
GENERAL

1. THIS BUILDING HAS BEEN DESIGNED AND SHALL BE CONSTRUCTED IN ACCORDANCE 
WITH THE MICHIGAN BUILDING CODE, 2015 EDITION. 

2. THE OWNER WILL EMPLOY QUALIFIED SPECIAL INSPECTORS TO PERFORM 
INSPECTIONS IN ACCORDANCE WITH CHAPTER 17 OF THE MICHIGAN BUILDING CODE, 
EXCEPT AS NOTED BELOW.  SPECIAL INSPECTIONS WILL BE PERFORMED FOR THE 
FOLLOWING:

A. STEEL.
I. STEEL SPECIAL INSPECTION SHALL BE PERFORMED IN ACCORDANCE WITH AISC 

360.

3. WHEN "PROFESSIONAL ENGINEER" IS REFERRED TO IN THE FOLLOWING NOTES, IT 
DENOTES A LICENSED PROFESSIONAL ENGINEER REGISTERED IN THE STATE OF 
MICHIGAN, QUALIFIED TO PERFORM THE WORK.

4. THE CONTRACTOR SHALL VISIT THE SITE TO BECOME FAMILIAR WITH THE EXISTING 
CONDITIONS, THE OWNERS REQUIREMENTS FOR ACCESS TO THE SITE AND 
CONTINUED OPERATIONS DURING CONSTRUCTION. 

5. THE PLAN, DETAIL DIMENSIONS & ELEVATIONS RELATIVE TO THE EXISTING STRUCTURE 
HAVE BEEN TAKEN FROM AVAILABLE DRAWINGS.  IT SHALL BE THE RESPONSIBILITY OF 
THE CONTRACTOR TO VERIFY SUCH DIMENSIONS, ELEVATIONS & DETAILS AS 
NECESSARY AND MAKE APPROVED ADJUSTMENTS PRIOR TO CONSTRUCTION OR 
ORDERING OF MATERIAL. 

6. THE CONTRACTOR SHALL SUBMIT STRUCTURAL STEEL SHOP DRAWINGS PRIOR TO 
FABRICATION.  THE CONTRACTOR SHALL ALSO SUBMIT MATERIAL REQUIREMENTS AND 
CONCRETE MIX DESIGNS.  ALLOW (2) WEEKS FOR ENGINEER REVIEW. 

7. THE STRUCTURE SHALL BE CONSIDERED TO BE IN AN UNSTABLE CONDITION UNTIL ALL 
FLOOR AND WALL ARE COMPLETED.  CONTRACTOR SHALL PROVIDE TEMPORARY 
BRACING FOR STABILITY AND TO RESIST LATERAL LOADS DURING ERECTION.

DIVISION 5 - STRUCTURAL STEEL

1. THE LATEST REVISION OF THE FOLLOWING CODES GOVERN THE DESIGN, DETAILING, 
FABRICATION AND ERECTION OF ALL STRUCTURAL STEEL.

A. AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) AISC 360, SPECIFICATION 
FOR STRUCTURAL STEEL BUILDINGS.

B. AISC 303, CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES.

2. STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING ASTM MATERIAL 
SPECIFICATIONS:

A. W AND WT SHAPES: ASTM A992, GRADE 50 (Fy = 50 KSI).
B. MISCELLANEOUS SHAPES AND PLATES: ASTM A36 (Fy = 36 KSI). 
C. PIPE: ASTM A53, GRADE B, TYPE E OR S (Fy = 35 KSI). 
D. HOLLOW STRUCTURAL SECTIONS: ASTM A500, GRADE C (Fy = 50 KSI). 
E. ALL COLUMN ANCHOR RODS SHALL BE ASTM F1554 (Fy = 36 KSI). 

3. ALL WELDING SHALL BE PERFORMED USING THE ELECTRIC ARC METHOD IN 
ACCORDANCE WITH THE LATEST REVISION OF THE AMERICAN WELDING SOCIETY (AWS) 
D1.1 "STRUCTURAL WELDING CODE". E70XX ELECTRODES CONFORMING TO AWS A5.1 
OR A5.5 SHALL BE USED FOR SHIELDED METAL ARC METHOD & FX7-ECXX FLUX -
ELECTRODE COMBINATION CONFORMING TO AWS A5.17 FOR SUBMERGED ARC 
METHOD. 

4. ALL BOLTS SHALL BE 3/4" DIAMETER ASTM F3125 GRADE A325 TYPE N BOLTS. ALL 
BOLTED CONNECTIONS SHALL BE SNUG-TIGHT BEARING TYPE BOLTS UNLESS NOTED 
OTHERWISE. 

5. THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS SHOWING SIZES, DESIGN VALUES, 
MATERIALS, DIMENSIONS AND CONNECTIONS. 

6. ALL CONNECTIONS NOT SPECIFICALLY DETAILED, SHALL BE DESIGNED AND DETAILED 
UNDER THE DIRECT SUPERVISION OF A PROFESSIONAL ENGINEER. DETAILING SHALL 
BE PERFORMED USING RATIONAL ENGINEERING DESIGN AND STANDARD PRACTICE IN 
ACCORDANCE WITH THE CONTRACT DOCUMENTS. THE GENERAL DETAILS SHOWN ON 
THE DRAWINGS ARE APPROXIMATE ONLY AND DO NOT INDICATE THE REQUIRED 
NUMBER OF BOLTS OR WELD SIZES, UNLESS SPECIFICALLY NOTED. 

7. PROVIDE "SLIP-CRITICAL" CONNECTIONS AT BRACING, WHERE BOLTS ARE IN TENSION 
AND AT MOMENT CONNECTIONS. 

8. ALL BEAM CONNECTIONS ARE TO CONFORM TO AISC STANDARD TWO ANGLE WEB 
CONNECTIONS CAPABLE OF SUPPORTING 66% OF THE TOTAL UNIFORM LOAD 
CAPACITY OF THE BEAM OR FOR LOADS INDICATED ON DRAWING. NO CONNECTION 
SHALL CONSIST OF LESS THAN TWO 3/4" DIAMETER BOLTS OR A WELD DEVELOPING 
LESS THAN 10 KIPS. 

9. DESIGN HORIZONTAL AND VERTICAL BRACING END CONNECTIONS FOR LOADS 
INDICATED ON THE DRAWINGS OR 50% OF THE TENSILE CAPACITY OF THE MEMBER 
WHICHEVER IS GREATER.

10. ALL FIELD CONNECTIONS SHALL BE BOLTED UNLESS NOTED OTHERWISE. FIELD 
WELDING IS NOT ALLOWED EXCEPT WHERE SPECIFICALLY INDICATED OR APPROVED. 

11. ALL BOLTS, NUTS AND WASHERS ARE TO BE HOT DIPPED GALVANIZED IN ACCORDANCE 
WITH ASTM A-123

12. ALL SHOP AND FIELD WELDS SHALL BE VISUALLY INSPECTED PER AWS D1.1. ALL 
DEFICIENT OR NON CONFORMING ITEMS SHALL BE REPORTED TO THE ENGINEER WHO 
WILL DETERMINE THE CORRECTIVE ACTION REQUIRED. 

13. ALL BEAMS SHALL BE FABRICATED WITH THE NATURAL CAMBER UP. PROVIDE 
CAMBERS AS INDICATED ON THE DRAWINGS. 

14. PROVIDE AND HAVE IN PLACE ADEQUATE LATERAL BRACING AND VERTICAL SUPPORTS 
FOR THE SAFE ERECTION AND TRUE ALIGNMENT OF THE STRUCTURAL STEEL. THIS 
CONTRACTOR ASSUMES FULL RESPONSIBILITY FOR THE SAFE ERECTION AND 
TEMPORARY BRACING OF STRUCTURAL STEEL. 

15. VERIFY NUMBER AND SIZE OF OPENINGS IN ROOF, WALLS AND FLOOR WITH 
ARCHITECTURAL, MECHANICAL AND ELECTRICAL DRAWINGS. SEE DETAILS, AND 
SPECIFICATIONS, FOR STRUCTURAL REQUIREMENTS. VERIFY ALL INFORMATION WITH 
THE APPROPRIATE CONTRACTOR. 

16. ALL DIMENSIONS RELATED TO STRUCTURAL STEEL USED TO SUPPORT EQUIPMENT OR 
FRAME OPENINGS SHALL BE VERIFIED WITH CERTIFIED AND APPROVED SHOP 
DRAWINGS OF PURCHASED EQUIPMENT PRIOR TO DETAILING AND FABRICATION. 

