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GENERAL STRUCTURAL NOTES

1. ALL REFERENCES TO THE APPLICABLE CODES, STANDARDS AND SPECIFICATIONS SHALL MEAN THE LATEST AVAILABLE

EDITION THAT IS CURRENT WITH THIS DRAWING DATE, EXCEPT WHERE A SPECIFIC EDITION IS SO INDICATED.

2. ALL SUBCONTRACTORS SHALL COORDINATE STRUCTURAL DRAWINGS WITH ALL OTHER DRAWINGS WITHIN THE

CONTRACT DOCUMENTS FOR CLEARANCES, ATTACHMENTS, EMBEDMENTS, DIMENSIONS, OPENINGS, ETC.

3. THE SUBCONTRACTOR SHALL VERIFY ALL DIMENSIONS AND CONDITIONS RELATED TO EXISTING CONSTRUCTION,

EXISTING SERVICES, AND THE SITE BEFORE BEGINNING WORK.

4. GOVERNING BUILDING CODE: IBC 2009

5. REFERENCE STRUCTURAL DESIGN CODES AND STANDARDS:

- ACI 318-11 BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

- ACI 301-10 SPECIFICATIONS FOR STRUCTURAL CONCRETE

- ACI 117-06 SPECIFICATIONS FOR TOLERANCES FOR CONCRETE CONSTRUCTION AND MATERIALS

- ACI 530/530.1-11 BUILDING CODE REQUIREMENTS AND SPECIFICATION FOR MASONRY STRUCTURES

- AISC 360-10 SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS

- AISC 303-10 CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES

- ASCE 7-05 MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES

6. DESIGN LIVE LOADS:

- ROOFS = 30 PSF MINIMUM

- STAIRS = 100 PSF, 1000# CONCENTRATED

- HANDRAILS = 200# APPLIED AT ANY POINT AND IN ANY DIRECTION, 50#/FT. HORIZ., WHICHEVER IS GREATER

- ENCLOSURE ROOFS = GREATER OF FINAL FILL OR D8 + 5 FT OF FILL

- ENCLOSURES - 3 FT OF UNBALANCED EARTH BACKFILL.

7. OCCUPANCY CATEGORY = II (APPLIES TO SNOW, WIND AND SEISMIC BELOW)

8. DESIGN ROOF SNOW LOAD:

- GROUND SNOW LOAD Pg = 25 PSF

- FLAT ROOF SNOW LOAD Pf = 18 PSF

- SNOW EXPOSURE FACTOR Ce = 1.0

- SNOW LOAD IMPORTANCE FACTOR I = 1.0

- THERMAL FACTOR Ct = 1.0

9. DESIGN WIND LOADS:

- BASIC WIND SPEED (3-SECOND GUST) = 90 MPH

- WIND IMPORTANCE FACTOR I = 1.0

- EXPOSURE CATEGORY = C

- INTERNAL PRESSURE COEFFICIENT GCpi = 0.18

- COMPONENTS AND CLADDING DESIGN WIND PRESSURE p = 25 PSF

10. SEISMIC DESIGN DATA:

- SPECTRAL RESPONSE COEFFICIENTS SDS = 0.126, SD1 = 0.074

- SITE CLASS = C

- SEISMIC DESIGN CATEGORY = B

- SEISMIC FORCE-RESISTING SYSTEM = ORDINARY REINFORCED CONCRETE SHEAR WALLS

- ANALYSIS PROCEDURE = EQUIVALENT LATERAL FORCE

11. CONSTRUCTION LOADS SHALL NOT EXCEED STRUCTURE DESIGN LIVE LOADS. THE SUBCONTRACTOR SHALL BE

RESPONSIBLE FOR ALL TECHNIQUES, STAGING, AND EQUIPMENT UTILIZED ON THIS PROJECT AS WELL AS ANY

SHORING OF NEW AND EXISTING STRUCTURES TO WITHSTAND CONSTRUCTION LOADS. THE SUBCONTRACTOR (S) SHALL

COMPLY WITH SEI/ASCE 37-02 "DESIGN LOADS ON STRUCTURES DURING CONSTRUCTION". NEITHER FERMILAB NOR THE

ENGINEER OF RECORD ARE RESPONSIBLE FOR THESE LOADS OR PROCEDURES AS STATED HEREIN SEI/ASCE 37-02

12. THE SUBCONTRACTOR SHALL COORDINATE HIS WORK WITH OTHER OUTAGE ACTIVITIES TO AVOID CONFLICTS

DISRUPTIONS, AND INTERFERENCES.

13. THE SUBCONTRACTOR SHALL REVIEW ALL SHOP DRAWINGS FOR COMPLIANCE WITH CONSTRUCTION DOCUMENTS

AND HIS APPROVAL STAMP AND SIGNATURE PLACED ON EACH SHOP DRAWING PRIOR TO SUBMITTING FOR REVIEW.

14. ANY DISCREPANCIES BETWEEN THE DRAWINGS, SPECIFICATIONS, NOTES, OR AMONG DRAWINGS SHALL BE BROUGHT

TO THE ATTENTION OF FERMILAB IMMEDIATELY. IN THE ABSENCE OF SPECIFIC DIRECTION OR CLARIFICATION, THE

STRONGEST OR THE LARGER QUANTITY SHALL BE ASSUMED.

15. THE SUBCONTRACTOR IS TOTALLY RESPONSIBLE FOR THE FOLLOWING ITEMS THAT WILL NOT BE REVIEWED BY THE

ENGINEER OF RECORD OR FERMILAB:

A. DEVIATIONS FROM CONTRACT DOCUMENTS.

B. DIMENSIONS TO BE CONFIRMED AND CORRELATED AT THE SITE.

C. FABRICATION PROCESS INFORMATION.

D. MEANS, METHODS, TECHNIQUES, SEQUENCES, PROCEDURES OF CONSTRUCTION AND CONSTRUCTION SAFETY.

E. DESIGN AND INSTALLATION OF TEMPORARY SHORING.

F. COORDINATION OF THE WORK OF ALL TRADES.

G. REFERENCE SUBMITTALS.

16. SUBCONTRACTOR SHALL NOTIFY FERMILAB OF ANY UNUSUAL SITE CONDITIONS THAT ARE ENCOUNTERED THAT DIFFER

FROM THE DESIGN DRAWINGS.

17. SUBCONTRACTOR SHALL COMPLY WITH ALL OSHA REQUIREMENTS WHILE PERFORMING THIS CONSTRUCTION WORK.

SUBCONTRACTOR SHALL PROVIDE BARRICADES, SAFETY RAILS, SIGNAGE, INGRESS AND EGRESS, ETC. AS MAY BE

REQUIRED BY OSHA AT ALL OPEN AREAS DURING CONSTRUCTION.

18. SUBCONTRACTOR SHALL TEMPORARILY DISCONNECT, REMOVE, RELOCATE AND/OR REPLACE UTILITIES, MECHANICAL

EQUIPMENT, ETC. THAT IS REQUIRED TO PERFORM THE CONSTRUCTION WORK WITHOUT UNWARRANTED INTERRUPTION

OF OPERATIONS.

19. SUBCONTRACTOR SHALL PROVIDE SURVEYING SERVICES IF REQUIRED TO PERFORM THE CONSTRUCTION WORK.

20. SUBCONTRACTOR SHALL CLEAN ALL WORK AREAS BY REMOVING MISCELLANEOUS STEEL, TOOLS, EQUIPMENT,

DEBRIS ETC. NOT REQUIRED FOR THE AREA OPERATION AND TO THE SATISFACTION OF FERMILAB.

FOUNDATION NOTES

1. DESIGN SOIL BEARING PRESSURES:

- SPREAD FOOTINGS = 3000 PSF

- MAT FOUNDATION = 3000 PSF

2. DESIGN PRESSURES FOR WALLS BELOW GRADE:

- SOIL WEIGHT = 130 PCF

- AT REST EARTH PRESSURE COEFFICIENT = 0.5

- ACTIVE EARTH PRESSURE COEFFICIENT = 0.25

- PASSIVE EARTH PRESSURE COEFFICIENT= 2.5

- SURCHARGE = 100 PSF

- SOIL DOWNDRAG = 10% OF VERTICAL SOIL LOAD

3. SEE CIVIL DRAWINGS FOR BACKFILL.

4. THE SUBCONTRACTOR SHALL BE RESPONSIBLE FOR ALL SHORING, NEEDLING, AND UNDERPINNING, WHEN

REQUIRED, TO PERFORM EXCAVATIONS ADJACENT TO EXISTING STRUCTURE(S), SLAB(S), OR FOUNDATION(S).

THE SUBCONTRACTOR SHALL BE RESPONSIBLE FOR DESIGN, MEANS, METHODS, TECHNIQUES, SEQUENCES,

PROCEDURES OF CONSTRUCTION, AND CONSTRUCTION SAFETY. THE EXISTING STRUCTURE(S), SLAB(S), OR

FOUNDATION(S) SHALL NOT MOVE OR BE UNDERMINED DUE TO SUBCONTRACTOR'S EXCAVATION.

