJ 120 
·············-··---······ ··-----------, 

~
o:-~ •. -- .- - ~·~ : 

~r- ~~l~· 

AlPHA SECTOR BETA At GAMMA SECTORS 

PLUMBING DIAGRAM 

SPRINT OONSTRI.X:U:It~ ST.MI~ 

G:NERAL.. CO~ srw.l ADHERE TO THE FOLl..mlllNG 9JRNT CCNSTRl.IC"MN STMJ111RDS. 

- OJNSTRUcnON ~OS: Mro'¥.TED o::mSTR!.CTIJ~ ST~~ f\lf( WIRELESS SITES - (CURREPIT '-ERSICf\(1, ~CLUDNG EXHIBITS A-r~. 
- OJNSTRUc:nON SPECIFlCAnONS: OONSTRUc:nON S'TJI.loJ)AAOS EKHIBIT A - STAADA.RD C(XIISTRUCTICN SPfDflCATICNS f"CR 'A\JnfSS SITES 

(CU_.T Vrns!ON). 
- ~UNDING STHJ(liiRDS; D:TERKIR ~UflDNG SYSTHI DESIGN. 

GROUNDIN!; STNIIIWU>S (5\.JPPlih\ENT): r\Nll-ll£FT UPDATE TD SPRINT GRWNDING C82412 PJ'lD SPRINT EN!;INEERIN!; LETTER n. -«<14- DAlED CI4-.2.Cl.12. 
- 'A'EATHER PROCfiNG STNIIDWlJS; O:CERPT FROM GC(lJS'I'RUGTKJ~ STAN(li!ROS ~HIEif A, SEGOO~ 3.6 WEAlHERPROCflNG OON~Et:TCRS i\ND GROUND KITS. 
- OOL.CR I'XlOING: SPRIPIT NEXTEL .oM AAD LNE 00~ o:JOIN;; PER SPRINT TS-0200 CURRENT VERSICN. 
- GE::NE:PJ!L. CONI"RA.CTOR TO FIElD ~RIFf AZIMUTH AAD CL HEIGHT A"IO MEC!-WIJICM. OOiltlTlLT. IF DIFFERENT THi\N CAU£0 OUT IN RFDS. HALT AATENrolO. WORK F"m WORK 

FOR OOIE H::IUR, CALL SPRINT Rf EN!;ItlEER (OR WANACER IF RF ENCINEER OOEli J'IDT ..V.SIIrR, BlJT STill LfA1£ A ~Sb.G£ TD F!f DJGlNEER) USINC SPRINT-~OEO 
OJNTACT INR:RWA.WN RJR FURTHER INSTRLX':n:ms. IF SPRINT OOES NITT RESPOflD 'A.tTHIN OOIE HOLR, PLACE 2..5GH:! AUTENNA AT S.WE CL Mi 1.~H:! AUTENNA PW 
EWtJL C:CRRECT a. HEIGHT MJD AZIMUTH TO SPRINT F!f ENGINEER. l.f'DATE /IS-BUilD ORA'AINC Wm-1 COORECT a. HEIGHT. M.OO Ew.JL CORRECT 1 !IICIOMH:! AND BCIOMHz 
..wrENW.. a.. HEIGHT, AZNUTH N\10 MEO-W\ICM. oet.\Mill TO RF ENGINEER. 

- AISG TESTS TO VERIFY OPE!Yo.Tla.J IS TO BE PERFORr.IEil .PfltR ONAL INST.ou.ATKlN OF ANTENNAS AND Al5G [)lll£5 HAVE BEEN o::JflllJECTID. VERIFY OPERATl(XIJ GF All 
EX5nt>.C SPRINT ~SG EQJIP~OO NCWDNG BDOWH2, 1.9GH~. AAD 2.5GH:!.. TEST lt>.ClUOE CCf~PlETE OOI~tmLT. ,621~UTH (IF JPPU~ AND BEAWWIDTH S'.\lfi.CS (IF 
PPPUCABli). OOC:UWENT A.l93 TEST RESULTS IN CQII.'( S\'lEEP TE'ST SPREADSHEET. 

- GENERAL 00~ t.IL..tST INSURE Tf.Lil.T J'li:l CSIECT IS L.OCA.TED IIJ ffiJNT or .MITENij~t THIS ~tANS tlO OOJECT IS TO BE LOC'ATED 45 OrnREES LEFT />NO li!tGHT CF 
ffiJNT or .MITENI.Lo\ QR 7 DEGREES UP AND 00\'JN Fli!OM CBITER: OF ANTENMit. IF THIS IS NOT PCSSIBLL COON:T RF ENCIIJEER FM: FURJHER lt-lSTRUCT.:IN. IN ADOIT~N. 
21iGH~ .MITINHA IS ~ TO THE PL.AC:Eil IN FR-nNT OF Am' QTHEii! ..wTENfWI. IB~ THE S.WE 45 DrnREE RUli. THS NCWOCS SPRIM" ANI> J'li:IN-SPRim- NfiEN~. 

- GENERAL OOMJRACT IS REQUIRED TO USE A DIGITAL AUGNMENT TOOL TO SET AZIMUTH. RCU AND OOWimLT. A.ZIWlli ACCURACY IS TO I£ Ml'HIN 1 DE!lnS. OaANTILT 
MJD li!Ou.{lfFT TO ~G-fl TILl) IS TO I£ WlllliN 0.1 OEGR:EES. IF Frn :gj~E I£A9'JIJ THIS ACCURACY CAIJNOT BE ACHI&O, UPDATE AS-BUILT ORAWNGS JINO ENAIL 
SPRJNT RF ENGINU:R WITH AS-BUILT'S ~Efll~ U'Sl ~z: RF AUG~FAENT TOOL C« EIJJ~T TOOL. HTTP;//W¥M'.~lT[l£Ca.f.o:Jr,VAN"'INNA-PLJ~h1E:NT-TOct/. 

