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PANEL MDP WITH 96 INCHES OF MOUNTING SPACE
 SQUARE D OR SIEMENS 208 Y/120 V, 3 PHASE, 4 WIRE NEUTRAL BUS AMPACITY:  100% 
 ENCLOSURE:  NEMA 1 800A MAIN CIRCUIT BREAKER GROUND BUS AMPACITY:  50% 
 MOUNTING:  SURFACE AIC RATING:  65K   

CIRCUIT PHASE VA DEMAND BREAKER BREAKER DEMAND PHASE VA CIRCUIT
IDENTIFICATION A B C % VA AMPS POLES POLES AMPS VA % C B A IDENTIFICATION

1 AHU-1 5472 --- --- 1.00 5472 50 3 3 150 7497 1.00 --- --- 10280 PANEL A 2
3 --- 5472 --- 1.00 5472 --- --- --- --- 7497 1.00 --- 10880 --- 4
5 --- --- 5472 1.00 5472 --- --- --- --- 7497 1.00 9880 --- --- 6
7 AHU-2 8604 --- --- 1.00 8604 80 3 3 150 11695 1.00 --- --- 9940 PANEL B 8
9 --- 8604 --- 1.00 8604 --- --- --- --- 11695 1.00 --- 9766 --- 10
11 --- --- 8604 1.00 8604 --- --- --- --- 11695 1.00 8799 --- --- 12
13 AHU-3 5472 --- --- 1.00 5472 50 3 3 150 5047 1.00 --- --- 5940 PANEL C 14
15 --- 5472 --- 1.00 5472 --- --- --- --- 5047 1.00 --- 7500 --- 16
17 --- --- 5472 1.00 5472 --- --- --- --- 5047 1.00 6780 --- --- 18
19 AHU-4 5472 --- --- 1.00 5472 50 3 3 150 1660 1.00 --- --- 2760 PANEL D 20
21 --- 5472 --- 1.00 5472 --- --- --- --- 1660 1.00 --- 1860 --- 22
23 --- --- 5472 1.00 5472 --- --- --- --- 1660 1.00 360 --- --- 24
25 AHU-5 3120 --- --- 1.00 3120 30 3 3 70 6000 1.00 --- --- 6000 EWH-1 26
27 --- 3120 --- 1.00 3120 --- --- --- --- 6000 1.00 --- 6000 --- 28
29 --- --- 3120 1.00 3120 --- --- --- --- 6000 1.00 6000 --- --- 30
31 FUTURE BARD UNIT 5760 --- --- 1.00 5760 60 3 3 60 5760 1.00 --- --- 5760 FUTURE BARD UNIT 32
33 --- 5760 --- 1.00 5760 --- --- --- --- 5760 1.00 --- 5760 --- 34
35 --- --- 5760 1.00 5760 --- --- --- --- 5760 1.00 5760 --- --- 36
37 FUTURE BARD UNIT 5760 --- --- 1.00 5760 60 3 3 60 3600 1.00 --- --- 3600 BLASTER 38
39 --- 5760 --- 1.00 5760 --- --- --- --- 3600 1.00 --- 3600 --- 40
41 --- --- 5760 1.00 5760 --- --- --- --- 3600 1.00 3600 --- --- 42
43 RECIRC PUIMP 100 --- --- 1.00 100 20 1 1 20 1500 1.00 --- --- 1500 BLOCK HEATER 44
45 SPARE --- 0 --- 1.00 0 20 1 1 20 100 1.00 --- 100 --- BATTERY CHARGER 46
47 SPARE --- --- 0 1.00 0 20 1 1 20 800 1.00 800 --- --- GEN STRIP HEATER 48
49 SPARE 0 --- --- 1.00 0 20 1 1 20 500 1.25 --- --- 400 GEN. ENC. LIGHTING 50
51 SPARE --- 0 --- 1.00 0 20 1 1 30 1920 1.00 --- 1920 --- GA-1 52
53 SPARE --- --- 0 1.00 0 20 1 1 30 1920 1.00 1920 --- --- GA-2 54
55 SPARE 0 --- --- 1.00 0 20 1 3 60 0 1.00 --- --- 0 SPD 56
57 SPARE --- 0 --- 1.00 0 20 2 --- --- 0 1.00 --- 0 --- 58
59 --- --- 0 1.00 0 --- --- --- --- 0 1.00 0 --- --- 60

TOTALS: 39760 39660 39660 119080 130516 43899 47386 46180 :TOTALS

CONNECTED VA PHASE A: 85940 CONNECTED AMPERES: 712 256545 :CONNECTED VA
CONNECTED VA PHASE B: 87046 DEMAND AMPERES: 693 249596 :DEMAND VA
CONNECTED VA PHASE C: 83559

VOLTAGE DROP CALCULATIONS FROM: FPL TRANSFORMER TO: PANEL MDP WITH 96 INCHES OF MOUNTING SPACE
NUMBER OF SETS WIRE SIZE LENGTH Z / 100 FT   Z / 100 CKT FT TOTAL Z VOLT DROP % V.D. FEEDER SIZED TO HAVE A

3 SET(S) OF 300CU 55 FEET 0.0110 0.0037 0.0020 1.397 0.67% VOLT. DROP LESS THAN:2%

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH Z PER 100 FT 0.294 0.190 0.121 0.078 0.052 0.042 0.035 0.028 0.023 0.019 0.016 0.014

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH Z PER 100 FT 0.012 0.011 0.010 0.010 0.009 0.008 0.007 0.007

FAULT CURRENT CALCULATIONS FROM: FPL TRANSFORMER TO: PANEL MDP WITH 96 INCHES OF MOUNTING SPACE
NUMBER OF SETS WIRE SIZE LENGTH C TOTAL C

3 SET(S) OF 300CU 55 FEET 18177 54531

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH C FACTOR 617 981 1557 2425 3806 4774 5907 7293 8925 10755 12844 15082

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH C FACTOR 16483 18177 19704 20566 22185 22965 24137 25278

TRANSFORMER KVA 500

CALCULATIONS ARE PERFORMED USING THE POINT-TO-POINT METHOD.