5. CARE SHALL BE TAKEN TO NOT DISTURB THE BOTTOM OF THE FINAL EXCAVATION. FINAL FOUNDATION GRADE

EXCAVATION SHALL NOT BE MADE UNTIL JUST PRIOR TO PLACING REINFORCING AND CONCRETE.

6. A 3" LEAN MUD SLAB SHALL BE PROVIDED BENEATH ALL TUNNELS AND BASEMENT MATS.

7. ALL EXCESS OR UNSUITABLE EXCAVATED MATERIAL SHALL BE REMOVED AS DIRECTED BY FERMILAB.

8. SET FOUNDATIONS AT ELEVATIONS SHOWN, OR ON FIRM UNDISTURBED MATERIAL OF DESIGN BEARING CAPACITY,

WHICHEVER IS LOWER. THE SUBCONTRACTOR SHALL VERIFY THAT EACH FOOTING PLACED IS BEARING ON DESIGN

MATERIAL.

9. ALL SOIL SURROUNDING AND UNDER ALL FOOTINGS, FLOOR SLABS, ETC. SHALL BE PROTECTED FROM FREEZING

AND FROST ACTION DURING CONSTRUCTION.

10. BOTTOM OF EXTERIOR FOOTINGS SHALL BE MINIMUM 3'-6" BELOW FINISHED GRADE.

11. WHERE FOOTINGS ARE IN CLOSE PROXIMITY OF SEWERS, DRAINS, CONDUITS, UNDERFLOOR PIPES, ETC., BOTTOM

OF FOOTINGS SHALL BE PLACED BELOW INVERT ELEVATIONS.

12. KEEP FOUNDATION EXCAVATIONS FREE OF WATER AT ALL TIMES. REPLACE WEAKENED SOIL WITH LEAN

CONCRETE (2000 PSI)

13. STEP FOOTINGS AT A RATIO OF ONE (1) VERTICAL TO TWO (2) HORIZONTAL, WITH A MAXIMUM VERTICAL STEP OF

2'-0", UNLESS NOTED OTHERWISE.

14. AN EXTERIOR DRAINAGE SYSTEM CONSISTING OF A PERFORMED DRAINAGE PIPE, GEOTEXTILE FABRIC, AND

FREE-DRAINING COMPACTED GRANULAR FILL SHALL BE PROVIDED AT ALL BASEMENT AND RETAINING WALLS. AS

SHOWN ON STRUCTURAL AND CIVIL DRAWINGS.

15. SUITABLE SOIL FOR BACKFILL AND FILL MATERIALS: SOIL MATERIALS FOR BACKFILL AND FILL FREE OF DEBRIS,

WASTE, FROZEN MATERIAL, VEGETATION AND OTHER DELETERIOUS MATTER. ROCK OR GRAVEL MATERIAL SHALL

NOT BE LARGER THAN 3" IN ANY DIRECTION.

16. GRANULAR FILL SHALL BE NATURALLY OR ARTIFICIALLY GRADED MIXTURE OF CRUSHED LIMESTONE OR GRAVEL,

COMPACTED. PROVIDE 6" MINIMUM BELOW FLOOR AND STAIR SLABS.

17. BACKFILL AND FILL SHALL BE PLACED IN LIFTS OF 8" MAXIMUM LOOSE DEPTH. EACH LIFT SHALL BE COMPACTED

WITH A POWER VIBRATING COMPACTOR OR SIMILAR EQUIPMENT.

18. BACKFILL OR FILL MATERIALS SHALL BE COMPACTED TO 98% MODIFIED PROCTOR DENSITY AT OPTIMUM

MOISTURE CONTENT +/- 2 PERCENT.

19. COMPACTION TESTS SHALL BE CONDUCTED ON THE SUBGRADE AND FOR EACH LAYER OF BACKFILL AT THE RATE

OF ONE TEST FOR EVERY 2500 SQUARE FEET.

STRUCTURAL STEEL NOTES

1. ALL STRUCTURAL STEEL SHALL BE DESIGNED, DETAILED, FABRICATED, ERECTED AND WELDED IN ACCORDANCE

WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS, AISC SPECIFICATIONS 360 AND CODES OF STANDARD

PRACTICE, AWS D1.1.

2. THE LOCATION, SIZE AND CONDITION OF EXISTING STRUCTURES, EQUIPMENT, UTILITIES, SERVICES AND OTHER

RELEVANT ENGINEERING FEATURES SHALL BE VERIFIED PRIOR TO FABRICATION OR ERECTION TO DETERMINE

CLEARANCES, DIMENSIONS AND FABRICATION OR ERECTION PROCEDURES.

3. STRUCTURAL STEEL FABRICATED FROM CARBON STEEL MATERIALS SHALL CONFORM TO THE FOLLOWING ASTM

MATERIAL SPECIFICATIONS, UNLESS NOTED OTHERWISE:

W AND WT SHAPES: ASTM A992, 50 KSI YIELD

OTHER SHAPES, PLATES, BARS,RODS: ASTM A36, 36 KSI YIELD

PIPE: ASTM A53 GR, 35 KSI YIELD

HSS: ASTM A500, GR B, 46 KSI YIELD

ANCHOR RODS: ASTM F1554 GR 55, 55 KSI YIELD, WELDABLE PER F1554, S1

4. 3/4" DIAMETER A325N BOLTS SHALL BE USED IN ALL BOLTED CONNECTIONS UNLESS NOTED OTHERWISE.

5. POST-INSTALLED ANCHORS: AS SPECIFIED BELOW, OR APPROVED EQUAL

ADHESIVE ANCHORS: HILTI HIT-HY200

EXPANSION ANCHORS: HILTI KWIK BOLT TZ

INSTALL PER MANUFACTURE'S RECOMMENDATIONS, AND PROVIDE STANDARD EMBEDMENT UNLESS SHOWN OR

NOTED OTHERWISE.

6. HEADED STUD SHEAR CONNECTORS SHALL BE ASTM A108, TYPE B, Fu=65KSI.

7. CONNECTIONS: WELDED OR BOLTED CONNECTIONS ARE ACCEPTABLE, AS INDICATED BELOW:

A. CONNECTIONS NOT FULLY DETAILED ARE FABRICATOR-DELEGATED DESIGN IN ACCORDANCE WITH

SECTION 3.1.2 OPTION 3 OF AISC 303-10. THE SHOP DETAILER OR HIS HIRE WHO DESIGNS THE

CONNECTIONS SHALL BE AN ILLINOIS LICENSED STRUCTURAL ENGINEER. A COMPLETE SET OF SEALED

STRUCTURAL CALCULATIONS SUBSTANTIATING THE CONNECTIONS SHALL BE SUBMITTED FOR RECORD

ALONG WITH STEEL SHOP AND ERECTION DRAWINGS. SHOP DRAWINGS SUBMITTED WITHOUT

SUBSTANTIATING CALCULATIONS WILL BE RETURNED WITHOUT REVIEW. UNLESS NOTED OTHERWISE, W

TO W CONNECTIONS SHALL BE DOUBLE CLIP ANGLE, DESIGNED TO WITHSTAND A VERTICAL REACTION OF

54K FOR W16 AND 30K FOR W12.

B. PROVIDE A MINIMUM OF 2 BOLTS IN ALL BOLTED CONNECTIONS.

8. COLUMNS AND BEAMS WITH BASE/CAP OR END PLATES SHALL HAVE SQUARE CUT OR MILLED ENDS.

9. WHERE HEADED SHEAR STUDS ARE CALLED FOR ON THE DRAWINGS, THE SURFACE TO WHICH THE STUDS

WILL BE CONNECTED, SHALL BE FREE OF PAINT, OILS, AND GREASE. HEADED STUD ATTACHMENT SHALL

MEET THE REQUIREMENTS OF SECTION 7 OF AWS D1.1, AND SHALL BE END STUD WELDED TO THE STEEL

MEMBERS USING A STUD GUN.

10. ENGAGE AN INDEPENDENT TESTING AND INSPECTION AGENCY TO INSPECT BOLTED CONNECTIONS, WELDED

CONNECTIONS, PERFORM TESTS, AND PREPARE TEST REPORTS (SEE SPECIFICATIONS).

11. CORRECT DEFICIENCIES IN STRUCTURAL STEEL WORK WHICH INSPECTIONS AND LABORATORY TEST

REPORTS INDICATE ARE NOT IN COMPLIANCE WITH CONTRACT DOCUMENTS, AND CODES. PERFORM

ADDITIONAL TESTS, AT SUBCONTRACTORS EXPENSE, AS MAY BE NECESSARY TO RECONFIRM ANY

DEVIATION FROM CONTRACT DOCUMENTS, AND WHICH MAY BE NECESSARY TO SHOW COMPLIANCE OF

CORRECTED WORK.