Sprint"~ 
VISION 

t;., CENTERLINE 
\;;, -·~·········· 

85ff~DIIM,UII 

MYIIIWI!. W!0271J7 
(>544)1'48~ 
.wf..lllbrl!Jioi'lnmii'11:.~111.LIIIIl 

lHESE DOCUMENTS ARE 
CONFIOENTlAL AND PRE THE SOli 
PRDPERrr' CK SPRitiT AND Wlf 

tOOT BE REP~DUCED. 
D~~I~TID CR RE~STRIIM"EO 
IMTf+OUT 11-£ O:PRESS 'WITlEIJ 

O'JNSENT OF SPRINT. 

I ''"'"ID "'' 

SUBMITTALS 
..... "" '"''"''" " 
' ~.M/1• ~ D!m 1::t11r: 

11 ICDI6ll..t'lQI!i9:1D .at 
19/lMf~osm ~x: 

01 I 181SSIO J'IRCGII:STLti'ICN fa 

fJ6/'lJj1B 1~10 fiR DEll rN 

SITE row-E: 

SllE AODREliS: 

=I 
I 

iiSJ!t 
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t-l (,l~~L~PM ~{:lrrM~t:>~ lrnR 

1 rJal£ PE~ 56:1UR 
[1) 111[JJ(2)5XJ{1)rrMP£1Cfl~ 

1 CIBLE PER SECmR 

.. "' "' ... Ill 

a.a·a.U""a.or 
J.7LBSW/HIIRDI.'A:: 

DIPLEXER DETAIL 
9Qil£;N.T.S. 

... -4 PARS \F ~ DC OlNI)JCfORS 
\IIITH24t.tJLlHIODEFBIJi!PAIRS 

4 PARS CF ~ OC amCUI:TtlRS 
lllf11.124 PAJLll-WOD£ ruCR P:.l~ 

Il-l :!!I 

121-100 

(1) 1'!1ra:J (2) IDI {1)11'MOO {\llllll Ell-Villi[) OR S'li!IR 
~ PA~S Cf' W'ti DC OlNOOcriJF5 
WITlt 24 MJLll-I'IDilE FEIE:R ~11';5 

201-37:5 

• AlL riB£11 PAIRS TIIIUI.IA.lt 11.1 SENKO P-U:: .1.1 100£1!: TOP. 

HYBRID CABLE CHART Q 

-11.11"- _,.,._ 
.0. 

CIL'Enn& llll"I10.71'\:19.U" 
\\tiCII~ &!i LB~ 

r:s:~-:-~l 

~ 
~i 
~ 1 

L~~ 
..:1 

RRH DETAILS 

1.l7e (1) 

"""' 1.57.0 

1.319 

FINAL ANlENNA CONFIGURATION 

SECTOR POS STATUS A~~W< NHENNA 
MOOEL 

RAD AZIMLITH DOWNTILT 
CENTER (TRUE NORTH) MECH ELEC 

RRH/DIPLEXER 
1lTT ~ MODEL 

JUMPER QTY !:'BLE LENGTH 
& LINGTH & SIZE 

CIBL£ QTI 
& MODEL Sprint":) 

'IISION 
1 PRrPO!iED O:Um=P£ W#-llfiB-IU se..c"t m_ JB' ~ 3' ((I f!I-RHH-z:,::i(J-BOQ (~) l0'-1)" UTIUZE: EJ(]!rn~ UTIU2[ EYtmJQ 1 NlEI!MTirn:t.. 800, SUfi[ liDO 

A~HA r---r---_,------r----------t-----r--------r---,_---r~11~)_rn_~-""---~---1-"'_, __ ~l~~1-0·_-~ __ ,_ ________ ,_ ________ -i ~m~:~~ 
(1) ~P.Iitl-&21)-2.5 (&) 10'-0" ll:r:~: <1~-.) HB114-r~Blwt2-:mcr: ~=======~ 

1 PRCPOOEII CCI 1o:r a 
BETA 

2. FlJTlAU lOO "" 
1 PRCPOOEII CCI ,.. 

FlJTUl[ 100 "" 

0' . '~~,;~. ·. · .. 
1 · J 1 . ~~ 

• ..J • J L• L • 

= 

= 
(C 

~J 
L,r_j 

BOO/] 9Q[JJHz ANJIJjNA 

(,\)..EJj& 
2500MHz ANJfNNA 

(AU'JJA). 
£1Lt1!:JsX'H"MMW-45§-MPNJII!HIFHMA 

7~~U.t'la,.ll.' 
71..4 1.1~ W/H.IRJJIWI[ 

® ANTENNA DETAILS 
IU.!l. 

(4) 10'-D" 

(4)10'-D" 

(4) 10'-0" 

(4)10'-11" 

(4) 10'-0" 

(4) 10'-D" 

(4) 10'-0" 

(4)10'-D" 

L,..J 

UTIUZEOJSTI~ 

l 
~J 
L, .. _j 

6Q0{]900/2500UHz ANTFNNA 
(BETA & GAMN A) 

(;•' CENTERLINE 
\:~' -······ ···•·· 

BS!Wfi~,SU1tl 
U'l"'llllolll, Wlln>l7 
[844)74fl--MJa 
~l!!brl"'~"'"~liCI"''' 

u.EXEOJTJ\Emfl'Ff: 
2Dl~PO!oTIIDUJ~T,SIATE101 

WO.A~W.Of75<2 
(See)481-740D 
-...:hJIPIIII"l)llll~"l-t.'lm 

lHEEE DC<l.tAEijJS IRE 
CONFlDENWd. AAD AAE THE OOLE 

PROPE:JUY Or SPRirU MD MKY 
!"1m BE REPRODUCED, 

DISS~It-lol.TED OR REDISTRIBIJTID 
WITHJUT lHE EJJlR5S ~TTIN 

WI-ISOO OF SPRII.IT. 

lci£<!Ellor, J,rr I 
III'I'RI>![Oot• 

SUBMITTALS 

5 19<»mFU::lDNID'fED all: 

• oe/lt/18 ~ow Jam~ ac 
3 11/13/lo!l Q)ISTI.J:110N tom SH 

2 I l<»>lmU::IDNID'fED all: 

1 07/11/11 SSIO FOfl IXNT!Iu:mtl <M 
b G8/2Z/11 ssa£11 rGI lllO fA 

SITE fl.IJWBER: 

Sfl( ADDRESS: 

