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(SITE WORK GENERAL NOTES:

1. THE SUBCONTRACTOR SHALL CONTACT UTILITY LOCATING SERVICES PRIOR TO THE START OF
CONSTRUCTION.

2. ALL EXISTING ACTIVE SEWER, WATER, GAS, ELECTRIC AND OTHER UTILITIES WHERE
ENCOUNTERED IN THE WORK, SHALL BE PROTECTED AT ALL TIMES AND WHERE REQUIRED
FOR THE PROPER EXECUTION OF THE WORK, SHALL BE RELOCATED AS DIRECTED BY
CONTRACTOR. EXTREME CAUTION SHOULD BE USED BY THE SUBCONTRACTOR WHEN
EXCAVATING OR DRILLING PIERS AROUND OR NEAR UTILITIES, SUBCONTRACTOR SHALL
PROVIDE SAFETY TRAINING FOR THE WORKING CREW. THIS WILL INCLUDE BUT NOT BE
LIMITED TO A) FALL PROTECTION B) CONFINED SPACE C) ELECTRICAL SAFETY D) TRENCHING
AND EXCAVATION.

3. ALL SITE WORK TO COMPLY WITH QAS—STD-10068 "INSTALLATION STANDARDS FOR
CONSTRUCTION ACTIVITIES ON CROWN CASTLE TOWER SITE® AND LATEST VERSION OF TIA
1019 "STANDARD FOR INSTALLATION, ALTERATION, AND MAINTENANCE OF ANTENNA
SUPPORTING STRUCTURES AND ANTENNAS.”

4. ALL SITE WORK SHALL BE AS INDICATED ON THE STAMPED CONSTRUCTION DRAWINGS AND
PROJECT SPECIFICATIONS.

5. IF_NECESSARY, RUBBISH, STUMPS, DEBRIS, STICKS, STONES AND OTHER REFUSE SHALL BE
REMOVED FROM THE SITE AND DISPOSED OF LEGALLY.

6. ALL EXISTING INACTIVE SEWER, WATER, GAS, ELECTRIC AND OTHER UTILITIES, WHICH
INTERFERE WITH THE EXECUTION OF THE WORK, SHALL BE REMOVED AND/OR CAPPED,
PLUGGED OR OTHERWISE DISCONTINUED AT POINTS WHICH WILL NOT INTERFERE WITH THE
EXECUTION OF THE WORK, SUBJECT TO THE APPROVAL OF CONTRACTOR, OWNER AND/OR
LOCAL UTILITIES.

7. THE SUBCONTRACTOR SHALL PROVIDE SITE SIGNAGE IN ACCORDANCE WITH THE TECHNICAL
SPECIFICATION FOR SME SIGNAGE.

8. THE SITE SHALL BE GRADED TO CAUSE SURFACE WATER TO FLOW AWAY FROM THE BTS
EQUIPMENT AND TOWER AREAS.

9. NO FILL OR EMBANKMENT MATERIAL SHALL BE PLACED ON FROZEN GROUND. FROZEN
MATERIALS, SNOW OR ICE SHALL NOT BE PLACED IN ANY FILL OR EMBANKMENT.

10. THE SUB GRADE SHALL BE COMPACTED AND BROUGHT TO A SMOOTH UNIFORM GRADE
PRIOR TO FINISHED SURFACE APPLICATION.

11, THE AREAS OF THE OWNERS PROPERTY DISTURBED BY THE WORK AND NOT COVERED BY
THE TOWER, EQUIPMENT OR DRIVEWAY, SHALL BE GRADED TO A UNIFORM SLOPE, AND
STABILIZED TO PREVENT EROSION AS SPECIFIED ON THE PROJECT SPECIFICATIONS.

12. SUBCONTRACTOR SHALL MINIMIZE DISTURBANCE TO EXISTING SITE DURING CONSTRUCTION.
EROSION CONTROL MEASURES, IF REQUIRED DURING CONSTRUCTION, SHALL BE IN
CONFORMANCE WITH THE LOCAL GUIDELINES FOR EROSION AND SEDIMENT CONTROL.

13. NOTICE TO PROCEED— NO WORK TO COMMENCE PRIOR TO COMPANY'S WRITTEN NOTICE TO
PROCEED AND THE ISSUANCE OF A PURCHASE ORDER.

14. ALL CONSTRUCTION MEANS AND METHODS; INCLUDING BUT NOT LIMITED TO, ERECTION
PLANS, RIGGING PLANS, CLIMBING PLANS, AND RESCUE PLANS SHALL BE THE
RESPONSIBILITY OF THE GENERAL CONTRACTOR RESPONSIBLE FOR THE EXECUTION OF THE
WORK CONTAINED HEREIN AND SHALL MEET ANSI/TIA 1019 (LATEST EDITION), OSHA, AND
GENERAL INDUSTRY STANDARDS. ALL RIGGING PLANS SHALL ADHERE TO ANSI/TIA—1019
(LATEST EDITION) INCLUDING THE REQUIRED INVOLVEMENT OF A QUALIFIED ENGINEER FOR
CLASS IV CONSTRUCTION.

STRUCTURAL STEEL NOTES:

1. ALL STEEL WORK SHALL BE PAINTED IN ACCORDANCE WITH THE PROJECT
SPECIFICATIONS AND IN ACCORDANCE WITH ASTM A36 UNLESS OTHERWISE NOTED.

2. BOLTED CONNECTIONS SHALL BE ASTM A325 BEARING TYPE (3/4"¢) CONNECTIONS AND
SHALL HAVE MINIMUM OF TWO BOLTS UNLESS NOTED OTHERWISE.

3. NON—STRUCTURAL CONNECTIONS FOR STEEL GRATING MAY USE 5/8"¢ ASTM A307
BOLTS UNLESS NOTED OTHERWISE.

4, INSTALLATION OF CONCRETE EXPANSION/WEDGE ANCHOR, SHALL BE PER
MANUFACTURER'S RECOMMENDED PROCEDURE. THE ANCHOR BOLT, DOWEL OR ROD
SHALL CONFORM TO MANUFACTURER'S RECOMMENDATION FOR EMBEDMENT DEPTH OR AS
SHOWN ON THE DRAWINGS. NO REBAR SHALL BE CUT WITHOUT PRIOR CONTRACTOR
APPROVAL WHEN DRILLING HOLES IN CONCRETE. SPECIAL INSPECTIONS, REQUIRED BY
GOVERNING CODES, SHALL BE PERFORMED IN ORDER TO MAINTAIN MANUFACTURER'S
MAXIMUM ALLOWABLE LOADS.

CONCRETE AND REINFORCING STEEL NOTES:

1. ALL CONCRETE WORK SHALL BE IN ACCORDANCE WITH THE ACI 301, ACI 318, ACI
336, ASTM A184, ASTM A185 AND THE DESIGN AND CONSTRUCTION SPECIFICATION
FOR CAST—IN—PLACE CONCRETE.

2. ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3000 PSI AT
28 DAYS, UNLESS NOTED OTHERWISE. SLAB FOUNDATION DESIGN ASSUMING
ALLOWABLE SOIL BEARING PRESSURE OF 2000 PSF.

3. REINFORCING STEEL SHALL CONFORM TO ASTM A615, GRADE 60, DEFORMED
UNLESS NOTED OTHERWISE. WELDED WIRE FABRIC SHALL CONFORM TO ASTM A185
WELDED STEEL WIRE FABRIC UNLESS NOTED OTHERWISE. SPLICES SHALL BE CLASS
"B” AND ALL HOOKS SHALL BE STANDARD, UNO.

4, THE FOLLOWING MINIMUM CONCRETE COVER SHALL BE PROVIDED FOR REINFORCING
STEEL UNLESS SHOWN OTHERWISE ON DRAWINGS:

CONCRETE CAST AGAINST EARTH........ccoveueren 3 IN.
CONCRETE EXPOSED TO EARTH OR WEATHER:
#6 AND LARGER 2

#5 AND SMALLER & WWI .1 2 IN.
CONCRETE NOT EXPOSED TO EARTH OR WEATHER OR NOT CAST AGAINST THE
GROUND:
SLAB AND WALLS...
BEAMS AND COLUM

5. A CHAMFER 3/4" SHALL BE PROVIDED AT ALL EXPOSED EDGES OF CONCRETE,
UNLESS NOTED OTHERWISE. IN ACCORDANCE WITH ACI 301 SECTION 4.2.4.

MASONRY NOTES:

1. HOLLOW CONCRETE MASONRY UNITS SHALL MEET A.S.T.M. SPECIFICATION C90, GRADE
N. TYPE 1. THE SPECIFIED DESIGN COMPRESSIVE STRENGTH OF CONCRETE MASONRY
(F'm) SHALL BE 1500 PSI.

MORTAR SHALL MEET THE PROPERTY SPECIFICATION OF A.S.T.M. C270 TYP. "S”
MORTAR AND SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 2000 PSI.

GROUT SHALL MEET A.S.T.M. SPECIFICATION C475 AND HAVE A MINIMUM 28 DAY
COMPRESSIVE STRENGTH OF 2000 PSI.

CONCRETE MASONRY SHALL BE LAID IN RUNNING (COMMON) BOND.

WALL SHALL RECEIVE TEMPORARY BRACING. TEMPORARY BRACING SHALL NOT BE
REMOVED UNTIL GROUT IS FULLY CURED.
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GENERAL NOTES:

1. FOR THE PURPOSE OF CONSTRUCTION DRAWING, THE FOLLOWING DEFINITIONS SHALL APPLY:
CONTRACTOR— e —
SUBCONTRACTOR— GENERAL CONTRACTOR (CONSTRUCTION)
T-MOBILE

CARRIER—
TOWER OWNER—  CROWN CASTLE
OEM— ORIGINAL EQUIPMENT MANUFACTURER

2. PRIOR TO THE SUBMISSION OF BIDS, THE BIDDING SUBCONTRACTOR SHALL VISIT THE CELL
SITE TO FAMILIARIZE WITH THE EXISTING CONDITIONS AND TO CONFIRM THAT THE WORK CAN
BE ACCOMPLISHED AS SHOWN ON THE CONSTRUCTION DRAWINGS. ANY DISCREPANCY FOUND
SHALL BE BROUGHT TO THE ATTENTION OF CONTRACTOR AND CROWN CASTLE.

3. ALL MATERIALS FURNISHED AND INSTALLED SHALL BE IN STRICT ACCORDANCE WITH ALL
APPLICABLE CODES, REGULATIONS AND ORDINANCES. SUBCONTRACTOR SHALL ISSUE ALL
APPROPRIATE NOTICES AND COMPLY WITH ALL LAWS, ORDINANCES, RULES, REGULATIONS
AND LAWFUL ORDERS OF ANY PUBLIC AUTHORITY REGARDING THE PERFORMANCE OF THE
WORK. ALL WORK CARRIED OUT SHALL COMPLY WITH ALL APPLICABLE MUNICIPAL AND
UTILITY COMPANY SPECIFICATIONS AND LOCAL JURISDICTIONAL CODES, ORDINANCES AND
APPLICABLE REGULATIONS.

4. DRAWINGS PROVIDED HERE ARE NOT TO SCALE AND ARE INTENDED TO SHOW OUTLINE
ONLY.

5. UNLESS NOTED OTHERWISE, THE WORK SHALL INCLUDE FURNISHING MATERIALS, EQUIPMENT,
APPURTENANCES AND LABOR NECESSARY TO COMPLETE ALL INSTALLATIONS AS INDICATED
ON THE DRAWINGS.

6. "KITTING LIST" SUPPLIED WITH THE BID PACKAGE IDENTIFIES ITEMS THAT WILL BE SUPPLIED
BY CONTRACTOR. ITEMS NOT INCLUDED IN THE BILL OF MATERIALS AND KITTING LIST SHALL
BE SUPPLIED BY THE SUBCONTRACTOR.

7. THE SUBCONTRACTOR SHALL INSTALL ALL EQUIPMENT AND MATERIALS IN ACCORDANCE WITH
MANUFACTURER’'S RECOMMENDATIONS UNLESS SPECIFICALLY STATED OTHERWISE.

8. IF THE SPECIFIED EQUIPMENT CAN NOT BE INSTALLED AS SHOWN ON THESE DRAWINGS,
THE SUBCONTRACTOR SHALL PROPOSE AN ALTERNATIVE INSTALLATION FOR APPROVAL BY
THE CONTRACTOR AND CROWN CASTLE PRIOR TO PROCEEDING WITH ANY SUCH CHANGE OF
INSTALLATION.

9. SUBCONTRACTOR SHALL DETERMINE ACTUAL ROUTING OF CONDUIT, POWER AND T1 CABLES,
GROUNDING CABLES AS SHOWN ON THE POWER, GROUNDING AND TELCO PLAN DRAWINGS.

10. THE SUBCONTRACTOR SHALL PROTECT EXISTING IMPROVEMENTS, PAVEMENTS, CURBS,
LANDSCAPING AND STRUCTURES. ANY DAMAGED PART SHALL BE REPAIRED AT
SUBCONTRACTOR’S EXPENSE TO THE SATISFACTION OF OWNER.

. SUBCONTRACTOR SHALL LEGALLY AND PROPERLY DISPOSE OF ALL SCRAP MATERIALS SUCH
AS COAXIAL CABLES AND OTHER ITEMS REMOVED FROM THE EXISTING FACILITY. ANTENNAS
REMOVED SHALL BE RETURNED TO THE OWNER’'S DESIGNATED LOCATION.

. SUBCONTRACTOR SHALL LEAVE PREMISES IN CLEAN CONDITION. TRASH AND DEBRIS SHOULD
BE REMOVED FROM SITE ON A DAILY BASIS.
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ABBREVIATIONS AND SYMBOLS:

ABBREVIATIONS: SYMBOLS:
AGL  ABOVE GRADE LEVEL
BTS BASE TRANSCEVER STATION 576+ SOLD GROUND BUS BAR
E EXISTING
ﬁu | DXsmNe $S/Nd- SOLID NEUTRAL BUS BAR
REF  REFERENCE
Re R VENCY — s SUPPLEMENTAL GROUND CONDUCTOR
T.B.D. TO BE DETERMINED - -
8D TO BE DETERMINE T 2-POLE THERMAL-MAGNETIC CRCUT
TYP  TYPICAL
REQ  REQUIRED o  SINGLE—POLE THERMAL—MAGNETIC
EGR EQUIPMENT GROUND RING CIRCUIT BREAKER
AWG  AMERICAN WIRE GAUGE
MGB  MASTER GROUND BAR
e AL @  CHEMICAL GROUND ROD
BCW  BARE COPPER WIRE
BTCW  BARE TINNED COPPER WIRE @  TEST weL
SIAD SMART INTEGRATED ACCESS DEVICE — DISCONNECT SWITCH
GEN  GENERATOR ¢
IGR INTERIOR GROUND RING (HALO) @  METER
RBS  RADIO BASE STATION

- EXOTHERMIC WELD (CADWELD)

(UNLESS OTHERWISE NOTED)
L MECHANICAL CONNECTION

GROUNDING WIRE

<
<

ELECTRICAL INSTALLATION NOTES:

1. ALL ELECTRICAL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE PROJECT
SPECIFICATIONS, NEC AND ALL APPLICABLE FEDERAL, STATE, AND LOCAL
CODES/ORDINANCES.