VOLTAGE L-L 208
VOLTAGE L-N 120
TRANSFORMER %Z 1.8
TRANSFORMER FLC 1388
MULTIPLIER 55.56
SHORT CIRCUIT @ XMFR 77106
F FACTOR 0.65
MULTIPLIER 0.61
SHORT CIRCUIT CURRENT 46799   THREE PHASE
MOTOR CONTRIBUTION 1282
SHORT CIRCUIT CURRENT 48081 TOTAL

PANEL A
 SQUARE D OR SIEMENS 208Y/120 V, 3 PHASE, 4 WIRE NEUTRAL BUS AMPACITY:  100% 
 ENCLOSURE:  NEMA 1 MAINS:  225A. MAIN LUGS ONLY GROUND BUS AMPACITY:  50% 
 MOUNTING:  SURFACE AIC RATING:  42K   
CKT CIRCUIT PHASE VA DEMAND BREAKER BREAKER DEMAND PHASE VA CIRCUIT CKT

# IDENTIFICATION A B C % VA AMPS POLES POLES AMPS VA % C B A IDENTIFICATION #
1 RECEPTACLES 900 --- --- 0.50 450 20 1 1 20 90 0.50 --- --- 180 RECEPTACLES 2
3 RECEPTACLES --- 1040 --- 1.00 1040 20 1 1 20 90 0.50 --- 180 --- RECEPTACLES 4
5 RECEPTACLES --- --- 900 0.50 450 20 1 1 20 1040 1.00 1040 --- --- RECEPTACLES 6
7 RECEPTACLES 900 --- --- 0.50 450 20 1 1 20 1040 1.00 --- --- 1040 RECEPTACLES 8
9 RECEPTACLES --- 900 --- 0.50 450 20 1 1 20 1040 1.00 --- 1040 --- RECEPTACLES 10
11 RECEPTACLES --- --- 900 0.50 450 20 1 1 20 90 0.50 180 --- --- RECEPTACLES 12
13 EWC 600 --- --- 0.50 300 20 1 1 20 520 0.50 --- --- 1040 RECEPTACLES 14
15 RECEPTACLES --- 900 --- 0.50 450 20 1 1 20 450 0.50 --- 900 --- RECEPTACLES 16
17 RECEPTACLES --- --- 1040 1.00 1040 20 1 1 20 520 0.50 1040 --- --- RECEPTACLES 18
19 RECEPTACLES 900 --- --- 0.50 450 20 1 1 20 520 0.50 --- --- 1040 RECEPTACLES 20
21 RECEPTACLES --- 900 --- 0.50 450 20 1 1 20 520 0.50 --- 1040 --- RECEPTACLES 22
23 RECEPTACLES --- --- 720 0.50 360 20 1 1 20 520 0.50 1040 --- --- RECEPTACLES 24
25 RECEPTACLES 1040 --- --- 1.00 1040 20 1 1 20 450 0.50 --- --- 900 RECEPTACLES 26
27 RECEPTACLES --- 1040 --- 1.00 1040 20 1 1 20 520 0.50 --- 1040 --- RECEPTACLES 28
29 RECEPTACLES --- --- 1040 1.00 1040 20 1 1 20 240 1.00 240 --- --- SECURITY CAMERAS 30
31 RECEPTACLES 1040 --- --- 1.00 1040 20 1 1 20 200 1.00 --- --- 200 ELECTRIC STRIKES 32
33 RECEPTACLES --- 1040 --- 1.00 1040 20 1 1 20 360 1.00 --- 360 --- FA BELL AT FS RISER 34
35 RECEPTACLES --- --- 1040 1.00 1040 20 1 1 20 200 1.00 200 --- --- FACP 36
37 480V CIRCUIT 500 --- --- 1.00 500 20 3 3 20 0 1.00 --- --- 0 SPD 38
39 --- 500 --- 1.00 500 --- --- --- --- 0 1.00 --- 0 --- 40
41 --- --- 500 1.00 500 --- --- --- --- 0 1.00 0 --- --- 42

TOTALS: 5880 6320 6140 14080 8410 3740 4560 4400 :TOTALS

CONNECTED VA PHASE A:10280 CONNECTED AMPERES: 86 31040 :CONNECTED VA
CONNECTED VA PHASE B: 10880 DEMAND AMPERES: 62 22490 :DEMAND VA
CONNECTED VA PHASE C: 9880

VOLTAGE DROP CALCULATIONS FROM: PANEL 'MDP' TO: PANEL A
NUMBER OF SETS WIRE SIZE LENGTH Z / 100 FT   Z / 100 CKT FT TOTAL Z VOLT DROP % V.D. FEEDER SIZED TO HAVE A

1 SET(S) OF 1/0CU 5FEET 0.0230 0.0230 0.0012 0.072 0.03% VOLT. DROP LESS THAN:2%

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH Z PER 100 FT 0.294 0.190 0.121 0.078 0.052 0.042 0.035 0.028 0.023 0.019 0.016 0.014

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH Z PER 100 FT 0.012 0.011 0.010 0.010 0.009 0.008 0.007 0.007

FAULT CURRENT CALCULATIONS FROM: PANEL 'MDP' TO: PANEL A
NUMBER OF SETS WIRE SIZE LENGTH C TOTAL C

1 SET(S) OF 1/0CU 5FEET 7293 7293

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH C FACTOR 617 981 1557 2425 3806 4774 5907 7293 8925 10755 12844 15082

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH C FACTOR 16483 18177 19704 20566 22185 22965 24137 25278

SHORT CIRCUIT @ MDP 48081

CALCULATIONS ARE PERFORMED USING THE POINT-TO-POINT METHOD

F FACTOR 0.27
MULTIPLIER 0.78
SHORT CIRCUIT CURRENT 37726
MOTOR CONTRIBUTION 150
SHORT CIRCUIT CURRENT 37876

PANEL B
 SQUARE D OR SIEMENS 208Y/120 V, 3 PHASE, 4 WIRE NEUTRAL BUS AMPACITY:  100% 
 ENCLOSURE:  NEMA 1 MAINS:  225A. MAIN LUGS ONLY GROUND BUS AMPACITY:  50% 
 MOUNTING:  SURFACE AIC RATING:  42K   
CKT CIRCUIT PHASE VA DEMAND BREAKER BREAKER DEMAND PHASE VA CIRCUIT CKT