-DErMJI 
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FRONT \lEW 

EXISTING MMBTS CABINET 

IPB'I1U MEW REC'llnER Stai .S: <3) 
~ERS \\fiHIN Dl~. WW-91'$ 
EDJIPWDJT CAB~ (F REQ.Ifi!ED) 

~ ~.!WC TlfUADIII HU8 
YXTH L.Ca<WT.u!D 
p.f)JI'ftNEIJ-ffllli5rn.. 
PIVIIJE II!P.CCT RCSST'AIIT 
1®"CPIAS'I"CMtttG~ 

,. ~ L.BmH Cf 
UCIUir>-T1Timmurr 

""" OJmUIIIKTECiermuP~JR~DEIMI11 
SPRm CW. flali.M:EEliJST. DIBPEr 
v.mt WWill'$ U17 ~Fr£1'1)) 

FIBER JUNCTlON BOX PENETlRA TION 

FRONT VIEW 

~!NG 2.5 POWER BBU CABINET g 

~:f-ot~~~~~~~ 
twtl£f 5ftiT E£rMErn (tJ 
EWPTr ~YS ~F R£.QIARm) 

Sprint"~ 
VISION 

t;., CENTERLINE 
\;;, -·~·····"··· 

85ff~DIIM,:!UI"EI 

MYIIIWII. W!0271J7 
(o544)1'48~ 
.wf..lllbrl!Jioi'lnmii'11:.~111.LI'IIl 

lHESE OOCUPAENrS ARE 
CONFlDENllAL AND PRE THE SOli 
PRDPERrr' CK SPRitiT AND Wlf 

tOOT BE REP~DUCED. 
D~~I~TID CR RE~STRIIM"EO 
IMTf+OUT 11£ O:Pii!ESS 'WrTlDl 

O'JtlSENT OF SPRINT. 

I ''"'"ID "'' 

SUBMITTALS 
..... "" '"''"''" " 
' ~.M/1• ~ D!m 1::t11r: 

11 ICDI6ll.t'!QIIi9:1D .at 
19/lMf~osm ~x: 

01 I 181SSIO JlRCGII:STLti'ICN fa 

fJ6/'lJj1BI~1DflRDEII I'M 

SITE row-E: 

SllEAflDRESS: 

I 
iiSJ!t 
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I~AilSPI!IIIT~~~~fJIDII,!, 
10a~:,~·~~R~~~~~r~H';-J;--6.-t----..jl 
NANUr~[R'S 9'roFICAllWS) 

~FVRttstt ell n~T,Iil (PJ)~· CJJM CJla.l .Y,PERi 
(r<E 2!.(10~H~ RI!HJ (1) J:." ~UIIRATDJ CAB..f, a: (1) J:." I'£T 

CJI.Il.f. TE-~j!pS, IA'illf lllX:~~ERSi OJSH!J'IS ~ OlHER 
SUTti.Blf WEfflS ro smJP.:El. Y AT'l"AD1 & ftiSIDJ Cm..fS ro 

STRI.Jt'niR£, JW"!EmA ~PPCRT S'l'Sml a: AIJID~,!, ~JJI.t.ITIPJD Rl'£-----1 

PAINT TO MATCH HOJF 

AU PROPOSED & EXISTIMC I«TENIUI.S. 
WOJPmi, a: 1-WUMME stWJ. BE 
PI!JIITE:DTQ~EXI!ill~llJL.DI~. 

1115l,lil ~~P.Il IIIXI/'IIIO:Miz APJ"IDliA 

(P) BIJ0/2500MHZ ANTENNA 

10B~:,~tc"'~~~tflDl~ f-7';-f-,",;-t---__, 
NANUrAtli.R[R'S 9'roFIC,I,llWS) 

~FU'"ISH. IMST/t.L (O)h• Oll>: 018.£ JJif'E~ [(%)Fa! 
EACH 8XM1~ RRH & (4) FOR l91Xf.tl~ RRHJ (1) .'~:· M.J8F1ATIOM CA£1.!, 
li (1) Jr RH C!A.Il.£, TIE:-~1\PS. CASU:: ll.O:mo,MAIIC£RS, tl.ISI-I~S a: 

UlHER 5UTAfllf NOOS m sro.Jffi...Y t\TTA01 a f~TEN CABI.f5 Ttl 
Sllii.Jc:n.R[. AUIDJNII 51.PPtRf SY.SIDol a: .AniDI(A P,QJHl~Ci RP£-----t 