12. SEE SPECIFICATIONS FOR SURFACE PREPARATION AND PROTECTIVE COATING REQUIREMENTS.

CONCRETE NOTES

1. CAST-IN-PLACE CONCRETE CONSTRUCTION SHALL CONFORM TO THE LATEST ACI 318 CODE,

ACI STANDARDS, ACI 315 DETAILING MANUAL AND CI 301-10 "STANDARD SPECIFICATION FOR

STRUCTURAL CONCRETE", EXCEPT AS MODIFIED HEREIN.

2. CAST-IN-PLACE CONCRETE CONSTRUCTION SHALL CONFORM TO THE LATEST ACI 306R, COLD

WEATHER CONCRETING, ACI 305R HOT WEATHER CONCRETING.

3. ALL CONCRETE SHALL HAVE A MINIMUM 28 DAY COMPRESSIVE STRENGTH OF 4,000 PSI

WITH 1" MAXIMUM AGGREGATE.

4. ALL REINFORCEMENT BARS SHALL CONFORM TO ASTM-A615, GRADE 60.

5. ALL WELDED WIRE FABRIC SHALL CONFORM TO ASTM A185. (FLAT STOCK ONLY)

6. REINFORCING BAR LAP SPLICES SHALL BE CLASS "B" SPLICES UNLESS SHOWN OTHERWISE ON

THE DRAWINGS. MECHANICAL SPLICES MAY BE USED IN LIEU OF LAP SPLICES. MECHANICAL

SPLICES SHALL DEVELOP IN TENSION OR COMPRESSION, AT LEAST 125 PERCENT OF THE

SPECIFIED YIELD STRENGTH, Fy OF THE BAR. THE CONTRACTOR SHALL SUBMIT TO THE

FERMILAB CONSTRUCTION COORDINATOR PRODUCT MANUFACTURE'S LITERATURE, SAMPLES

AND CERTIFIED TEST REPORTS PRIOR  TO RECEIVING APPROVAL OF THE MECHANICAL SPLICES.

LOCATIONS OF THE MECHANICAL BAR SPLICES SHALL BE SHOWN ON THE REINFORCING

STEEL SHOP DRAWINGS.

7. AT CONSTRUCTION JOINTS SHOWN ON THE PLANS, WHERE DOWELS WILL PENETRATE

CONSTRUCTION FORMWORK, THE CONTRACTOR MAY USE A MANUFACTURED DOWEL BAR

SUBSTITUTION SYSTEM WHEN APPROVED IN WRITING BY THE FERMILAB CONSTRUCTION

COORDINATOR. THE SUBCONTRACTOR SHALL SUBMIT MANUFACTURE'S LITERATURE,

PRODUCT SAMPLES AND CERTIFIED TEST REPORTS TO FERMILAB CONSTRUCTION

COORDINATOR FOR APPROVAL. THE SUBCONTRACTOR SHALL ALSO INCLUDE INFORMATION ON

WHERE HE PROPOSES TO USE THEM. TEST REPORTS SHALL SHOW YIELD AND ULTIMATE

TENSILE LOAD CAPACITIES.

8. CLEAR CONCRETE COVER SHALL BE AS FOLLOWS, UNLESS NOTED OTHERWISE:

CONCRETE CAST AGAINST AND PERMANENTLY EXPOSED TO EARTH 3"

CONCRETE EXPOSED TO EARTH OR WEATHER 2"

CONCRETE EXPOSED TO WEATHER OR IN CONTACT WITH GROUND

SLABS, INTERIOR WALLS 3/4"

9. ALL REINFORCEMENT BARS SHALL BE LEAN AND FREE OF GREASE, SCALING RUST, AND

OTHER FOREIGN MATERIALS.

10. FOR SLABS ON GRADE, USE 1/2" THICK PREMOLDED JOINT FILLER TO ISOLATE THE SLAB FROM

CONTACT WITH THE STRUCTURES ALONG ITS PERIMETER AND APPLY SEALANT, 3/4" MINIMUM

DEPTH.

11. ALL EXPOSED EDGES AND EQUIPMENT PADS SHALL BE CHAMFERED 3/4".

12. PROVIDE CONTROL OR CONSTRUCTION JOINTS IN SLABS-ON-GRADE AT 15'-0" MAXIMUM

SPACE EACH DIRECTION OR AS SHOWN ON DRAWINGS. CONTROL JOINTS TO BE SAW CUT

1 1/2" DEEP IN SLAB OR USE PREFORMED CONTROL JOINT FORMER.

LAP SPLICES

f'c = 4,000 PSI fy = 60,000 PSI

SIZE

UNCOATED BARS

OTHER BARS

TOP BARS

EPOXY COATED BARS

OTHER BARS

TOP BARS

#4 1'-4" 1'-8" 1'-11" 2'-2"

#5 1'-7" 2'-1" 2'-5" 2'-8"

#6 1'-11" 2'-6" 2'-11" 3'-3"

#7 2'-10" 3'-7" 4'-1" 4'-8"

#8 3'-2" 4'-1" 4'-8" 5'-4"

#9 3'-11" 5'-1" 5'-4" 6'-0"

#10 4'-10" 6'-3" 6'-1" 6'-11"

#11 5'-10" 7'-6" 7'-3" 8'-3"
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EXHAUST FAN

SEE SCHEDULE

FOR CAPACITY &

MFG. DATA

FASTEN FAN TO CURB

WITH S.S. LAG SCREW &

WASHERS, MINIMUM (2)

PER SIDE

24" HIGH CONCRETE CURB.

SEE STRUCTURAL DWG SC-18,

DETAIL 2.

DUCT DOWN

TO SPACE

DAMPER

SEE SCHEDULE FOR

TYPE REQUIREMENT

MINIMUM 1"

CLEARANCE
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AND DETAILSM. SHRADER 03/03/14

D. HURST 03/03/14

D. BOJKO

A. TOWE

03/03/14

03/03/14

FNA1303

0
3
 
M

A
R

 
2
0
1
4

UNIT HEATER SCHEDULE

UNIT

AREA

SERVED LOCATION MANUFACTURER MODEL

AIRFLOW

(CFM)

OUTPUT

(KW) V PH Hz

DIMENSIONS

L(IN)xW(IN)xH(IN) COMMENTS

EUH-T1 STAIR STAIR REZNOR EGEB-7 625 7.5 460 3 60 22x10x25 BUILT-IN 1-STAGE THERMOSTAT;

PROVIDE DISCONNECT SWITCH;

PROVIDE CEILING MOUNTING

BRACKETS.

SCALE: NTS

1

SCALE: NTS

2

GENERAL NOTES

DEHUMIDIFIER SCHEDULE

TAG

AREA

SERVED LOCATION MANUFACTURER MODEL CFM

CAPACITY

(PT)

REFRIGERANT

TYPE WATTS V PH HZ AMPS MCA

DIMENSIONS

L(IN)xW(IN)xD(IN)

WEIGHT

(LBS) COMMENTS

DH-T1 MC BEAMLINE

ENCLOSURES

MC BEAMLINE

ENCLOSURES

GE ADER70LR 195/175/155 17.5 R-410A 745 120 1 60 7.5 15 24x16x11 49 TOP REAR AIR DISCHARGE;

FRONT-REMOVABLE BACKET; WASHABLE AIR

FILTER; 3 FAN SPEED SELECTIONS; "WATER

FULL" INDICATOR LAMP; WASHABLE AIR

FILTER, 59 dBA.

EXHAUST FAN SCHEDULE

TAG TYPE

AREA

SERVED LOCATION MANUFACTURER MODEL

AIRFLOW

(CFM)

ESP

(IN)