# IDENTIFICATION A B C % VA AMPS POLES POLES AMPS VA % C B A IDENTIFICATION #
1 LIGHTING 1400 --- --- 1.25 1750 20 1 1 20 200 1.00 --- --- 200 SMOKE DAMPERS 2
3 LIGHTING --- 1400 --- 1.25 1750 20 1 1 20 200 1.00 --- 200 --- SMOKE DAMPERS 4
5 LIGHTING --- --- 1400 1.25 1750 20 1 1 20 0 1.00 0 --- --- SPARE 6
7 LIGHTING 1400 --- --- 1.25 1750 20 1 1 20 0 1.00 --- --- 0 SPARE 8
9 LIGHTING --- 1400 --- 1.25 1750 20 1 1 20 0 1.00 --- 0 --- SPARE 10
11 LIGHTING --- --- 1400 1.25 1750 20 1 1 20 0 1.00 0 --- --- SPARE 12
13 LIGHTING 1400 --- --- 1.25 1750 20 1 1 20 0 1.00 --- --- 0 SPARE 14
15 LIGHTING --- 1400 --- 1.25 1750 20 1 1 20 0 1.00 --- 0 --- SPARE 16
17 LIGHTING --- --- 1400 1.25 1750 20 1 1 20 0 1.00 0 --- --- SPARE 18
19 LIGHTING 1400 --- --- 1.25 1750 20 1 1 20 1725 1.25 --- --- 1380 SITE LIGHTING 20
21 LIGHTING --- 1400 --- 1.25 1750 20 1 1 20 1150 1.25 --- 920 --- SITE LIGHTING 22
23 EF-5 & EF 6 --- --- 400 1.00 400 20 1 1 20 1150 1.25 920 --- --- SITE LIGHTING 24
25 SPARE 0 --- --- 1.00 0 20 1 1 20 1725 1.25 --- --- 1380 SITE LIGHTING 26
27 SPARE --- 0 --- 1.00 0 20 1 1 20 1725 1.25 --- 1380 --- SITE LIGHTING 28
29 SPARE --- --- 0 1.00 0 20 1 1 20 1380 1.25 1380 --- --- SITE LIGHTING 30
31 SPARE 0 --- --- 1.00 0 20 1 1 20 1725 1.25 --- --- 1380 SITE LIGHTING 32
33 SPARE --- 0 --- 1.00 0 20 1 1 20 1725 1.25 --- 1380 --- SITE LIGHTING 34
35 SPARE --- --- 0 1.00 0 20 1 1 20 1725 1.25 1380 --- --- SITE LIGHTING 36
37 SPARE 0 --- --- 1.00 0 20 1 3 20 0 1.00 --- --- 0 SPD 38
39 EXT BLDG LIGHTING --- 286 --- 1.25 358 20 1 --- --- 0 1.00 --- 0 --- 40
41 EXT BLDG LIGHTING --- --- 519 1.25 649 20 1 --- --- 0 1.00 0 --- --- 42

TOTALS: 5600 5886 5119 20656 14430 3680 3880 4340 :TOTALS

CONNECTED VA PHASE A: 9940 CONNECTED AMPERES: 79 28505 :CONNECTED VA
CONNECTED VA PHASE B: 9766 DEMAND AMPERES: 97 35086 :DEMAND VA
CONNECTED VA PHASE C: 8799

VOLTAGE DROP CALCULATIONS FROM: PANEL 'MDP' TO: PANEL B
NUMBER OF SETS WIRE SIZE LENGTH Z / 100 FT   Z / 100 CKT FT TOTAL Z VOLT DROP % V.D. FEEDER SIZED TO HAVE A

1 SET(S) OF 1/0CU 5FEET 0.0230 0.0230 0.0012 0.112 0.05% VOLT. DROP LESS THAN:2%

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH Z PER 100 FT 0.294 0.190 0.121 0.078 0.052 0.042 0.035 0.028 0.023 0.019 0.016 0.014

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH Z PER 100 FT 0.012 0.011 0.010 0.010 0.009 0.008 0.007 0.007

FAULT CURRENT CALCULATIONS FROM: PANEL 'MDP' TO: PANEL B
NUMBER OF SETS WIRE SIZE LENGTH C TOTAL C

1 SET(S) OF 1/0CU 5FEET 7293 7293

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH C FACTOR 617 981 1557 2425 3806 4774 5907 7293 8925 10755 12844 15082

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH C FACTOR 16483 18177 19704 20566 22185 22965 24137 25278

SHORT CIRCUIT @ MDP 48081

CALCULATIONS ARE PERFORMED USING THE POINT-TO-POINT METHOD

F FACTOR 0.27
MULTIPLIER 0.78
SHORT CIRCUIT CURRENT 37726
MOTOR CONTRIBUTION 150
SHORT CIRCUIT CURRENT 37876

PANEL C
 SQUARE D OR SIEMENS 208Y/120 V, 3 PHASE, 4 WIRE NEUTRAL BUS AMPACITY:  100% 
 ENCLOSURE:  NEMA 1 MAINS:  225A. MAIN LUGS ONLY GROUND BUS AMPACITY:  50% 
 MOUNTING:  SURFACE AIC RATING:  42K   
CKT CIRCUIT PHASE VA DEMAND BREAKER BREAKER DEMAND PHASE VA CIRCUIT CKT