(P) ~0~/19<JOMHZ ANTENNA 

~~~!L ANTENNA AND RRH MOUNTING DETAILS @ 

!tlJlt!.q]QMN!7I'E!!• 

1. ~TO \.I[I!FY IPJ nEI..Il s121:: or atsmG IO..IIrnPJG A~ rn B£ ~- sm 
(til 0..0.) PIPE KIST (6'-Q" LON~ 

2. VI:Riff E<M;T ~H ~0 nrrnru lt:aL & ALMJTHS lii1Tl1 Rf Dl1~EER PR!Cft lU IIIST,~UAT~rn, 

J. ~H PI.JiaNEHr ftR ~E O~Y. COIIWJC'TtlR 9VIll. PlACE lift1 IN CO~ ORCER 
MXfCHI~ INSToiU. ANTDWL PLACEW!m. 

4. INSTlol..l £QURoQfl TO HE: loiOUmtD P[R ~WIJFlCll.JI![RS SPEnJl~ONS.. 

Sf'IXW !:rlMSIRt.r:JTtj tplf· 
SPRNT fOII.m TOP WOPX IS cmTI~HIT ctt THE FCt.LOfiN~ 
• CCfoPIEil~ or A. «!66L STRI.CI'LftiL sm!UI'l .WU.'fSIS (~EI) BY STFa.ICTURE Qlll£R OR 

IA:[ ~IXlR). 

'Cll'of'I.Eil~ or AJII ~H ~Ill ~l!a.ICTURAI...I«!ESfiWOJT (Rrn'DED BY All£. \mOOR). 
• GC: SIIAI..L FlRfJ~ IISTUJ. UIO ~Ftfl[ ALL li!~I<El SlRI.Cfl.PJL lot:IDIFlt.I.TIIJIS N!. t.ID!CklED 

Ill BEfiJI<f:-ftJ(TICmD NW.:~~S ~I)~. 

TYPICAL RRH MOUNTING DETAIL 
~N.T.S. 

Sprint"~ 
VISION 

t;., CENTERLINE 
\;, -·~··· ....... 

85ff~DIIfa{,:!UI!I 

MYIIIWII. W!0271J7 
(o544)1"48~ 
-..,.ll!brl!Jioi'lnmll1k.~III.LI'IIl 

lHESE OOCUPAENrS ARE 
CONFIDENl!Al AND PRE THE SOli 
PRDPER"rr" CK SPRitiT AND Wlf 

tOOT BE REP~DUCED. 
D~~I~TID CR RE~STR!IM"EO 
IMTI-+OUT 11£ O:Pii!ESS 'WrTlDl 

O'JtlSENT OF SPRINT. 

I~><E<"ID "'' 

SUBMITTALS 
..... "" '"''"''" " 
' ~.M/1• ~ D!m l::l!r: 

11 ICDI6ll..t'!QIIi9:1D .at 
19/lMf~osm ~x: 

01 I 1815510 JlRCGII:STLtllCN fa 

"' 

SITE row-E: 

SllEAflDRESS: 
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I. All 5TRUcnml... FBER~ (~P] 
~IWB, PLJgE a ~[IT fflf. roBE 
EXUOJ BY SIRCtOinl.., 9:RE5 .5.25 
(DRM"PRMDD:tW..). 

:to ~o LAD lliAI. eau PJaru ARE: 
lO 9£ MPJ. 1 • T'MitX, ~ IPJCWCJ~ 
DOCCAt.JM::TD.'Tl.R[~~I:JR.. 

l.FJIPPMn..Sg.wl_El£ 
PI!.IIJTIDjTD:lURrnrow.TCH 
EXISTIOOilJIU:.OO,CHIWHEYS, 
AHDfm DTl£R ~mop EQlA~. 

ll,l;l7ti 
4"-6'X4"-6"xii1-D"(Ml] 

FAUX01r.'rm 

n.m.JR£.w!""EmA('l'rP.) 

~CP. ~ .. nsuaa..TS 
a 12" o.r.. 

(5Er 5HEIT s-J)I---+ 

ANTENNA & CHIMNEY PLAN 
~~:J/4"-1"-'11" 

,. 1"-4" •-r 

CHIMNEY FRAME ELEVA1lON 
~1--1'-o" 

IS" 1"-r:t' ~·-r:r 

~$TIU. ;t,i* SQ-1, 40 PIPE 
w~· U-BJUS (TrP. ~) 

IPJSr.td.l.")i ... A."US 
o:mwrrw 
Wol&tDI:S .a: LOCK ,,, ... ,. (rn>. «) 

CHIMNEY BASE FRAME PLAN 

2.'-11" 4*-r:t' 

TIHII'I-t--~_?~-,k) 

~-CQa:115(rr"P • 
.U CtwlHa.s) 

rmm. "-"-,. ~ ooL~ 
w{FIAra.~tDS & 
l.LICK~ERS(n"P.~ 

illlti[H ROJflr.G ~~D ST\.8 UPS, 
111£ IIIJBID loi[I.IBIW.£TQ10P or 

PI.AlE ro SUL IIAI.'.'MIZIN.> vtHT 
Hll...f, IFPR£SOO. DO ~1.9i.'[Ufi 
~ CPOJ MJ:M. ~CF r61mME. 

"'"'· """~ (rn>.)--17~~----.,1:-.-j 
~ ~ 

~ 

PRCf'. 1rt' TM!EII!LOK STRIJI:N~ 'limO 
~191' lrmPU.£0 0 ~ ffl:tl VERllCAL 

(TrP • .P:1HP.:OUCHPliJE,~H'iOJD 
DEC<~[i; &: 11no 7'x1 2.• BEM~. 

PRHJ~U OIER9~ED HDL£ IPJ 11000 
DEai:Ne, ~D PRE-OOU PILOT Hili IW 
r.<12' IIWtS TO PR£\9/T SPLITTliC: Of 

I!£Aiil Ill[ lO ~ TUIERLOK 9ai£W. 

PL"-N \11E'J - PCSTIDNS A .t: C 
(:U llfL\11 I /s-1\ 

PLAN ljl£W - P£l!!lll~S B At D 
(II£ !U/!11 1/S=I) 

~---,~-I'II)P, CB~11~ CTfP. 

~ 

LEG CONNECTION 

ASSEMBLY DETAIL ,_, 

nL Cll!IWEL£> P~P.1'l1:!.•df.• 
9DTTIJ,(PIJ.H 

POST DOliN 

ASSEMBLY DETAIL ,_, 

Sprint"~ 
VISION 

t;., CENTERLINE 
\;;, -·~-··· .. ···· 

85ff~DIIfa{, :!UI! I 

MYIIIWII. W!0271J7 
(o544)1"48~ 
.wf..ll!brl!JI>iollnmll1k.~III.LIIIIl 

lHESE OOCUPAENrS ARE 
CONFlDENllAL AND PRE THE SOli 
PRDPER"rr" CK SPRitiT AND Wlf 

tOOT BE REP~DUCED. 
D~~I~TID CR RE~STRIIM"EO 
IMTI-+OUT 11£ O:Pii!ESS 'WrnEW 

O'JtlSENT Of SPRINT. 

I ''"'"ID "'' 

SUBMITTALS 

SITE row-E: 

SllE AflDRESS: 

I 
iiSJ!i 
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SYMBOL LEGEND
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SYMBOL LEGEND

EQUIPMENT GROUNDING SCHEMA TIC 

NOTES 
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Load no. 1: Selfweight (units - kips ft.)

/ BEAM LOADS
SELF  X3 -1. B 1 TO 48
/ END

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

FX1=0. kip
FX2=0. kip
FX3=-1.8776 kip

Load no. 2: RF Panels (units - kips ft.)

/ GLOBAL LOADS
/ GLOBAL LOADS
DIST FX3 -0.005 PLANE 2.167 -2.167 1.437   2.167 -2.167 9.999   2.167
2.167 9.999   PT 0. 4.334 BEAMS
DIST FX3 -0.005 PLANE -2.167 -2.167 1.437   -2.167 -2.167 9.999   2.167

-2.167 9.999   PT 0. 4.334 BEAMS
DIST FX3 -0.005 PLANE -2.167 2.167 1.437   -2.167 2.167 9.999   2.167
2.167 9.999   PT 0. 4.334 BEAMS
DIST FX3 -0.005 PLANE -2.167 -2.167 1.437   -2.167 -2.167 9.999   -2.167
2.167 9.999   PT 0. 4.334 BEAMS

/ END

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

FX1=0. kip
FX2=0. kip
FX3=-0.7421 kip

Load no. 3: Antenna DL (units - kips ft.)

/ JOINT LOADS
FX3 -0.07 N 26 28 27 25
/ END

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

FX1=0. kip
FX2=0. kip
FX3=-0.28 kip