FAN

RPM

FAN

DRIVE HP V/PH/Hz FLA WEIGHT COMMENTS

EF-T1 CENTRIFUGAL BEAM LINE

ENCLOSURES

GRADE GREENHECK G-133-A 1,500 0.5 1725 DIRECT 0.75 460/3/60 1.6 98 PROVIDE BACKDRAFT DAMPER, ALUMINUM BIRDSCREEN, VFD

WITH BACNET INTERFACE. 12" CURB W/FAN.
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PLUMBING GENERAL NOTES

PLUMBING ABBREVIATIONS

MC MECHANICAL CONTRACTOR

MECH MECHANICAL

MIN MINIMUM

MISC MISCELLANEOUS

NC NORMALLY CLOSED

NFWH NON FREEZE WALL HYDRANT

NO NORMALLY OPEN

NTS NOT TO SCALE

P PUMP

PC PLUMBING CONTRACTOR

PCP PUMP CONTROL PANEL

PG PRESSURE GAUGE

PRV PRESSURE REDUCING VALVE

PSI POUNDS PER SQUARE INCH

PSIG POUNDS PER SQUARE INCH

GAUGE

PVC POLYVINYL CHLORIDE

PW PRESSUREIZED WASTE

REX REMOVE EXISTING

RP RECIRCULATION PUMP

SAN SANITARY WASTE

SB SUMP BASIN, OWNER REQUIRED

FIBERGLASS BASIN WITH AIR

TIGHT LID AND NO PIPING OR

PUMPS

SK SINK

SP SUMP PUMP

SPEC SPECIFICATION

ST STORM, PUMP DISCHARGE TO

MEET PRESSURIZED WASTE

PIPING REQUIREMENTS

T&P TEMPERATURE & PRESSURE

RELIEF VALVE

TBD TO BE DETERMINED

TDH TOTAL DYNAMIC HEAD

TEMP OR

T

TEMPERATURE

THX THERMAL EXPANSION TANK

TMV THERMOSTATIC MIXING VALVE

TP TRAP PRIMER

TYP TYPICAL

UG UNDERGROUND

UNO UNLESS NOTED OTHERWISE

V VENT

VTR VENT THRU ROOF

W/ WITH

WC WATER CLOSET

WCO WALL CLEANOUT

WHA WATER HAMMER ARRESTER

WM WASHING MACHINE

WS WATER SOFTENER

YCO YARD CLEAN OUT

PLUMBING ABBREVIATIONS

AFF ABOVE FINISH FLOOR

AHU AIR HANDLING UNIT

BFP BACKFLOW PREVENTER

BLDG BUILDING

BOP BOTTOM OF PIPE

CD CONDENSATE DRAIN

CEIL CEILING

CFH CUBIC FEET PER HOUR

CI CAST IRON

CO CLEANOUT

CSW COLD SOFT WATER

CW COLD WATER

D DRAIN

DET DETAIL

DIA DIAMETER

DN DOWN

DT FOUNDATION DRAIN TILE

DV DRAIN VALVE

DWG DRAWING

DWS DOMESTIC WATER SERVICE

° DEGREE

ø DIAMETER

EC ELECTRICAL CONTRACTOR

EL ELEVATION

ELEC ELECTRICAL

EP ELEVATOR PUMP

EQUIP EQUIPMENT

ET EXPANSION TANK

ETR EXISTING TO REMAIN

EWC ELECTRIC WATER COOLER

EWH ELECTRIC WATER HEATER

FCO FLOOR CLEANOUT

FD FLOOR DRAIN

FF ELEV FINISH FLOOR ELEVATION

FPC FIRE PROTECTION CONTRACTOR

FT FEET

°F DEGREES FAHRENHEIT

GCO GRADE CLEANOUT

GF GLYCOL FILL STATION

GPM GALLON PER MINUTE

HD HUB DRAIN

HW HOT WATER

HWR HOT WATER RETURN

ICW INDUSTRIAL COLD WATER

KW KILOWATT

L LAVATORY

MAX MAXIMUM

MB MOP BASIN

SCALE:SCALE:

1

PLUMBING SYMBOLS LEGEND

MC BEAMLINE ENCLOSURES
PLUMBING SYMBOLS, ABBREVIATIONS

& NOTES
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SUMP PUMP SCHEDULE

TAG

AREA

SERVED
LOCATION MANUFACTURER MODEL GPM TYPE

DISCHARGE

SIZE (IN)

ELECTRICAL

BASIN

DEPTH
BASIN DIA.

INVERT

DEPTH (2)

RUN TIME

(MIN)
ALARM ON LAG ON LEAD ON LEAD OFF NOTESHP V PH Hz

SP-T1 FOUNDATION

DRAIN TILE

BEAM LINE

ENCLOSURES

WEIL 2500-DS 150 EACH SUBMERSIBLE 4 5 480 3 60 10'-0" 4'-0" (1) 4'-0"; (1) 5'-0" 1.88 4'-6" 5'-0" 5'-6" 8'-6" SEE NOTES

1-7 BELOW

P-3

SCALE:  1/4" = 1'-0"SCALE:  1/4" = 1'-0"

3

FLOOR DRAIN AND CLEANOUT SCHEDULE

TAG TYPE MANUFACTURER. Type NOTES

FCO FLOOR CLEANOUT CAST IRON BODY, SCORIATED NICKEL BRONZE TOP JR SMITH 4220

FD GENERAL SERVICE 6" ROUND NICKEL BRONZE TOP FOR FINISHED

SPACES, CAST IRON BODY

JR SMITH 2005 SEE NOTES BELOW

HB FLOOR DRAIN WITH HUB ADAPTOR JR SMITH 2005A SEE NOTES BELOW

WCO WALL CLEANOUT, 4" DUCO CAST IRON WITH ROUND ADJUSTABLE

SCORIATED SECURIED CAST IRON TOP. GASKET SEAL-ABS PLUG

JR SMITH 4220

P-3

SCALE:  1/4" = 1'-0"SCALE:  1/4" = 1'-0"

4



M

S

S

J

X

X

X

X

X - YM

1

S

X

GFI

X

J

OR

WELDING RECEPTACLE, 60A, 480V, 3W & GROUND

CROUSE-HINDS CAT. NO. ARKTITE WSRD 63542

X - INDICATES CIRCUIT NUMBER

DUPLEX RECEPTACLE

20A, 120V, 2W & GROUND

X - INDICATES CIRCUIT NUMBER

GFI - GROUND FAULT CIRCUIT INTERRUPTER

RECEPTACLE  20A, 120V, 2W &

GROUND

COMBINATION MAGNETIC TYPE MOTOR

STARTER (NON-REVERSING)

"DS-XX", DISCONNECT SWITCH

SIZED PER NEC

JUNCTION BOX

SIZED PER NEC

INDICATES GROUNDING (GREEN) WIRE

INDICATES GROUNDED (NEUTRAL) WIRE

INDICATES PHASE (HOT) WIRE

X - INDICATES CIRCUIT NUMBER

DESCRIPTIONTYPE

A

BALLASTLAMP
REMARKS

EL

X

1

X - LETTER INDICATES BREAKER SIZE

1 - NUMBER INDICATES STARTER SIZE

NF/F

NF - LETTER INDICATES NON FUSED

F - LETTER INDICATES FUSED

CONDUIT TURNED UP

CONDUIT TURNED DOWN

INDICATES CONDUIT HOME RUN

X

XX - DENOTES THE EQUIPMENT TYPE SERVED

FROST MINE 100W
COOPER CROUSE-HINDS WITH

VJ2759
NA

BEAMLINE ENCLOSURE

SINGLE OR DOUBLE FACE AS REQUIRED.

HOUSING, UNIVERSAL MOUNTING, 277VAC,

EXIT SIGN WITH RED FACEPLATE, 20- GAUGE STEEL

NA

EXIT SIGN ,WITHOUT BATTERY BACKUP SYSTEM.
XF-1/2-R-W-WBIG BEAM

EX1
PROVIDE DIRECTION SIGN PER PLAN.

AT 277V MEDIUM BASE

X - YM

1

POWER RECEPTACLE 20A or 30A,

120/208V, 4W & GROUND AS  INDICATED

ON DWG

X - INDICATES CIRCUIT NUMBER

MOLDED CASE CIRCUIT BREAKER

X - LETTER INDICATES BREAKER SIZE

MANUAL MOTOR STARTER/DISCONNECT

20A, 120V OR 277V 1P

EXOTHERMIC WELDED

CONNECTION GROUND

CONDUCTOR BOLTED

EMBEDDED CONDUIT

SIZE AS SHOWN ON DRAWING

INDICATES HOME-RUN TO PANEL

EXPOSED CONDUIT

SIZE AS SHOWN ON DRAWING

INDICATES HOME-RUN TO PANEL

GROUND ROD

1" DIAMETER, 10'-0" LONG

COPPERCLAD STEEL

GROUND CABLE

500MCM BARE COPPER, UNLESS

NOTED OTHERWISE

PANELBOARD

SEE PANELBOARD SCHEDULE ON DRAWING

AUDIBLE SPEAKER NOTIFICATION DEVICE, RED FINISH

WITH BACK BOX.

VISUAL NOTIFICATION DEVICE 75 CANDELA, UNLESS

RUGGED AND CORROSION RESISTANT, WALL

MOUNTED LIGHT FIXTURE WITH GASKETED AND

GLASS GLOBE AND GUARD

1. DESCRIPTIONS, MANUFACTURER'S NAMES AND CATALOG NUMBERS OF LIGHTING FIXTURES ARE SPECIFIED TO ACHIEVE DESIRED LIGHTING LEVELS.

REFER TO LIGHTING FIXTURE SPECIFICATION.

2. LOCATION OF LIGHTING FIXTURES, FIRE ALARM DEVICES, AND OTHER PIECES OF ELECTRICAL EQUIPMENT AS SHOWN ON THE DRAWINGS ARE

APPROXIMATE AND SHALL BE COORDINATED IN THE FIELD WITH THE LOCATION OF VENTILATION DUCTS, LIFT, BEAMLINE, AND MECHANICAL EQUIPMENT

TO AVOID INTERFERENCES.  ANY CONFLICTS DERIVING FROM EQUIPMENT INSTALLATION SHALL BE BROUGHT IMMEDIATELY TO THE ATTENTION OF THE

FERMILAB CONSTRUCTION COORDINATOR.