17. ALL STEEL IN IS TO BE HOT-DIP GALVANIZED IN ACCORDANCE WITH ASTM A-123.

MICHIGAN BUILDING CODE 2015 (ASCE 7-10)
RISK CATEGORY  III

MAINTENANCE PLATFORM LOADS

• UNIFORM LIVE LOAD     40 PSF
• UNIFORM DEAD LOAD     10 PSF
• CONDENSER CU-1       3,100 LBS
• CONDENSER CU-2       2,250 LBS

WIND LOADS 

• BASIC WIND SPEED 120 MPH (3 SEC GUST)
• EXPOSURE CATEGORY B
• COMPONENTS AND CLADDING PER ASCE 7 

SEISMIC DESIGN DATA

• SITE CLASS D
• RESPONSE COEFFICIENTS SDS = 0.11

SD1 = 0.064
• SEISMIC DESIGN CATEGORY A

@ AT
A.B. ANCHOR BOLT
ADD'L ADDITIONAL
A.F.F. ABOVE FINISHED FLOOR
B.C. BOTTOM CHORD
B.O. BOTTOM OF
B.O.D. BOTTOM OF DECK
B.O.F. BOTTOM OF FOOTING
B.O.S. BOTTOM OF STEEL
B.O.T. BOTTOM OF TRUSS
B.S. BOTH SIDES
BM BEAM
BOTT BOTTOM
BRG BEARING
C.L. CENTER LINE
CJ CONTROL JOINT
COL COLUMN
CONC CONCRETE
CONT CONTINUOUS
CSJ CONSTRUCTION JOINT
DET DETAIL
DIA DIAMETER
DIAG DIAGONAL
DIM DIMENSION
DL DEAD LOAD
DWG DRAWING
E.F. EACH FACE
EA EACH
ELEV ELEVATION
EQ EQUAL
EX EXISTING
F.S. FAR SIDE
F.V. FIELD VERIFY
FIN FINISH
FLG FLANGE
FLR FLOOR
FDN FOUNDATION
FT FOOT
FTG FOOTING
GA GAGE
G.L. GIRT LINE
H.P. HIGH POINT
HORIZ HORIZONTAL
k KIPS
LG LONG
L.P. LOW POINT
LL LIVE LOAD
L.L.H. LONG LEG HORIZONTAL
L.L.V. LONG LEG VERTICAL
LN LINE
L.S.H. LONG SIDE HORIZONTAL
MAX MAXIMUM
MTL METAL
MIN MINIMUM
MISC MISCELLANEOUS
N.S. NEAR SIDE
N.T.S. NOT TO SCALE
NO NUMBER
O.C. ON CENTER
OPP OPPOSITE
PC PIECE
PL PLATE
PLCS PLACES
PSF POUNDS PER SQUARE FOOT
PSI POUNDS PER SQUARE INCH
REF REFERENCE
REINF RINFORC-ED, -ING, EMENT
REQ'D REQUIRED
SCHED SCHEDULE
SECT SECTION
SIM SIMILAR
SPA SPACES
STD STANDARD
STL STEEL
T.O. TOP OF
T.O.C. TOP OF CONCRETE
T.O.F. TOP OF FOOTING
T.O.M. TOP OF MASONRY
T.O.S. TOP OF STEEL
TYP TYPICAL
U.N.O. UNLESS NOTED OTHERWISE
VERT VERTICAL
W.P. WORK POINT
W/ WITH
WWR WELDED WIRE REINFORCEMENT

STRUCTURAL GENERAL NOTES
DESIGN CRITERIA ABBREVIATIONS
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INFILL OPENING W/ STL BAR GRT'G 
(GALV - MATCH EXISTING)

RELOCATED STAIR, 
RAILINGS & SUPPORTS, 
SEE NOTE 4 BELOW.
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NOTES:

1. BASE BID - EXISTING SCREEN WALL TO REMAIN, NO NEW SCREEN 
WALL. GUARDRAIL REQUIRED AT EDGE OF PLATFORM IN ABSENSE 
OF SCREEN WALL.

2. ALTERNATE - REMOVE EXISTING SCREEN WALL AND REPLACE WITH 
NEW SCREEN WALL ALL AROUND.

3. ALL STEEL TO BE HOT DIPPED GALVANIZED. PROVIDE GALVANIZING 
REPAIR PAINT AS REQUIRED ON ALL NEW AND EXISTNG STEEL 
DAMAGED OR MARRED DURING DEMOLITION AND/OR ERRECTION.

4. THE CONTRACTOR IS TO INSPECT STAIR AND SUPPORT STEEL FOR 
ADEQUATE REMAINING SECTION FOR STRENGTH AND WELDING. IF 
EXISTING STEEL IS NOT ADEQUATE, REPLACE WITH LIKE.

5. ALL STEEL GRATING TO BE GALVANIZED WELDED BAR GRATING WITH 
1"x3/16" BEARING BARS @ 1 3/16" O.C. AND CROSS BARS @ 4" O.C., 
MINIMUM.

6. ALL WORK AND WALKWAYS MUST COMPLY WITH MSU STANDARD 
ROOF PROTECTION DURING THE WHOLE LENGTH OF THE PROJECT 
TIMELINE.

W6X8.5

BRACING L2-1/2X2-1/2X5/16 (TYP)
WELD BRACING DIRECTLY TO FLANGE OF W8X18 
OR USE 3/8" GUSSET PLATE. 1-1/2" LONG 1/4" 
FILLET WELD TO EACH SIDE OF CONTACT LEG.

INFILL OPENING W/ STL BAR GRT'G 
(GALV - MATCH EXISTING)

SEE NOTE 5 BELOW
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T.O.S. 36'-4 1/2"

13

S-5
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F

G

2

3

4

E1

G1

CU-2

CU-1

KNEE BRACE REQ'D AT 
ALL STUB COLUMNS, 
SEE DETAILS

FLASH NEW STUB 
COLUMNS, MATCH 
EXISTING

NOTE: FLOOR GRATING 
AND LOUVERS NOT SHOWN 
FOR CLARITY.
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LOUVER SCREEN WALL
BY OTHERS MATCH
EXISTING

8'
-0

"

W6X8.5

CONT L4X4X1/4

W8X18W8X18

W8X18W8X18

L4X4X1/4

L4X4X1/4

W8X18W8X18 (2) L4X4X3/8

3/16

3/16

3" 1'-5" 2"

  1'
-5

"
8 

1/
8"

(2) 3/4"Ø BOLTS 
@ 2 3/4" GA

11

S-5

1'-10"

ROOF
31'-7 3/4"

F

BAR GRT'G

1 1/8"1 1/8"

PIPE 6" STD

FLASHING, MATCH
EXISTING

G

W8X18W8X18

W12X22W12X22

3/8" STIFF PL

W8X18W8X18

3/8" CAP PL

2" RIGID INSUL
2" GYP DECK

1" FORM BOARD

EX ROOFING
8 

1/
8"

2"
8 

1/
8"

1/2"1 1/2"
ANCHOR BOLT OR 
ISOLATOR BY OTHERS

EX W12 @ SIM

EX W8 @ SIM

2'-0"

2'
-0

"

2-L3X3X1/4 TYP

PL 3/8" x 6" x 6", TYP

(2) 3/4" Ø BOLTS, TYP

1/4
TYP

1/4

8A

S-5

EXISTING @ SIM

HSS4X2X1/4 X 1'-0" LG. 
FIELD WELD TO W8X18 
ABOVE AND BELOW

3/16
T&B TYP

1'-0"6"

F

EX BAR GRT'G

EX LOUVER SCREEN
WALL

EX W12X22

FIELD DRILL (4) 13/16"Ø 
HOLES FOR (4) 3/4"Ø BOLTS
W8 GAGE = 2 3/4"
W12 GAGE = 2 1/4"EX W8X18EX W8X18

(2) L4X4X3/8 X 0'-5 1/2" LG
GA = 5 1/2" C/C, GOL = 2 5/8"
FIELD DRILL 13/16" Ø HOLES 
AS REQ'D TO INSTALL BOLTS

2 3/4"

2 
1/

2"
3"

G

GAGE = 2 1/4"

NOTE: THIS DETAIL SHOWS MINIMUM CONNECTION 
REQUIREMENTS. INSPECT ALL EXISTING CONNECTIONS 
AND CONFIRM MINIMUM REQUIREMENTS ARE MET. IF 
MINIMUM REQUIREMENTS ARE NOT MET, CONTRACTOR 
TO PROVIDE AND INSTALL NECESSARY MATERIALS TO 
MEET THE REQUIREMENTS OF THIS DETAIL.

1 
1/

4"

3"
3"

1 
1/

4"

T.O.S. SEE PLAN

BEAM, PER PLAN, TYP.

NUMBER OF BOLTS 
PER SCHED - EACH 
SIDE

ALL BOLTED DOUBLE 
CLIP ANGLE , PER 
SCHED.