2. CONDUIT ROUTINGS ARE SCHEMATIC. SUBCONTRACTOR SHALL INSTALL CONDUITS SO
THAT ACCESS TO EQUIPMENT IS NOT BLOCKED AND TRIP HAZARDS ARE ELIMINATED.

3. WIRING, RACEWAY AND SUPPORT METHODS AND MATERIALS SHALL COMPLY WITH THE
REQUIREMENTS OF THE NEC. HILTI EPOXY ANCHORS ARE REQUIRED BY CROWN CASTLE.

4. ALL CIRCUITS SHALL BE SEGREGATED AND MAINTAIN MINIMUM CABLE SEPARATION AS
REQUIRED BY THE NEC.

5. CABLES SHALL NOT BE ROUTED THROUGH LADDER—STYLE CABLE TRAY RUNGS.

6. EACH END OF EVERY POWER, POWER PHASE CONDUCTOR (I.E., HOTS), GROUNDING AND
T1 CONDUCTOR AND CABLE SHALL BE LABELED WITH COLOR—CODED INSULATION OR
ELECTRICAL TAPE (3M BRAND, 1/2" PLASTIC ELECTRICAL TAPE WITH UV PROTECTION,
OR EQUAL). THE IDENTIFICATION METHOD SHALL CONFORM WITH NEC AND OSHA.

7. ALL ELECTRICAL COMPONENTS SHALL BE CLEARLY LABELED WITH PLASTIC TAPE PER
COLOR SCHEDULE. ALL EQUIPMENT SHALL BE LABELED WITH THEIR VOLTAGE RATING,
PHASE CONFIGURATION, WIRE CONFIGURATION, POWER OR AMPACITY RATING AND
BRANCH CIRCUIT ID NUMBERS (I.E. PANEL BOARD AND CIRCUIT ID'S).

8. PANEL BOARDS (ID NUMBERS) AND INTERNAL CIRCUIT BREAKERS (CIRCUIT ID NUMBERS)
SHALL BE CLEARLY LABELED WITH PLASTIC LABI

9. ALL TIE WRAPS SHALL BE CUT FLUSH WITH APPROVED CUTTING TOOL TO REMOVE
SHARP EDGES.

10. POWER, CONTROL AND EQUIPMENT GROUND WIRING IN TUBING OR CONDUIT SHALL BE
SINGLE CONDUCTOR (#14 AWG OR LARGER), 600 V, OIL RESISTANT THHN OR THWN-2,
CLASS B STRANDED COPPER CABLE RATED FOR 90° C (WET & DRY) OPERATION LISTED
ggE(IJ-f‘F?EEI!)-ED FOR THE LOCATION AND RACEWAY SYSTEM USED UNLESS OTHERWISE

11. SUPPLEMENTAL EQUIPMENT GROUND WIRING LOCATED INDOORS SHALL BE SINGLE
CONDUCTOR (#6 AWG OR LARGER), 600V, OIL RESISTANT THHN OR THWN—2 GREEN
INSULATION CLASS B STRANDED COPPER CABLE RATED FOR 90° C (WET AND DRY)
OPERATION LISTED OR LABELED FOR THE LOCATION AND RACEWAY SYSTEM USED
UNLESS OTHERWISE SPECIFIED.

12. POWER AND CONTROL WIRING, NOT IN TUBING OR CONDUIT, SHALL BE
MULTI—CONDUCTOR, TYPE TC CABLE (#14 AWG OR LARGER), 600 V, OIL RESISTANT
THHN OR THWN-2, CLASS B STRANDED COPPER CABLE RATED FOR 90° C (WET AND
DRY) OPERATION WITH OUTER JACKET LISTED OR LABELED FOR THE LOCATION USED
UNLESS OTHERWISE SPECIFIED.

13. ALL POWER AND GROUNDING CONNECTIONS SHALL BE CRIMP—STYLE, COMPRESSION
WIRE LUGS AND WIRE NUTS BY THOMAS AND BETTS (OR EQUAL). LUGS AND WIRE
NUTS SHALL BE RATED FOR OPERATION AT NO LESS THAN 75' C (30° C IF
AVAILABLE).

14. RACEWAY AND CABLE TRAY SHALL BE LISTED OR LABELED FOR ELECTRICAL USE IN
ACCORDANCE WITH NEMA, UL, ANSI/IEEE AND NEC.

15. ELECTRICAL METALLIC TUBING (EMT) OR RIGID NONMETALLIC CONDUIT (l.E. RIGID PVC
SCHEDULE 40 OR RIGID PVC SCHEDULE 80 FOR LOCATIONS SUBJECT TO PHYSICAL
DAMAGE) SHALL BE USED FOR EXPOSED INDOOR LOCATIONS.

16. ELECTRICAL METALLIC TUBING (EMT), ELECTRICAL NONMETALLIC TUBING (ENT) OR RIGID
NONMETALLIC CONDUIT (RIGID PVC, SCHEDULE 40) SHALL BE USED FOR CONCEALED
INDOOR LOCATIONS.

17. SCHEDULE 40 PVC UNDERGROUND ON STRAIGHTS AND SCHEDULE 80 PVC FOR ALL
ELBOWS/90s AND ALL APPROVED ABOVE GRADE PVC CONDUIT.

18. LIQUID=TIGHT FLEXIBLE METALLIC CONDUIT (LIQUID-TITE FLEX) SHALL BE USED
INDOORS AND OUTDOORS, WHERE VIBRATION OCCURS OR FLEXIBILITY IS NEEDED.

19. CONDUIT AND TUBING FTTTINGS SHALL BE THREADED OR COMPRESSION—TYPE AND
APPROVED FOR THE LOCATION USED. SET SCREW FITTINGS ARE NOT ACCEPTABLE.

20. CABINETS, BOXES AND WIRE WAYS SHALL BE LABELED FOR ELECTRICAL USE IN
ACCORDANCE WITH NEMA, UL, ANSI/IEEE AND NEC.

21. WIREWAYS SHALL BE EPOXY—COATED (GRAY) AND INCLUDE A HINGED COVER, DESIGNED
TO SWING OPEN DOWNWARDS; SHALL BE PANDUIT TYPE E (OR EQUAL); AND RATED
NEMA 1 (OR BETTER).

22. CONDUITS SHALL BE FASTENED SECURELY IN PLACE WITH APPROVED NON—PERFORATED
STRAPS AND HANGERS. EXPLOSIVE DEVICES FOR ATTACHING HANGERS TO STRUCTURE
WILL NOT BE PERMITTED. CLOSELY FOLLOW THE LINES OF THE STRUCTURE, MAINTAIN
CLOSE PROXIMITY TO THE STRUCTURE AND KEEP CONDUITS IN TIGHT ENVELOPES.
CHANGES IN DIRECTION TO ROUTE AROUND OBSTACLES SHALL BE MADE WITH CONDUIT
OUTLET BODIES. CONDUIT SHALL BE INSTALLED IN A NEAT AND WORKMANLIKE MANNER.
PARALLEL AND PERPENDICULAR TO STRUCTURE WALL AND CEILING LINES. ALL CONDUIT
SHALL BE FISHED TO CLEAR OBSTRUCTIONS. ENDS OF CONDUITS SHALL BE
TEMPORARILY CAPPED FLUSH TO FINISH GRADE TO PREVENT CONCRETE, PLASTER OR
DIRT FROM ENTERING. CONDUITS SHALL BE RIGIDLY CLAMPED TO BOXES BY
GALVANIZED MALLEABLE IRON BUSHIN ON INSIDE AND GALVANIZED MALLEABLE IRON
LOCKNUT ON OUTSIDE AND INSIDE.

23. EQUIPMENT CABINETS, TERMINAL BOXES, JUNCTION BOXES AND PULL BOXES SHALL BE
GALVANIZED OR EPOXY—COATED SHEET STEEL; SHALL MEET OR EXCEED UL 50 AND
RATED NEMA 1 (OR BETTER) INDOORS OR NEMA 3R (OR BETTER) OUTDOORS.

24. METAL RECEPTACLE, SWITCH AND DEVICE BOXES SHALL BE GALVANIZED, EPOXY—COATED
OR NON—CORRODING; SHALL MEET OR EXCEED UL 514A AND NEMA OS 1; AND RATED
NEMA 1 (OR BETTER) INDOORS OR WEATHER PROTECTED (WP OR BETTER) OUTDOORS.

25. NONMETALLIC RECEPTACLE, SWITCH AND DEVICE BOXES SHALL MEET OR EXCEED NEMA
0S 2; AND RATED NEMA 1 (OR BETTER) INDOORS OR WEATHER PROTECTED (WP OR
BETTER) OUTDOORS.

26. THE SUBCONTRACTOR SHALL NOTIFY AND OBTAIN NECESSARY AUTHORIZATION FROM THE
CONTRACTOR BEFORE COMMENCING WORK ON THE AC POWER DISTRIBUTION PANELS.

27. THE SUBCONTRACTOR SHALL PROVIDE NECESSARY TAGGING ON THE BREAKERS, CABLES
AND DISTRIBUTION PANELS IN ACCORDANCE WITH THE APPLICABLE CODES AND
STANDARDS TO SAFEGUARD LIFE AND PROPERTY.

28, INSTALL PLASTIC LABEL ON THE METER CENTER TO SHOW "T—MOBILE".

29. ALL CONDUITS THAT ARE INSTALLED ARE TO HAVE A METERED MULE TAPE PULL CORD
INSTALLED.

30. INSTALL PULL BOXES TO THE MAIN SERVICE FEEDER CONDUIT RUN, AS NEEDED TO
COMPLY WITH NEC AND UTILITY COMPANY REQUIREMENTS

1.

20.

GREENFIELD GROUNDING NOTES:

ALL GROUND ELECTRODE SYSTEMS (INCLUDING TELECOMMUNICATION,
RADIO, LIGHTNING PROTECTION AND AC POWER GES'S) SHALL BE
BONDED TOGETHER AT OR BELOW GRADE, BY TWO OR MORE COPPER
BONDING CONDUCTORS IN ACCORDANCE WITH THE NEC.

THE SUBCONTRACTOR SHALL PERFORM IEEE FALL—OF—POTENTAL
RESISTANCE TO EARTH TESTING (PER IEEE 1100 AND 81) FOR GROUND)
ELECTRODE SYSTEMS, THE SUBCONTRACTOR SHALL FURNISH AND
INSTALL SUPPLEMENTAL GROUND ELECTRODES AS NEEDED TO ACHIEVE
A TEST RESULT OF 5 OHMS OR LESS.

THE SUBCONTRACTOR IS RESPONSIBLE FOR PROPERLY SEQUENCING
GROUNDING AND UNDERGROUND CONDUIT INSTALLATION AS TO PREVENT
ANY LOSS OF CONTINUMY IN THE GROUNDING SYSTEM OR DAMAGE TO
THE CONDUIT AND PROVIDE TESTING RESULTS.

METAL CONDUIT AND TRAY SHALL BE GROUNDED AND MADE
ELECTRICALLY CONTINUOUS WITH LISTED BONDING FITTINGS OR BY
BONDING ACROSS THE DISCONTINUITY WITH #6 AWG COPPER WIRE UL
APPROVED GROUNDING TYPE CONDUIT CLAMPS.

METAL RACEWAY SHALL NOT BE USED AS THE NEC REQUIRED
EQUIPMENT GROUND CONDUCTOR. STRANDED COPPER CONDUCTORS
WITH GREEN INSULATION, SIZED IN ACCORDANCE WITH THE NEC, SHALL
BE FURNISHED AND INSTALLED WITH THE POWER CIRCUITS TO BTS
EQUIPMENT.

EACH CABINET FRAME SHALL BE DIRECTLY CONNECTED TO THE MASTER
GROUND BAR WITH GREEN INSULATED SUPPLEMENTAL EQUIPMENT
GROUND WIRES, 6 AWG STRANDED COPPER OR LARGER FOR INDOOR
BTS; #2 AWG SOLID TINNED COPPER FOR OUTDOOR BTS.

CONNECTIONS TO THE GROUND BUS SHALL NOT BE DOUBLED UP OR
STACKED BACK TO BACK CONNECTIONS ON OPPOSITE SIDE OF THE
GROUND BUS ARE PERMITTED.

ALL EXTERIOR GROUND CONDUCTORS BETWEEN EQUIPMENT/GROUND
BARS AND THE GROUND RING SHALL BE #2 AWG SOLID TINNED
COPPER UNLESS OTHERWISE INDICATED.

ALUMINUM CONDUCTOR OR COPPER CLAD STEEL CONDUCTOR SHALL
NOT BE USED FOR GROUNDING CONNECTIONS.

. USE OF 90° BENDS IN THE PROTECTION GROUNDING CONDUCTORS

SHALL BE AVOIDED WHEN 45° BENDS CAN BE ADEQUATELY SUPPORTED.

. EXOTHERMIC WELDS SHALL BE USED FOR ALL GROUNDING

CONNECTIONS BELOW GRADE.

. ALL GROUND CONNECTIONS ABOVE GRADE (INTERIOR AND EXTERIOR)

SHALL BE FORMED USING HIGH PRESS CRIMPS.

. COMPRESSION GROUND CONNECTIONS MAY BE REPLACED BY

EXOTHERMIC WELD CONNECTIONS.

. ICE BRIDGE BONDING CONDUCTORS SHALL BE EXOTHERMICALLY BONDED|

OR BOLTED TO THE BRIDGE AND THE TOWER GROUND BAR

. APPROVED ANTIOXIDANT COATINGS (I.E. CONDUCTIVE GEL OR PASTE)

SHALL BE USED ON ALL COMPRESSION AND BOLTED GROUND
CONNECTIONS.

. ALL EXTERIOR GROUND CONNECTIONS SHALL BE COATED WITH A

CORROSION RESISTANT MATERIAL.

. MISCELLANEOUS ELECTRICAL AND NON—ELECTRICAL METAL BOXES,

FRAMES AND SUPPORTS SHALL BE BONDED TO THE GROUND RING, IN
ACCORDANCE WITH THE NEC.

. BOND ALL METALLIC OBJECTS WITHIN 6 FT. OF MAIN GROUND WIRES

WITH 1—#2 AWG TIN-PLATED COPPER GROUND CONDUCTOR.

. GROUND CONDUCTORS USED IN THE FACILITY GROUND AND LIGHTNING

PROTECTION SYSTEMS SHALL NOT BE ROUTED THROUGH METALLIC
OBJECTS THAT FORM A RING AROUND THE CONDUCTOR, SUCH AS
METALLIC CONDUITS, METAL SUPPORT CLIPS OR SLEEVES THROUGH
WALLS OR FLOORS, WHEN IT IS REQUIRED TO BE HOUSED IN CONDUIT
TO MEET CODE REQUIREMENTS OR LOCAL CONDITIONS, NON—METALLIC
MATERIAL SUCH AS PVC PLASTIC CONDUIT SHALL BE USED. WHERE
USE OF METAL CONDUIT IS UNAVOIDABLE (E.G., NONMETALLIC CONDUIT
PROHIBITED BY LOCAL CODE) THE GROUND CONDUCTOR SHALL BE
BONDED TO EACH END OF THE METAL CONDUIT.