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Load no. 4: X2 Wind Load (units - kips ft.)

/ GLOBAL LOADS
/ GLOBAL LOADS
/ GLOBAL LOADS
/ GLOBAL LOADS
DIST FX2 0.024 PLANE -2.167 -2.167 1.437   -2.167 -2.167 9.999   2.167

-2.167 9.999   PT 0. 4.334 BEAMS
/ END

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

FX1=0. kip
FX2=0.8906 kip
FX3=0. kip

Load no. 5: X1 Wind Load (units - kips ft.)

/ GLOBAL LOADS
/ GLOBAL LOADS
/ GLOBAL LOADS
/ GLOBAL LOADS
DIST FX1 0.024 PLANE -2.167 -2.167 1.437   -2.167 -2.167 9.999   -2.167

2.167 9.999   PT 0. 4.334 BEAMS
/ END STATIC

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

FX1=0.8905 kip
FX2=0. kip
FX3=0. kip
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Load 1: Selfweight 
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Load 2: RF Panels 

SCALE = 1 :20 UNITS: kip ft DATE: 3/27/19 
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Load 3: Antenna DL 

SCALE = 1 :20 UNITS: kip ft DATE: 3/27/19 
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Load 4: X2 Wind Load 
View: isometric v1ew 

SCALE = 1 :20 UNITS: kip ft DATE: 3/27/19 
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Load 5: X1 Wind Load 
View: isometric v1ew 

SCALE = 1 :20 UNITS: kip ft DATE: 3/27/19 
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View: isometric v1ew 

SCALE = 1:1 9 UNITS: kip DATE: 3/27/19 

-0.39 

REACTIONS COMB. NO. 1 X1 Wind 
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View: isometric v1ew 
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-0.41 

-0.41 

0.51 

REACTIONS COMB. NO. 2 X2 Wind 



Norfolk St Cambridge MA BS60XC003 

SCALE = 1:1 6 UNITS: kip ft DATE: 3/27/19 

,, 

,, 

' 
' 

GEOMETRY 



Chappell Engineering Associates, LLC Strap 2017.00

Norfolk St Cambridge MA BS60XC003 Code: AASHTO-L
                                                       Page:  1
Prepared by:                     Date: 3/27/19

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

1 L 4x4x1/4            1 9999  65  0.00 MJ 0.01 0.04 0.04     0.05      
3 L 4x4x1/4            1 8363  65  0.00 MJ 0.01 0.08 0.08     0.08      

MI 0.00 0.02 0.00
4 L 4x4x1/4            2 9999  65  0.00 MJ 0.01 0.05 0.05     0.05      

MI 0.00 0.01 0.00

5 PIPE 3                2 9999  15  0.00 MJ 0.01 0.08 0.08     0.14      
MI 0.02 0.09 0.00

6 PIPE 3                2 9999  15 -0.01 MJ 0.01 0.05 0.05     0.14      
MI 0.02 0.09 0.00

7 PIPE 3                1 9999  15 -0.01 MJ 0.00 0.02 0.02     0.04      
MI 0.00 0.02 0.00

8 PIPE 3                1 9848  15 -0.02 MJ 0.02 0.09 0.09     0.15      
MI 0.01 0.06 0.00

9 L 4x4x1/4            1 4462 118 -0.01 MJ 0.02 0.08 0.08     0.10      
MI 0.01 0.04 0.00

10 L 4x4x1/4            2 4811 123 -0.02 MJ 0.01 0.04 0.07     0.09      
MI 0.02 0.07 0.00

11 L 4x4x1/4            1 9999 123 -0.02 MJ 0.01 0.04 0.05     0.08      
MI 0.01 0.05 0.00

12 L 4x4x1/4            2 9999  82 -0.02 MJ 0.01 0.04 0.05     0.07      
MI 0.01 0.05 0.00

13 L 4x4x1/4            1 9999  65  0.00 MJ 0.00 0.01 0.02     0.03      
MI 0.00 0.02 0.00

15 L 4x4x1/4            1 9601  65 -0.01 MJ 0.00 0.04 0.04     0.06      
MI 0.00 0.02 0.00

16 L 4x4x1/4            1 9999  65  0.00 MJ 0.01 0.02 0.02     0.04      
MI 0.01 0.02 0.00

17 L 3x3x1/4            2 3880  97  0.00 MJ 0.01 0.06 0.07     0.07      

18 L 3x3x1/4            2 3236  97  0.00 MJ 0.01 0.08 0.09     0.09      
19 L 3x3x1/4            2  676 165  0.01 MJ 0.00 0.03 0.19     0.22      

MI 0.01 0.19 0.00
20 L 3x3x1/4            1 4251 165  0.01 MJ 0.00 0.03 0.04     0.04      
21 L 3x3x1/4            1 4251 165 -0.04 MJ 0.00 0.03 0.04     0.06      

22 L 3x3x1/4            1  676 165 -0.04 MJ 0.00 0.03 0.19     0.22      
MI 0.01 0.19 0.00

23 PIPE 2                2 9999 113  0.00 MI 0.00 0.00 0.00     0.00      
24 PIPE 2                2 9999 131  0.00 MI 0.00 0.00 0.00     0.00      
27 L 4x4x1/4            2 7681  65  0.00 MJ 0.01 0.07 0.07     0.09      

MI 0.00 0.02 0.00

40 L 4x4x1/4            2 9999  63 -0.01 MJ 0.01 0.06 0.06     0.07      
MI 0.00 0.01 0.00
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Detailed Results Table for Beam 38

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

X2 (Major axis)
Beam: 1                           12 
12,   39,   38 

8.56

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 4x4x1/4 

Ix =     3.04  Iy =     3.04in4   Sx =   1.05   Sy =   1.05in3  Area =  1.94
h  =     4.00   b =     4.00in     t =   0.25   ey =   2.90in   ex =  2.90in
J =     0.04  Cw =     0.00in6   Iv =   1.23  in4

DESIGN COMBINATION = 2    

M2 Moment Diagram

0.02

-0.05

Max. AXIAL Force =    -0.85 (compr.)   Max. SHEAR Force =     0.06
M3 Moment Diagram

0.17

-0.01

-0.02

Max. AXIAL Force =    -0.85 (compr.)   Max. SHEAR Force =     0.23