BEAM CONNECTION TABLE

BEAM
SIZE

W8X

-

NUMBER OF 
BOLTS & 

SIZE

BOLT 
TYPE CLIP ANGLES

(2) 3/4" Ø A325N

- -

(2) L 4X4X3/8

-

E
Q

U
A

L
E

Q
U

A
L

3'
-6

"

1/4" X 4" CONT
TOE PLATE

1 1/2" Ø HSS A500 GR. B,
SCH. 40 POSTS @ 5'-0"
O.C. MAX.

1 1/2" Ø HSS A500 GR. B,
SCH. 40 TOP & MID
RAILS

FIN FLR AS NOTED

4

S-5

SEE PLAN FOR BEAM
SIZE

1 1/2" Ø HSS A500 GR. B,
SCH. 40 POSTS @ 5'-0"
O.C. MAX.

1/4" X 4" CONT
TOE PLATE

BAR GRATING
OR FLOOR PLATE,
SEE PLAN

3/16

1/4

NOTE:

MINIMUM (2) ANCHORS AT EACH END OF SECTION 
SADDLE & SCREW TO BE STAINLESS STEEL

SADDLE CLIP OR
GRATE FAST CLAMP

1/4" HEX HEAD
SELF-TAPPING
SCREW

F

4

T.O.S. 31'-7 3/4"

EX 8WF24

PIPE 6" STD

EX 10WF29 (-2 1/2")

EX 10WF29 (-2 1/2")

EX 8JR6.5 (0")

EX 12B14 (0")

8A

S-5

L2-1/2X2-1/2X3/8L2-1/2X2-1/2X3/8

L2-1/2X2-1/2X3/8L2-1/2X2-1/2X3/8

1/4

PL 3/4"x7 1/2"

1'-2"

7" 7"

1/4

1/4

G

4

T.O.S. 31'-7 3/4"

EX 12WF36 (0")

EX 10WF29 (-2 1/2")

EX 8JR6.5 (0")

PIPE 6" STD

PL 3/4"x7 1/2"

EX 8WF24 EX 3/8" PL

1'-2"

7" 7"

1/4

1/4

9A

S-5

3 1/4"

1/2"

3 1/4"

7"

1 
1/

2"
9"

1 
1/

2"
3"

3"

1 1/2" 4" 1 1/2" 3/8" PL W/ (6) 3/4"Ø BOLTS 
FIELD DRILL 13/16" Ø HOLES 
IN EX W12 AS REQ'D

W12EX W12

1"

CU-2

ANCHOR BOLT OR 
ISOLATOR BY OTHERS

EX W8

T.O.S. 36'-4 1/2"

3" 2 3/4"

3/16

3/16

W8

L2X2X1/4 X 1'-10" LG

STL BAR GRT'G, 
MATCH EXISTING

T.O.S. 36'-4 1/2"

W8X18 X 1'-10" LG

(4) 3/4"Ø BOLTS

1/4
RELOCATED STAIR 
& RAILING

PIPE RAILING, 
SEE DETAIL 3/S6.0

FIELD VERIFY CLIP 
& BOLTS. FIELD DRILL 
EX W8 AS REQ'D

EX W8

F

EX PIPE COL

EX FLASHING
RELOCATED STAIR BRACE

1/4

1/4

2-L3X3X1/42-L3X3X1/4

PL 3/8" x 6" x 6", TYP

(2) 3/4" Ø BOLTS, TYP

2

T.O.S. 36'-4 1/2"

CU-1

1 1/2"

W8X18W8X18

W8X18W8X18

W8X18W8X18

EX DIAG BRACE 
IN NEW LOCATION

3/16

EX W8

REMOVE ANTENNA SUPPORT 
AS SHOWN, TYP 2 PLACES

FIELD DRILL AND BOLT ANTENNA 
SUPPORT TO NEW W8 AS SHOWN, 
TYP 2 PLACES

(4) 3/4"Ø BOLTS @ STD GA

S
IZ

E

F
.V

.

1 1/2"

ROOF
31'-7 3/4"

4

L2-1/2X2-1/2X3/8L2-1/2X2-1/2X3/8

EX 10WF29

EX 10WF29

EX 8WF24

EX 8JR6.5

PIPE 6" STD

FLASHING, MATCH
EXISTING

PL 3/4"x7 1/2"

3/16
TYP

CUT BULB TEE AND WELD 
TO ANGLE EACH SIDE OF 
COLUMN

2 
1/

2"

1/4

WELD TO FLG'S 
OF 8WF COL W/ 
CONT 1/4" FILLET

ROOF
31'-7 3/4"

4

EX 8JR6.5

EX 8WF24EX 10WF29

2 
1/

2"

EX 3/8" PL

PL 3/4"x7 1/2"

FLASHING, MATCH
EXISTING

PIPE 6" STD

1/4

L2-1/2X2-1/2X3/8L2-1/2X2-1/2X3/8
L2-1/2X2-1/2X3/8L2-1/2X2-1/2X3/8

CUT BULB TEE AND WELD 
TO ANGLE EACH SIDE OF 
COLUMN

WELD TO FLG'S 
OF 8WF COL W/ 
CONT 1/4" FILLET

WELD TO FLG'S 
OF 8WF COL W/ 
CONT 1/4" FILLET
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SCALE:  1" = 1'-0"S-5
DETAIL1

SCALE:  1" = 1'-0"S-5
DETAIL6

SCALE:  1" = 1'-0"S-5
DETAIL7

NOT TO SCALES-5
BEAM CONNECTION TABLE2

NOT TO SCALES-5
GUARDRAIL DETAIL3

NOT TO SCALES-5
DETAIL4

NOT TO SCALES-5
GRATING ANCHOR DETAIL5

SCALE:  1" = 1'-0"S-5
PLAN DETAIL8

SCALE:  1" = 1'-0"S-5
PLAN DETAIL9

SCALE:  1" = 1'-0"S-5
DETAIL10

SCALE:  1" = 1'-0"S-5
DETAIL11

SCALE:  1" = 1'-0"S-5
DETAIL12

SCALE:  1" = 1'-0"S-5
DETAIL13

SCALE:  1" = 1'-0"S-5
DETAIL14

SCALE:  1" = 1'-0"S-5
DETAIL8A

SCALE:  1" = 1'-0"S-5
DETAIL9A
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MECHANICAL SYMBOLS LEGEND

HVAC PIPING SYMBOLSHVAC PIPING

TEMPERATURE CONTROL SYMBOLS

M

P

M

H

S

T P
T N

T

MISCELLANEOUS NOTES HVAC PIPING VALVES

MECHANICAL ABBREVIATIONS
AFF ABOVE FINISH FLOOR
AC AIR COMPRESSOR
AHU AIR HANDLING UNIT
AS AIR SEPARATOR
A.T.C. ARCHITECTURAL TRADES CONTRACTOR

B BOILER
B.A.S. BUILDING AUTOMATION SYSTEM

CAF COMBUSTION AIR FAN
CC COOLING COIL
CFM CUBIC FEET PER MINUTE
CHLR CHILLER
CHP CONSOLE HEAT PUMP
CONV CONVECTOR
CT COOLING TOWER
CU CONDENSING UNIT
CUH CABINET UNIT HEATER
CV CONTROL VALVE
CWP CHILLED WATER PUMP

DB DRY BULB
DFU DUCT FURNACE
DIA DIAMETER
DN DOWN
DPR DAMPER
DS DUCT SILENCER

EAT ENTERING AIR TEMPERATURE
EF EXHAUST FAN
EG EXHAUST GRILLE
E.T.C. ELECTRICAL TRADES CONTRACTOR
EVR EVAPORATOR
EWT ENTERING WATER TEMPERATURE
EXH EXHAUST
EXIST EXISTING

FF FINISH FLOOR
FPM FEET PER MINUTE
FT FEET
FTR FINNED TUBE RADIATION
FU FURNACE

GAL GALLON
GFRH GAS FIRED RADIANT HEATER
GR GRILLE

H HUMIDIFIER
HC HEATING COIL
HD HEAD (FT)
HP HORSE POWER
HHP HORIZONTAL HEAT PUMP
HTG HEATING
HVAC HEATING, VENTILATION, & AIR CONDITIONING
HWP HEATING WATER PUMP
HX HEAT EXCHANGER

ID INSIDE DIAMETER
I.E. INVERT ELEVATION
IAH INTAKE HOOD

LAT LEAVING AIR TEMPERATURE
LH LATENT HEAT (MBH)
LWT LEAVING WATER TEMPERATURE

MAX MAXIMUM
MBH BTU PER HOUR (THOUSAND)
MIN MINIMUM
M.T.C. MECHANICAL TRADES CONTRACTOR

N.C. NOISE CRITERIA
NFPA NATIONAL FIRE PROTECTION ASSOCIATION
NTS NOT TO SCALE

P PUMP
PCR PUMPED CONDENSATE RETURN
PD PRESSURE DROP

RCP RADIANT CEILING PANEL
REQ'D REQUIRED
RG RETURN GRILLE
RH RELATIVE HUMIDITY
RLH RELIEF HOOD
RTU ROOF TOP UNIT

SD SUPPLY DIFFUSER
SF SUPPLY FAN
SG SUPPLY GRILLE
SH SENSIBLE HEAT (MBH)
SM SHEET METAL
SQ. FT. SQUARE FEET
SST SATURATED SUCTION TEMPERATURE
STR STRAINER