3. ALL CONDUITS FOR POWER SHALL CONTAIN AN INSULATED, GREEN COLORED GROUND WIRE CONDUCTOR.

4. FINAL CONNECTION TO MOTORS OR OTHER VIBRATION GENERATING DEVICES SHALL BE MADE WITH USE OF STRANDED CONDUCTORS IN LIQUID TIGHT

FLEXIBLE CONDUIT.

5. ALL EQUIPMENT INCLUDING NON CURRENT CARRYING EQUIPMENT SHALL BE GROUNDED USING AN INSULATED GREEN COLORED OR BARE COPPER

GROUND WIRE.

6. ALL PULL BOXES AND JUNCTION BOXES SHALL BE SIZED PER THE LATEST EDITION OF THE NEC. SUBCONTRACTOR SHALL SIZE, FURNISH AND INSTALL ALL

PULL BOXES OR JUNCTION BOXES AS REQUIRED BY THE NEC.

7. ALL MATERIAL AND ELECTRICAL EQUIPMENT SHALL BE LISTED BY UNDERWRITERS LABORATORIES, INC. ALL INSTALLATIONS SHALL COMPLY WITH THE

RULES AND REGULATIONS OF THE LATEST EDITION OF THE NEC AND OSHA.

8. ALL ELECTRICAL INSTALLATIONS SHALL BE SUBJECT TO THE REVIEW AND APPROVAL OF THE FERMILAB CONSTRUCTION COORDINATOR. ANY ELECTRICAL

INSTALLATION  NOT MEETING THE APPROVAL OF THE FERMILAB CONSTRUCTION COORDINATOR SHALL BE REMOVED AND REINSTALLED TO THE

SATISFACTION OF FERMILAB BY THE  SUBCONTRACTOR, AT NO COST TO FERMILAB.

9. BEFORE PERFORMING  ANY EARTHWORK SUBCONTRACTOR SHALL COORDINATE WITH THE FERMILAB CONSTRUCTION COORDINATOR.

10. ALL FLEXIBLE CONDUITS SHALL BE EQUIPPED  WITH A GROUNDING CONDUCTOR SIZED PER NEC IN THE SAME CONDUIT AS THE CIRCUIT CONDUCTORS

11. CONDUIT RUNS SHOWN ON DRAWINGS ARE DIAGRAMMATIC ONLY. ACTUAL FIELD CONDITIONS SHALL BE VERIFIED AND CONDUITS SHALL BE ROUTED

ACCORDINGLY.

12. ALL PENETRATIONS THROUGH FIRE RATED FLOORS AND WALLS SHALL BE MADE FIRE SAFE IN COMPLIANCE WITH THE APPLICABLE ELECTRICAL CODES &

FERMILAB SPECIFICATIONS.

13. BRANCH CIRCUIT WIRING IN EXCESS OF 60 FEET AND LESS THAN 95 FEET FOR 120V CIRCUITS SHALL BE #10 FROM PANEL TO MIDPOINT OUTLET OF THE

CIRCUITS UNLESS NOTED OTHERWISE.

14. VERIFY EXACT LOCATION OF CONDUIT ENTRANCE TO ALL MECHANICAL EQUIPMENT PRIOR TO ROUGH-IN.

15. ALL OUTLETS ARE SURFACE MOUNTED AND SHALL HAVE STAINLESS STEEL COVERPLATES EXCEPT ON COMBINATION POWER OUTLETS. EACH DEVICE

(RECEPTACLE, ETC.) SHALL BE AFFIXED WITH A STICK-ON WHITE LABEL WITH BLACK LETTERING TO INDICATE PANEL & CIRCUIT OF ORIGIN.

16. COORDINATE WITH MECHANICAL AND PLUMBING SUBCONTRACTORS FOR POWER TO HVAC UNIT INCLUDING EXHAUST FAN AND SUMP PUMP.  ALL

MECHANICAL EQUIPMENT FURNISHED AND INSTALLED BY THE MECHANICAL SUBCONTRACTOR AND POWER BY ELECTRICAL SUBCONTRACTOR.

17. SUBCONTRACTOR SHALL PROVIDE DRAWINGS SHOWING CONDUITS, CABLE TRAY LAYOUT, AND EQUIPMENT LAYOUT IN THE MC BEAMLINE ENCLOSURES

FOR FERMILAB TO REVIEW.  FIELD COORDINATE AND GET APPROVAL FROM THE MIDDOUGH STRUCTURAL ENGINEER AND FERMILAB BEFORE ANY

CONDUITS PENETRATION TO WALL, FLOOR, OR ROOF ARE MADE.

NA

AE

COOPER CROUSE-HINDS WITH
VJ2759 LIGHTING IN BEAMLINE ENCLOSURE FOR FUTURE

RUGGED AND CORROSION RESISTANT, WALL

MOUNTED LIGHT FIXTURE WITH GASKETED AND

GLASS GLOBE AND GUARD

POWER FROM UPS PANEL OF Mu2e BUILDING

PHILLIPS LIGHTING COMPANY

A21 MED. 24661-1 100A FROST

(INCANDESCENT)

MINE

B

 METAL HALIDE  LIGHT FIXTURE

9"Dx18"W EXTERIOR WALL MOUNTED LITHONIA MRW 150M MD TB SCWA

SCWA

277V, TB
150MH EXTERIOR, COLOR SELECTED BY FERMI LAB

SF QRS PE

FREE BATTERY BACKUP, UNIVERSAL MOUNTING

EMERGENCY LIGHTING UNIT WITH MAINTENANCE

ELM1254 H2012 SD ND N

EM1

120/277V

LITHONIA

TEMPORARY MOUNTED EMERGENCY LIGHT.

FROST MINE 100W

AT 277V MEDIUM BASE

(INCANDESCENT)

PHILLIPS LIGHTING COMPANY

A21 MED. 24661-1 100A FROST

MINE

X

QUADRUPLEX RECEPTACLE

20A, 120V, 2W & GROUND X -

INDICATES CIRCUIT NUMBER

ELECTRIC MOTOR X -

INDICATES CIRCUIT NUMBER

SPECIAL TYPE RECEPTACLE AND PLUG (L7-15R & P)

15A, 277V, 2W & GROUND X - INDICATES CIRCUIT

NUMBER CATALOG NO. HUBBELL HBL4750 AND

PLUG HBL4770C  WITH STAINLESS STEEL COVER PLATE

EMERGENCY LIGHT

CABLE TRAY

EXIT SIGN

SINGLE SIDED WITH DIRECTIONAL ARROW

AS SHOWN ON DRAWING

EL - LETTER INDICATES LIGHT CONNECTED TO UPS POWER

1 - NUMBER INDICATES CIRCUIT IN PANEL

X - LETTER INDICATES FIXTURE TYPE

CM - CEILING MOUNTED

PM - PENDANT MOUNTED

WM - WALL MOUNTED

CM - CEILING MOUNTED

PM - PENDANT MOUNTED

WM - WALL MOUNTED

Y - LETTER INDICATES MOUNTING TYPE

INCANDESCENT LIGHT FIXTURE

1 - NUMBER INDICATES CIRCUIT IN PANEL

X - LETTER INDICATES FIXTURE TYPE

Y - LETTER INDICATES MOUNTING TYPE

INCANDESCENT LIGHT FIXTURE

EXIT SIGN

DOUBLE SIDED WITH DIRECTIONAL ARROW ON BOTH FACES

NOTED OTHERWISE

LTH

AFF

ASD

CM

CT

LTH

PM

WM

UC

ABOVE FINISHED FLOOR

AIR SAMPLING SMOKE DETECTOR (VESDA)

CEILING MOUNTED

CABLE TRAY

LINEAR TYPE HEAT DETECTOR CABLE

PENDANT MOUNTED

WALL MOUNTED

UNDER CABINET

CONVENTIONAL MANUAL PULL STATION

F

AS SHOWN ON DRAWING

ARD AIR SAMPLING REMOTE DISPLAY

LINEAR TYPE HEAT DETECTION PROTECTOWIRE MODEL NO. XCR AT

190°F

GROUND CONDUCTOR COIL

SYMBOLS AND ABBREVIATIONS

LIGHTING FIXTURE SCHEDULE GENERAL NOTES

EXIT SIGN

IN ADDITION TO THE SPECIFIED LUMINATED SIGN

PROVIDE  A PHOTOLUMINESCENT EXIT SIGN AS

MANUFACTURED BY EVERGLOW

FERMI NATIONAL ACCELERATOR LABORATORY
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MC BEAMLINE ENCLOSURES
ELECTRICAL GENERAL NOTES,