ALL GROUNDS THAT TRANSITION FROM BELOW GRADE TO ABOVE GRADE
MUST BE #2 TINNED SOLID IN 3/4” LIQUID TIGHT CONDUIT FROM 24"
BELOW GRADE TO WITHIN 3" TO 6" OF CAD—WELD TERMINATION POINT.
THE EXPOSED END OF THE LIQUID TIGHT CONDUIT MUST BE SEALED
WITH SILICONE CAULK. (ADD TRANSITIONING GROUND STANDARD DETAIL
AS WELL).

\
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T-MOBILE SITE NUMBER:
DNO02415A

BU #: 877103
KEEBLER/COLORADO
SPGS/CSP209
231 MAIN STREET
COLORADO SPRINGS, CO
80911

EXISTING 60.0 FT MONOPOLE

/

ISSUED FOR:
REV DATE DRWN DESCRIPTION DES./QA
A 07-10-2018 JAS PRELIMINARY ELG
B 08-17-2018 JAS PRELIMINARY ELG
0 08-29-2018 JAS FINAL ELG
‘ 1 11-20-2018 JAS FINAL ELG 1

J\

Y

NEC INSULATOR COLOR CODE
DESCRIPTION ~ |PHASE/CODE LETTER|  WIRE COLOR
240/120 19 LEG 1 BLACK

LEG 2 RED
AC_NEUTRAL N WHITE
GROUND (EGC) G GREEN
FRED—POLARTTY MARK
vbC POS + AT_TERMINATION
*BLACK—POLARTY
VDC NEG - MARK AT
TERMINATION
PHASE A BLACK
240V OR 208V, 30 PHASE B RED(ORG. IF HI LEG)
PHASE C BLUE
PHASE A BROWN
480V, 30 PHASE B ORANGE OR PURPLE
PHASE C YELLOW

* SEE NEC 210.5(C)(1) AND (2)
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BUI(L%)ING (E) BUILDING

(E) PARKING —/ (E) PARKING —/
Lot Lot

4 4

(E) PARKING —/ (
Lot

J 4

T-MOBILE SITE NUMBER:

SECURITY BLVD. RoRA
BU #: 877103
KEEBLER/COLORADO
I ! SPGS/CSP209
N |
) © fimes & sose —H | 231 MAIN STREET
/—(D PARKING | | | C COLORADO SPRINGS, CO
LoT
80911
® PARKING—/\ A | | (E) PARKING—/
/O | i ~ :
X | | EXISTING 60.0 FT MONOPOLE
"ESEE ENLARGED EQUIPMENT LAYOUT —\H\I’, -1
= Iy
> Ty - J
Z (E) BUILDING l | : | : ISSUED FOR:
| | ‘\ |.. B L’ REV DATE DRWN DESCRIPTION DES./QA
A 07-10-2018 JAS PRELIMINARY ELG
/_(E) tﬁKlNG_/ (f) - l_l_ _I_ _I:%I B | 08172018 | JAS PRELIMINARY ELG
0 08-29-2018 JAS FINAL ELG
— \ |
(E) BUILDING ;U ‘ | \ | | 11202018 | Jas FINAL ELG 1
[ \ SRopeRr onER- TR |
ﬂ | [ )
\ |
| |
/ \ |
} ” (E) BUILDING [::]
| |
(E) PARKING—/ e /
g o \ [
11/29/2018
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18400 E. 22ND AVENUE
AURORA, CO 80011 /

40'—1"+
12-8"+ 17-5"+ PROPOSED FENCE EXTENSION 10'-0"+ / P - \
NEW T—MOBILE FEEDLINE:
ACCESS GATE (2) NOKIA — ASU9325TYPO1 (1-3/5") ° C ASTLE
\ / NEW T—MOBILE 46'-0"% 116 INVERNESS DR. EAST STE# 280
LONG [CE BRIDGE K ENGLEWOOD, CO 80112 j
\/ NEW WOODEN FENCE
| /— (TO MATCH EXISTING) / \
’ Qxé@!w@
H
-]
J
Le]
0 # T-MOBILE SITE NUMBER:
| g ® DNO02415A
. s
NI P .
- D (E) WOODEN FENCE NEW T-MOBILE 8'-0"x8'~0" BU #: 877103
(TO BE REMOVED) 18" RAISED STEEL PLATFORM KEEBLER/COLORADO
4 | | (SEE SHEET C-3)
| I I _ SPGS/CSP209
il RS 5
i NEW T-MOBILE GPS —~_| | o) T 231 MAIN STREET
‘R I NEW H—FRAME Q 2 n M COLORADO SPRINGS, CO
. B | NEW T_MOUBPIII'I-'EEDP?S —I\\ [ H T NEW T—MOBILE SSC 80911
o -
H L NEW H-FRAME T — X & NEW T—MOBILE AMOB
° MOUNTED TO TOP OF
7 NEW T—MOBILE METER —| L s 3
A / =] C W/ (1) ASIA
- /DISCONNECT MOUNTED | 1] | | | Mo ] Zl 2 NEW SS
H - PROPOSED TO NEW H—FRAME E =z & (2) ABIA INSIDE EXISTING 600 FT MONOPOLE
H A H | AT&T LEASE 3 E H
N 1 T AREA NEW_T—MOBILE ~ - a 2
i i, =iag]| wi—8L-F— New T-moBILE
N . o GFI SWITCH lie: @) 2 2 » FSMF FLEX| MODULE
4 N NEW T—MOBILE OVERHEAD —— b= I
L] S WORK LIGHT a L gl = MOUNTED TO NEW CUBE
R i % : § 3 K j
S —Q” - - a
N A (E) 60'-0 NEW T—MOBILE HOFFMAN ———| a—ot—8 NEW T—MOBILE COVP
L (E) ICE-BRIDGE MONOPOLE ' BOX MOUNTED TO NEW X § x ﬁ (1 TOTAL)
o I Horrave || Ll Kl A S u ISSUED FOR:
art NEW T—MOBILE CIENA —+— 0 il = = ; SCRIPTION =
[] b ‘a MOUNTED TO NEW LML )< >< g REV DATE DRWN DESCRIPTION DES./QA
H—FRAME 9' EI A 07-10-2018 JAS PRELIMINARY ELG
I::l z B 08-17-2018 JAS PRELIMINARY ELG
lj | | w 0 08-29-2018 JAS FINAL ELG
CONCRETE —FRAM o
(E%)UIPMENT PAD "ol_ \(;/) nﬂerEsE ! I é \ | | 11202018 | Jas FINAL BLG )
o
0 g G
# ] # \
Nl 1] | | 1 °
© | | ©
- - - - - - - - NEW T—MOBILE
H 10°-0"x15'~0"
ki EQUIPMENT LEASE AREA
1 1 M 1 [ 1 1 [ 1 Al 1 1 1 [ 1 1
L] L] | - L] - L] L L] L] L] L] L L L]
36"t 2'-2"+ 6'—11"+ 411" 12'-0"+ PROPOSED T—MOBILE PLATFORM 8'—0"+
I
30'-1"+ PROPOSED FENCE EXTENSION 10'—0"+
—gl-:_:)N (\:AéOODEN COMPOUND 74 '_o"+ 1'—0"+

PROPOSED T—MOBILE LEASE AREA 10°-0"+

@FINAL SITE PLAN
Sowy—_ :,

1/2°=1"—0" (FULL SIZE)
1/4"=1"=0" (11x17)
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NEW T—MOBILE 46'—-0"+
LONG ICE BRIDGE

NEW T—MOBILE FEEDLINE:
(2) NOKIA — ASU9325TYPO1 (1-3/57)

NEW T—MOBILE AMOB
MOUNTED TO TOP OF

f/

T

\ AURORA, CO 80011 /
P

\_

4

10°-0"+

- J

. :Mobile- -

18400 E. 22ND AVENUE

- CROWN\

«r CASTLE

116 INVERNESS DR. EAST STE# 280
ENGLEWOOD, CO 80112 j

~

T-MOBILE SITE NUMBER:
DNO02415A

BU #: 877103
KEEBLER/COLORADO
SPGS/CSP209

231 MAIN STREET
COLORADO SPRINGS, CO
80911

EXISTING 60.0 FT MONOPOLE

ISSUED FOR:

REV| DATE | DRWN DESCRIPTION | DES./QA]
A | 07102018 | Jas PRELIMINARY ELG
B | 08172018 | JAS PRELIMINARY ELG
0 | 08202018 | Jas FINAL ELG

\ | | 1120208 | Jas FINAL BLG )

15'-0"+
NEW_T—MOBILE
:Evgz)ssA%Ir/lNéBEASIA FSMF FLEXI MODULE NEW T-MOBILE 10'-0"x15'-0" 1'-0"+ 8'-0"+ 6'—0"+
| _0"x15'— — — .
MOUNTED TO NEW CUBE EQUIPMENT LEASE AREA
— NEW T—MOBILE COVP
NEW T—MOBILE SSC i(‘ A, 6"t o_ps 6t T'_g"s 3ot
7 | T ] T—7 I | S T T T T T =N |
] 1 ] A 7 [ I | ] H ] ] I I 1 S
NN NN AVA '> /AN ANEY C|> “““ 7 i
ol Rk A | = %
XA G, X A XIX
) XXX A XX
““““ Y & w ‘ X I
I
““““ PP X A
- H e
N s
] )
| ; | # ~
|=———— NEW T—MOBILE 8'-0"x8'-0" 9
| 18" RAISED STEEL PLATFORM | |
(SEE SHEET C-3)
H
~
| &
~
_______________ 1 B L 1
---------------- QI - |
| | R ) nn K | L] ‘ 5 |
IT AN IT 1
| QL) /1 O | 1) | fm .4 I IO (@)
Al = A\ i ]
NEW T—MOBILE GPS NEW T—MOBILE METER NEW T—MOBILE CIENA
MOUNTED TO /DISCONNECT MOUNTED MOUNTED TO NEW 8'—0"+
NEW H—FRAME TO NEW H—FRAME J H—FRAME
NEW T—MOBILE PPC NEW T—MOBILE OVERHEAD - FEMAN 1'=0"+ [ _1'-2"+ 5'-9"+ 1'-1"+ 60"+
MOUNTED TO WORK  LIGHT gg",‘(' Loﬂﬁ%f T%ONEW
NEW H—FRAME H—FRAME '—0"
15'=0"¢
NEW_T—MOBILE
GF1 SWITCH

@EQUIPMENT PLAN @DIMENSION PLAN
SCALE: et ¥/47=1-0" (L1 S26) SCALE: frmmt= . Ym0 i
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¢ OVERALL HEIGHT OF STRUCTURE
ELEV. = 75-0

NEW T—MOBILE RRU
NOKIA—AHLOA

NOTE:
CROWN TO DETERMINE FINAL RAD

CENTER AT LATER DATE. APP &
RFDS TO MATCH DRAWINGS

(3 TOTAL, 1 PER SECTOR)

DIRECT TOWER MOUNTED EQUIPMENT
MUST NOT TRAP OR INTERFERE W/

INSTALLER NOTE:
[EXISTING SAFETY CLIMB. ]

NEW T—MOBILE RAD CENTER
ELEV. = 70'-0
NEW T—MOBILE MOUNT
ELEV. = 70'-0
NEW T—MOBILE ANTENNAS

COMMSCOPE—FFHH—-65C—R3
(3 TOTAL, 1 PER SECTOR)

NEW (2) T-MOBILE COVP

NEW T—MOBILE RRU
NOKIA—FRIJ

(3 TOTAL, 1 PER SECTOR)
NEW T—MOBILE ANTENNAS

NOKIA—AAFIA
(3 TOTAL, 1 PER SECTOR)

NEW 15’ TOWER EXTENSION

I-MOBILF FQUIPMENT

ANTENNA CL: 70°-0"
MOUNT CL: 70'-0"

NEW T—MOBILE
EQUIPMENT

NEW T—MOBILE FEEDLINE:

(2) NOKIA — ASU325TYPO1 (1-3/5%)
ROUTED INSIDE TOWER

NEW T—MOBILE
' ICE BRIDGE

I | pmSiatm|

mor

1::Hnﬂ ] BT

A A

—
—

m
[m
[m
i
S
i

i
=
>

FINAL ELEVATION
1 SCALE: NOT TO SCALE

Y

ANTENNA SCHEDULE ° j
alm = = O 1 e EEn
SECTOR ALPHA BETA GAMMA 18400 E. 22ND AVENUE
\ AURORA, CO 80011 /
ANTENNA POSITION A1l A2 B-1 B-2 c1 c-2

L700-L600 1700-L600 1700-L600 / —~ \

ANTENNA TYPES 12100-L1900 2100 12100-L1900 2100 12100-L1900 2100 C R OW N

AZIMUTH 340° 340° 100 100° 220° 220° - CA S T L E

116 INVERNESS DR. EAST STE# 280
K ENGLEWOOD, CO 80112 j
RAD CENTER (AGL) 70'-0" 70'-0" 70'-0" 70'-0" 70'-0" 70'-0"
MODEL NOKIA - AAFIA COMMSCOPE - FFHH-65C-R3 NOKIA - AAFIA COMMSCOPE - FFHH-65C-R3 NOKIA - AAFIA COMMSCOPE - FFHH-65C-R3
FEEDER LENGTH +125'-0" +125'-0" +125'-0" +125'-0" +125'-0" $125'-0"
T-MOBILE SITE NUMBER:
FEEDER TYPE HYBRID CABLE HYBRID CABLE HYBRID CABLE HYBRID CABLE HYBRID CABLE HYBRID CABLE DN02415A
BU #: 877103
SCALE: NOT TO SCALE SPGS/CSP209
231 MAIN STREET
COLORADO SPRINGS, CO
A-2
L600-L700 NEW T—MOBILE ANTENNA 80911

NEW T—MOBILE COVP
RAYCAP — RNSNDC—7771-PF-48
(2 TOTAL)

0
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'////Z%
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A-1
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%
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7
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%
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7
7
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./}/////I'{{////,{/{{{//////".
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Itll’lllll’lil'li{'(llllllllll
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%
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7
7
7
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NEW T—MOBILE ANTENNAS
NOKIA — AAFIA
(3 TOTAL, 1 PER SECTOR)

2,

/

COMMSCOPE — FFHH—65C—R3
(3 TOTAL, 1 PER SECTOR)

B-1
L2100-L1900

/61900 ¢¢€ 1 00'( BAEZI-IAM)IUTH
— —
=222
==z7
Z===
NEW T—-MOBILE RRU égéé
NOKIA — FRI é’?’
(3 TOTAL, 1 PER SECTOR) ?@4’1
’aéé NEW_T—MOBILE PLATFORM MOUNT
(GAMMA) == PERFECT 10 PV—LPP12M—HR—B
220" AZIMUTH Sy (1 TOTAL)
==
222
J/ 222z,
==
==
"ég
iz
(E) 49'—0" MONOPOLE 5;’;?' B2
W/ NEW 15’ TOWER EXTENSION / L600—L700
[ /61900
c-1
L2100-L1900 NEW T—MOBILE RRU
NOKIA — AHLOA