# IDENTIFICATION A B C % VA AMPS POLES POLES AMPS VA % C B A IDENTIFICATION #
1 RECEPTACLE 180 --- --- 1.00 180 20 1 1 20 90 0.50 --- --- 180 RECEPTACLE 2
3 RECEPTACLE --- 180 --- 1.00 180 20 1 1 20 90 0.50 --- 180 --- RECEPTACLE 4
5 RECEPTACLE --- --- 180 1.00 180 20 1 1 20 90 0.50 180 --- --- RECEPTACLE 6
7 RECEPTACLE 180 --- --- 1.00 180 20 1 1 20 90 0.50 --- --- 180 RECEPTACLE 8
9 RECEPTACLE --- 360 --- 1.00 360 20 1 1 20 360 1.00 --- 360 --- RECEPTACLE 10
11 RECEPTACLE --- --- 360 1.00 360 20 1 1 20 360 1.00 360 --- --- RECEPTACLE 12
13 RECEPTACLE 360 --- --- 1.00 360 20 1 1 20 360 1.00 --- --- 360 RECEPTACLE 14
15 RECEPTACLE --- 180 --- 1.00 180 20 1 1 20 180 1.00 --- 180 --- RECEPTACLE 16
17 RECEPTACLE --- --- 180 1.00 180 20 1 1 20 180 1.00 180 --- --- RECEPTACLE 18
19 RECEPTACLE 180 --- --- 1.00 180 20 1 1 20 180 1.00 --- --- 180 RECEPTACLE 20
21 RECEPTACLE --- 1040 --- 1.00 1040 20 1 1 20 1040 1.00 --- 1040 --- RECEPTACLE 22
23 RECEPTACLE --- --- 1040 1.00 1040 20 1 1 20 1040 1.00 1040 --- --- RECEPTACLE 24
25 RECEPTACLE 900 --- --- 1.00 900 20 1 1 20 1040 1.00 --- --- 1040 RECEPTACLE 26
27 RECEPTACLE --- 1040 --- 0.50 520 20 1 1 20 90 0.50 --- 180 --- RECEPTACLE 28
29 RECEPTACLE --- --- 1040 0.50 520 20 1 1 20 90 0.50 180 --- --- RECEPTACLE 30
31 RECEPTACLE 1040 --- --- 0.50 520 20 1 1 20 400 0.50 --- --- 800 REFRIGERATOR 32
33 RECEPTACLE --- 900 --- 0.50 450 20 1 1 20 750 0.50 --- 1500 --- RECEPTACLE 34
35 RECEPTACLE --- --- 180 0.50 90 20 1 1 20 750 0.50 1500 --- --- RECEPTACLE 36
37 RECEPTACLE 360 --- --- 0.50 180 20 1 3 20 0 1.00 --- --- 0 SPD 38
39 RECEPTACLE --- 360 --- 0.50 180 20 1 --- --- 0 1.00 --- 0 --- 40
41 RECEPTACLE --- --- 360 0.50 180 20 1 --- --- 0 1.00 0 --- --- 42

TOTALS: 3200 4060 3340 7960 7180 3440 3440 2740 :TOTALS

CONNECTED VA PHASE A: 5940 CONNECTED AMPERES: 56 20220 :CONNECTED VA
CONNECTED VA PHASE B: 7500 DEMAND AMPERES: 42 15140 :DEMAND VA
CONNECTED VA PHASE C: 6780

VOLTAGE DROP CALCULATIONS FROM: PANEL 'MDP' TO: PANEL C
NUMBER OF SETS WIRE SIZE LENGTH Z / 100 FT   Z / 100 CKT FT TOTAL Z VOLT DROP % V.D. FEEDER SIZED TO HAVE A

1 SET(S) OF 1/0CU 5FEET 0.0230 0.0230 0.0012 0.048 0.02% VOLT. DROP LESS THAN:2%

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH Z PER 100 FT 0.294 0.190 0.121 0.078 0.052 0.042 0.035 0.028 0.023 0.019 0.016 0.014

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH Z PER 100 FT 0.012 0.011 0.010 0.010 0.009 0.008 0.007 0.007

FAULT CURRENT CALCULATIONS FROM: PANEL 'MDP' TO: PANEL C
NUMBER OF SETS WIRE SIZE LENGTH C TOTAL C

1 SET(S) OF 1/0CU 5FEET 8925 15082

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH C FACTOR 617 981 1557 2425 3806 4774 5907 7293 8925 10755 12844 15082

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH C FACTOR 16483 18177 19704 20566 22185 22965 24137 25278

SHORT CIRCUIT @ MDP 48081

CALCULATIONS ARE PERFORMED USING THE POINT-TO-POINT METHOD

F FACTOR 0.22
MULTIPLIER 0.82
SHORT CIRCUIT CURRENT 39273
MOTOR CONTRIBUTION 150
SHORT CIRCUIT CURRENT 39423

PANEL D
 SQUARE D OR SIEMENS 208 Y/120 V, 3 PHASE, 4 WIRE NEUTRAL BUS AMPACITY:  100% 
 ENCLOSURE:  NEMA 1 MAINS:  225A. MAIN LUGS ONLY GROUND BUS AMPACITY:  50% 
 MOUNTING:  SURFACE AIC RATING:  42K   
CKT CIRCUIT PHASE VA DEMAND BREAKER BREAKER DEMAND PHASE VA CIRCUIT CKT