TC TOTAL COOLING (MBH)
TCL TEMPERATURE CONTROL
T&P TEMPERATURE & PRESSURE RELIEF VALVE
TYP TYPICAL

UH UNIT HEATER

VAV VARIABLE AIR VOLUME BOX
VRH VARIABLE AIR VOLUME REHEAT BOX
FPVAV FAN POWERED VARIABLE AIR VOLUME BOX
V.F.D VARIABLE FREQUENCY DRIVE

ZD ZONE DAMPER

X-SA EXISTING ITEM (EXISTING SUPPLY AIR DUCT)
ITEM
EXISTING

CHILLED WATER SUPPLY

CHILLED WATER RETURN

CONDENSATE DRAIN

CONDENSER WATER SUPPLY

CONDENSER WATER RETURN

COOLING TOWER WATER SUPPLY

COOLING TOWER WATER RETURN

DIRECT EXPANSION

HEAT PUMP WATER SUPPLY

HEAT PUMP WATER RETURN

HEATING WATER SUPPLY

HEATING WATER RETURN

SUCTION (REFRIGERANT)

LIQUID (REFRIGERANT)

SUCTION (DIRECT EXPANSION)

LIQUID (DIRECT EXPANSION)

LOW PRESSURE STEAM (0-20 LBS.)

MEDIUM PRESSURE STEAM (21-75 LBS.)

HIGH PRESSURE STEAM (76 LBS. & ABV.)

STEAM CONDENSATE (GRAVITY)

PUMPED STEAM CONDENSATE

STEAM CONDENSATE BOILER FEED

GATE VALVE

GAS COCK

CHECK VALVE

BALANCE COCK

CIRCUIT SETTER

TWO-WAY CONTROL VALVE

THREE-WAY CONTROL VALVE

GLOBE VALVE

BALL VALVE

SOLENOID VALVE

EXPANSION VALVE WITH
THERMOSTATIC BULB

PLUG VALVE

BUTTERFLY VALVE

RELIEF VALVE

HOSE & DRAIN END VALVE

PRESSURE RELIEF VALVE

PRESSURE REDUCING VALVE

TRIPLE DUTY VALVE

GAS PRESSURE REGULATOR

STRAINER (BLOW-OFF)

FLOW DIRECTION

PIPING DROP

PIPING RISE

INLINE PIPING DROP

INLINE PIPING RISE

PIPING TEE

PIPING ELBOW

THERMOMETER

PUMP

UNION

PIPE ANCHOR

PIPE GUIDE

BACK FLOW PREVENTER

PIPE CAP

PIPE BREAK

THERMOMETER WELL

EXPANSION LOOP

EXPANSION COMPENSATOR

FLOAT & THERMOSTATIC STEAM TRAP

INVERTED BUCKET STEAM TRAP

THERMOSTAT

PROGRAMMABLE THERMOSTAT

THERMOSTAT (W/ NIGHT SETBACK)

ROOM SENSOR

HUMIDISTAT

PRESSURE GAUGE

DAMPER (ELECTRIC OPERATION)

DAMPER (PNEUMATIC OPERATION)

DAMPER BLADES

POINT OF CONNECTION BETWEEN NEW AND
EXISTING

POINT OF EXISTING TO REMAIN AND EXISTING
TO BE REMOVED

INDICATES PLAN NOTE

INDICATES DEMOLITION NOTE

DETAIL BUBBLE

DETAIL NUMBER

PAGE LOCATION INDICATES

DIRECTION OF DETAIL SECTION

X

X

XX
XXXX

XX
XXXX

SCP

SC

DXS

DXL

HR

CR

CD

CS

DX

CTR

HPR

HS

HPS

CTS

CWR

CWS

S

L

LPS

MPS

HPS

SC (BF)

BT

FT

APPR.

ISSUED

CAPITAL PROJ. NO.

OF

L.A.
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WIBER

GENERAL HVAC NOTES
1. NOTIFY OWNER OF ANY PIPING OR DUCTWORK DEMOLITION

THAT MAY AFFECT NORMAL OPERATION OF OTHER AREAS.

2. FIELD VERIFY LOCATIONS OF EXISTING PIPING THAT MAY
CONFLICT WITH NEW CONSTRUCTION AND RELOCATE AS
NEEDED.

3. CONTRACTOR SHALL COORDINATE ALL WORK WITH OTHER
DISCIPLINES PRIOR TO CONSTRUCTION TO AVOID CONFLICTS.

4. THE CONTRACTOR SHALL FIELD VERIFY THE SIZES, LOCATION,
ELEVATIONS, AND DETAILS OF ALL EXISTING CONDITIONS THAT
MAY AFFECT THE WORK.

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING
THE INTEGRITY OF ALL EQUIPMENT AND MATERIALS IN A "NEW"
CONDITION DURING CONSTRUCTION.

6. ALL WORK SHALL BE PERFORMED BY LICENSED
CONTRACTORS AND SUBCONTRACTORS AS REQUIRED BY LAW.

7. ALL WORK SHALL CONFORM TO MICHIGAN MECHANICAL CODE,
LATEST APPLICABLE EDITION.

8. IF THERE IS CONFLICTING INFORMATION IN THE PLANS OR
SPECIFICATIONS THE MORE STRINGENT AND GREATER COST
ITEM SHALL BE USED.

9. DRAWINGS INDICATE REQUIRED SIZES AND POINTS OF
TERMINATION OF PIPES AND DUCTS AND SUGGESTED ROUTES.
IT IS NOT INTENTION OF DRAWINGS TO INDICATE ALL
NECESSARY OFFSETS.  INSTALL WORK IN MANNER TO
CONFORM TO STRUCTURE, AVOID OBSTRUCTIONS, PRESERVE
HEADROOM AND KEEP OPENINGS AND PASSAGEWAYS CLEAR.
DO NOT SCALE FROM DRAWINGS.

10. ALL MATERIALS AND INSTALLATIONS SHALL BE IN COMPLIANCE
WITH THE LATEST VERSION OF THE MICHIGAN STATE
UNIVERSITY "STANDARDS FOR CONSTRUCTION PROJECTS"
MANUAL.

11. CONTRACTOR TO REMOVE AND REINSTALL CEILING TILES AND
CEILING GRID AS NEEDED TO COMPLETE THEIR WORK.

12. CONTRACTOR TO CUT AND PATCH EXISTING SHAFT WALL AS
NEEDED TO ROUTE REFRIGERANT PIPING. WALL TO BE
PATCHED TO MATCH EXISTING. PRIME AND PAINT WALL FLOOR
TO CEILING AND CORNER TO CORNER TO MATCH EXISTING.

13. CONTRACTOR TO CUT AND PATCH DRYWALL OR PLASTER
CEILINGS AS REQUIRED FOR INSTALLATION OF NEW
STRUCTURAL ELEMENTS. COORDINATE WITH STRUCTURAL
DRAWINGS AND CONTRACTOR FOR LOCATIONS.

14. ALL REFRIGERANT SUCTION LINES SHALL BE INSULATED WITH
2.5"  FLEXIBLE ELASTOMERIC INSULTATION WITH 0.024" THICK
SMOOTH ALUMINUM JACKET WITH Z-SHAPED LOCKING SEAM.

MECHANICAL SPECIFICATIONS

1.    ALL MATERIALS AND WORKMANSHIP SHALL COMPLY WITH ALL APPLICABLE CODES,
SPECIFICATIONS, LOCAL ORDINANCES, INDUSTRY STANDARDS UTILITY COMPANY REGULATIONS,
MANUFACTURER'S INSTALLATION INSTRUCTIONS, AND MICHIGAN STATE UNIVERSITY STANDARDS
FOR CONSTRUCTION.

DRAWINGS

1.    MECHANICAL DRAWINGS SHOW GENERAL ARRANGEMENT OF ALL PIPING EQUIPMENT AND
APPURTENANCES.  THEY SHALL BE FOLLOWED AS CLOSELY AS ACTUAL BUILDING CONSTRUCTION
AND WORK OF OTHER TRADES WILL PERMIT.

2.    MECHANICAL WORK SHALL CONFORM TO REQUIREMENTS SHOWN ON ALL DRAWINGS.  GENERAL
AND STRUCTURAL DRAWINGS SHALL TAKE PRECEDENCE OVER MECHANICAL DRAWINGS.