SYMBOLS AND FIXTURE SCHEDULEM. SHRADER 03/03/14

C. PIOTROWSKI 03/03/14

S. SINHA

S. SINHA

03/03/14

03/03/14
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MC-1 BUILDING

Mu2e BUILDING

F
E

F
E

FE

FE

FE

F
E

FE

FE

FE

F
E

CFE

F
E

F

E

F
E

FE

DN

GENERAL NOTES

30

19

19

14

1417

17

19

17

31 32

30 30

25

25

9

15

250A

F

FOR COMPLETE SINGLE LINE DIAGRAM REFER TO DWG. 6-10-2-E-6

EXISTING DISTRIBUTION PANEL DHP-Mu2e-A1, 1200A, 480/277V, 3P, 4W,  65kAIC

LIFT

7.5 HP, 11 FLA

EF-T1

GRADE MOUNTED

3/4 HP, 1.6 FLA

SP-T1

SUMP PUMP

30AF, NEMA 1, 3PH,

MC BEAMLINE

ENCLOSURES

WD-T1

WELDING

RECEPTACLE

MC BEAMLINE

ENCLOSURES

WD-T2

WELDING

RECEPTACLE

MC BEAMLINE

ENCLOSURES

MC BEAMLINE

ENCLOSURES

MC BEAMLINE

ENCLOSURES

HIGH POWER

PANELBOARD

SEE DWG. E-9 FOR

PANEL SCHEDULE

    POWER

PANELBOARD

Mu2e LOWER LEVEL

NEAR TUNNEL STAIR 4

SEE DWG. E-9 FOR

PANEL SCHEDULE

(2) 5 HP, 15.2 FLA

EUH-T1

ELECTRIC UNIT

MC BEAMLINE

EXIT STAIRS

7.5 kW, 9 FLA

EXHAUST FAN

HEATER

Mu2e LOWER LEVEL

NEAR TUNNEL STAIR 4

NF

200 AMP, 277/480 VAC

TEMPORARY POWER FEED

COORDINATE WITH FERMILAB

FOR TEMPORARY POWER.

FOR PANEL DHP-Mu2e-A1-7

CONDUIT/CONDUCTORS
TAG

WIRING SCHEDULE

25
4 #4/0 AWG, 1 #2 GND. IN 2 1/2"C

17
3 #6 AWG, 1 #8 GND. IN 3/4" C

9

19
3 #8, 1 #10 GND. IN  3/4" C

3 #2 AWG, 1 #4 GND. IN 1 1/4"C

3 #10, 1 #10 GND. IN 3/4"C
14

30

6 #8, 3 #10, 1 #6 GND. IN 1"C
31

32
3 #8, 3 #10, 1 #8 GND. IN 1"C

3 #1/0, 1 #6 GND. IN 2"C

BEAMLINE

PROJECT

NORTH

S

W E

T

R

U

E

N

O

R

T

H
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MC BEAMLINE ENCLOSURES
SINGLE LINE DIAGRAMS &

ELECTRICAL SITE PLANM. SHRADER 03/03/14

C. PIOTROWSKI 03/03/14

V. IVANOVA

S. SINHA

03/03/14

03/03/14
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SCALE:  1" = 30'-0"

0 90'30' 60'15'

SINGLE LINE DIAGRAM

SCALE:  3/32" = 1'-0"

SCALE:  3/32" = 1'-0"SCALE:  1/8" = 1'-0"



LIGHTING NOTESLIGHTING FIXTURE
DESIGNATION LEGEND
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MC BEAMLINE ENCLOSURES

ELECTRICAL PLANS
M. SHRADER 03/03/14

C. PIOTROWSKI 03/03/14

V. IVANOVA

S. SINHA/ V. IVANOVA

03/03/14

03/03/14
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0 8' 16' 24'4' 32'

SCALE:  3/32" = 1'-0"

SCALE:  3/32" = 1'-0"

SCALE:  3/32" = 1'-0"



GENERAL NOTES
ELEVATION OF CABLE TRAYS IS

SHOWN FROM THE BOTTOM OF

CABLE TRAY SUPPORT BRACKET

(TYPICAL).
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MC BEAMLINE ENCLOSURES

ELECTRICAL SECTIONS
M. SHRADER 03/03/14

C. PIOTROWSKI 03/03/14

V. IVANOVA

V. IVANOVA
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4'0 8' 16'2' 24'

E-3

SCALE:  1/8" = 1'-0"

B

E-3

SCALE:  1/8" = 1'-0"

A

E-3

SCALE:  1/8" = 1'-0"

C

E-3

SCALE:  1/8" = 1'-0"

D

E-3

SCALE:  1/8" = 1'-0"

E

E-3

SCALE:  1/8" = 1'-0"

F

E-3

SCALE:  1/8" = 1'-0"

G

E-3

SCALE:  1/8" = 1'-0"

H

E-3

SCALE:  1/8" = 1'-0"

HA



GENERAL NOTES
ELEVATION OF CABLE TRAYS IS

SHOWN TO THE BOTTOM OF

SUPPORT BRACKET (TYPICAL).
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ELECTRICAL SECTIONS
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NOTES
SEE SECTIONS ON DRAWINGS E-4 AND E-5

FOR ELEVATION OF CABLE TRAYS.

X : DENOTES HOLD DOWN CLAMP (ANCHOR) AT SUPPORT.

EXPANSION SPLICE PLATES

- : DENOTES EXPANSION GUIDE CLAMP AT SUPPORT.

EXPANSION SPLICE PLATE

CABLE TRAY

"XX" DIMENSION TO BE DETERMINED BY SUBCONTRACTOR

BASED ON CABLE TRAY METAL TEMPERATURE AT TIME OF

INSTALLATION.(ENCLOSURE MAXIMUM TEMPERATURE 110° F,

ENCLOSURE MINIMUM TEMPERATURE 55° F.)

SUBCONTRACTOR TO FASTEN #2 COPPER GRD. CABLE

TO EACH SECTION OF CABLE TRAY WITH ONE

ONE B-LINE SYSTEM, INC.

GROUNDING CLAMP 9A-2130

#2 COPPER GRD. CABLE SHALL BE RUN

CONTINUOUS ALONG ENTIRE LENGTH OF

CABLE TRAY SYSTEM.

#2 COPPER GRD. CABLE

FASTEN #2 COPPER GRD. CABLE TO CABLE

GROUNDING CLAMP 9A-2130

TRAY A MAX. OF EVERY 4'-0" ALONG TRAY

WITH 9ZN2351 CLAMP.

TO MAIN 500 MCM GROUND

AT INTERVALS OF 168' WITH

GROUND CABLE TRAY

#2 COPPER GROUND CABLE.

GROUNDING CLAMP

BURNDY GC2525CT

(TYPICAL)

#2 COPPER GRD. CABLE

#2 GROUND CABLE JUMPER

BETWEEN CABLE TRAYS

#2 COPPER GRD. CABLE SHALL BE RUN

CONTINUOUS ALONG ENTIRE LENGTH OF

CABLE TRAY SYSTEM.

CABLE TRAY

CABLE TRAY

CABLE TRAY

CABLE TRAY

EMBEDDED

CHANNEL INSERT

CONCRETE

WALL

CEILING

SCALE: NONE

CABLE TRAY

B-LINE SYSTEM, INC.

SUPPORT B297-24-HDG

(TYPICAL)

EMBEDDED

CHANNEL INSERT

CONCRETE

WALL

CEILING

(TYPICAL) SCALE: NONE (TYPICAL)

CEILING

SCALE: NONE (TYPICAL)

CABLE TRAY SUPPORT

DOUBLE CHANNEL B-LINE

EMBEDDED

CHANNEL INSERT

C

L

TRAY

SUPPORT

B-LINE SYSTEM, INC.

TWIRL NUT TN228

(TYPICAL)

3/8"X1" H.H.C.S.

(TYPICAL)

#2 GROUND CABLE

(TYPICAL ALL TRAYS)

B-LINE SYSTEM, INC.

CABLE TRAY CLAMP (TYPICAL)

SCALE: NONE (TYPICAL)

"XX" DIMENSION

RIGHT

SCALE N.T.S. DETAIL 4

4'-0" MAX.

RIGHT

B297HDG (TYPICAL)

B-LINE CABLE

TRAY SUPPORT

B 298 HDG

42" AT 3 TRAY CONDITION

30" AT 2 TRAY CONDITION

AND 12" AT ONE TRAY

CONDITION

BY STRUCTURAL

SUBCONTRACTOR

FOR HANGERS LOCATIONS

W/OUT EMBEDDED INSERTS

USE B-LINE SYSTEM

AWA-50-375 WEDGE ANCHOR

B-LINE SYSTEM, INC.

CABLE TRAY 248P-09-18-144

(TYPICAL)

END CAPS

ALL CABLE TRAY

HANGERS (TYPICAL)

BY STRUCTURAL

SUBCONTRACTOR

BY STRUCTURAL

SUBCONTRACTOR

248P-09-18-144

(TYPICAL)

B-LINE CABLE TRAY

DOUBLE CHANNEL

END CAPS

ALL CABLE TRAY

HANGERS (TYPICAL)

CABLE TRAY

B-LINE SYSTEM, INC.