# IDENTIFICATION A B C % VA AMPS POLES POLES AMPS VA % C B A IDENTIFICATION #
1 RECEPTACLE 1500 --- --- 1.00 1500 20 1 1 20 180 1.00 --- --- 180 RECEPTACLE 2
3 RECEPTACLE --- 1500 --- 1.00 1500 20 1 1 20 360 1.00 --- 360 --- RECEPTACLE 4
5 RECEPTACLE --- --- 0 1.00 0 20 1 1 20 360 1.00 360 --- --- RECEPTACLE 6
7 SPARE 0 --- --- 1.00 0 20 1 1 20 1080 1.00 --- --- 1080 RECEPTACLE 8
9 SPARE --- 0 --- 1.00 0 20 1 1 20 0 1.00 --- 0 --- SPARE 10
11 SPARE --- --- 0 1.00 0 20 1 1 20 0 1.00 0 --- --- SPARE 12
13 SPARE 0 --- --- 1.00 0 20 1 1 20 0 1.00 --- --- 0 SPARE 14
15 SPARE --- 0 --- 1.00 0 20 1 1 20 0 1.00 --- 0 --- SPARE 16
17 SPARE --- --- 0 1.00 0 20 1 1 20 0 1.00 0 --- --- SPARE 18
19 SPARE 0 --- --- 1.00 0 20 1 1 20 0 1.00 --- --- 0 SPARE 20
21 SPARE --- 0 --- 1.00 0 20 1 1 20 0 1.00 --- 0 --- SPARE 22
23 SPARE --- --- 0 1.00 0 20 1 1 20 0 1.00 0 --- --- SPARE 24
25 SPARE 0 --- --- 1.00 0 20 1 1 20 0 1.00 --- --- 0 SPARE 26
27 SPARE --- 0 --- 1.00 0 20 1 1 20 0 1.00 --- 0 --- SPARE 28
29 SPARE --- --- 0 1.00 0 20 1 1 20 0 1.00 0 --- --- SPARE 30
31 SPARE 0 --- --- 1.00 0 20 1 1 20 0 1.00 --- --- 0 SPARE 32
33 SPARE --- 0 --- 1.00 0 20 1 1 20 0 1.00 --- 0 --- SPARE 34
35 SPARE --- --- 0 1.00 0 20 1 1 20 0 1.00 0 --- --- SPARE 36
37 SPARE 0 --- --- 1.00 0 20 1 3 20 0 1.00 --- --- 0 SPD 38
39 SPARE --- 0 --- 1.00 0 20 1 --- --- 0 1.00 --- 0 --- 40
41 SPARE --- --- 0 1.00 0 20 1 --- --- 0 1.00 0 --- --- 42

TOTALS: 1500 1500 0 3000 1980 360 360 1260 :TOTALS

CONNECTED VA PHASE A: 2760 CONNECTED AMPERES: 14 4980 :CONNECTED VA
CONNECTED VA PHASE B: 1860 DEMAND AMPERES: 14 4980 :DEMAND VA
CONNECTED VA PHASE C: 360

VOLTAGE DROP CALCULATIONS FROM: PANEL 'MDP' TO: PANEL D
NUMBER OF SETS WIRE SIZE LENGTH Z / 100 FT   Z / 100 CKT FT TOTAL Z VOLT DROP % V.D. FEEDER SIZED TO HAVE A

1 SET(S) OF 1/0CU 5FEET 0.0230 0.0230 0.0012 0.016 0.01% VOLT. DROP LESS THAN:2%

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH Z PER 100 FT 0.294 0.190 0.121 0.078 0.052 0.042 0.035 0.028 0.023 0.019 0.016 0.014

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH Z PER 100 FT 0.012 0.011 0.010 0.010 0.009 0.008 0.007 0.007

FAULT CURRENT CALCULATIONS FROM: PANEL 'MDP' TO: PANEL D
NUMBER OF SETS WIRE SIZE LENGTH C TOTAL C

1 SET(S) OF 1/0CU 5FEET 8925 8925

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH C FACTOR 617 981 1557 2425 3806 4774 5907 7293 8925 10755 12844 15082

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH C FACTOR 16483 18177 19704 20566 22185 22965 24137 25278

SHORT CIRCUIT @ MDP 48081

CALCULATIONS ARE PERFORMED USING THE POINT-TO-POINT METHOD

F FACTOR 0.22
MULTIPLIER 0.82
SHORT CIRCUIT CURRENT 39273
MOTOR CONTRIBUTION 150
SHORT CIRCUIT CURRENT 39423

PANEL DP 
 SQUARE D OR SIEMENS 208 Y/120 V, 3 PHASE, 4 WIRE NEUTRAL BUS AMPACITY:  100% 
 ENCLOSURE:  NEMA 3R 225A MAIN CIRCUIT BREAKER GROUND BUS AMPACITY:  50% 
 MOUNTING:  SURFACE AIC RATING:  65K   

CIRCUIT PHASE VA DEMAND BREAKER BREAKER DEMAND PHASE VA CIRCUIT
IDENTIFICATION A B C % VA AMPS POLES POLES AMPS VA % C B A IDENTIFICATION

1 RAIN HARVESTING 1656 --- --- 1.00 1656 25 1 3 50 4104 1.00 --- --- 4104 CU-1 2
3 RAIN HARVESTING --- 200 --- 1.00 200 20 1 --- --- 4104 1.00 --- 4104 --- 4
5 IRRIGATION CONTROL --- --- 200 1.00 200 20 1 --- --- 4104 1.00 4104 --- --- 6
7 AIR COMPRESSOR 3864 --- --- 1.25 4830 70 3 3 60 4872 1.00 --- --- 4872 CU-2 8
9 --- 3864 --- 1.25 4830 --- --- --- --- 4872 1.00 --- 4872 --- 10
11 --- --- 3864 1.25 4830 --- --- --- --- 4872 1.00 4872 --- --- 12
13 SPACE 0 --- --- 1.00 0 --- --- 3 50 4104 1.00 --- --- 4104 CU-3 14
15 SPACE --- 0 --- 1.00 0 --- --- --- --- 4104 1.00 --- 4104 --- 16
17 SPACE --- --- 0 1.00 0 --- --- --- --- 4104 1.00 4104 --- --- 18
19 SPACE 0 --- --- 1.00 0 --- --- 3 50 4104 1.00 --- --- 4104 CU-4 20
21 SPACE --- 0 --- 1.00 0 --- --- --- --- 4104 1.00 --- 4104 --- 22
23 SPACE --- --- 0 1.00 0 --- --- --- --- 4104 1.00 4104 --- --- 24
25 SPACE 0 --- --- 1.00 0 --- --- 3 25 2112 1.00 --- --- 2112 CU-5 26
27 SPACE --- 0 --- 1.00 0 --- --- --- --- 2112 1.00 --- 2112 --- 28
29 SPACE --- --- 0 1.00 0 --- --- --- --- 2112 1.00 2112 --- --- 30
31 PARKING RECEP 180 --- --- 1.00 180 20 1 3 60 1 1.00 --- --- 1 SPARE 32
33 PARKING RECEP --- 180 --- 1.00 180 20 1 --- --- 1 1.00 --- 1 --- 34
35 PARKING RECEP --- --- 180 1.00 180 20 1 --- --- 1 1.00 1 --- --- 36
37 PARKING RECEP 180 --- --- 1.00 180 20 1 3 60 0 1.00 --- --- 0 SPD 38
39 PARKING RECEP --- 180 --- 1.00 180 20 1 --- --- 0 1.00 --- 0 --- 40
41 PARKING RECEP --- --- 180 1.00 180 20 1 --- --- 0 1.00 0 --- --- 42