(3 TOTAL, 1 PER SECTOR)

FINAL ANTENNA LAYOUT
3 SCALE: NOT TO SCALE

EXISTING 60.0 FT MONOPOLE

- /

ISSUED FOR:
REV DATE DRWN DESCRIPTION DES./QA
A | 07102018 | Jas PRELIMINARY ELG
B 08-17-2018 JAS PRELIMINARY ELG
0 | 08202018 | Jas FINAL ELG
\ | | 1120208 | Jas FINAL BLG )

A\
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[ ]
[: - :Mobile- - -
18400 E. 22ND AVENUE
\ AURORA, CO 80011 j
1-5/8" UNISTRUT FRAMING
(AS REQUIRED)
s RS SE MBA T (. . )
y = = —
NEW (2) T-MOBILE COVP To ss¢ To ss¢ C ROWN
\ NEW T—MOBILE SSC NEW T—MOBILE SSC CASTLE
NEW T-MOBILE ==~ 116 INVERNESS DR. EAST STE# 280
/ \\ o o o ‘ ,//_ HOFFMAN BOX 24724 K ENGLEWOOD, CO 80112 /
= I =A | . ( \
= ot aome— | <7 O
MOUNTED T UNISTRUT ' 1] '
FRAME (AS NECESSARY PER |:|
NEW T—MOBILE MODULES LOCAL UTILITIES) L 1 NEW T—MOBILE MODULES
MOUNTED TO NEW CUBE \i N B — T i/_ MOUNTED TO NEW CUBE T-MOBILE SITE. NUMBER:
_—] = ] DN02415A
NEW T—MOBILE PPC
‘ CABINET W/ EMERGENCY \ MODULE
] GENERATOR RECEPTACLE [ !
B || | | B | BU #: 877103
Jimi| i1} ] n Jimi} i1} KEEBLER/COLORADO
© o o o ° {0 o o o o © SPGS/CSP209
° I ° o e o InL_ @ 1o N ° © e o L ®
E‘% % %% %% 231 MAIN STREET
COLORADO SPRINGS, CO
80911
EXISTING 60.0 FT MONOPOLE
EQUIPMENT ELEVATION—NORTH EQUIPMENT ELEVATION—SOUTH
1 SCALE: NOT TO SCALE \ 2 SCALE: NOT TO SCALE K /
Y ISSUED FOR:
REV DATE DRWN DESCRIPTION DES./QA
A 07-10-2018 JAS PRELIMINARY ELG
B 08-17-2018 JAS PRELIMINARY ELG
oSSR o oo Louoets O N T S T
(TvP) (TYP) \ ! | 11202018 | JAS FINAL ELG 1
e T-vomne > _ AR TobosE e o B[ Host e on . ~ ey 1-vosns
DISCONNECT SWHTChH L] /To R T \\ = DISCORNECT SWITH \
FRAME (AS NECESSARY PER 7 — FRAME (AS NECESSARY PER
LOCAL UTILITIES) / NEW T—MOBILE SSC NEW T—MOBILE SSC\ 5 LOCAL UTILITIES)
H g \ L A ™N \ ﬂ
H r 1 O NEW T—MOBILE PPC
_’/— CABINET W/ EMERGENCY
i GENERATOR RECEPTACLE
NEW T—MOBILE | O
FIBER BOX 4

A

2 | NEW T-MOBILE MODULES || L]
= 7/_ MOUNTED TO NEW CUBE — =
NEW T—MOBILE/ L
HOFFMAN BOX 24"x24" MODULE
i B Jimil Jimi§ CONSULTING ENGINEER
= JACOB GORALSKI, PLLC

©) ©) ©) CO PEf 0049661
Inl © @ °o ¢ L © 1 ° © © - Il © 1106 COLBI ST.

KENNEDALE, TX 76060
(817) 456-2621
IT IS A VIOLATION OF LAW FOR ANY PERSON,
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CABLE TYPE NUMBER, SIZE (AWG) 6/C #6 + 2/C #18 ( \
VOLTAGE 600
OUTER JACKET PVC °
SHIELDING CORRUGATED COPPER als m =m O 1 e mEEE
MAX SHIELD RESISTANCE (ohm/ft @ 20 c) 0.0035
N/A
';::,‘:';;RD K/m R 18400 E. 22ND AVENURE
DC CONDUCTOR MATERIAL COPPER \ AURORA, CO 80011 /
DC CONDUCTOR SIZE (AWG) 6
MAX DC RESISTANCE (ohm/1000 ft) 0.411 @ 20°C
COLOR CODE BLACK/RED
ALARM CONDUCTOR MATERIAL COPPER -
ALARM CONDUCTOR SIZE (AWG) 18 N CROWN
MAX DC RESISTANCE (chm/1000 ft) 6.7
GOLOR CODE TBD A ST L E
FIBER CABLES SM )
OUTER DIAMETER (in) — NOMINAL 1.24 =
WEIGHT (Ib/#t) 1.05 116 INVERNESS DR. EAST STE# 280
o _— {( =y MINIMUM BEND RADIUS (in) 15 K ENGLEWOOD, CO 80112 j
: en BEND MOMENT (Ib/ft) TBD
e TENSILE STRENGTH (Ib) 325
e CRUSH RESISTANCE, FOTP—41 (N/mm) 22 \
B = STRENGTH MEMBER NO 6 AWG COPPER
: OPERATING TEMPERATURE RANGE (LOW) —a0C CONDUCTOR x6
OPERATING TEMPERATURE RANGE (HIGH) +80°C SINGLE MODE
el FIBER x24
FIBER TYPE LOW WATER PEAK, SINGLE MODE,
: G e 1 s e
Ut REC T-MOBILE SITE NUMBER:
T 6.652.D, G657.A2 CORRUGATED DNO02415A
FiEnEaas FIBER STANDARD COMPLIANCE COPPER ARMOR
il _ . IEC 60793-2-50 PVC OUTER
Y . TYPE B.1.3 & TYPE B.6 A%B JACKET BU #: 877103
FIBER COATING DIAMETER (um) 242 4}/— 0.007mm RIPCORD KEEBLER/COLORADO
0.9 +/—- 0.0005mm
- SPGS/CSP209
— FIBER GOUNT 2 NOTE: CABLE CROSS SECTION NOT DRAWN TO SCALE
M o
e NUMBER OF FIBER SUBUNITS 1 T 231 MAIN STREET
CABLE TYPE: 6/§6, 2/§18, 24 FIBER
FIBER GOUNT EACH UNITS 2 CABLE ASSY | rocrnce () | PAOKAGIG COLORADO SPRINGS, CO
LENGTH (L) METHOD 8091 1
FIBER OUTER JACKETS FR JACKET > :‘:gJ—g 4 -0 oL
MAX ATTENUATION, 1310 (dB/Km) LESS THAN EQUA 0.5 1= ne/ o NEEC
s mm m, .. .5 —1.5
= 117%/_%2 = EXISTING 60.0 FT MONOPOLE
MAX ATTENUATION, 1550 MM (dB/Km) LESS THAN EQUA 0.5
. 24" |
BOTTOM 24 ToP
END END
18 AWG ALARM »
1 RED 1 BLACK 8 ! op: 1.35 ISSUED FOR:
goﬁﬁlcﬁgggk ‘ ‘ ‘ (( ‘ ‘ ‘ REV DATE DRWN DESCRIPTION DES./QA
3 RED 3 BLACK A 07-10-2018 JAS PRELIMINARY ELG
by i | . 0.7605 0.7605 : B | 08172018 | JAS PRELIMINARY ELG
ARMORED 0 08-29-2018 JAS FINAL ELG
é \ | | 1120208 | Jas FINAL BLG )
BOM \
DESCRIPTION PART NO. | QrY
6 AWG, 6 CONDUCTORS/24 AR
SINGLE_MODE_FIBERS
2 HEAT SHRINK LARGE AR
3 LC CONNECTOR DUPLEX 24
4 FURCATION TUBE 48
5 HEAT SHRINK SMALL A/R
COLORS IDENTIFIED AT THE BASE OF
NOTES: s ARE N INCHES EACH BOOT IDENTICAL AT BOTH ENDS
2. 12 DUPLEX LC CONNECTORS PER END, 4 DUPLEX LC CONNECTORS ABER | COLOR __FIBER | COLOR
PER GROUP, TOTAL OF 3 GROUPS. 1| BLE 3 RED
3. TOTAL OF 12 PAIRS OF SINGLE MODE FIBERS. A 4 R
4. TOTAL OF 6 AC CABLES 3 RED & 3 BLACK. 3 | CRANGE 5 e
s 5. TOP END AND BOTTOM END ARE IDENTICAL. 3 | Oranc 6 Bk
“x 6. EACH AND EVERY FIBERS MUST BE LABELED FROM #1 TO #24 AT S —oreEN ! YErEow
BOTH ENDS. 8
7. LABEL BOTH ENDS WITH: SERIAL NUMBER, PART NUMBER AND 7| BROWN 3 PURFLE 11/29/2018
USTOMER NAME.
\ ¥ 8. INSERTION LOSS AND RETURN LOSS SHALL BE MEASURED 100%%% oY - JACOB GORALSKI. PLLC
o \TEST AND MEASURSMENY REFORT SHALL BE FURNISHED WITH CABLE 1 | WHITE PINK
. 7 T Wit TP CONSULTING ENGINEER
ASSEMBLY.
10. ALL CONNECTORS SHALL BE SHIPPED WITH FURRULES PROTECTED JACOB GORALSKI, PLLC
WITH REMOVABLE CAPS. CO PE# 0049661
11. ALL FIBER BREAKOUT WILL BE PROTECTED FROM WATER 1106 COLBI ST.
PENETRATION. KENNEDALE, TX 76060
(817) 4562621
IT IS A VIOLATION OF LAW FOR ANY PERSON,
UNLESS THEY ARE ACTING UNDER THE DIRECTION
\ OF A LICENSED PROFESSIONAL ENGINEER, /
TO ALTER THIS DOCU&[EN'IZ
T)PLUMBING DIAGRAM CABLE SPECIFICATIONS SHEET NUMBER: VISIO
SCALE: NOT TO SCALE SCALE: NOT TO SCALE 4 1




T

board

FFHH-65CR3
&-port sector antenna, 4x 617-806 and 4x 1695-2360 MHz, 65° HPEW, 3x RET, 600
y Antenna
Electrical Specifications
Frequency Band, MHz 617-698 698-806 1695-1880 1850-1990
Gain, dBi 15.3 15.3 17.8
Beamwidth, Herizontal, -
degrees 67 63 &5 66
Beamwidth, Vertical, degrees 10.2 9.1 5.7 5.3
Beam Tilt, degrees 2-13 2-13 2-12 2-12
USLS (First Lobe), dB 13 17 20 13
Front-to-Back Ratio at 180°, dB 32 23 33 40
- Isolation, Intersystem, dB 28 28 28 28
= ] Hard B + RigiEa) VSWR | Return Loss, dB 1.5|140 1.5] 14.0 15140 15 ] 140
= = — PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153
Antzars Conf ot B 1 c Portat
i i ey 2 = Input Power per Port at 50°C, 50 250 250 250
ol smerz pal X X | [E2m) maximum, watts
i NuKI Polarization +45° =45° =45° +45°
. Impedance 50 ohm 50 chm 50 ohm 50 chm
L Foswr 1 25 (300
Irmtartams s Bardvaish A0BCH: DL # F0MHz UL {566 Electrical Specifications, BASTA*
i _ _ _ _
sk U o S Frequency Band, MHz G17-608 608-806 1605-1880 1850-1000
Gainby =ll Beam Tikts, sverage, 45 . 7 .
| Dol Rargge (ol bemaems affecimd ) 212 b EB‘_ T
Gain by all Beam Tilts . ] . o
1 HW/SW Avatlahiy 38 [LaEEP) Tolerance, d& =08 =03 =04 0-3
AAFLA w m dual bard Masstve MIMO wih 36 TR par 20 148 201150 20 17.2 291176
Stae (HaWD] in e
Gain by Beam Til, average, dB 8°) 151 B°|153 7°]17.5 72 18.0
Weight | Wirsd Sal ke (1546 w® 13° | 15.0 130151 12°)17.4 12°] 178
Beamwidth, Horizental 9.7 rs 55 5.0
Tolerance, degrees
Beamwidth, Vertical Telerance,
carees =0.6 0.7 0.4 0.3
USLS, beampeak to 209 above 17 12 15 16
beampeak, d&
Front-to-Back Total Power at
180° = 30°, dB. 23 2 23 3
CPR at Boresight, dB 24 23 21 20
CPR at Sector, dB 6 10 k] El

@

1920-2200

18.9
64

4.9
2-12
13
40
28
28
1.5] 14.0
-153
250

=450
50 ohm

1020-2200

18.5

+0.6

291181
7°118.6
12 0] 18.4

4.9

=0.4

16

31

21
3

2300-2360
136
55
4.4
2-12
21
41
28
28
15| 14.0
-153

+45°
50 ohm

2300-2260
19.3
=0.5

2° | 18.8
7° | 19.4
12°]19.2

=6.4
=0.1
i8

31

22
8

\-

j‘r—? AirScale Dual RRH 4T4R B12/71 240W AHLOA
Supported Frequency bonds
Frequencies
Number of TX/RX paths/pipes
nstantaneous Bandvidth B
T il Bandvidth 08N
o o
o o
I I
NOKIA — FXFB

WEIGHT: 55.1 LBS
SIZE (LxWxH): 5.2x19.3x22.0 IN.

NOKIA — FXFB

®

4 NOKIA — AHLOA
SCALE: NOT TO SCALE SCALE: NOT TO SCALE

A

Product Code: 474331A k4

NOKIA

INSTALLER NOTES:

. COMPLY WITH MANUFACTURERS
INSTRUCTIONS TO ENSURE THAT ALL RRUs
RECEIVE ELECTRICAL POWER WITHIN 24
HOURS OF BEING REMOVED FROM THE
MANUFACTURER'S PACKAGING.

. DO NOT OPEN RRU PACKAGES IN THE RAIN.

ALL PIPES, BRACKETS, AND MISCELLANEOUS

HARDWARE TO BE GALVANIZED UNLESS

NOTE:
ANTENNA NOT SHOWN FOR CLARITY

[¥IN)

NOTED OTHERWISE.