3.    BECAUSE OF SMALL SCALE OF MECHANICAL DRAWINGS IT IS NOT POSSIBLE TO INDICATE ALL
OFFSETS, FITTINGS AND ACCESSORIES WHICH MAY BE REQUIRED.  CONTRACTOR        SHALL
INVESTIGATE STRUCTURAL AND FINISH CONDITIONS AFFECTING WORK AND SHALL ARRANGE HIS
WORK ACCORDINGLY, PROVIDING SUCH FITTINGS, VALVES AND ACCESSORIES AS MAY BE
REQUIRED TO MEET SUCH CONDITIONS.

MINOR DEVIATIONS

1.    FOR PURPOSE OF CLARITY AND LEGIBILITY, DRAWINGS ARE ESSENTIALLY DIAGRAMMATIC
ALTHOUGH SIZE AND LOCATION OF EQUIPMENT AND PIPING ARE DRAWN TO SCALE WHEREVER
POSSIBLE. VERIFY CONTRACT DOCUMENT INFORMATION AT SITE.

2.    DRAWINGS INDICATE REQUIRED SIZES AND POINTS OF TERMINATION OF PIPES AND DUCTS AND
SUGGESTED ROUTES.  IT IS NOT INTENTION OF DRAWINGS TO INDICATE ALL NECESSARY OFFSETS.
INSTALL WORK IN MANNER TO CONFORM TO STRUCTURE, AVOID OBSTRUCTIONS, PRESERVE
HEADROOM AND KEEP OPENINGS AND PASSAGEWAYS CLEAR.  DO NOT SCALE FROM DRAWINGS.

BALANCING

1.    TEST AND BALANCE TO BE COMPLETED BY MICHIGAN STATE UNIVERSITY.

GENERAL HVAC NOTES MECHANICAL SPECIFICATIONS

1.    ALL MATERIALS AND WORKMANSHIP SHALL COMPLY WITH ALL APPLICABLE CODES,
SPECIFICATIONS, LOCAL ORDINANCES, INDUSTRY STANDARDS UTILITY COMPANY REGULATIONS,
MANUFACTURER'S INSTALLATION INSTRUCTIONS, AND MICHIGAN STATE UNIVERSITY STANDARDS
FOR CONSTRUCTION.

DRAWINGS

1.    MECHANICAL DRAWINGS SHOW GENERAL ARRANGEMENT OF ALL PIPING EQUIPMENT AND
APPURTENANCES.  THEY SHALL BE FOLLOWED AS CLOSELY AS ACTUAL BUILDING CONSTRUCTION
AND WORK OF OTHER TRADES WILL PERMIT.

2.    MECHANICAL WORK SHALL CONFORM TO REQUIREMENTS SHOWN ON ALL DRAWINGS.  GENERAL
AND STRUCTURAL DRAWINGS SHALL TAKE PRECEDENCE OVER MECHANICAL DRAWINGS.

3.    BECAUSE OF SMALL SCALE OF MECHANICAL DRAWINGS IT IS NOT POSSIBLE TO INDICATE ALL
OFFSETS, FITTINGS AND ACCESSORIES WHICH MAY BE REQUIRED.  CONTRACTOR        SHALL
INVESTIGATE STRUCTURAL AND FINISH CONDITIONS AFFECTING WORK AND SHALL ARRANGE HIS
WORK ACCORDINGLY, PROVIDING SUCH FITTINGS, VALVES AND ACCESSORIES AS MAY BE
REQUIRED TO MEET SUCH CONDITIONS.

MINOR DEVIATIONS

1.    FOR PURPOSE OF CLARITY AND LEGIBILITY, DRAWINGS ARE ESSENTIALLY DIAGRAMMATIC
ALTHOUGH SIZE AND LOCATION OF EQUIPMENT AND PIPING ARE DRAWN TO SCALE WHEREVER
POSSIBLE. VERIFY CONTRACT DOCUMENT INFORMATION AT SITE.

2.    DRAWINGS INDICATE REQUIRED SIZES AND POINTS OF TERMINATION OF PIPES AND DUCTS AND
SUGGESTED ROUTES.  IT IS NOT INTENTION OF DRAWINGS TO INDICATE ALL NECESSARY OFFSETS.
INSTALL WORK IN MANNER TO CONFORM TO STRUCTURE, AVOID OBSTRUCTIONS, PRESERVE
HEADROOM AND KEEP OPENINGS AND PASSAGEWAYS CLEAR.  DO NOT SCALE FROM DRAWINGS.

BALANCING

1.    TEST AND BALANCE TO BE COMPLETED BY MICHIGAN STATE UNIVERSITY.

2.    PRE AND POST CONSTRUCTION WATER BALANCE TO BE COMPLETED.

LOUVERED ROOFTOP EQUIPMENT SCREENS
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MECHANICAL SYMBOLS,
GENERAL NOTES

AND DETAILS



1

2

3

6

4

11

7

5

12
13

14

14

DEMOLITION NOTES
REMOVE EXISTING CHILLER. EXISTING PAD TO REMAIN.

REMOVE EXISTING REFRIGERANT PIPING.

REMOVE EXISTING REFRIGERANT PIPING UP SHAFT TO ROOF.

REMOVE EXISTING CWS PIPING TO EXTENTS SHOWN.

EXISTING CWS PIPING TO REMAIN.

REMOVE EXISTING CWR PIPING TO EXTENTS SHOWN.

EXISTING CWR PIPING TO REMAIN.

1

2

3

4

5

6

7

REMOVE EXISTING CONDENSER. STRUCTURE TO REMAIN FOR NEW UNIT.8

REMOVE EXISTING REFRIGERANT PIPING DOWN SHAFT TO BASEMENT 9
MECHANICAL ROOM.
 
REFER TO STRUCTURAL PLANS.

REMOVE EXISTING PIPE CURB.10

GENERAL TRADES CONTRACTOR TO OPEN CHASE FOR DEMO OF EXISTING11
PIPING AND INSTALLATION OF NEW PIPING ON FLOORS 1, 2, AND 3. PATCH 
OPENINGS AND PAINT TO MATCH SURROUNDING FINISHES. 

EXISTING BYPASS/DECOUPLER LINE TO REMAIN.12

REMOVE EXISTING CHILLER CIRCULATING PUMP.13

REMOVE EXISTING ISOLATION VALVE.14

REMOVE EXISTING ROOF PIPE SUPPORTS.15

9

2

8

10

15

LOCATION OF BASEMENT
MECHANICAL ROOM
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SCALE: 1/8" = 1'-0"
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N PARTIAL BASEMENT PLAN - PIPING DEMOLITION

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

0 1 5 10 20

N BASEMENT KEY PLAN

SCALE: 1/32" = 1'-0"
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LOCATION OF BASEMENT
MECHANICAL ROOM

9

13

9

EX
IS

TI
NG

 
ST

RU
CT

UR
E

NE
W

 
ST

RU
CT

UR
E

X-EF

X-CU

CU-2

30
x3

6 X
-O

A

CU-1

CIRCUIT  'B'

CIRCUIT  'A'

10

11

12
PIPE CURB

14

15

1616

15

1-5/8" DXL,
3-1/8" DXS,
CIRCUIT 'A'

1-5/8" DXL,
2-5/8" DXS,
CIRCUIT 'B'

17

18

18

18

CWR

X-CWS

CH-1

3

2 1

56

7

4 5"

8

COMPRESSOR
'B'

COMPRESSOR
'A'

CWS
5"

CWP-1

EXISTING 
BYPASS/ DECOUPLER
LINE

14

1-5/8" DXL,
3-1/8" DXS,
CIRCUIT 'A'

1-5/8" DXL,
2-5/8" DXS,
CIRCUIT 'B'

19

16 15

X-CWR

CWS

PIPING KEY NOTES
1 CONNECT 5" CWR TO X-CWR.

2 CONNECT 5" CWS TO X-CWS.

3 5" CWS&R DOWN TO CH-1. CONNECT TO CH-1 AS REQUIRED.