SECTION CLASSIFICATION:   *** NON-COMPACT / SLENDER ***

Limiting Ratios: Compact Non-Compact Slender -axial
d/t= 16.13  <   12.8   25.8   12.8 (Fy=  36.0 )            
b/t= 16.13  <   15.3   25.8   12.8

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

V2 Shear Vu/Vn   <1.00 Av =      0.89 Vu =    0.23
6.10.9.2-1 Vn=CVp Vp=0.58*Fy*Av

6.10.9.3.2-4 C =1.0 Vn =   18.67 0.01

M3 Moment M λ =     16.13 M =    0.17
AISC F10-7 < 1.00 Mn =    3.57 0.05

1.Mn λp =     18.55 Mp =    4.73
FLB λr =     25.83 Mr =    2.73
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Detailed Results Table for Beam 38

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

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

M2 Moment M λ =     16.13 M =    0.05
AISC F10-7 < 1.00 Mn =    3.57 0.01

1.Mn λp =     18.55 Mp =    4.73
FLB λr =     25.83 Mr =    2.73

Axial Pu (kL/r)x =52 Pu =    0.85
Force < 1.00 (kL/r)y =82 As =    1.94
6.9.2.1-1 0.9Pn P0/Pe =    0.77 Pn =   46.11 0.02

Slender. reduct. x   =    0.64 y =   0.64
Q   =    0.91

Lateral M Lb =      8.56 M =    0.17
Torsional < 1.00 Mn =    3.57 0.05
Buckling 1.Mn
(10-2,3) Cb =      2.23 Me =   -1.00

Critical Segment from  0.00 to  8.56 on +z flange
Segment End Moments:   -0.17 and    0.01

Combined Pu  Mux  Muy Cmx =      1.00 Mux =    0.05
Forces + + Cmy =      1.00 Muy =    0.17 0.07

(compress.) 2Pr Mrx  Mry Pex =    206.34 δbx =    1.00
6.9.2.2-1 < 1.00 Pey =     82.98 δby =    1.01

Detailed Results Table for Beam 9 - 42

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

X2 (Major axis)
Beam: 4                            9 

9,   33,   42 
8.56

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 4x4x1/4 

Ix =     3.04  Iy =     3.04in4   Sx =   1.05   Sy =   1.05in3  Area =  1.94
h  =     4.00   b =     4.00in     t =   0.25   ey =   2.90in   ex =  2.90in
J =     0.04  Cw =     0.00in6   Iv =   1.23  in4

DESIGN COMBINATION = 1    

M2 Moment Diagram

-0.27

-0.15

0.16
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Detailed Results Table for Beam 9 - 42

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

Max. AXIAL Force =    -0.37 (compr.)   Max. SHEAR Force =     0.34
M3 Moment Diagram

-0.03

0.06

Max. AXIAL Force =    -0.37 (compr.)   Max. SHEAR Force =     0.07

SECTION CLASSIFICATION:   *** NON-COMPACT / SLENDER ***

Limiting Ratios: Compact Non-Compact Slender -axial
d/t= 16.13  <   12.8   25.8   12.8 (Fy=  36.0 )            
b/t= 16.13  <   15.3   25.8   12.8

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

M3 Moment M λ =     16.13 M =    0.06
AISC F10-7 < 1.00 Mn =    3.57 0.02

1.Mn λp =     18.55 Mp =    4.73
FLB λr =     25.83 Mr =    2.73

V3 Shear Vu/Vn   <1.00 Av =      0.89 Vu =    0.34
6.10.9.2-1 Vn=CVp Vp=0.58*Fy*Av

6.10.9.3.2-4 C =1.0 Vn =   18.67 0.02

M2 Moment M λ =     16.13 M =    0.27
AISC F10-7 < 1.00 Mn =    3.57 0.08

1.Mn λp =     18.55 Mp =    4.73
FLB λr =     25.83 Mr =    2.73

Deflection defl. defl =
< 1.00 0.02303 0.05

L / 240

Axial Pu (kL/r)x =75 Pu =    0.37
Force < 1.00 (kL/r)y =118 As =    1.94
6.9.2.1-1 0.9Pn P0/Pe =    1.59 Pn =   32.72 0.01

Slender. reduct. x   =    0.91 y =   0.91
Q   =    0.91

Lateral M Lb =      8.56 M =    0.27
Torsional < 1.00 Mn =    3.57 0.08
Buckling 1.Mn
(10-2,3) Cb =      1.25 Me =   12.62

Critical Segment from  0.00 to  8.56 on +z flange
Segment End Moments:   -0.27 and   -0.15

Combined Pu  Mux  Muy Cmx =      1.00 Mux =    0.27
Forces + + Cmy =      1.00 Muy =    0.06 0.10

(compress.) 2Pr Mrx  Mry Pex =     99.19 δbx =    1.00
6.9.2.2-1 < 1.00 Pey =     40.07 δby =    1.01
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Detailed Results Table for Beam 11 - 36

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

X2 (Major axis)
Beam: 2                           11 
11,   37,   36 

8.56

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 4x4x1/4 

Ix =     3.04  Iy =     3.04in4   Sx =   1.05   Sy =   1.05in3  Area =  1.94
h  =     4.00   b =     4.00in     t =   0.25   ey =   2.90in   ex =  2.90in
J =     0.04  Cw =     0.00in6   Iv =   1.23  in4

DESIGN COMBINATION = 1    

M2 Moment Diagram

-0.15

-0.01

0.04

Max. AXIAL Force =    -0.84 (compr.)   Max. SHEAR Force =     0.24
M3 Moment Diagram

0.05

-0.08

Max. AXIAL Force =    -0.84 (compr.)   Max. SHEAR Force =     0.07

SECTION CLASSIFICATION:   *** NON-COMPACT / SLENDER ***

Limiting Ratios: Compact Non-Compact Slender -axial
d/t= 16.13  <   12.8   25.8   12.8 (Fy=  36.0 )            
b/t= 16.13  <   15.3   25.8   12.8

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

M3 Moment M λ =     16.13 M =    0.08
AISC F10-7 < 1.00 Mn =    3.57 0.02

1.Mn λp =     18.55 Mp =    4.73
FLB λr =     25.83 Mr =    2.73