. 9

e
'\\ ANTENNA
MOUNTING /d
BRACKET .
=
" | -
~ .
|__——— NEW ANTENNA o
NEW RRU 4
-
=
. | -
ANTENNA - Py
f MOUNTING 7 .
ANTENNA P~ BRACKET ~
MOUNTING PIPE g

MOUNTING DETAILS
S SCALE: NOT TO SCALE

ANTENNA
MOUNTING PIPE

RRU MOUNTING PLATE

PIPE MOUNT BRACKET

NEW RRU

AN

\
>

patasHeer  DC Surge Protection for RRH/RFM (High-Capacity Junciion Box)
ASU9338TYPO1 (RNSNDC-7771-PF-48)
o hage P ion & Fiber Man Junction Box
The deployment of
Remate Radio Head (RRH) and

Remote Flexi Modules (RFM)
architecture poses unique
challenges to the mobile telecom
industry. Raycap’s innovative

RFH protection solutions deo” 1~ 1N
mitigate the risk of damage a =
due o lightning and provide L
high leveis of availability and | —

reliability to radic aquipment.

Faatures

+ Employs the Strikecorb® 30-V1-HV Surga Protectiva Davics (SPD) cpecifically designad for
tha Remots Radio Head (RRH) and Remots Flaxi Modulss (RFM) instaliation sniironmeant
and cenified for use in DG applcations and atlow DG operaiing voliagss (48V).

+ Ths Strikasorb 30-V1-HV is a Glass | SPD, cartifisd by VDE per ths IEG 616431
standard as switable for installation in areas where direct lightning exposure is expected.
Strikesorb 30-V1-HV is able to withstand direct lightning currents of up to SkA (10/350)
and induced surge currents of up to B0KA (8/20)

+ Provides very low lst through / clamping voltags - uniqus for a Class | product - as
t doss not smploy spark gaps or othar switching slsments. Strikssorb oHfsrs uniqus
protaction Isvsls 10 ths ARH squipmant as wall &5 the Bass Band Units.

+ Stock unit ships with all glands necessary for usa with hybrid cabls. This includss the
top and bass of towsrs, and the central unit on roof top applications

+ Fully recognized to the UL 1448 3rd Edition Safsty Standard

+ Patant pending design

Bencfite

- Offers unique maintenance-free protection against diract lightning cuments.

* Protects up o 8 RAHs/AFMs and connects up to 18 fiber pairs.

* Uhilizes an IP 87 ratsd anclosurs, alowing for indoor of outdoor installation on & roof or
towST top.

+ Configurabla cable pors are designed 1 aecommeodats NSN high-capacity/
low-capacity hybrid wunk cabiss (combined powsr and fiber optic), Goax Reuss, and
NSN hybrid jumpar cables.
L _ _

ides meximum fiexibility for tower top instaliation.

. ]
ﬁ © 2012 Fiaycap Al fighis reserved.

RAYCAP — RNSDC-7771—PF-48
6 SCALE: NOT TO SCALE

. :Mobile- -

18400 E. 22ND AVENUE
AURORA, CO 80011

«r CASTLE

116 INVERNESS DR. EAST STE# 280
ENGLEWOOD, CO 80112

Y4

~

T-MOBILE SITE NUMBER:
DNO02415A

BU #: 877103
KEEBLER/COLORADO
SPGS/CSP209
231 MAIN STREET
COLORADO SPRINGS, CO
80911

EXISTING 60.0 FT MONOPOLE

/

ISSUED FOR:

REV DATE DRWN DESCRIPTION DES./QA]
A 07-10-2018 JAS PRELIMINARY ELG
B 08-17-2018 JAS PRELIMINARY ELG
0 08-29-2018 JAS FINAL ELG

11-20-2018 JAS FINAL

A

11/29/2018

JACOB GORALSKI, PLLC
CONSULTING ENGINEER
JACOB GORALSKI, PLLC

CO PEF 0049661
1106 COLBI ST.
KENNEDALE, TX 76060
(817) 456-2621

IT IS A VIOLATION OF LAW FOR ANY PERSON,

«

UNLESS THEY ARE ACTING UNDER THE DIRECTION
OF A LICENSED PROFESSIONAL ENGINEER, /

TO ALTER THIS DOCUMENT.

SHEET NUMBER:

-5

VISIO

)




4" PIPE (TYP.) PLACED & O.C.
REFER TO PLAN o
s = ®m O 1 e C
1'-0" VARIES 1'-0"
WB—LB24—3 GALV. PIPE CAP TYP. ' |
_ WAVEGUIDE BRIDGE SUPPORT 12° GA. GALV.—73/8" DIA GALV. U—BOLT 18400 E. 22ND AVENURE
MINIMUM OF 75% OR 270° IN WAVEGUIDE CRIPSTECL AT EACH LEG AURORA, CO 80011
PCTEL GPS ANTENNA MODEL# ANY DIRECTION BRIDGE_SUPPORT GRATING | FULL TREATED ROD AT
GPS—TMG—HR—26NCM OR OBSTRUCTIONS MUST = BRACKET 3'-0" 0.C. MAX.
EQUIVALENT BE BELOW 15° -
F— NEW HYBRID CABLE : : ( N
17 SCH. 40 Srrreeed W/ SNAP-IN HANGER (TYP.) = =
STAINLESS STEEL\ o 3/8" x 6" STEEL C ROWN
PIPE CLVAP OR GALV. PIPE ) 2 GALV.) 4" BOLT o 242" HD. G. UNISTRUT ©
g 12,0 GBsreur e g R , CASTLE
MOUNTING PLATE, N GPS 24" WIDE X 10’ LONG il =
SEE BELOW " ANTEN q 116 INVERNESS DR. EAST STE# 280
o ] 3 g k ENGLEWOOD, CO 80112 /
= Q =]
=1
ISOMETRIC VIEW
. [2 :'I: o 4
S J —— FACE ——=
- [ Ll " e § OF
© _GPS MINIMUM SKY VIEW REQUIREMENTS T ACALVANIZED PIPE. 8 20 @ TOWER
s MAXIMUM SPACING. PLACE
2 EACH ON ALTERNATE SIDE OF 2
SUPPORT PIPE < NOTES: BRIDGE i
1. THE ELEVATION AND LOCATION OF THE GPS ANTENNA SHALL BE IN & L
ACCORDANCE WITH THE FINAL RF REPORT. &
2. THE GPS ANTENNA MOUNT IS DESIGNED TO FASTEN TO A STANDARD .
L 1—1/4" 0.D. SCHEDULE 40, GALVANIZED STEEL OR STAINLESS STEEL 4" DIA. GALV. SCH. 40 PIPE (TYP.) T-MOBILE SITE NUMBER:
PIPE. THE PIPE MUST NOT BE THREADED AT THE ANTENNA MOUNT
END. THE PIPE SHALL BE CUT TO THE REQUIRED LENGTH (MINIMUM DNO02415A
OF 18 INCHES) USING A HAND OR ROTARY PIPE CUTTER TO ASSURE -
A SMOOTH AND PERPENDICULAR CUT. A HACK SAW SHALL NOT BE .
USED. THE CUT PIPE END SHALL BE DEBARRED AND SMOOTH IN 1/2" CROWN TQR CRUSHED. STONE
7.2° ORDER TO SEAL AGAINST THE NEOPRENE GASKET ATTACHED TO THE FINISH GRADE SURFACE BU #: 877103
: : ANTENNA MOUNT. o L] L]
i 3. [T IS CRITICAL THAT THE GPS ANTENNA IS MOUNTED SUCH THAT IT IS X ; : n KEEBLER/COLORADO
3.1" [ Ll 1.6" WITHIN 2 DEGREES OF VERTICAL AND THE BASE OF THE ANTENNA IS | 1 1 SPGS /CSP209
— | 7/16" SLOTTED HOLE WITHIN 2 DEGREES OF LEVEL. J e e
/_ . .
- - = — = (TYp. oF 8) 4. DO NOT SWEEP TEST GPS ANTENNA. TR //Q\ //Q\>/ - 11 T
P - = = = [~——1/4" HoT DIP %>/<\\//<\>/<\\><\ | o | l - l
T T T ™ RAANB L - 231 MAIN STREET
g - . PIRIRY s [IL |1 COLORADO SPRINGS, CO
247 20" 3000 PSI CONCRETE U U 80911
MOUNTING PLATE T T
1'-0" EXISTING 60.0 FT MONOPOLE
GPS ANTENNA DETAIL
SCALE: NOT TO SCALE 0 ok BRIDGE DETAL
SCALE: NOT TO SCALE K /
Y ) . ISSUED FOR:
CONSTRUCTION: SINGLE LAYER AL. ENCLOSURE, TYPE 3R REV DATE DRWN DESCRIPTION DES./QA
DIMENSIONS (waXD): 20 x 40 x 10 INCH A 07-10-2018 JAS PRELIMINARY ELG
WEIGHT: APPROX. 75 LBS (WITHOUT PACKAGING) ¥ y RELINMINARY o
FINISH: POLYESTER POWDER PAINT B 08-17-2018 JAS PRELIMINARY ELG
25" DOOR LATCH: 3—POINT LATCHING, PAD LOCKABLE 0 | 08292018 | JAS FINAL ELG
SAFETY: ULS0 (CABINET) \ | | 11202018 | Jas FINAL ELG J
ENVIRONMENT - J
OPERATING TEMPERATURE:—40°C TO +46'C (—40°F TO 115'F)
HUMIDITY (RELATVE):  95%, NON—CONDENSING (MAX.)
PROTECTION CLASS: TYPE 3R
AC SECTION
VOLTAGE: 240/120V SINGLE PHASE (3 WIRE + GROUND)
— CURRENT: 200A
AIC RATING: UTILTTY 65,000 AMPS, PANLOC 10,000 AMPS
GENERATOR INTERFACE: PANLOC™ (LEFT MOUNT)
SERVICE DISCONNECT: SQUARE D 200 AMP
ELECTRICAL MANUAL TRANSFER SWITCH
/ OTHER FEATURES LOAD CENTER: SQUARE D 200 AMP, QO SERIES, 24 POSITION
GENERATOR SURGE PROTECTION DEVICE (SPD) — 1 EA. AC DATA 2080
RECEPTACLE SQUARE D 30 AMP, 2 POLE BREAKER FOR SPD
GROUND BAR
SILKSCREENED DEAD—FRONT
. CAPTIVE DEAD—FRONT FASTENERS
o _ J
TELCO (NOTE: A 11/29/2018
1. WEIGHT OF CABINET IS 150 LBS.
2. NORTHERN TECHNOLOGIES, INC. JACOB_GORALSKI, PLLC
PPCCS7S2-W836—R OR APPROVAL
EQUAL. SEE PPC CABINET DIAGRAM ‘ﬁ%%%ugéﬁéﬂ?"ﬁi%
1/E—2) FOR BREAKER REQUIREMENTS. d
(/e-2) a J CO PEf 0049661
p ~ 1106 COLBI ST.
NOTE: KENNEDALE, TX 76060
POWER PEDESTAL CABINET (817) 456-2621
200 A POWER TRANSFER 12 ngm&F T%ﬁug[olglésomlgs. IT1S A VIOLATION OF LAW FOR ANY PERSON,
CABINET W/O TELCO PPC#CS7SZ—W836—R OR ,AFPROVAL UNLI "HEY ARE ACTING UNDER THE DIRECTION
EQUAL. SEE AC PANEL FOR BREAKER A LICENSED PROFESSIONAL ENGINEER, j
REQU"-?EMENTS. TO ALTER THIS DOCU&[EN'IZ
A\ J/
3 NOT USED 4 PPC UNIT SHEET NUMBER: VISIO
SCALE: NOT TO SCALE SCALE: NOT TO SCALE ( : { 1




NOKIA FLEX SYSTEM RADIO MODULES:
FBBC, FRIA, FRIE, FSME, FSMF, FXFB, FXFC

FRONT: 23.6”

BACK: 8"

TOP: 1.2"

SIDES: 4"

WEIGHT: 44 |bs.

NOTE: MODULE CAN BE INSTALLED
VERTICALLY AND HORIZONTALLY

CLEARANCES:

ToP

SIDE

PROPOSED RADIO

MODULE (TYP) —__|

UNISTRUT MOUNTING
FRAME (CONTRACTOR TO

FABRICATE IN FIELD) .

‘‘‘‘‘ al
'H\”IH '

MAX. OF (6) RADIO MODULES

SCALE: NOT TO SCALE

@NOKIA FLEXI SYSTEM / RADIO MODULE STACKED SLEEVE DETAIL

#2 SOLID
CU WRE

3/4" CRUSHED GRAVEL

T-MOBILE 8'x8" STEEL
EQUIPMENT PLATFORM

NOTE:
ROAD BASE BACKFILL
COMPACTED +95%

+ + + o+ + + + + + j
+ + + + + + F o+t + + + + + o+ o+ - r
&-&4-&‘2 L S
+ + + o+ o+ o+
A o MIRIFI FABRIC
+ i3
RIP RAP 3
(TYP.) -
A I +
+ + + + + + + + +
7 + + + + + + + + + + + + + + o+
+ + + + + + + + + + + + + + + +
°
#ZSOLID/ .
CU WIRE ©

GROUND ROD (TYP.) — =]

@STEEL EQUIPMENT PLATFORM GROUND DETAIL

SCALE: NOT TO SCALE

f/
i - -Mobile- - -
\

18400 E. 22ND AVENUE

AURORA, CO 80011 /

AirScale Subrack Outdoor AMOB datasheet

Environmental protection IP55

Feature description:
» Outdoor Subrack for AirScale System Module Indoor plug-in units

High performance Heat Exchanger “HEX”

Compatible with Flexi BTS mechanics stack/plinth/wall/pole/rack installation

Height
Width (front cover)
Width (cabinet)

Depth
Weights

Compatible with the 3rd part 19" racks and cabinets if it follows clearances

and airflow requirements
Possible to install AMOB inside FCOA cabinet

Service doors on front and rear sides

HEX Assembly(~4U) i

PDU and Heater(~1U)
ASIA+ABIA(3U)

Confidential

3 © Nokia 2016

Ingress Protection
Operating Temperature

Installation Temperature

Airflow Direction

Clearances for cooling

Cold start

Nominal supply voltage
Input voltage range
Volume

Mass capacity

Power consumption

Conduit cable entry

8U (354 mm)
487mm

448mm (fits into 19 inch rack)
487mm (without conduit plugs or fittings)
Total 605mm (472mm from rack mounting surface)
23kg AMOB enclosure
3kg ASIA (Core Module)
2 kg ABIA (Expansion Module)
32kg ' Capacity (1 Core + 3 Expansion)
41kg Full Capacity (2 Core + 6 Expansion)
IP55

-40°C up to +55°C (without solar radiation)

E20RC= 5586

Back to front airflow direction supported for Horizontal(FCOA, 19" rack, Flexi stack )
Front to back airflow direction supported for Vertical(wall and pole mounting case)

40 mm Minimum on the back and front side

~2h from -40°C to -5°C

*Optional 2" heater can be added to meet NAM requirement, cold start from -40°C
to -5°Ciin 1 hour instead of 2 hours

~4Q.50 =57V DC

Extended Service Voltage Range supported -36Vdc .. -60Vdc Floating

104.5L

Support Max 18Kg inside

Typical max ~265W (all fans at highest speed)
Cold start ~600W (heater On 55W + fans at low speed)
2x1.5” + 3x 1” on each left and right side

AMOB SPECIFICATIONS
3 SCALE: NOT TO SCALE

<
\

Y

37.72"

18.00~

NOTES:

1. WEIGHT OF CABINET (WITHOUT BATTERIES) IS 232 LBS.
2. BASE FRAME NOT SHOWN.

200AMP SITE SUPPORT CABINET
SCALE: NOT TO SCALE

- CROWN\

» CASTLE

116 INVERNESS DR. EAST STE# 280
ENGLEWOOD, CO 80112 j

Y4

T-MOBILE SITE NUMBER:

COLORADO SPRINGS, CO

EXISTING 60.0 FT MONOPOLE

\ /

N

DNO02415A
BU #: 877103
KEEBLER/COLORADO
SPGS/CSP209
231 MAIN STREET

80911

ISSUED FOR:

REV DATE DRWN DESCRIPTION DES./QA
A | 07102018 | JAS PRELIMINARY ELG
B 08-17-2018 JAS PRELIMINARY ELG
0 | 08292018 | JAS FINAL ELG

\ | | 11202018 | Jas FINAL ELG J

UNLESS THEY ARE ACTING UNDER THE DIRECTION
OF A LICENSED PROFESSIONAL ENGINEER, /

J

11/29/2018

JACOB GORALSKI, PLLC
CONSULTING ENGINEER
JACOB GORALSKI, PLLC

CO PEF 0049661
1106 COLBI ST.
KENNEDALE, TX 76060
(817) 456-2621

IT IS A VIOLATION OF LAW FOR ANY PERSON,

TO ALTER THIS DOCUMENT.