4 INSTALL NEW CHILLER ON EXISTING CHILLER HOUSEKEEPING PAD.

5 NEW REFRIGERANT LINES DOWN TO CH-1 CIRCUIT A COMPRESSOR.
CONNECT TO LIQUID AND SUCTION PORTS AS REQUIRED.

6 NEW REFRIGERANT LINES DOWN TO CH-1 CIRCUIT B COMPRESSOR.
CONNECT TO LIQUID AND SUCTION PORTS AS REQUIRED.

7 NEW REFRIGERANT LINES (2 CIRCUITS) UP TO ROOF IN CHASE.

8 NEW REFRIGERANT LINES (2 CIRCUITS) RUN AT CEILING OF MECHANICAL
ROOM.

9 REMOVE AND REPLACE EXISTING PIPE SUPPORTS WITH NEW ROOF PIPE
SUPPORTS. SEE DETAIL 6, SHEET M-4. INSTALL NEW REFRIGERANT LINES (2
CIRCUITS) ON NEW PIPE SUPPORTS

10 NEW REFRIGERANT LINES (2 CIRCUITS) INSTALLED ON NEW ROOF PIPE
SUPPORTS. SEE DETAIL 6, SHEET M-4. SPACE SUPPORTS MAX 5'-0"

11 NEW REFRIGERANT LINES UP TO CU-1 CIRCUIT 'A'. CONNECT TO LIQUID AND
SUCTION PORTS AS REQUIRED.

12 NEW REFRIGERANT LINES UP TO CU-2 CIRCUIT 'B'. CONNECT TO LIQUID AND
SUCTION PORTS AS REQUIRED.

13 NEW REFRIGERANT LINES (2 CIRCUITS) DOWN TO MECHANICAL ROOM IN
CHASE.

GENERAL TRADES CONTRACTOR TO OPEN CHASE FOR DEMO OF EXISTING
PIPING AND INSTALLATION OF NEW PIPING ON FLOORS 1, 2, AND 3. PATCH
OPENINGS AND PAINT TO MATCH SURROUNDING FINISHES.

CIRCUIT 'A' DOUBLE DISCHARGE RISER. SEE DETAILS 1 AND 4, SHEET M-4.

CIRCUIT 'B' DOUBLE DISCHARGE RISER . SEE DETAILS 1 AND 5, SHEET M-4.

REMOVE AND REPLACE  EXISTING PIPE CURB. SEE DETAIL 7, SHEET M-4.

NEW ROOF PIPE SUPPORTS. SEE DETAIL 6, SHHET M-4.

2" REFRIGERANT RELIEF VENT LINE. RUN TO EXTERIOR OF BUILDING.

14

15

16

17

18

19
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CU-1
CIRCUIT A

VIBRATION ISOLATORS
(TYP)

EXISTING STEEL STRUCTURE . ADD
ADDITIONAL WIDE FLANGE BEAMS
REQUIRED FOR NEW CU-1. REFER TO
STRUCTURAL PLANS.

ROOF

EXISTING CONCRETE PAD

CW
R

CW
S

T P

T P

FLEXIBLE
CONNECTOR (TYP.)

STRAINER (TYP.)

BALL VALVE WITH 3/4" HOSE
BIBB, WITH CAP (TYP.)

PRESSURE GAUGE
(0-150 PSI) TYP.

THERMOMETER
(20° - 120°F RANGE) TYP.

BUTTERFLY VALVE (TYP.)

EMS TEMPERATURE
SENSOR IN WELL (TYP.)

MANUAL BALANCE VALVE

CH-1
(EVAPORATOR)

5" CWRCWP-1

DX
L

DX
S

DX
L

1 SPLIT SYSTEM CHILLER PIPING DIAGRAM
SCALE: NTS

CONNECT NEW 5" CWS TO 5" X-CWS

CONNECT NEW 5" CWR TO 5" X-CWR

CU-2
CIRCUIT B

NEW STEEL STRUCTURE FOR CU-2.
REFER TO STRUCTURAL PLANS.

SEQUENCE OF OPERATION
CHILLED WATER SYSTEM:

NOTE:  ALL SETPOINTS AND TIME INTERVALS INCLUDING RESET
SCHEDULE SETPOINTS DESCRIBED IN SEQUENCE SHALL BE
ADJUSTABLE BY SYSTEM OPERATORS (CREATE REQUIRED
VIRTUAL POINTS).  ALL PUMP MOTOR CONTROL SWITCHES SHALL
BE IN “AUTO” POSITION.

1. CHILLED WATER SYSTEM OPERATION SHALL BE ENABLED BY
DDC SYSTEM WHEN OUTDOOR AIR TEMPERATURE IS ABOVE 50
DEGF AND AT LEAST ONE OF THE HVAC'S THAT IS SERVED BY
SYSTEM IS ACTIVATED.

2. THE EXISTING CHW CIRCULATING PUMPS P-1 & P-2 SHALL HAVE
START/STOP CAPABILITY FROM THE DDC SYSTEM.  ONE OF THE
TWO PUMPS SHALL BE ACTIVATED BY DDC WHEN SYSTEM IS
ENABLED AND IS REQUESTING A PUMP TO RUN.  THE OTHER
WILL SERVE AS STANDBY. PUMP DE-ACTIVATION WILL OCCURE
WHEN THE DDC SYSTEM RECEIVES A SIGNAL FROM THE
CHILLER'S PUMP REQUEST POINT TO STOP PUMP OPARATION.

3. DDC SHALL ALTERNATE PUMP OPERATION BASED ON MONTH,
EVEN MONTHS THE EVEN NUMBERED PUMP SHALL RUN AND ON
ODD MONTHS THE ODD NUMBERED PUMP SHALL RUN.

4. THE CHILLER CHILLED WATER PUMP CWP-1 SHALL BE STARTED
AND STOPPED BY THE CHILLER CONTROL PANEL. THE CWP-1
AND CHILLER NEEDS WATER FLOW TO BE MAINTAINED 10
MINUTES AFTER CHILLER IS DISABLED.

5. DDC SHALL MONITOR OPERATING STATUS OF EACH PUMP THRU
RESPECTIVE CURRENT SWITCH. UPON PUMP FAILURE (30
SECOND TIME DELAY)  DDC SHALL ACTIVATE FAILURE ALARM,
DEACTIVATE FAILED PUMP AND AUTOMATICALLY START THE
STANDBY PUMP.

6. CHILLER PACKAGED CONTROLS SHALL BE SET FOR REMOTE
ENABLE FUNCTION BY OPERATORS.

7. WITH CHW PUMP ACTIVATED, DDC SHALL ACTIVATE CHILLER.

8. WHEN CHW FLOW IS PROVEN BY WATER FLOW SWITCH, SWITCH
WIRED INSERIES WITH PARALLELED PUMP AUXILIARY
CONTACTS, CHILLER INTERLOCKS ARE COMPLETE AND THE
CHILLER PACKAGED CONTROL PANEL WITH INTEGRAL
TEMPERATURE SENSORS SHALL SEQUENCE CHILLER
OPERATION TO MAINTAIN THE CHILLER'S CHW SUPPLY
SETPOINT OF 44 DEGF (ADJUSTABLE AT CHILLER PANEL) .

9. DDC SHALL TOTALIZE SECONDARY CHW BTU CONSUMPTION
FOR THE BUILDING BASE ON FLOW METER FM-1 AND SCHWS & R
TEMPERATURES TTE-1 & TTE-2 RESPECTIVELY.

10.DDC SHALL MONITOR CHILLER RUN STATUS AND CHILLER
FAILURE ALARM.

ALARMING
NORMAL
· PUMP FAILURE
· CHILLER FAILURE
· SUPPLY WATER TEMPERATURE

“ENHANCED” 24/7
· ALL OF ABOVE IS SYSTEM SERVES CRITICAL AREA

5" CWS

FLEXIBLE CONNECTOR (TYP.)

DXS (HOT GAS) LINES TO RISE 1" MINIMUM
ABOVE CONDENSOR

DX
S

P

FD

FD

DXL SHUT OFF VALVE

SOLENOID VALVE (TYP.)

FILTER/DRYER (TYP)

SIGHT GLASS (TYP)

NOTE:
 REMOVE EXISTING CONTROL POINTS
FROM EXISTING CHILLER TO BE
REMOVED AND INSTALL ON NEW
CHILLER.

STRAINER  WITH 60 MESH
SCREEN

STRAINER  WITH 20 MESH
SCREEN. LOCATE WITHIN
10' OF CHILLER BARREL

(2) #14, (1) 1/2" CND. (24V)
TO CHILLER CONTROL PANEL
FOR CONTROL CONDENSER
CONTROL CIRCUIT 'A'.
INSTALLED BY TEMPERATURE CONTROL
CONTRACTOR.

(2) #14, (1) 1/2" CND. (24V)
TO CHILLER CONTROL PANEL
FOR CONTROL PANEL CONDENSER
CONTROL CIRCUIT 'B'.
INSTALLED BY TEMPERATURE CONTROL
CONTRACTOR.