V3 Shear Vu/Vn   <1.00 Av =      0.89 Vu =    0.24
6.10.9.2-1 Vn=CVp Vp=0.58*Fy*Av

6.10.9.3.2-4 C =1.0 Vn =   18.67 0.01
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Detailed Results Table for Beam 11 - 36

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

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

M2 Moment M λ =     16.13 M =    0.15
AISC F10-7 < 1.00 Mn =    3.57 0.04

1.Mn λp =     18.55 Mp =    4.73
FLB λr =     25.83 Mr =    2.73

Axial Pu (kL/r)x =51 Pu =    0.84
Force < 1.00 (kL/r)y =80 As =    1.94
6.9.2.1-1 0.9Pn P0/Pe =    0.73 Pn =   46.82 0.02

Slender. reduct. x   =    0.62 y =   0.62
Q   =    0.91

Lateral M Lb =      8.56 M =    0.15
Torsional < 1.00 Mn =    3.57 0.04
Buckling 1.Mn
(10-2,3) Cb =      1.71 Me =   17.19

Critical Segment from  0.00 to  8.56 on +z flange
Segment End Moments:   -0.15 and   -0.01

Combined Pu  Mux  Muy Cmx =      1.00 Mux =    0.16
Forces + + Cmy =      1.00 Muy =    0.08 0.08

(compress.) 2Pr Mrx  Mry Pex =    214.51 δbx =    1.00
6.9.2.2-1 < 1.00 Pey =     87.18 δby =    1.01

Detailed Results Table for Beam 10 - 34

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

X2 (Major axis)
Beam: 3                           10 
10,   35,   34 

8.56

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 4x4x1/4 

Ix =     3.04  Iy =     3.04in4   Sx =   1.05   Sy =   1.05in3  Area =  1.94
h  =     4.00   b =     4.00in     t =   0.25   ey =   2.90in   ex =  2.90in
J =     0.04  Cw =     0.00in6   Iv =   1.23  in4

DESIGN COMBINATION = 2    

M2 Moment Diagram

-0.02

0.04

Max. AXIAL Force =    -0.45 (compr.)   Max. SHEAR Force =     0.06
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Detailed Results Table for Beam 10 - 34

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

M3 Moment Diagram

0.25
0.20

-0.16

Max. AXIAL Force =    -0.45 (compr.)   Max. SHEAR Force =     0.34

SECTION CLASSIFICATION:   *** NON-COMPACT / SLENDER ***

Limiting Ratios: Compact Non-Compact Slender -axial
d/t= 16.13  <   12.8   25.8   12.8 (Fy=  36.0 )            
b/t= 16.13  <   15.3   25.8   12.8

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

V2 Shear Vu/Vn   <1.00 Av =      0.89 Vu =    0.34
6.10.9.2-1 Vn=CVp Vp=0.58*Fy*Av

6.10.9.3.2-4 C =1.0 Vn =   18.67 0.02

M3 Moment M λ =     16.13 M =    0.25
AISC F10-7 < 1.00 Mn =    3.57 0.07

1.Mn λp =     18.55 Mp =    4.73
FLB λr =     25.83 Mr =    2.73

M2 Moment M λ =     16.13 M =    0.04
AISC F10-7 < 1.00 Mn =    3.57 0.01

1.Mn λp =     18.55 Mp =    4.73
FLB λr =     25.83 Mr =    2.73

Deflection defl. defl =
< 1.00 0.02136 0.05

L / 240

Axial Pu (kL/r)x =76 Pu =    0.45
Force < 1.00 (kL/r)y =120 As =    1.94
6.9.2.1-1 0.9Pn P0/Pe =    1.64 Pn =   31.98 0.02

Slender. reduct. x   =    0.93 y =   0.93
Q   =    0.91

Lateral M Lb =      8.56 M =    0.25
Torsional < 1.00 Mn =    3.57 0.07
Buckling 1.Mn
(10-2,3) Cb =      2.23 Me =   -1.00

Critical Segment from  0.00 to  8.56 on +z flange
Segment End Moments:   -0.25 and   -0.20

Combined Pu  Mux  Muy Cmx =      1.00 Mux =    0.04
Forces + + Cmy =      1.00 Muy =    0.25 0.09

(compress.) 2Pr Mrx  Mry Pex =     96.60 δbx =    1.00
6.9.2.2-1 < 1.00 Pey =     38.75 δby =    1.01
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Detailed Results Table for Beam 21

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

X2 (Major axis)
Beam: 21                          22 

21
8.16

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 = 1    

M2 Moment Diagram
0.00 0.00

0.07

Max. AXIAL Force =    -0.51 (compr.)   Max. SHEAR Force =     0.03

SECTION CLASSIFICATION:   *** COMPACT ***

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

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

M2 Moment M Z =      0.58 M =    0.07
AISC F10-1 < 1.00 Mn =    2.34 0.03
without LTB 1.Mn

Deflection defl. defl =
< 1.00 0.02302 0.06

L / 240

Axial Pu (kL/r)x =155 Pu =    0.51
Force < 1.00 (kL/r)y =156 As =    1.44
6.9.2.1-1 0.9Pn P0/Pe =    3.05 Pn =   14.92 0.04

Slender. reduct. x   =    0.94 y =   0.94

Lateral M Lb =      8.16 M =    0.07
Torsional < 1.00 Mn =    1.95 0.04
Buckling 1.Mn
(10-2,3) Cb =      1.00 Me =    5.84

Critical Segment from  0.00 to  8.16 on +z flange
Segment End Moments:    0.00 and    0.00
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Detailed Results Table for Beam 21

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

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

Combined Pu  Mux  Muy Cmx =      1.00 Mux =    0.08
Forces + + Cmy =      1.00 Muy =    0.00 0.06

(compress.) 2Pr Mrx  Mry Pex =     17.23 δbx =    1.03
6.9.2.2-1 < 1.00 Pey =     17.01 δby =    1.03

Detailed Results Table for Beam 20

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