\(C-7 1)




PERFECT 10 PV—LPP12M—HR-B

PV-LPP

L..LF.E. MOUNT™ LOW PROFILE PLATFORM

PLATFORM FACE

(12'¢", 14'6")

f/

T

\ AURORA, CO 80011 /
P

\_

4

TABLE 1: PLATFORM CONFIGURATIONS
INCLUDED PARTS
HNEINAEE M
SR E IR R
| ARNMNEEEEHE
POLE | POLE | WEIGHT |t 1l b i | 213131317 |2
P ART NUMBER DESCRIPTION ob | op es) |z |a|&|& a|a a
PV-LPP12MB 126" FACE PLATFORM 10" 34" 1267 3] -]- 1 -|3]-|1]o
PV-LPP14MB 146" FACE PLATFORM 10" 35" 1365 |- [3[-|-|1[-[-[8]1]o
PV-LPP14L-B 14'6" FACE PLATFORM, LARGE POLE 3 60" 170 |- |3|-[-[-[1]3]-]1]o
PV-LPP12MHR-B 12'6" FACE PLATFORM W/ HANDRAIL 10" 34" 1522 e - e -
PV-LPP14MHR-B 14'6' FACE PLATFORM W/ HANDRAIL 10" 35" 1641 -8l -T-T3]i [ P24 SEE TABLE 1 FOR
PV-LPP14L-HR-B | 14'¢" FACE PLATFORM W/ HANDRAIL, LARGE POLE | 33" 60" 1647 [-[3]-[3]-[1]3[-[1[1 CLIMBING AREA COMPATIBLE POLE SIZES
TABLE 2. ANTENNA PIPE OPTIONS™**
oD LENGTH | ANTENNA PIPE | WEIGHT (LBS)
2 PIPE-238X72 22 MONOPOLE COLLAR
2-3/8" 96" PIPE-238X94 29
126" | PIPE-238X126 38 HANDRAIL PIPE
84’ PIPE-278X84 41
27/8" 96" PIPE-278X96 46.5
126" | PIPE-278X126 61 ~ ~ -
72 PIPE-312X72 46 d 5 I§ _ -
31/2" 96" PIPE-312X96 Al |l R &
126" | PIPE-312X126 80 ®2-3/8"

- 4243
**+PLATFORM WITH HANDRAIL KITS ARE COMPATIBLE HANDRAIL EQUAL
WITH 2-3/8" OD HANDRAIL PIPE ONLY HEIGHT

TABLE 3: CROSSOVER BRACKETS
PART NUMBER | COMPATIBLE ANTENNA PIPE | WEIGHT (LBS) @3_]/2.‘d IC ﬁiﬁ%" —| = -
PV-XP-2030-HD 2-3/8' OD 125 1 =
PV-XP-2530-HD 2-7/8" OD 12.75
PV-XP-3030-HD 3-1/2" 0D 13
EQUAL
ANTENNA PIPE /
(SOLD SEPARATELY) —ITRIT-SATEL—
CROSSOVER BRACKET I..I.F.E.
(SOLD SEPARATELY) FACE PIPE
MOUNTS
SIATEORMSFADE "'m‘ S ‘:f';‘ gRaRCIoN : i’ ™02_Monopole 7 | upoaten Loapine, TempLaTE nens |
L)
© T ) - |PERFECT YISion
5/4/2018 1:36 PV-LPP_LIFE Mount 5 |HEAvYs LoADING 413716
DIMENSIONS ARE IN INCHES ¥ DIN 4 F.E. MOUNT™ UPDATE 2/22116 E. MOUNT™ LOW PROFILE PLATFORM
L%LLEERS‘;NWC/% Ut;l/é)y SFECRED S5 MENT NUMBE REV
2+ ", - P 3 | REDESIGNED COLLAR 2/30/15
ANGULAR: PROFILE£1/4°, BEND +2° | —— L o -
ALL OTHERS: £1/16° U APPROVED Rev DESCRIPTION oATE LPP-ENG-01-R7 7

REFERENCE STRUCTURAL LETTER (LPP-STL-01-R1) FOR ADDITIONAL LOADING REQUIREMENTS

MOUNT CLASSIFICATION INFORMATION:

. MAX STRUCTURE HEIGHT: 400ft

. STRUCTURE CLASS: I OR Il

. EXPOSURE CATEGORY: B OR C

. TOPOGRAPHIC CATEGORY: 1

. DESIGN WIND PRESSURE (NO ICE): 135psf
. DESIGN WIND PRESSURE (ICED): 15psf

. DESIGN ICE THICKNESS: 2.75in Radial

APPROVED MOUNT CLASSIFICATIONS*

=2

APPROVED MOUNT CLASSIFICATIONS (4 PIPE)

M1800R(600)-4[6] .

Q.

\-

SCALE: NOT TO SCALE

REQUIRED EXTREME WIND LOAD (LBS)
700 750 1150 1550 1800
a8a 0 M750R(0)-4[6] | M750R(0)-4[6] | MI150R(0)-4[6] | MI550R(0-4[6] | MIBOOR(0)-4[6]
O 5 3 [ 600 | M750R(600)-416] | M750R(600}-4[6] | M1150R(600)-4[6] | M1550R(600)-4[6]
33 0 | 800 [ M750R(800)-4(¢] | M750R(800}-4(6] | M1150R(800}-4[6] | M1550R(800)-4[6] | M1B0OR (800)-4[¢] _
& £ 5 [ 1100 |M750R(1100)-4[¢] | M750R(1100)-4[6] | M1150R(1100)-4[6] | M1 50R(1100}-4[6] | M1BOOR(1100)-4[¢]
o] 1250 | M750R (1250)-4[6] | M750R (1250)-4[6] | M1150R (1250)-4[6] | M1550R (1250)-4[6] | M180OR(1250)-4[6]
«  HEAVY-5

APPLIES TO ALL PV-LPP12M, PV-LPP14M, AND PV-LPP14L SERIES PLATFORMS WITH ANTENNAS AND
APPURTENANCES SYMMETRICALLY MOUNTED ABOUT THE PLATFCRM CENTERLINE.

POLE THICKNESS LIMITATIONS:

ON POLES WITH WALL THICKNESS EQUAL TO OR GREATER THAN THE VALUES LISTED BELOW, THE PERFECT VISION
PV-LPP MOUNT SERIES IS STRUCTURALLY CAPABLE OF SUPPORTING THE ABOVE LOADING SCENARIOS WITHOUT

THE NEED FOR AN ADDITIONAL KICKER BRACE.

FOR THIN WALL POLES, USE PV-PKBK PLATFORM KICKER BRACE TO AVOID POLE CRIMPING FAILURES. KICKER

BRACE CAN BE INSTALLED ABOVE OR BELOW PLATFORM.

POLE THICKNESS LIMTATIONS

MOUNT CLASSIFICATION | MINIMUM POLE THICKNESS
M750R-4[6] /4"
MBOOR-4[6] /4"
M90OR-4[6] /4"
M950R-4[6] /4"
MIT00O0R-4[6] 516"
MT400R-4[6] 5/16"
M1000R(i)-416] 516"
MT150R]i)-4[6] 516"

PLATFORM EPA:

CROSSOVER PLATES OR

ANTENNA PIPES

**DOES NOT INCLUDE

PLATFORM EPA
PLATFORM TYPE NO ICE (FT) | 1/2' RADIAL (CE (F1’) | *DOES NOTINCLUDE
126 FACE 203" 258"
126 FACE WITH HANDRAIL __ 34.4" 43.0"
146 FACE 2.1° 28.1°
146 FACE WITH HANDRAIL _ 368" 46,2

ANTENNA PIPES

- | =

SEE CLASSIFICATIONS SECTION FOR KICKER REQUIREMENT DETAILS.

INSTALL KICKER ABOVE OR BELOW PLATFORM

'
[

LLEE
OUNTS

- -Mobile- - -

18400 E. 22ND AVENUE

(ZFQ()\A/EI\

CASTLE

116 INVERNESS DR. EAST STE# 280
ENGLEWOOD, CO 80112 j
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T-MOBILE SITE NUMBER:
DNO02415A

BU #: 877103
KEEBLER/COLORADO
SPGS/CSP209
231 MAIN STREET
COLORADO SPRINGS, CO
80911

EXISTING 60.0 FT MONOPOLE

- /

ISSUED FOR:

REV DATE DRWN DESCRIPTION DES./QA]
A 07-10-2018 JAS PRELIMINARY ELG
B 08-17-2018 JAS PRELIMINARY ELG
0 08-29-2018 JAS FINAL ELG

k 1 11-20-2018 JAS FINAL

EL/@[
\

11/29/2018
JACOB GORALSKI, PLLC

CONSULTING ENGINEER
JACOB GORALSKI, PLLC
CO PE# 0049661
1106 COLBI ST.
KENNEDALE, TX 76060
(817) 456-2621

IT IS A VIOLATION OF LAW FOR ANY PERSON,

T TS s
= 02_Monopole N ans |
20F4 ) S
) o1 _tranguier P P - PERFECT VISION
5/4/2018 [ " PV-LPP_LIFE M &
. ¥ ount s |reavvsiomons snans
1:48 . - UFACTURING,|
BIMENSIONS ARE N INCHES DIN 4 [are. mounr uporte 272216 [LLF.E. MOUNT™ LOW PROFILE PLATFORM
L%LLEERSANWC/\EE U'IJ/Z?Q FECRED ¢ 1 SOCURENT NUNBER REV
:+1/16",-1/32" 3 |RevESIGNED COLAR 12120015
ANGULAR: PROFILE®1/4°, BEND +2° | LPP-ENG-01-R7 7
ALLOTHERS: +1/16' APPROVED ey OECRPTION oATE

( SHEET NUMBER: VISION?

UNLES! EY ARE ACTING UNDER THE DIRECTION
OF A LICENSED PROFESSIONAL ENGINEER, /

TO ALTER THIS DOCUMENT.




NEW (1) 2" CONDUIT NEW (1) 2" CONDUIT
FOR FIBER FROM NEW FOR POWER FROM NEW
NEW T—MOBILE FEEDLINE: SSC TO NEW MODULE SSC TO NEW COVPs
(2) NOKIA — ASU9325TYPO1 (1-3/5")
NEW (1) 2" CONDUIT NEW (1) 2" CONDUIT
FOR POWER FROM NEW FOR FIBER FROM NEW
NEW T—MOBILE SSC TO NEW MODULE MODULES TO NEW COVPs
46'—0™t LONG ICE
BRIDGE P \ P / p

NEW T—MOBILE COVP
(1 TOTAL)

C

A
A
X

N

NEW T-—-MOBILE

FSMF FLEXI MODULE
MOUNTED TO NEW CUBE

(SEE SHEET C-3)

—NEW (1) 2" FLEX

NEW H-FRAME

CONDUIT FOR FIBER

FROM NEW CIENA TO

T -
\ \

NEW PPC

NEW T-MOBILE GPS — T —>= ' = =~
MOUNTED TO
NEW H—FRAME FE e o

m
m

NEW (1) 2" FLEX ] |
CONDUIT FOR POWER
FROM NEW

METER /DISCONNECT
TO NEW PPC

o

P P

NEW T—MOBILE MEI'ER/_‘—H_/

/DISCONNECT MOUNTED T
N

TO NEW H—FRAME /
NEW (1) SCH 40 PVC FOR

POWER FROM SOURCE TO
BE DETERMINED TO NEW
METER/DISCONNECT

NEW T—MOBILE UVERHEADJ
WORK LIGHT

NEW T—MOBILE
GF1 SWITCH

ELECTRICAL PLAN
1 SCALE: NOT TO SCALE

A EANA AN AN T AN 7~
I A4 N1 I
NEW T—MOBILE SSC—— | :
NEW T—MOBILE AMOB
MOUNTED TO TOP OF
NEW SSC W/ (1) ASIA
& (2) ABIA INSIDE \ \
4£Ll
/
NEW (2) 2” CONDUIT —<—_|
FOR POWER/FIBER FROM \ \
NEW PPC TO NEW SSC Y
(1 EACH) ‘\ \
NEW T—MOBILE 8'—0"x8'—0" ———| \ \
18" RAISED STEEL PLATFORM

NEW (1) SCH 40 PVC FOR
FIBER FROM SOURCE TO BE
DETERMINED TO NEW
HOFFMAN CABINET

NEW T—MOBILE CIENA
MOUNTED TO NEW
H—FRAME

NEW (1) 2" FLEX
CONDUIT FOR FIBER
FROM NEW HOFFMAN
TO NEW CIENA

NEW T—-MOBILE HOFFMAN
BOX MOUNTED TO NEW
H—FRAME

7 )

i+ -Mobile- - {

18400 E. 22ND AVENUE

\ AURORA, CO 80011 /

» CASTLE

116 INVERNESS DR. EAST STE# 280
ENGLEWOOD, CO 80112 j

~
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-

T-MOBILE SITE NUMBER:
DNO02415A

BU #: 877103
KEEBLER/COLORADO
SPGS/CSP209
231 MAIN STREET
COLORADO SPRINGS, CO
80911

EXISTING 60.0 FT MONOPOLE

- J

ISSUED FOR:

REV| DATE | DRWN DESCRIPTION | DES./QA]
A | 07102018 | Jas PRELIMINARY ELG
B | 08172018 | JAS PRELIMINARY ELG
0 | 08202018 | Jas FINAL ELG

\ | | 1120208 | Jas FINAL BLG )

/

11/29/2018
JACOB GORALSKI, PLLC

CONSULTING ENGINEER
JACOB GORALSKI, PLLC
CO PE# 0049661
1106 COLBI ST.
KENNEDALE, TX 76060
(817) 456-2621

IT IS A VIOLATION OF LAW FOR ANY PERSON,

\

UNLESS THEY ARE ACTING UNDER THE DIRECTION
OF A LICENSED PROFESSIONAL ENGINEER, /

TO ALTER THIS DOCUMENT.