DP

DX
L

DX
S

DX
L

DX
S

DX
S

DX
S

DX
S

DX
S

2 TYPICAL PUMP WIRING DETAIL
SCALE: NTS

3 TYPICAL CHILLER WIRING DETAIL
SCALE: NTS

4
M-4

4
M-4

4
M-4

5
M-4

5
M-4

5
M-4

4

CIRCUIT 'A'
DOUBLE DISCHARGE RISER DETAIL
SCALE: NTS

2-5/8" VERTICAL DXS

3-1/8" HORIZONTAL DXS

1-5/8" VERTICAL DXS

3-1/8" HORIZONTAL DXS

5

CIRCUIT 'B'
DOUBLE DISCHARGE RISER DETAIL
SCALE: NTS

2-1/8" VERTICAL DXS

2-5/8" HORIZONTAL DXS

1-3/8" VERTICAL DXS

2-5/8" HORIZONTAL DXS

2-5/8"

3-1/8"

1-5/8"

1-5/8"

1-5/8"
1-5/8"

1-5/8"

3-1/8"2-5/8"

1-5/8"

DIFFERENTIAL PRESSURE SENSOR
WITH ADJUSTABLE LOW AND HIGH
SETPOINTS. CONNECT TO BMS FOR
ALARM

FL
AS

H
IN

G
 H

EI
G

H
T

10
" [

25
4m

m
] N

O
M

IN
AL

WOOD CURB

REMOVABLE SHEET METAL

CONDITIONS)
WIND ZONE AND LOCAL
O.C., DEPENDING UPON
(APPROX. 18" [457mm]
GASKETED FASTENERS
HIGH-DOMED, CAPPED,

(8" [203mm] MIN. HEIGHT)

COUNTERFLASHING

FIELD PLIES ABOVE HEAD
EXTENSION OF 

[203mm] O.C.
FASTENERS APPROX. 8"

TO NAILERS

ROOF MEMBRANE
MULTIPLE-PLY BUILT-UP

BASE FLASHING
MULTIPLE-PLY MEMBRANE

WOOD CANT FASTENED 

ROOF DECK

OF CANT

NEOPRENE PAD

SET BOLTS IN SEALANT
COUNTERFLASHING
WITH RECEIVER FOR
SHEET METAL COVER

ADJUSTABLE PIPE 
GRINNEL FIG 191

NOTES:
1. ALL SHEET METAL TO BE COPPER
2. SOLDER ALL JOINTS
3. SUPPORT PIPE ON ROOF EVERY 7'-0" AND AT
CHANGES IN DIRECTION.

6 PIPE SUPPORT ON ROOF DETAIL
SCALE: NTS

VIBRATION ISOLATORS
(TYP)

STANCHION SADDLE
WITH U-BOLT

INSULATE INSIDE OF METAL WORK
IN COLD CLIMATES

SHEET METAL ENCLOSURE
-CROSSBREAK OR SLOPE FOR

DRAINAGE

SHEET METAL OR FLEX-TUBE 
COLLAR

FLASHING RECEIVER

SLOPE PIPES AWAY FROM HOOD

FASTENERS APPROX. 24" O.C.

COUNTERFLASHING

MINIMUM 4" CLEARANCE FROM PIPE
TO TOP OF CURB
-MINIMUM 2" BETWEEN PIPES

FASTENERS APPROX. 8" O.C.

BASE FLASHING

FIBER CANT STRIP
-SET IN BITUMEN

7 PIPING/CONDUIT THROUGH ROOF DECK DETAIL
SCALE: NTS

SPLIT SYSTEM CHILLER PIPING
DIAGRAM NOTES:

1. SOLENOID VALVE, REFIGERANT LINE SHUT OFF VALVES,
FILTER/DRYER, AND SIGHT GLASS IS FURNISHED AND INSTALLED
BY THE MECHANICAL CONTRACTOR.

2. EMS TEMPERATURE SENSORS TO BE CONNECTED TO THE
CHILLER CONTROL PANEL.

3. EXISTING BMS SENSORS AND CONTROLS ARE TO BE REMOVED
FROM EXISTING CHILLER AND PIPING AND RELOCATE3D TO NEW
CHILLER AND PIPING.

4. BUTTERFLY VALVES SHALL BE NIBCO WITH LUG STYLE, CAST
IRON BODY, 200 PSIG RATING, EPDM LINER, ALUMINUM BRONZE
DISK, GEAR OPERATED HANDLE , OR APPROVED EQUAL

DXS SHUT OFF VALVE

2" CHILLER BARREL VENT LINE.
RUN TO EXTERIOR OF BUILDING

1-5/8"3-1/8"

1-5/8"
2-5/8"

X-5" CWRX-5" CWS

EXISTING 
BYPASS/ DECOUPLER
LINE
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X

X

X

VFD VARIABLE FREQUENCY DRIVE

DUPLEX RECEPTACLE

ADDENDUM NOTE
PLAN NOTE
DEMOLITION NOTE

THREE PHASE MOTOR

ELECTRICAL SYMBOLS LEGEND

J

SINGLE RECEPTACLE (120 VOLT)

EMERGENCY RECEPTACLE
DOUBLE DUPLEX RECEPTACLE

JUNCTION BOX
WALL JUNCTION BOX
PULL (JUNCTION) BOX
UNDERFLOOR JUNCTION BOX

OUTLETS

CIRCUITRY and RACEWAYS

UNDERFLOOR DUCT
BUS DUCT
PLUGMOLD AS SPECIFIED
WIREMOLD AS SPECIFIED
FLEXIBLE PIGTAILS/CONNECTIONS
"CONDUIT RUN CONTINUES" INDICATION
END OF CONDUIT RUN, CAP AND STAKE
END OF CONDUIT RUN

HOME RUN (with circuit numbers)
CONDUIT STUB DOWN
CONDUIT STUB UP
CONDUIT INSTALLED 
CONDUIT INSTALLED 

MECHANICAL

ELECTRIC WATER HEATER
ELECTRIC UNIT HEATER
PIPE TRACE HEATER
RESISTANCE HEATER, KW SHOWN

SINGLE PHASE MOTOR

SERVICE and EQUIPMENT

PANELBOARD, FLUSH MOUNTED
PANELBOARD, SURFACE MOUNTED
COMB. STARTER
MAGNETIC STARTER
DISCONNECT SWITCH
TRANSFORMER

DESIGNATIONS

(by E.C.)
(by others)

T

1,3

OR

PM
WM

BD

UFD

J

J

WH

J

POLE
PUMP

PANEL

P

PNL

PVC
PRV-

P-
PB

POLY VINYL CLORIDE
POWER ROOF VENTILATOR

PULL BOX

GENERAL CONTRACTOR

GROUND

HUMIDIFIERH-

GND
GFI
GC

GROUND FAULT INTERUPTER

ABBREVIATIONS LEGEND

POWER

SWITCH

RECEPT

SF-

SWBD

TCC

SPEC
SW

RGC
RTU-

PWR

VOLTS

WATTS

UF

V

W

UL

VL

UNO

UH-

TS
TYP

TR

ROOF TOP UNIT

RECEPTACLE

SWITCHBOARD

UNDER FLOOR

SPECIFICATIONS

RIGID GALVANIZED STEEL CONDUIT

UNLESS NOTED OTHERWISE
UNDERWRITERS' LABORATORIES, INC.

TAMPER PROOF RECEPTACLE
TAMPER PROOF SWITCH

TEMPERATURE CONTROL CONTRACTOR

VERIFY LOCATION WITH OWNER

TYPICAL

UNIT HEATER

SUPPLY FAN

WITH
WITHOUT

W/

XFMR

W/O
WP

TRANSFORMER

WEATHER PROOF

HOUR

LIGHT

JUNCTION BOX

LIGHT CONTROL

ISOLATED GROUND

HORSEPOWER

MINIMUM

MOUNT

MAKE-UP AIR UNIT

MOTOR CONTROL CENTER

MAIN LUG ONLY

MOUNTED
MOUNTING

MAXIMUM

LIGHTING
LT FLEX

MTD

MUAU-
MTG

MLO
MIN

MT

MC
MAX

MCC

LTG

IG

LC
LT

IMC

JB

HR
HVAC

HOA
HP

NORMALLY CLOSED
NOT IN CONTRACT

NORMALLY OPEN
NOT TO SCALE

NIGHT LIGHTNL

NTS
NO

NIC
NC

HAND-OFF-AUTO SELECTOR SWITCH

HEATING/VENTILATING/AIR CONDITIONING

INTERMEDIATE METAL CONDUIT

LIQUID TIGHT FLEXIBLE METAL CONDUIT

MECHANICAL CONTRACTOR

HID HIGH INTENSITY DISCHARGE

A
AC

AFF
ACU-

AHJ
AHU-

AS

B-
BC

AIC

ATS

BLDG

CHLR-
CND (C)

CKT BKR
CKT

CUH-
CU-

DISC
DFU-

EF-
EC

DWH-

EBB-

DWG

CT-

EXIST (E)
EWC

FLEX
FLA

FLR

FSES
FLUOR

EMT

ABOVE FINISHED FLOOR
AIR CONDITIONING UNIT

AMPS
ABOVE COUNTER

AIR HANDLING UNIT

AUTOMATIC TRANSFER SWITCH

AMPS INTERUPTING CAPACITY

AUTHORITY HAVING JURISDICTION

ABOVE SHELF

BOILER

BUILDING
BELOW COUNTER

CHILLER

DOMESTIC WATER HEATER

CABINET UNIT HEATER

CIRCUIT
CIRCUIT BREAKER

CONDUIT

CONDENSING UNIT
COOLING TOWER

DUCT FURNACE

DRAWING
DISCONNECT

FOOD SERVICE EQUIP. SUPPLIER

ELECTRIC WATER COOLER

ELECTRICAL CONTRACTOR
ELECTRIC BASEBOARD

ELECTRICAL METALLIC TUBING

EXISTING

EXHAUST FAN

FLOOR
FLUORESCENT

FLEXIBLE CONDUIT
FULL LOAD AMPS

EM EMERGENCY

F/S FIRE/SMOKE
FU- FURNACE

1. ALL ELECTRICAL WORK  SHALL BE PERFOMED IN ACCORDANCE WITH THE NATIONAL
ELECTRICAL CODE (NEC), LATEST APPLICABLE EDITION AND MSU STANDARDS FOR
CONSTRUCTION.