X2 (Major axis)
Beam: 19                          20 

20
8.16

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 = 1    

M2 Moment Diagram
0.00 0.00

0.07

Max. AXIAL Force =     0.17 (tens.)   Max. SHEAR Force =     0.03

SECTION CLASSIFICATION:   *** COMPACT ***

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

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

M2 Moment M Z =      0.58 M =    0.07
AISC F10-1 < 1.00 Mn =    2.34 0.03
without LTB 1.Mn
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Detailed Results Table for Beam 20

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

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

Deflection defl. defl =
< 1.00 0.02302 0.06

L / 240

Axial Pu (kL/r)x =164 Pu =    0.17
Force < 1.00 (kL/r)y =165 As =    1.44
6.8.2.1-1 0.95AgFy Fy =   36.00 0.00

Lateral M Lb =      8.16 M =    0.07
Torsional < 1.00 Mn =    1.95 0.04
Buckling 1.Mn
(10-2,3) Cb =      1.00 Me =    5.84

Critical Segment from  0.00 to  8.16 on +z flange
Segment End Moments:    0.00 and    0.00

Combined Pu  Mux  Muy Cmx =      1.00 Mux =    0.07
Forces + + Cmy =      1.00 Muy =    0.00 0.04

(compress.) 2Pr Mrx  Mry Pex =     15.39 δbx =    1.00
6.9.2.2-1 < 1.00 Pey =     15.21 δby =    1.00

Detailed Results Table for Beam 19

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

X2 (Major axis)
Beam: 17                          18 

19
8.16

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

0.07

Max. AXIAL Force =     0.16 (tens.)   Max. SHEAR Force =     0.03
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Detailed Results Table for Beam 19

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

M3 Moment Diagram

0.00 0.00

-0.43

Max. AXIAL Force =     0.16 (tens.)   Max. SHEAR Force =     0.18

SECTION CLASSIFICATION:   *** COMPACT ***

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

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

V2 Shear Vu/Vn   <1.00 Av =      0.67 Vu =    0.18
6.10.9.2-1 Vn=CVp Vp=0.58*Fy*Av

6.10.9.3.2-4 C =1.0 Vn =   14.00 0.01

M3 Moment M Z =      0.58 M =    0.43
AISC F10-1 < 1.00 Mn =    2.34 0.19
without LTB 1.Mn

M2 Moment M Z =      0.58 M =    0.07
AISC F10-1 < 1.00 Mn =    2.34 0.03
without LTB 1.Mn

Deflection defl. defl =
< 1.00 0.14470 0.35

L / 240

Axial Pu (kL/r)x =164 Pu =    0.16
Force < 1.00 (kL/r)y =165 As =    1.44
6.8.2.1-1 0.95AgFy Fy =   36.00 0.00

Lateral M Lb =      8.16 M =    0.43
Torsional < 1.00 Mn =    2.34 0.19
Buckling 1.Mn
(10-2,3) Cb =      1.00 Me =   -1.00

Critical Segment from  0.00 to  8.16 on -z flange
Segment End Moments:    0.00 and    0.00

Combined Pu  Mux  Muy Cmx =      1.00 Mux =    0.07
Forces + + Cmy =      1.00 Muy =    0.43 0.22

(compress.) 2Pr Mrx  Mry Pex =     15.39 δbx =    1.00
6.9.2.2-1 < 1.00 Pey =     15.21 δby =    1.00
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Detailed Results Table for Beam 22

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

X2 (Major axis)
Beam: 23                          24 

22
8.16

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 = 1    

M2 Moment Diagram
0.00 0.00

0.07

Max. AXIAL Force =     0.17 (tens.)   Max. SHEAR Force =     0.03
M3 Moment Diagram

0.00 0.00

-0.43

Max. AXIAL Force =     0.17 (tens.)   Max. SHEAR Force =     0.18

SECTION CLASSIFICATION:   *** COMPACT ***

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

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

V2 Shear Vu/Vn   <1.00 Av =      0.67 Vu =    0.18
6.10.9.2-1 Vn=CVp Vp=0.58*Fy*Av

6.10.9.3.2-4 C =1.0 Vn =   14.00 0.01

M3 Moment M Z =      0.58 M =    0.43
AISC F10-1 < 1.00 Mn =    2.34 0.19
without LTB 1.Mn



Chappell Engineering Associates, LLC Strap 2017.00

Norfolk St Cambridge MA BS60XC003 Code: AASHTO-L
                                                       Page:  12
Prepared by:                     Date: 3/27/19

Detailed Results Table for Beam 22

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

DESIGN   EQUATION     FACTORS     VALUES    RESULT 

M2 Moment M Z =      0.58 M =    0.07
AISC F10-1 < 1.00 Mn =    2.34 0.03
without LTB 1.Mn

Deflection defl. defl =
< 1.00 0.14470 0.35

L / 240

Axial Pu (kL/r)x =164 Pu =    0.17
Force < 1.00 (kL/r)y =165 As =    1.44
6.8.2.1-1 0.95AgFy Fy =   36.00 0.00

Lateral M Lb =      8.16 M =    0.43
Torsional < 1.00 Mn =    2.34 0.19
Buckling 1.Mn
(10-2,3) Cb =      1.00 Me =   -1.00

Critical Segment from  0.00 to  8.16 on -z flange
Segment End Moments:    0.00 and    0.00

Combined Pu  Mux  Muy Cmx =      1.00 Mux =    0.07
Forces + + Cmy =      1.00 Muy =    0.43 0.22

(compress.) 2Pr Mrx  Mry Pex =     15.39 δbx =    1.00
6.9.2.2-1 < 1.00 Pey =     15.21 δby =    1.00
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