SHEET NUMBER: VISION?

E-1 (1 ),




NOTE:
CONTRACTOR TO COORDINATE

UAAA

FROM EXISTING UTILITY PROVlDER——fYTY\

EXISTING ELECTRICAL SERVICE

(1) 2" SCH. 40 PVC CONDUIT
WITH (3) #3/0 (SEE ELECTRICAL
SITE PLAN FOR ROUTING)

PROPOSED T-MOBILE

METER ENCLOSURE“

(1) 2" SCH. 40 PVC

CONDUIT WITH (3) #3/0 ——— b

PROPOSED T—MOBILE 200A, 120/240V,
18, 3W NEMA 3R DISCONNECT\

NOTE: BOND GROUND &
NEUTRAL PER NEC 250

# BToW———p |

(3) #3/0 & (1) #6 GND IN

(1) 2" SCH. 40 PVC CONDUIT4<E

PROPOSED PPC

| CABINET
@ _ POWER
PANEL
200A, 120,/240V, 18, 3W, 200A, 240/120V,
WATERPROOF GENERATOR 18, 3W, WITH
PLUG MOUNTED TO PPC INTEGRAL MTS
AND TVSS, NEMA
3R, DELTA PPC,
OR APPROVED
EQUAL
#2 BTCW TO H—FRAME
GROUND BAR (DO NOT .
BOND TO NEUTRAL) I
PROPOSED 2” GRC OR LIQUIDTIGHT |
CONDUIT FOR AC POWER (CONTRACTOR |
T0 SUPPLY SIZE/QUANTITY CONDUCTORS
PER MANUFACTURER SPECIFICATIONS) ——— b
[
: T-MOBILE
) 2P200 SSC
®
2P50
S
I RECT. 1 & 5
2P50
S
I RECT. 2 & 6
2P50
S
I RECT. 3 & 7
#2 BTCW GROUND TO 20
—
SITE GROUND LOOP. (DO . i RECT. 4 & 8
NOT BOND TO NEUTRAL) — <5 | 2215
= | HEATER
P13
L« GFCI RCPT
DIAGRAM

WITH LOCAL UTILITY PROVIDER
PRIOR TO CONSTRUCTION

-

ELECTRICAL ONE LINE
| SCALE: NOT TO SCALE

PANEL: rec
120/240 VOLTS,_'_ PHASE,_3_ WIRE, S/N, 200 AMP MCB NEMA 3R ENCL
MINIMUM AIC RATING — 22,000A

DESCRIPTION BKR|POLE|CKT| VA |¢| VA |CKT|POLE|BKR DESCRIPTION
SURGE PROTECTOR 30 2 1 — | A]| s0 2 1 10 FAN
2P BRANCH — | — | 3 — | B 4 SPACE
RECEPTACLE/LIGHTS 15 1 5 | 230 | A 6 SPACE
SPACE 20 1 7 B| 1000 | 8 2 20 HEATER
SPACE 9 Al 1000 |10 | — | — 2P BRANCH
SPACE 1 B | 15,000 | 12 2 200 | (N) DELTA SUPPORT CABINET
SPACE 13 A 15000 | 14 [ —— [ —— -
SPACE 15 B| —— [16 | — | —— 2P BRANCH
SPACE 17 Al — |18 — | — —
SPACE 19 B| —— [20| — | —— —
SPACE 21 Al — | 22| — | — —
SPACE 23 B| —— |24 | — | — —
PANEL LOAD CALCULATIONS: TOTAL CALCULATED CONNECTED LOAD: 32,280 VA
LIGHTS: 50 VOLTAMPS x 1.25 = 63 VA TOTAL CALCULATED DEMAND LOAD: 32,293 VA
RECEPTACLE: 180 VOLTAMPS x 1.00 = 180 VA
MISC. EQUIPMENT: 32050 VOLTAMPS x 1.00 = 32,050 VA TOTAL CALCULATFD DFMAND LOAD- 135A 120/240V 1PH 3W

SCALE: NOT TO SCALE

OBREAKER PANEL SCHEDULE

- -Mobile- - -

18400 E. 22ND AVENUE

AURORA, CO 80011

N

_/

NS

CROWN\
«» CASTLE

116 INVERNESS DR. EAST STE# 280
ENGLEWOOD, CO 80112

/

Y4

Y

30" TYP.

MATCH EXISTING

4" PVC TELCO
CONDUIT

\

6" WIDE YELLOW WARNING
TAPE WITH BLACK LETTER.
TAPE TO READ: CAUTION
ELECTRIC LINE BURIED BELOW.

COMPACTED
BACKFILL

2" PVC
POWER CONDUIT

5-1/4" N

NOTE:

NUMBER AND SIZE OF CONDUITS MAY
VARY. SEE DWG E-1 FOR CONDUIT SIZE
AND LOCATION. CONFIRM DIMENSIONS
SHOWN WITH UTILITY COMPANY

CONDUIT TRENCH DETAIL

@SCALE: NOT TO SCALE

7

GROUND CONNECTOR —
UL LISTED (SEE NOTE

2 BELOW) (SIZE AS
REQ. FOR CONDUIT)

RIGID STEEL CONDUIT
COUPLING

GRADE

PVC SCH 40
SIZE AS SHOWN
ON LAYOUTS

G —s

RIGID STEEL CONDUIT

WITH PIPE WRAP RIGID STEEL TO

PVC ADAPTER

NOTES:

1. ALL CONDUIT ABOVE GRADE MUST BE RIGID STEEL OR LIQUIDTIGHT.
2. ALL NEW STRUCTURAL STEEL SHALL BE HOT DIP GALVANIZED IN
ACCORDANCE WITH ASTM A123 G90 AFTER FABRICATION.

3. FIELD ABRASIONS SHALL BE TOUCH UP PAINTED WITH ZINC RICH
GALVANIZING REPAIR PAINT IN ACCORDANCE WITH ASTM A780.

4. ALL EXPOSED ENDS OF CONDUITS SHALL HAVE WEATHER

PROOF CAPS. DO NOT USE DUCT TAPE.

5. PROVIDE 200LB. TEST PULL WIRES IN EACH TELEPHONE AND

POWER CONDUIT. STUB CONDUITS INTO ENCLOSURE AND LABEL.

UNDERGROUND CONDUIT STUB—-UP
4 SCALE: NOT TO SCALE

T-MOBILE SITE NUMBER:

DNO02415A

BU #: 877103

KEEBLER/COLORADO
SPGS/CSP209

231 MAIN STREET
COLORADO SPRINGS, CO

80911

EXISTING 60.0 FT MONOPOLE

N

/

ISSUED FOR:

REV DATE DRWN DESCRIPTION DES./QA
A 07-10-2018 JAS PRELIMINARY ELG
B 08-17-2018 JAS PRELIMINARY ELG
0 08-29-2018 JAS FINAL ELG

‘ 1 11-20-2018 JAS FINAL ELG 1

T'C

JACOB GORALSKI

11/29/2018

CONSULTING ENGINEER

JACOB GORALSKI, PLLC

CO PE# 0049661
1106 COLBI ST.
KENNEDALE, TX 76060
(817) 456-2621

IT IS A VIOLATION OF LAW FOR ANY PERSON,

UNLESS THEY ARE ACTING UNDER THE DIRECTION
OF A LICENSED PROFESSIONAL ENGINEER, j

QALTER THIS DOCUMENT,

PLLC

J

SHEET NUMBER:

VISION?

\

E-2 (1 ),




4 s (@ )

FSMF FLEXI MODULE
MOUNTED TO NEW CUBE J

L]
NEW T-MOBILE I I \ |] |
NEW T—MOBILE SSC 46'—0"% LONG ICE m . .M e .
NEW T-MOBILE_AMOB BRIDGE ( ) I e

sgg U\”}E [()1)T %TXP(%: ANBEIXI NEW T-MOBILE COVP NEW GROUND WIRE 18400 E. 22ND AVENUE

(1) ABIL & (1) ASIK INSIDE (1 ToTAL) FROM_NEW_ EQUIPMENT \ AURORA, CO 80011 /
NEWTESTWELL\®—Q—-’— — ———/.— 1—— —*\——0\——* =
B ) VP e
. [ ) J D -

- )

W\ / \ \
/o TN S N e S R o) CAGTLE
AT i i -’ — | "/« CASTLE
ST | 116 INVERNESS DR. EAST STE# 280
: ——1 - | \ ENGLEWOOD, CO 80112 j
Y S | '-503:3700 NEW T—MOBILE ANTENNA / \
«- X | /61900 COMMSCOPE — FFHH—65C—R3
X >/ | (3 TOTAL, 1 PER SECTOR)
| i | B | \ PR
| = = | A - £ T-MOBILE SITE NUMBER:
/ ~
| | e — AR 20 o i =D DN02415A
(1 TOTAL) . \\"@\\\\\\%&Q B-1
[ | AR 12100741900 BU #: 877103
(it SHEET 6o L2100-L1800 S §$@§W@§ , KEEBLER/COLORADO
| | — N -AY SPGS/CSP209
=il N
| | . Sl % \%Q@\S‘\%{&% NEW T—MOBILE PLATFORM MOUNT
<2 ] Il ,,l”” \ %\%s”\\“\%%\ \§4 PERFECT 10 PV—LPP12M—HR-B
| | ~==lliilmie -””””lli"l ‘Qfss\@\% Q\Q (1 ToTAL) 231 MAIN STREET
e ] /
| | NEW T_MOBILE ANTENNAS i AR COLORADO SPRINGS, CO
| | s o, \9em em ittty 1 257 ]/ 80911
’ s~ . NN
”” L I Q\\& NEW #6 AWG INSULATED
| T — : | ] Y SROUND M oM NV EXISTING 60.0 FT MONOPOLE
NEW T—';Aglmli_zmm;g | H ““““““ [ ‘ i ““““ i‘_ ug\ﬁ N'_II'_EBAO%L% E(‘I'}ENA TO NEW TOWER GROUND BAR
NEW H-FRAME I a1 1 S e N | H—FRAME Ls}’gﬁ'b’c?c’ _ ?éfg 100" AZMUTH
NEW T-MoBILE GPS ——| X NG\ N ) A — T
NAAENR: i e e | =N \_ J
t 1 L7 ] T A\ N i /41’41
' NV oo e R —— I
\o( ) i \ \—,( TO NEW GROUND RING NOKIA — FRIJ P ISSUED FOR:
NEW GROUND ROD _‘ _‘_ _‘ ‘_ - PRy (1 TOTAL, 1 PER SECTOR) 4%%' l
—_— J— _‘_ —_— J— ‘41 REV DATE DRWN DESCRIPTION DES./QA]
NEW GROUND WIRE -? \ Z2Zz, D NEW 8 AWG INSULATED - cToR A | 7102018 | Jas PRELIMINARY __|_FLG
| ]
FROM_NEW_EQUIPMENT \ / NEW T-MOBILE _HOFFMAN 2= Z ;
TO NEW GROUND RING BOX MOUNTED TO NEW .‘24 / GROUND BAR B | 0817-2018 | JAS PRELIMINARY ELG
/SFS\I(I:OL;‘%((;?IL’EOSNEITEE \% gﬁw s&}‘égﬁ"j H-FRAME géﬁ, 0 | 082902018 | JAs FINAL ELG
o H_FRAME/ NEW T—MOBILE OVERHEAD é / \ | [ 2020 ] gas FINAL iiG )
WORK  LIGHT
EW GROUND RO!
FOR NEW Mh::rER/glscg?mEclg B2
NEW GROUND RING L600-L700 \
/61900
[
L2100-L1900 ucE)Y(IIAT_M(")“B_‘III:gARRU
Ve ~ (3 TOTAL, 1 PER SECTOR)
GROUNDING LEGEND
INSPECTION WELL VERIFY
® LOCATION W/ CONSTR. MGR.
5/8"%10'—0" COPPER CLAD
382 GROUND ROD, 10 0.C. (TYP)
______________ fo WG STRANDED 11/29/2018
GROUNDING LEGEND
______ #2 AWG SOLID JACOB GORALSKI, PLLC
COPPER TINNED ® MECHANICAL CONNECTION CONSULTING ENGINEER
JACOB GORALSKI, PLLC
GROUND BUS BAR | #6 AWG STRANDED & INSULATED (312025%0?_%79;{51
EXOTHERMIC WELD (CADWELD) Y
(UNLESS OTHERWISE NOTED) GROUND BUS BAR KE’EQE%"&BJLS?“
[ | MECHANICAL CONNECTION VITI-S-t%_Vl()yLATl()I\IV(‘)FL‘A\‘('F()R{\}\IYI’ERS(?}\“, .
- J QMF)??;i‘f&lS?fs*ééfirisﬁﬁ&Eil‘&%’?&‘ﬁ&fm/
TO ALTER THIS DOCU&[ENT.

EQUIPMENT GROUNDING DIAGRAM @ANTENNA GROUNDING PLAN — —
1 )SCALE: NOT 70 SCALE SCALE: NOT TO SCALE ( 1 : 1 )




TO ANTENNA COAX

/— COPPER/GALVANIZED GROUND BAR
A
o

o
o
o

[oee]
oo o
[eJele]
(o< e]
(o< e]
(oo e]
(o< e]
[e]ele]
oo o
oo o

©

\— TWO HOLE LONG BARREL
COMPRESSION LUG (TYP)

NOTES:

1. DOUBLING UP "OR STACKING” OF CONNECTIONS IS NOT PERMITTED.

2. EXTERIOR ANTIOXIDANT JOINT COMPOUND TO BE USED ON ALL EXTERIOR CONNECTIONS.
3. GROUND BAR SHALL NOT BE ISOLATED FROM TOWER. MOUNT DIRECTLY TO TOWER STEEL.

ANTENNA GROUND BAR DETAIL
1 SCALE: NOT TO SCALE

TO ANTENNA COAX

/7 COPPER/GALVANIZED GROUND BAR

~— #2 SOLID TINNED COPPER
CONDUCTOR TO TOWER/SHELTER
GROUND RING (2 TYP. FOR
BOTTOM GROUND BAR ONLY)

l— TWO HOLE LONG BARREL COMPRESSION LUG
(TYP)

NOTES:

1. EXTERIOR ANTIOXIDANT JOINT COMPOUND TO BE USED ON ALL EXTERIOR CONNECTIONS.

2. GROUND BAR SHALL NOT BE ISOLATED FROM TOWER. MOUNT DIRECTLY TO TOWER STEEL (TOWER ONLY).
3. GROUND BAR SHALL BE ISOLATED FROM BUILDING OR SHELTER.

TOWER/SHELTER GROUND BAR DETAIL
2 SCALE: NOT TO SCALE

8" PVC PLUG
8" PVC PLUG CPLG. (THRD.)