TOTALS: 5880 4424 4424 17626 57891 19297 19297 19297 :TOTALS

CONNECTED VA PHASE A: 25177 CONNECTED AMPERES: 202 72619 :CONNECTED VA
CONNECTED VA PHASE B: 23721 DEMAND AMPERES: 210 75517 :DEMAND VA
CONNECTED VA PHASE C: 23721

VOLTAGE DROP CALCULATIONS FROM: FPL TRANSFORMER TO: PANEL DP 
NUMBER OF SETS WIRE SIZE LENGTH Z / 100 FT   Z / 100 CKT FT TOTAL Z VOLT DROP % V.D. FEEDER SIZED TO HAVE A

1 SET(S) OF 4/0CU 20 FEET 0.0140 0.0140 0.0028 0.587 0.28% VOLT. DROP LESS THAN:2%

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH Z PER 100 FT 0.294 0.190 0.121 0.078 0.052 0.042 0.035 0.028 0.023 0.019 0.016 0.014

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH Z PER 100 FT 0.012 0.011 0.010 0.010 0.009 0.008 0.007 0.007

FAULT CURRENT CALCULATIONS FROM: FPL TRANSFORMER TO: PANEL DP 
NUMBER OF SETS WIRE SIZE LENGTH C TOTAL C

1 SET(S) OF 4/0CU 20 FEET 15082 15082

COPPER WIRE SIZE 12 10 8 6 4 3 2 1 1/0 2/0 3/0 4/0
3-PH C FACTOR 617 981 1557 2425 3806 4774 5907 7293 8925 10755 12844 15082

COPPER WIRE SIZE 250 300 350 400 500 600 750 1000
3-PH C FACTOR 16483 18177 19704 20566 22185 22965 24137 25278

TRANSFORMER KVA 500

CALCULATIONS ARE PERFORMED USING THE POINT-TO-POINT METHOD.

VOLTAGE L-L 208
VOLTAGE L-N 120
TRANSFORMER %Z 1.8
TRANSFORMER FLC 1388
MULTIPLIER 55.56
SHORT CIRCUIT @ XMFR 77106
F FACTOR 0.85
MULTIPLIER 0.54
SHORT CIRCUIT CURRENT 41647   THREE PHASE
MOTOR CONTRIBUTION 363
SHORT CIRCUIT CURRENT 42010 TOTAL
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SCHENKELSHULTZ
A  R  C  H  I  T  E  C  T  U  R  E

ALL IDEAS, DESIGNS, ARRANGEMENTS AND PLANS INDICATED OR REPRESENTED BY
THIS DRAWING ARE OWNED BY AND THE PROPERTY OF SCHENKELSHULTZ AND WERE
CREATED, EVOLVED, AND DEVELOPED FOR USE ON AND IN CONNECTION WITH THE
SPECIFIED PROJECT. NONE OF THE IDEAS, DESIGNS, ARRANGEMENTS OR PLANS SHALL
BE USED BY OR DISCLOSED TO ANY PERSON, FIRM, OR CORPORATION FOR ANY
PURPOSE WHATSOEVER WITHOUT THE WRITTEN PERMISSION OF SCHENKELSHULTZ.
WRITTEN DIMENSIONS ON THESE DRAWINGS SHALL HAVE PRECEDENCE OVER SCALE
DIMENSIONS. CONTRACTORS SHALL VERIFY AND BE RESPONSIBLE FOR ALL
DIMENSIONS AND CONDITIONS ON THE JOB AND THIS OFFICE MUST BE NOTIFIED OF
ANY VARIATION FROM THE DIMENSIONS AND CONDITIONS SHOWN BY THESE
DRAWINGS. REVIEW OF SHOP DRAWINGS DOES NOT RELIEVE THE CONTRACTOR FROM
THE REQUIREMENT OF MEETING OR EXCEEDING THE PLANS AND SPECIFICATIONS .
CONFIDENTIAL COPYRIGHT 2006 SCHENKELSHULTZ.  WARNING: REPRODUCTION
HEREOF IS A CRIMINAL OFFENSE UNDER 18 U.S.C. SEC. 506. UNAUTHORIZED
DISCLOSURE MAY CONSTITUTE A VIOLATION OF APPLICABLE STATE AND FEDERAL LAW.
THE IDEAS, ARRANGEMENTS AND DESIGNS DISCLOSED HEREIN MAY BE PATENTED OR
BE THE SUBJECT OF PENDING PATENT APPLICATION.
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TO THE BEST OF MY KNOWLEDGE, SAID PLANS AND SPECIFICATIONS
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schenkelshultz.com
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date:
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drawn:

SCHENKELSHULTZ
A  R  C  H  I  T  E  C  T  U  R  E

ALL IDEAS, DESIGNS, ARRANGEMENTS AND PLANS INDICATED OR REPRESENTED BY
THIS DRAWING ARE OWNED BY AND THE PROPERTY OF SCHENKELSHULTZ AND WERE
CREATED, EVOLVED, AND DEVELOPED FOR USE ON AND IN CONNECTION WITH THE
SPECIFIED PROJECT. NONE OF THE IDEAS, DESIGNS, ARRANGEMENTS OR PLANS SHALL
BE USED BY OR DISCLOSED TO ANY PERSON, FIRM, OR CORPORATION FOR ANY
PURPOSE WHATSOEVER WITHOUT THE WRITTEN PERMISSION OF SCHENKELSHULTZ.
WRITTEN DIMENSIONS ON THESE DRAWINGS SHALL HAVE PRECEDENCE OVER SCALE
DIMENSIONS. CONTRACTORS SHALL VERIFY AND BE RESPONSIBLE FOR ALL
DIMENSIONS AND CONDITIONS ON THE JOB AND THIS OFFICE MUST BE NOTIFIED OF
ANY VARIATION FROM THE DIMENSIONS AND CONDITIONS SHOWN BY THESE
DRAWINGS. REVIEW OF SHOP DRAWINGS DOES NOT RELIEVE THE CONTRACTOR FROM
THE REQUIREMENT OF MEETING OR EXCEEDING THE PLANS AND SPECIFICATIONS .
CONFIDENTIAL COPYRIGHT 2006 SCHENKELSHULTZ.  WARNING: REPRODUCTION
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Luminaire Schedule