2. ALL ITEMS REMOVED DURING DEMOLTITION ARE TO BE TURNED OVER TO MSU
RECYCLING.

3. ALL WALL AND FLOOR PENETRATIONS ARE TO BE SEALED TO MAINTAIN ORIGINAL
RATING.

4. ALL CONDUITS TO BE FIELD ROUTED ALONG EXISTING PIPING AND STRUCTURAL
STEEL.

5. THE DIVISION 26 CONTRACTORS SHALL VISIT THE PROJECT AND DETERMINE THE
EXACT EXTENT OF THE DEMOLITION WORK REQUIRED BEFORE BIDDING THE PROJECT.

6. REMOVE ALL EXISTING OBSOLETE EXPOSED CONDUIT, WIRE AND UNUSED EQUIPMENT
WHERE WORK IS BEING DONE EXCEPT ITEMS NOTED OTHERWISE.

7. WHERE BUILDING SURFACES ARE DAMAGED BY THE REMOVAL OF OLD WORK,
SURFACES SHALL BE PATCHED TO MATCH ADJACENT.

8. EXISTING WORK WHICH IS PRESENTLY CONCEALED AND WHICH WILL REMAIN
CONCEALED AND DOES NOT INTERFERE WITH ANY NEW WORK OF ANY TRADE NEED
NOT BE REMOVED. HOWEVER, ALL CONDUIT SHALL BE CAPPED BELOW FINISH
SURFACE AND THEN PATCHED TO MATCH, OR AS NOTED.

9. EXISTING OPENINGS, WHICH ARE TO BE REUSED, SHALL BE MODIFIED OR ENLARGED
TO SUIT THE NEW SYSTEMS AS REQUIRED. PROVIDE ALL REQUIRED CUTTING AND
PATCHING.

10. IF ASBESTOS IS PRESENT, IT WILL BE REMOVED OR RENDERED HARMLESS UNDER
SEPARATE CONTRACT BY THE OWNER.

11. THE DIVISION 26 CONTRACTOR SHALL BE RESPONSIBLE FOR PATCHING THE EXISTING
WALLS TO MATCH THE ADJACENT SURFACES BEHIND ALL SURFACE MOUNTED
EQUIPMENT.

12. CONTRACTOR SHALL FIELD VERIFY ALL EQUIPMENT VOLTAGES AND LOADS PRIOR TO
INSTALLING SERVICE TO EQUIPMENT.

13. DRAWINGS ARE BASED ON EXISTING RECORD DOCUMENT AND CASUAL FIELD
OBSERVATION.  REPORT ANY DISCREPANCIES TO ENGINEER FOR CLARIFICATION.
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1

2

345

6

6

6

LOCATION OF BASEMENT
MECHANICAL ROOM

EXISTING PANEL 'P' TO REMAIN.

EXISTING PANEL 'BR' TO REMAIN.

EXISTING 277/480V PANEL 'MDP1' TO REMAIN.

EXISTING 120/208V PANEL 'MDP2' TO REMAIN.

EXISTING 300 KVA TRANSFORMER TO REMAIN.

DISCONNECT EQUIPMENT FOR REMOVAL BY OTHERS. REMOVE ASSOCIATED
CONDUIT & WIRE.
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3

1

DEMOLITION NOTES
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6

4
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SCALE: 1/8" = 1'-0"
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N ELECTRICAL BASEMENT PLAN - OVERALL - DEMOLITION
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N ELECTRICAL ROOF PLAN - OVERALL - DEMOLITION
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LOCATION OF BASEMENT
MECHANICAL ROOM

EXISTING
PANEL 'MDP1'

CH-1

EXISTING
PANEL 'MDP2'

EXISTING
PANEL 'BP'

EXISTING
PANEL 'P'

MDP1-9

1
2

3 CWP-1

VFD

MDP1-3

EXISTING
300KVA
TRANSFORMER

6

CU-1

MDP1-1
5

WP
GFI

4

CU-2

MDP1-2

WP

WP

5

ELECTRICAL KEY NOTES
INSTALL NEW 3P400A CIRCUIT BREAKER IN EXISTING BLANK SPACE CIRCUIT
#9 IN EXISTING PANEL 'MDP1'.

INSTALL NEW 3P25A CIRCUIT BREAKER IN EXISTING BLANK SPACE CIRCUIT
#1 IN EXISTING PANEL 'MDP1'.

FUSED DISCONNECT SWITCH FURNISHED WITH EQUIPMENT.

MOUNT NEW RECEPTACLE TO CU-1. RECONNECT TO EXISTING RECEPTACLE
CIRCUIT.

NON-FUSED DISCONNECT SWITCH FURNISHED WITH EQUIPMENT.

INSTALL NEW 3P20A CIRCUIT BREAKER IN EXISTING BLANK SPACE CIRCUIT
#2 IN EXISTING PANEL 'MDP1'.

1

2

3

4

5

6
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N ELECTRICAL BASEMENT PLAN - OVERALL - DEMOLITION
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SCALE: 1/8" = 1'-0"

0 1 5 10 20
N ELECTRICAL ROOF PLAN - OVERALL - DEMOLITION

N BASEMENT KEY PLAN
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EXIST
1200A

PANEL
EXISTING

'P'
277/480
3Ø, 4W

200A MLO

PANEL
EXISTING

'BR'
277/480
3Ø, 4W

225A MCB

EXIST
125A

EXIST
200A

EXIST
250A

400/3
3PH 3W

NF

EXIST
70A

60/3
3PH 3W

NF

EXIST
600A

KVA

T

EXIST
300

EXIST
1200A

EXIST
60A

EXIST
60A

EXIST
60A

EXIST
70A

EXIST
100A

EXIST
100A

EXIST
125A

EXIST
125A

EXISTING PANEL 'MDP1'
277/480V-3Ø-4W-2000A

EXISTING PANEL 'MDP2'
120/208V-3Ø-4W-1200A

EXIST
125A

EXIST
125A

EXIST
200A

EXIST
200A

EXIST
200A

EXIST
200A

EXIST
200A

EXIST
200A

EXIST
200A

100A/3P
3PH 3W

FUSED

70A

EXIST
ELEVATOR

EXIST
CHILLER

EXIST
CU-1

NEW
400A

400A/3P
3PH 3W

NF

400A

NEW
CH-1

1 ELECTRICAL RISER DIAGRAM
SCALE: N.T.S.

(3) #500 KCMIL,
(1) #3 GND,
(1) 2-1/2" CND

DISCONNECT EQUIPMENT FOR REMOVAL BY OTHERS. REMOVE ASSOCIATED
CONDUIT & WIRE.

EXISTING CIRCUIT BREAKER TO REMAIN AND BE LABELED AS 'SPARE'.

EXISTING CIRCUIT BREAKER, FEEDER, AND LOAD TO REMAIN.

2

3

1

DEMOLITION NOTES

1

1

2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

233

3

3 3

DISCONNECT SWITCH
FURNISHED
WITH EQUIPMENT

NEW
25A

30A/3P
3PH 3W

NF

30A

NEW
CU-1

(3) #10,
(1) #10 GND,
(1) 3/4" CND

DISCONNECT SWITCH
FURNISHED
WITH EQUIPMENT

NEW
20A

30A/3P
3PH 3W

NF

30A

NEW
CU-2

(3) #12,
(1) #12 GND,
(1) 3/4" CND

SQUARE D
LA400

SQUARE D
POWERPACT H

SQUARE D
POWERPACT H

NOTE:
FIELD VERIFY BREAKER COMPATABILITY
WITH EXISTING SWITCHBOARD.

NEW
20A

NEW
CWP-1

(3) #12,
(1) #12 GND,
(1) 3/4" CND

SQUARE D
POWERPACT H

VFD
N.F.

7.5 HP

(3) #12,
(1) #12 GND,
(1) 3/4" CND
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