248P-09-24-144

SUPPORT B297-30-HDG

B-LINE CABLE TRAY

DOUBLE CHANNEL

B-LINE SYSTEM, INC.

TWIRL NUT TN228

(TYPICAL)

3/8"X1" H.H.C.S.

(TYPICAL)

B-LINE SYSTEM, INC.

CABLE TRAY

CLAMP (TYPICAL)

CABLE TRAY

B-LINE SYSTEM, INC.

SUPPORT B297-24-HDG

(TYPICAL)

248P-09-18-144

(TYPICAL)

B-LINE CABLE TRAY

DOUBLE CHANNEL

END CAPS

ALL CABLE TRAY

HANGERS (TYPICAL)

B-LINE SYSTEM, INC.

TWIRL NUT TN228

(TYPICAL)

3/8"X1" H.H.C.S.

(TYPICAL)

B-LINE SYSTEM, INC.

CABLE TRAY

CLAMP (TYPICAL)

SEE DETAIL 4 BELOW

#2 GROUND CABLE

(TYPICAL)

SEE DETAIL 4 BELOW

#2 GROUND CABLE

(TYPICAL)

SEE DETAIL 4 BELOW

SUBCONTRACTOR TO FASTEN #2 COPPER GRD. CABLE

TO CABLE TRAY WITH B-LINE SYSTEM, INC. CLAMP

9ZN2351. PUNCH AND/OR DRILL AND  DE/BURR HOLE

INSIDE OF TRAY. MOUNT BOLT  HEAD INSIDE OF CABLE

TRAY TO AVOID DAMAGING THE CABLE INSTALLATION.

2 31

54

24"

2" 18" 4"

1
2

"

24"

2" 18" 4"

4
"

4
"

24"2" 4"

30"

1
2

"

1
2

"
1

2
"

X

X

-

-

-

--

-

-

-

- -

-

X

X

X

X

-

- --

(
T

Y
P

.
)

-

SCALE N.T.S.

SCALE: NONE

-

(TYPICAL)

DETAIL 5

(
T

Y
P

.
)

2" 18" 4"

4
"

24"

EQ.

EQ.

EQ.
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819 A

681064.2 VA

918461.2 VA

1113 A 1071 A 1133 A

306837.1 VA 296600.3 VA 312245.5 VA

SPARE 3 - 250 A
0VA 0 VA 0 VA

1134 A

I-LINE PANELBOARD

Power Compressor 33000.0 VA 80.00% 26400.0 VA

Lighting - Exterior 750.0 VA 100.00% 750.0 VA

Other 256.0 VA 100.00% 256.0 VA Average Est. Demand Amp per Ph

Power 447753.2VA 100.00% 447753.2 VA Max. Connected Amp per Ph

Receptacle 506194.8.0 VA 50.9% 258097.4 VA Total Est. Demand:

Lighting 47027.0 VA 100.00% 47027.0 VA Total Conn. Load:

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

TOTAL AMPS:

15

PHP-Mu2e-A1-6 3 400 A 400 A 112095.2 VA 112982.0 VA

13 SPARE 3 -- 100 A 0.0 VA 0.0 VA 0.0 VA

12 SPARE 3 -- 100 A 0.0 VA 0.0 VA 0.0 VA

11 SPARE 3 -- 250 A 0.0 VA 0.0 VA 0.0 VA

10 EPHP-Mu2e-A1-5 via ATS 3 400 A 400 A 41611.6 VA 45541 VA 42329.4 VA

9 PHP-Mu2e-A1-4 (ROOM 105) 3 400 A 250 A 29869.3 VA 29869.3 VA 29169.2 VA

8 PHP-Mu2e-A1-3 (ROOM 111) 3 400 A 250 A 39254.4 VA 39254.4 VA 39254.4 VA

7 PP-Mu2E-A1-C1 via TR-DHP-Mu2e-A1-C 3 150 A 125 A 4362.0 VA 4362.0 VA 3822.0 VA SHUNT TRIP

6 PP-Mu2e-A1-B1 via TR-DHP-Mu2e-A1-B 3 150 A 125 A 4722.0 VA 4722.0 VA 3822.0 VA SHUNT TRIP

5 PP-Mu2e-A1-A1 via TR-DHP-Mu2e-A1-A 3 150 A 125 A 11678.2VA 14074.4 VA 15084.2 VA

4 LP-Mu2e-A1-2 3 150 A 125 A 9678.9 VA 5400 VA 9791.1 VA

3 PHP-Mu2e-A1-1 3 400 A 400 A 54150.5 VA 43940.9 VA 55470.4 VA

2 SPD-Mu2e-A1-1 3 400 A 60 A 276.6 VA 276.6 VA 276.6 VA

1 PM-A1 3 400 A 15 A 554.0 VA 554.0 VA 554.0 VA

CKT Circuit Description POLES FRAME TRIP
A B C

Remarks

LUGS: PHASE / WIRE: 3PH,4W AIC RATING: 65,000A

MAINS TYPE: MLO VOLTS 480/277V 3PH,4W ENCLOSURE TYPE: Type 1

MAIN BREAKER: FEEDER SIZE: 3-3#600,1#500N,1#250G,5"C EA MOUNTING: WALL/SURFACE

MAINS BUS RATING: 1200 A FED FROM: TR-Mu2e-A LOCATION: MECH. ROOM 111

DISTR.PANEL: DHP-Mu2e-A1
- EXISTING
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MC BEAMLINE ENCLOSURES

ELECTRICAL PANEL SCHEDULES
M. SHRADER 03/03/14

C. PIOTROWSKI 03/03/14
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Average Est. Demand Amp per Ph: 62 A

Max. Connected Amp per Ph: 104 A

Total Est. Demand: 22300.4 VA

34600.8 VA 64.45% 22300.4 VA Total Conn. Load: 34600.8 VA

Connected Load Demand Factor Estimated Demand Panel Totals

Total... 104 A 100 A 88 A

Total Load: 12314 VA 11773.6 VA 10513.6 VA

41 SPARE 20 A 1 0.0 VA 0.0 VA 1 20 A SPARE 42

39 SPARE 20 A 1 0.0 VA 0.0 VA 1 20 A SPARE 40

37 SPARE 20 A 1 0.0 VA 0.0 VA 1 20 A SPARE 38

35 SPARE 20 A 1 0.0 VA 0.0 VA 1 20 A SPARE 36

33 SPARE 20 A 1 0.0 VA 0.0 VA 1 20 A SPARE 34

31 SPARE 20 A 1 0.0 VA 0.0 VA 1 20 A SPARE 32

29 SPARE 20 A 1 0.0 VA 0.0 VA 1 20 A SPARE 30

27 SPARE 20 A 1 0.0 VA 0.0 VA 1 20 A SPARE 28

25 RECEPTACLE 120V 20 A 1 540.0 VA 0.0 VA 1 20 A SPARE 26

23 RECEPTACLE 120V 20 A 1 540.0 VA 0.0 VA 1 20 A SPARE 24

21 -- -- -- 1150.8 VA 1150.8 VA -- -- -- 22

19 -- -- -- 1150.8 VA 1150.8 VA -- -- -- 20

17 RECEPTACLE 208V 20 A 3 1150.8 VA 1150.8 VA 3 20 A RECEPTACLE 208V 18

15 -- -- -- 1918.0 VA 1918.0 VA -- -- -- 16

13 -- -- -- 1918.0 VA 1918.0 VA -- -- -- 14

11 RECEPTACLE 208V 20 A 3 1918.0 VA 1918.0 VA 3 20 A RECEPTACLE 208V 12

9 RECEPTACLE 120V 20 A 1 900.0 VA 900.0 VA 1 20 A RECEPTACLE 120V 10

7 RECEPTACLE 120V 20 A 1 900.0 VA 900.0 VA 1 20 A RECEPTACLE 120V 8

5 -- -- -- 1918.0 VA 1918.0 VA -- -- -- 6

3 -- -- -- 1918.0 VA 1918.0 VA -- -- -- 4

1 RECEPTACLE 208V 20 A 3 1918.0 VA 1918.0 VA 3 20 A RECEPTACLE 208V 2

CKT Circuit Description C/B P A B C P C/B Circuit Description CKT

LUGS: PHASE / WIRE: 3PH, 4W AIC RATING: 10,000 A

MAINS TYPE: MLO VOLTS: 208/120V 3PH,4W ENCLOSURE TYPE: Type 1

MAIN BREAKER: FEEDER SIZE: 4#4/0, 1#2G, 2 1/2"C MOUNTING: SURFACE

MAIN BUS RATING: 225 A FED FROM: PHP-Mu2e-A1-7 via TR LOCATION: Mu2e near STAIR 4

PANEL: PP-Mu2e-A1-7-A1

Average Est. Demand Amp per Ph:

Max. Connected Amp per Ph:

Total Est. Demand:

Total Conn. Load: 110563.8 VA

Panel Totals

TOTAL AMPS: 137 A 138 A 127 A

TOTAL LOAD: 37612.6 VA 37848.6 VA 35102.6 VA

16 SPARE 3 -- 30 A 0.0 VA 0.0 VA 0.0 VA

15 SPARE 3 -- 60 A 0.0 VA 0.0 VA 0.0 VA

14 SPARE 3 -- 100 A 0.0 VA 0.0 VA 0.0 VA

13 LIGHTING BEAMLINE & 277V RECEPT. 3 -- 20 A 0.0 VA 1486.0 VA 0.0 VA

12 LIGHTING BEAMLINE & 277V RECEPT. 3 -- 20 A 1540.0 VA 0.0 VA 0.0 VA

11 EXIT SIGNS BEAMLINE ENCLOSURE 3 -- 20 A 270.0 VA 0.0 VA 0.0 VA

10 LIGHTING BEAMLINE ENCLOSURE 3 -- 20 A 0.0 VA 0.0 VA 1100.0 VA

9 LIGHTING BEAMLINE ENCLOSURE 3 -- 20 A 0.0 VA 1100.0 VA 0.0 VA

8 EUH-T1 (ELECTRIC UNIT HEATER) 3 150 A 15 A 2491.0 VA 2491.0 VA 2491.0 VA

7 SP-T1 (SUMP PUMP) 3 150 A 25 A 4207.0 VA 4207.0 VA 4207.0 VA

6 EF-T1 (EXHAUST FAN) 3 150 A 15 A 443.0 VA 443.0 VA 443.0 VA

5 SPARE 3 -- 30 A 0.0 VA 0.0 VA 0.0 VA

4 LIFT 3 150 A 20 A 3045.0 VA 3045.0 VA 3045.0 VA

3 WD-T1 & WD-T2(WELDING... 3 150 A 60 A 13303.0 VA 13303.0 VA 13303.0 VA

2 SPARE 3 -- 20 A 0.0 VA 0.0 VA 0.0 VA

1 PP-Mu2e-A1-7-A1 VIA TRANSFORMER 3 150 A 125 A 12313.6 VA 11773.6 VA 10513.6 VA

CKT Circuit Description POLES FRAME TRIP A B C Remarks

LUGS: PHASE / WIRE: 3PH,4W AIC RATING: 35,000A

MAINS TYPE: MLO VOLTS 480/277V 3PH,4W ENCLOSURE TYPE: TYPE 1

MAIN BREAKER: FEEDER SIZE: 4#250, 1#2G, 2 1/2"C MOUNTING: SURFACE

MAINS BUS RATING: 250 A FED FROM: DHP-Mu2e-A1 LOCATION: Mu2e LL near STR 4

POWER PANEL: PHP-Mu2e-A1-7

1

150 A
1

150 A

150 A

150 A

150 A

1

1

1

98263.4

118 A

RECEPTACLE LOAD

LIGHTING  LOAD

EQUIPMENT  LOAD

64.45%

100 %

Connected Load Demand Factor Estimated Demand

100 %

34600.8

5496

70467

22300.4

5496

70467 138 A

NAME DATE

fx. 630-756-7001ph. 630-756-7000 www.middough.com



M

A

T

C

H

 
L

I
N

E

 
-

C

O

N

T

I
N

U

E

D

 
B

E

L

O

W

S

S

Mu2e BUILDING

S

M

A

T

C

H

 
L

I
N

E

 
-

C

O

N

T

I
N

U

E

D

 
A

B

O

V

E

TS

S

S

S

MC-1 BUILDING

TS

S

M

A

T

C

H

 
L

I
N

E

 
-

C

O

N

T

I
N

U

E

D

 
B

E

L

O

W

M

A

T

C

H

 
L

I
N

E

 
-
 
C

O

N

T

I
N

U

E

D

 
A

B

O

V

E

S

S

S

MC-1

Mu2e

PLAN 1

PLAN 2
PLAN 3

KEY PLAN

F
E

FE

FE

FE

FE

F
E

CFE

F

E

F
E

FE

FIRE ALARM NOTES

REFER TO Mu2e CONVENTIONAL FACILITIES BUILDING FIRE

ALARM PLAN ON DRAWINGS NO.6-10-2-FA-1 AND NO.6-10-2-

FA-2 FOR LOCATION OF FIRE ALARM CONTROL PANEL,

LINEAR TYPE HEAT DETECTOR PANEL, AND J-BOX.

REFER TO MC-1 BUILDING MAIN LEVEL FIRE ALARM PLAN ON

DRAWINGS NO.6-10-20B-FA-1 AND NO.6-10-20B-FA-3 FOR

LOCATION OF FIRE ALARM CONTROL PANEL, LINEAR TYPE

HEAT DETECTOR PANEL AND J-BOX. SEE ATTACHED

DRAWING FOR REFERENCE.

FURNISH AND INSTALL 2#14 IN 3/4"C AND CONNECT IT TO J-

BOX AND TO LTH CONTROL PANEL IN Mu2e BUILDING.

COPPER WIRES TO LTH CONTROL PANEL IN CONDUIT IS

PART OF THIS PROJECT.

TIGHT TO CEILING. USE ONLY METAL CLIP HANGERS.

REFER TO WIRING DIAGRAM ON DRAWING FA-2.
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MC BEAMLINE ENCLOSURES

FIRE ALARM PLANS
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SCALE:  3/32" = 1'-0"

SCALE:  3/32" = 1'-0"

SCALE:  3/32" = 1'-0"

NAME DATE

fx. 630-756-7001ph. 630-756-7000 www.middough.com



S

PART OF

6-10-20B PROJECT

PART OF 6-10-22

MC BEAMLINE

ENCLOSURES

LTH
LTH

FACP

(MC-1

BLDG)

AI

J

J TS

WIRES IN 3/4"C PER

MANUFACTURER'S

RECOMMENDATION

MC-1 CONVENTIONAL

FACILITIES

MC-1 BUILDING AND BEAMLINE ENCLOSURES
FIRE ALARM SYSTEM

WIRING DIAGRAM

S

3/4"C W/1 PAIR #14

ZONE 2

ZONE 1

S S S S

S S S S

LTH

LTH

LTH

LTH

J TS

TS

LTH

WIRES IN 3/4"C

PER MANUFACTURER'S

RECOMMENDATION

F F

3/4"C W/1 PAIR #14

FACP

(Mu2e

BLDG)

PART OF

PART OF

6-10-2 PROJECT

PART OF 6-10-22

MC BEAMLINE

ENCLOSURES

THIS PROJECT

J

LTH

Mu2e CONVENTIONAL

FACILITIES

F

EXISTING

PULL

STATION

Mu2e CONVENTIONAL FACILITIES AND
BEAMLINE ENCLOSURES

FIRE ALARM SYSTEM
WIRING DIAGRAM

FIRE ALARM LEGEND

VISUAL NOTIFICATION DEVICE 75 CANDELA,

UNLESS NOTED OTHERWISE

S
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AI

ADDRESSABLE INTERFACE MODULE

FIRE ALARM GENERAL NOTES
SUBCONTRACTOR SHALL FURNISH AND INSTALL

SHIELDED CABLES FOR FIRE ALARM CIRCUITS, AS

REQUIRED BY THE MANUFACTURER. INSTALLATION OF

WIRE SHALL BE NEW CONTINUOUS FOR THE LENGTH OF

THE NEW CIRCUIT.  ALL EQUIPMENT SHALL BE UL LISTED

AND MANUFACTURED BY SIEMENS.

WIRING METHODS, CONDUIT, SUPPORTS, JUNCTION

BOXES, TERMINAL BOXES, ETC. SHALL BE INSTALLED IN

STRICT ACCORDANCE WITH THE NATIONAL ELECTRICAL

CODE, NFPA-70, 2011 EDITION.

CONDUIT ROUTING, WIRE TYPE AND GAUGE ARE FOR

REFERENCE ONLY, THE SUBCONTRACTOR SHALL DESIGN

AND INSTALL THE FIRE ALARM  SYSTEM IN STRICT

ACCORDANCE WITH NFPA-72, FIRE ALARM CODE, 2010

EDITION, AND THE MANUFACTURER'S REQUIREMENTS.

WIRE NUTS APPROPRIATELY SIZED FOR THE GAUGE OF

WIRE ARE ACCEPTABLE IN JUNCTION BOXES ONLY.  ALL

WIRE NUTS SHALL BE SECURED WITH ELECTRICAL TAPE.

ALL JUNCTION BOX COVERS SHALL BE PAINTED "RED"

AND LABELED, "FIRE ALARM CIRCUIT".

TROUBLE ALARM SIGNALS SHALL BE DIRECTLY MONITORED

 BY FIRUS MINI PANEL.

LINEAR TYPE HEAT DETECTION SHALL BE MONITORED

FOR ALARM BY FACP.
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