Symbol Qty Label Arrangement Total Lamp Lumens LLF Description

14 MC-GSM-400-MP-3S-862 SINGLE 40000 1.000 MC-GSM-400-MP-3S-862

7 MC-GSM-400-MP-5S-864 SINGLE 40000 1.000 MC-GSM-400-MP-5S-864

4 MC-GSM-400-MP-5S-822 SINGLE 40000 1.000 MC-GSM-400-MP-5S-822

Calculation Summary

Label CalcType Units Avg Max Min Avg/Min Max/Min Description

PARKING AREA AND DRIVES Illuminance Fc 1.98 36.1 0.0 N.A. N.A. HORIZONTAL PLANE OF CALCULATION AT ZERO FT AFG

PROPERTY LINE Illuminance Fc 0.05 0.61 0.00 N.A. N.A. HORIZONTAL LINE OF CALCULATION AT 5FT AFG
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CONTROL MATRIX
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SD505-DUCTDUCT SMOKE DETECTOR4

ADDITIONAL NOTES

SILENT KNIGHT 5860

END-OF-LINE RESISTOR (EOL)

STROBE (CEILING MOUNTED)

1 REMOTE ANNUNCIATOR PANEL

QYT

FIRE ALARM DEVICE LEGEND

11

1

DEVICE TYPESYMBOL

M-MONITOR , DM-DUAL MONITOR, R-RELAY

SD500-PS

SILENT KNIGHT 5808

ADDRESSABLE MODULE

FIRE ALARM CONTROL PANEL

MANUAL PULL STATION

SD500-MIM, SD500-ARM, SD500-ANM

DEVICE MODEL

SEE
PLAN

ANM-ADDRESSABLE NOTIFICATION MODULE

3 (M)

20 HORN / STROBE (CEILING MOUNTED)

SD505-APSPHOTOELECTRIC SMOKE DETECTOR1

TAMPER SWITCH

SYSTEM SENSOR CEILING MOUNTED

FLOW SWITCH

HORN / STROBE (WALL MOUNTED)2 SYSTEM SENSOR WALL MOUNTED

4 (R)

SYSTEM SENSOR CEILING MOUNTED

WEATHERPROOF 

SURGE SUPPRESSION MODULE

HORN / STROBE (WALL MOUNTED)1 SYSTEM SENSOR WALL MOUNTED
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SILENT KNIGHT 5808
ADDRESSABLE, SINGLE

SLC LOOP, PANEL

THE SLC LOOP SHOWN IS A SCHEMATIC REPRESENTATION
OF THE INITIATION CIRCUIT.  THIS DIAGRAM IS NOT MEANT
TO LIMIT THE INSTALLING CONTRACTOR TO THE SPECIFIC

INITIATION DEVICE CIRCUIT LAYOUT SHOWN. ACTUAL FIELD
CONDITIONS WILL DETERMINE FINAL DEVICE TIE-INS IN

RELATION TO OTHER DEVICES ON THE CIRCUIT.

ALSO, T-TAPS ARE ALLOWED ON THE SILENT KNIGHT, CLASS
B,  SIGNALING LINE LOOP ARRANGEMENT.  HOWEVER,

T-TAPS ARE NOT SHOWN ON THIS RISER DIAGRAM.  THE
CONTRACTOR SHALL MAKE ANY T-TAPS IN A JUNCTION BOX,
OR DEVICE BACK BOX, AS NEEDED, AND SHALL DOCUMENT

T-TAP LOCATIONS ON THE AS-BUILT PLAN SET.

FIRE ALARM NAC CIRCUIT VOLTAGE
DROP CALCULATIONS

FIRE ALARM CONTROL PANEL
(5808) BATTERY CALCULATION

*

SILENT KNIGHT 5860
REMOTE ANNUNCIATOR
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	03 41 00 Precast.pdf
	UGENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section Includes:
	Precast structural concrete.

	Related Sections:
	Division 03 Section "Cast-in-Place Concrete" for concrete topping and placing connection anchors in concrete.
	Division 04 Section "Unit Masonry" for inserts or anchorages required for precast concrete slab connections.


	DEFINITION
	Design Reference Sample:  Sample of approved precast structural concrete color, finish, and texture, preapproved by Architect.

	PERFORMANCE REQUIREMENTS
	Delegated Design:  Design precast structural concrete, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	Structural Performance:  Precast structural concrete units and connections shall withstand design loads indicated within limits and under conditions indicated.
	Structural Performance:  Provide precast structural concrete units and connections capable of withstanding the following design loads within limits and under conditions indicated:
	See plans for all loads.
	Design precast structural concrete framing system and connections to maintain clearances at openings, to allow for fabrication and construction tolerances, to accommodate live-load deflection, shrinkage and creep of primary building structure, and oth...
	Fire-Resistance Rating:  Select material and minimum thicknesses to provide indicated fire rating.


	ACTION SUBMITTALS
	Product Data:  For each type of product indicated.
	LEED Submittals:
	Product Data for Credit MR 4:  For products having recycled content, documentation indicating percentages by weight of postconsumer and preconsumer recycled content.  Include statement indicating cost for each product having recycled content.
	Design Mixtures for Credit ID 1:  For each concrete mixture containing fly ash as a replacement for portland cement or other portland cement replacements and for equivalent concrete mixtures that do not contain portland cement replacements.