T/FINISH GRADE ‘\

SEE DESIGN NOTE 2

SUBGRADE

30"

| — #2 SOUD (TEST LOOP)

NOTCH SIDES OF 8" PVC SCH 40 PIPE
/_ TO ALLOW EXIT/ENTRANCE OF
EXOTHERMIC WELD GROUND RING WIRE

TRENCH BOTTOM

CADWELD TEST LOOP TO J

2/0 TINNED CU EXTERNAL
TOWER GROUND RING WIRE

GROUND RING WIRE
NOTES:
1. GROUND ROD SHALL BE DRIVEN VERTICALLY, NOT TO EXCEED 45 DEGREES FROM THE
VERTICAL

2. GROUND WIRE SHALL BE MIN. 30" BELOW GRADE OR 6" BELOW FROST LINE.
(WHICH EVER IS GREATER) AS PER N.E.C. ARTICLE 250-50(D)

INSPECTION WELL DETAIL
3 SCALE: NOT TO SCALE

5/8" @ x 10'—0" LONG COPPER CLAD GROUND ROD

TO TOWER MOUNTED EQUIPMENT
(TYP)
MONOPOLE

ANTENNA GROUND BAR
LOCATED AT MCL
(BONDED TO TOWER STEEL)
}/ 2 HOLE LUG (TYP)
Titd]

TO ANTENNA

STANDARD COAX
CABLE GROUND KIT

6 AWG STRANDED Cu WIRE
WITH GREEN, 600V, THWN
INSULATION (OR AS PROVIDED
WITH GROUND KIT) (TYP)

||
MECHANICAL CONNECTION

f 7 aw)
COAX GROUND BAR WITH
COAX CABLE \ /_ INSULATORS, CONNECTED
(TYP FOR ALL) DIRECTLY TO THE BOTTOM

-+

Tiiftiq

TO BTS EQUIPMENT VIA

TRAY OR ICE BRIDGE 2/0 TINNED BARE

COPPER WIRE
MONOPOLE PIER

GROUND WIRE
SEE NOTE 3

t’/_‘

GROUND WIRE:
NOTE 3
-—

_/
INSPECTION WELL 1 EXOTHERMIC WELD (TYP)

'
NOTES:

4

1. NUMBER OF GROUNDING BARS MAY VARY DEPENDING ON THE TYPE OF TOWER, ANTENNA
LOCATIONS AND CONNECTION ORIENTATION. COAXIAL CABLES EXCEEDING 200 FEET ON THE
TOWER SHALL HAVE GROUND KITS AT THE MIDPOINT. PROVIDE AS REQUIRED.

2. ONLY MECHANICAL CONNECTIONS ARE ALLOWED TO BE MADE TO CROWN CASTLE TOWERS.
ALL MECHANICAL CONNECTIONS SHALL BE TREATED WITH AN ANTI—OXIDANT COATING.

3. ALL TOWER GROUNDING SYSTEMS SHALL COMPLY WITH THE REQUIREMENTS OF THE
RECOGNIZED EDITION OF ANSI/TIA 222 AND NFPA 780.

TYPICAL ANTENNA CABLE GROUNDING
4 SCALE: NOT TO SCALE

/| OF MONOPOLE. SEE NOTE 1.

Y
N

AN

STAINLESS STEEL BOLT
(TYP)

STAINLESS STEEL

FLAT WASHER
2-HOLE CRIMP/ (TvP)
COMPRESSION
CONNECTOR

GROUND
BAR

STAINLESS STEEL

FLAT WASHER
STAINLESS STEEL
BELLVILLE WASHER

\ STAINLESS STEEL NUT
(TYP)

SINGLE CONNECTOR AT GROUND BARS

STAINLESS STEEL BOLT

STAINLESS STEEL

FLAT WASHER
DRAGON TOOTH WASHER
(") STEEL
2—-HOLE CRIMP,
OOMPRESSIO“ STAINLESS STEEL
CONNECTOR FLAT WASHER
(TYP)

STAINLESS STEEL
BELLVILLE WASHER
(TYP)

SINGLE CONNECTOR AT STEEL OBJECTS

STAINLESS STEEL NUT
(TYP)

STAINLESS STEEL
SELF—DRILLING
METAL SCREW
(TYP)

STAINLESS STEEL
FLAT WASHER
(TYP)

2—HOLE CRIMP/
COMPRESSION
CONNECTOR

DRAGON TOOTH

\— METALLIC OBJECT
WASHER

(TYP)
SINGLE CONNECTOR AT METALLIC/STEEL OBJECTS

HARDWARE DETAIL FOR EXTERIOR CONNECTIONS
SCALE: NOT TO SCALE

N
>

6" WIDE METALLIC HTEL
WARNING/LOCATOR TAPE AT
12" DEPTH

GRADE

EXOTHERMIC WELD

SEE DESIGN NOTE 2

GROUND RING #2 COPPER WIRE
SOLID, TINNED FOR CARRIER AND ICE
BRIDGE GROUND LOOP

GROUND RING 2/0 FOR
TOWER GROUND LOOP

5

\ GROUND ROD COPPER

CLAD STEEL ROD W/MIN.
5/8 ¢ x 10'—0" LONG

oV

1. GROUND ROD SHALL BE DRIVEN VERTICALLY, NOT TO EXCEED 45 DEGREES FROM THE
VERTICAL

2. GROUND WIRE SHALL BE MIN. 30" BELOW GRADE OR 6" BELOW FROST LINE.
(WHICH EVER IS GREATER) AS PER N.E.C. ARTICLE 250-50(D)

GROUND ROD DETAIL
6 SCALE: NOT TO SCALE

N =)

Y4

EXISTING 60.0 FT MONOPOLE

\
-Mobile- - -
| J

CROWN\
CASTLE

116 INVERNESS DR. EAST STE# 280 /

ENGLEWOOD, CO 80112

T-MOBILE SITE NUMBER:
DNO02415A

BU #: 877103
KEEBLER/COLORADO
SPGS/CSP209

231 MAIN STREET

COLORADO SPRINGS, CO
80911

/

ISSUED FOR:

REV DATE DRWN DESCRIPTION DES./QA
A 07-10-2018 JAS PRELIMINARY ELG
B 08-17-2018 JAS PRELIMINARY ELG
0 08-29-2018 JAS FINAL ELG

‘ 1 11-20-2018 JAS FINAL ELG 1

_/
\

11/29/2018

JACOB GORALSKI, PLLC
CONSULTING ENGINEER
JACOB GORALSKI, PLLC
CO PE# 0049661
1106 COLBI ST.
KENNEDALE, TX 76060
(817) 456-2621
l'l 1S A VIOLATION OF LAW FOR ANY PERSON,
"HEY ARE ACTING UNDER THE DIREC ll()N

OF A LICENSED PROFESSIONAL ENGINEER,
TO ALTER THIS DOCUMENT.

SHEET NUMBER: VISIO




1.
2.

L Y 2=

IYPE XA

TYPE 2-YA-2 IYPE YA-2 TYPE GY
IPE W IYPE WN IYPE NC IYPE SS IYPE GR
IYPE VS IYPE VB IYPE PT IYPE GT*
ERICO EXOTHERMIC "MOLD TYPES® SHOWN HERE ARE EXAMPLES. CONSULT WITH CONSTRUCTION MANAGER FOR SPECIFIC

MOLDS TO BE USED FOR THIS PROJECT.
MOLD TYPE ONLY TO BE USED BELOW GRADE WHEN CONNECTING GROUND RING TO GROUND ROD.

IYPE HS

NOTE:

CADWELD GROUNDING CONNECTIONS
SCALE: NOT TO SCALE

Y

SCALE: NOT TO SCALE

\

RESISTANT BOLT
(TYP)
INSULATORS

LOCK WASHER
P/N M10
(TYP)

NOTES:
1. DOWN LEAD (HOME RUN) CONDUCTORS ARE
NO MODIFICATION OR DRILLING TO TOWER STEEL

3/8-11x1" TAMPER 4%\

0—HOLE
COMPRESSION LUG

CASTLE TOWER, PER THE GROUNDING DOWN CONDUCTOR POLICY QAS—STD-10091.

WEATHERPROOFING
KIT

(TvP)

GROUND KIT

(TvP)

#6 AWG

COPPER/GALVANIZED
COAX GROUND BAR

%
<

BONDED DIRECTLY TOWER

s 5 TO ANTENNAS
o
S
< (TYP
~F ICALLY)
ANTENNA CABLE 12° T0 24"
120" MAX.
L | COAX JUMPER (TYP.)
WEATHERPROOFING KIT (SEE |
NOTE 3) CONNECTOR
WEATHERPROOFING KIT
CABLE GROUND KIT- (TYP. SEE NOTE 2)
#6 AWG STRANDED COPPER GROUND WIRE
(GROUNDED TO GROUND BAR). SEE NOTE 1 & 2
CABLE CONNECTOR ANTENNA CABLE:
TO BTS EQUIPMENT (TYP.)
NOTES:
1. DO NOT INSTALL CABLE GROUND KIT AT A BEND AND ALWAYS DIRECT GROUND
WIRE DOWN TO GROUND BAR.
NOTES:
2. GROUNDING KIT SHALL BE TYPE AND PART NUMBER AS SUPPLIED OR
RECOMMENDED BY CABLE MANUFACTURER. 1. DO NOT INSTALL CABLE GROUND KIT AT A BEND AND ALWAYS DIRECT GROUND
WIRE DOWN TO ANTENNA GROUND BAR.
3. WEATHER PROOFING SHALL BE TWO—PART TAPE KIT, COLD SHRINK SHALL NOT
BE USED. 2. WEATHER PROOFING SHALL BE TWO—PART TAPE KIT. COLD SHRINK SHALL NOT BE
USED.
@CABLE GROUND KIT CONNECTION

GROUND CABLE CONNECTION
4 SCALE: NOT TO SCALE

NOTE: MINIMUM OF
3 THREADS TO BE
VISIBLE

(TvP)

2 HOLE LONG
BARREL TINNED
SOLID COPPER

LUG

(TYP)

UNIVERSAL COPPER
GROUND BAR (4"x20")

TIN COATED SOLID
COPPER BUS BAR

NOT TO BE INSTALLED ON CROWN CHERRY INSULATOR

IS ALLOWED IN ANY FORM OR INSTALLED IF REQUIRED

S/S NUT
(TvP)

S/S SPLIT
WASHER

(TYP)

S/S FLAT
WASHER

S/S FLAT
WASHER

(TYP)

FASHION, CAD—-WELDING ON THE TOWER AND/OR IN THE AIR ARE NOT PERMITTED.

2. OMIT INSULATOR WHEN MOUNTING TO TOWER STEEL OR PLATFORM STEEL
USE INSULATORS WHEN ATTACHING TO BUILDING OR SHELTERS.

6 GROUND BAR DETAIL
\ SCALE: NOT TO SCALE

S/s BOLT
(TvP)

LUG DETAIL
Y SCALE: NOT TO SCALE

AN

WIRE SIZE BURNDY LUG BOLT SIZE
#6 AWG GREEN INSULATED YA6C—2TC38 3/8” — 16 NC S 2 BOLT
#2 AWG SOLID TINNED YA3C-2TC38 3/8" — 16 NC S 2 BOLT
#2 AWG STRANDED YA2C—-2TC38 3/8" — 16 NC S 2 BOLT
#2/0 AWG STRANDED YA26—-2TC38 3/8" — 16 NC S 2 BOLT
#4/0 AWG STRANDED YA28-2N 1/2° — 16 NC S 2 BOLT

BURNDY GROUND LUG W/
LON: HEAT SHRINK

G BARREL

(SEE CHART) (CLEAR)
NUT GROUNDING
(TYP) CONDUCTOR
LOCK WASHER

)
]EI ey —
GROUND BAR —’ BOLT
(SEE CHART)
(TYP)

BURNDY TWO HOLE LUG W/
LONG BARREL
(SEE CHART)

BARE WIRE TO BE
NO-OX AT BOTH ENDS

NDED (GREEN INSULATED) ONLY FOR #6 AWG
(SEE CHART)

NOTES:
1. ALL GROUNDING LUGS ARE TO BE INSTALLED PER MANUFACTURER'S SPECIFICATIONS.
ALL HARDWARE BOLTS, NUTS, LOCK WASHERS SHALL BE STAINLESS STEEL. ALL

HARDWARE ARE TO BE AS FOLLOWS: BOLT, FLAT WASHER,GROUND BAR, GROUND LUG,
FLAT WASHER AND NUT.

MECHANICAL LUG CONNECTION
2 SCALE: NOT TO SCALE

N
- -Mobile- - -

18400 E. 22ND AVENUE

AURORA, CO 80011 j

NS

CROWN\
«» CASTLE

116 INVERNESS DR. EAST STE# 280
ENGLEWOOD, CO 80112 /

N

Y4

T-MOBILE SITE NUMBER:
DNO02415A

BU #: 877103
KEEBLER/COLORADO
SPGS/CSP209

231 MAIN STREET
COLORADO SPRINGS, CO
80911

EXISTING 60.0 FT MONOPOLE

\
>

GROUND BAR ON SHELTER. ICE:
BRIDGE, OR ON ANTENNA TOWER \

WITH #2 AWG BARE CONDUCTOR

#6 AWG MIN. FROM ANTENNA

CABLE GROUND KIT\\
r

o

*TWO HOLE LUG, OR
EXOTHERMIC WELD TO BE USED

WIRE TO BUILDING SERVICE
GROUND OR GROUND RING

GROUNDWIRE INSTALLATION
S SCALE: NOT TO SCALE

GROUNDING SHALL BE
ELIMINATED WHEN GROUND BAR
IS_ELECTRICALLY BONDED TO
METAL TOWER

- /

ISSUED FOR:

REV DATE DRWN DESCRIPTION DES./QA
A 07-10-2018 JAS PRELIMINARY ELG
B 08-17-2018 JAS PRELIMINARY ELG
0 08-29-2018 JAS FINAL ELG

L 1 11-20-2018 JAS FINAL ELG 1

_
)

\
>

#2 TINNED SOUD IN 3/4" LIQUID TIGHT
CONDUIT FROM 24" BELOW GRADE TO
WITHIN 3" TO 6" OF CAD—WELD
TERMINATION POINT. EXPOSED END OF
THE UQUID TIGHT CONDUIT MUST BE
SEALED WITH SILICONE CAULK.

CADWELD
(TYF)

TIE INTO EXISTING GROUND RING

TRANSITIONING GROUND DETAIL
SCALE: NOT TO SCALE

11/29/2018
JACOB GORALSKI, PLLC

CONSULTING ENGINEER
JACOB GORALSKI, PLLC
CO PE# 0049661
1106 COLBI ST.
KENNEDALE, TX 76060
(817) 456-2621

IT IS A VIOLATION OF LAW FOR ANY PERSON,

UNLESS THEY ARE ACTING UNDER THE DIRECTION
OF A LIC D PROFESSIONAL ENGINEER, j

TO ALTER THIS DOCUMENT.
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