	Design Mixtures:  For each precast concrete mixture.  Include compressive strength and water-absorption tests.
	Shop Drawings:  Include member locations, plans, elevations, dimensions, shapes and sections, openings, support conditions, and types of reinforcement, including special reinforcement.  Detail fabrication and installation of precast structural concret...
	Detail loose and cast-in hardware, lifting and erection inserts, connections, and joints.
	Indicate locations, tolerances, and details of anchorage devices to be embedded in or attached to structure or other construction.
	Include and locate openings larger than  2 inches.
	Indicate location of each precast structural concrete unit by same identification mark placed on panel.
	Indicate relationship of precast structural concrete units to adjacent materials.
	Indicate estimated camber for precast floor slabs with concrete toppings.
	Design Modifications:  If design modifications are proposed to meet performance requirements and field conditions, submit design calculations and Shop Drawings.  Do not adversely affect the appearance, durability, or strength of units when modifying d...

	Delegated-Design Submittal:  For precast structural concrete indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	INFORMATIONAL SUBMITTALS
	Qualification Data:  For fabricator.
	Material Certificates:  For the following, from manufacturer:
	Cementitious materials.
	Reinforcing materials and prestressing tendons.
	Admixtures.

	Material Test Reports:  For aggregates.
	Source quality-control reports.
	Field quality-control reports.

	QUALITY ASSURANCE
	Fabricator Qualifications: A firm that assumes responsibility for engineering precast structural concrete units to comply with performance requirements.  Responsibility includes preparation of Shop Drawings and comprehensive engineering analysis by a ...
	Participates in PCI's Plant Certification program at time of bidding and is designated a PCI-certified plant as follows:
	Group C, Category C2 - Prestressed Hollowcore and Repetitively Produced Products.
	Group CA, Category C2A - Prestressed Hollowcore and Repetitively Produced Products.


	Installer Qualifications:  A precast concrete erector qualified  at time of bidding, as evidenced by PCI's Certificate of Compliance, to erect Category S1 - Simple Structural Systems.
	Installer Qualifications:  An experienced precast concrete erector who, before erection of precast concrete, has retained a "PCI-Certified Field Auditor" to conduct a field audit of a project installed by erector in Category S1 - Simple Structural Sys...
	Testing Agency Qualifications:  Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	Design Standards:  Comply with ACI 318 (ACI 318M) and design recommendations in PCI MNL 120, "PCI Design Handbook - Precast and Prestressed Concrete," applicable to types of precast structural concrete units indicated.
	Quality-Control Standard:  For manufacturing procedures and testing requirements, quality-control recommendations, and dimensional tolerances for types of units required, comply with PCI MNL 116, "Manual for Quality Control for Plants and Production o...
	Fire-Resistance Calculations:  Where indicated, provide precast structural concrete units whose fire resistance meets the prescriptive requirements of authorities having jurisdiction or has been calculated according to PCI MNL 124, "Design for Fire Re...
	Preinstallation Conference:  Conduct conference at Project site.

	DELIVERY, STORAGE, AND HANDLING
	Support units during shipment on nonstaining shock-absorbing material in same position as during storage.
	Store units with adequate bracing and protect units to prevent contact with soil, to prevent staining, and to prevent cracking, distortion, warping or other physical damage.
	Store units with dunnage across full width of each bearing point unless otherwise indicated.
	Place adequate dunnage of even thickness between each unit.
	Place stored units so identification marks are clearly visible, and units can be inspected.

	Handle and transport units in a position consistent with their shape and design in order to avoid excessive stresses that would cause cracking or damage.
	Lift and support units only at designated points shown on Shop Drawings.

	COORDINATION
	Furnish loose connection hardware and anchorage items to be embedded in or attached to other construction before starting that Work.  Provide locations, setting diagrams, templates, instructions, and directions, as required, for installation.


	PRODUCTS
	MOLD MATERIALS
	Molds:  Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that will provide continuous and true precast concrete surfaces within fabrication tolerances indicated; nonreactive with concrete and suitable for producing required ...
	Mold-Release Agent:  Commercially produced liquid-release agent that will not bond with, stain or adversely affect precast concrete surfaces and will not impair subsequent surface or joint treatments of precast concrete.

	Form Liners:  Furnish with manufacturer's recommended liquid-release agent that will not bond with, stain, or adversely affect precast concrete surfaces and will not impair subsequent surface or joint treatments of precast concrete.
	Surface Retarder:  Chemical set retarder, capable of temporarily delaying final hardening of newly placed concrete mixture to depth of reveal specified.

	REINFORCING MATERIALS
	Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
	Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	Supports:  Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place according to PCI MNL 116.

	PRESTRESSING TENDONS
	Pretensioning Strand: As a minimum ASTM A 416/A 416M, Grade 250, low-relaxation strand.

	CONCRETE MATERIALS
	Portland Cement:  ASTM C 150, Type I or Type III, gray, unless otherwise indicated.
	For surfaces exposed to view in finished structure, mix gray with white cement, of same type, brand, and mill source.

	Supplementary Cementitious Materials:
	Fly Ash:  ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent.
	Metakaolin Admixture:  ASTM C 618, Class N.
	Silica Fume Admixture:  ASTM C 1240, with optional chemical and physical requirement.
	Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.

	Normal-Weight Aggregates:  Except as modified by PCI MNL 116, ASTM C 33, with coarse aggregates complying with Class 5S.  Stockpile fine and coarse aggregates for each type of exposed finish from a single source (pit or quarry) for Project.
	Face-Mixture-Coarse Aggregates:  Selected, hard, and durable; free of material that reacts with cement or causes staining; to match selected finish sample.
	Gradation:  Uniformly graded.

	Face-Mixture-Fine Aggregates:  Selected, natural or manufactured sand of same material as coarse aggregate unless otherwise approved by Architect.

	Lightweight Aggregates:  Except as modified by PCI MNL 116, ASTM C 330, with absorption less than 11 percent.
	Coloring Admixture:  ASTM C 979, synthetic or natural mineral-oxide pigments or colored water-reducing admixtures, temperature stable, and nonfading.
	Water:  Potable; free from deleterious material that may affect color stability, setting, or strength of concrete and complying with chemical limits of PCI MNL 116.
	Air-Entraining Admixture:  ASTM C 260, certified by manufacturer to be compatible with other required admixtures.
	Chemical Admixtures:  Certified by manufacturer to be compatible with other admixtures and to not contain calcium chloride.
	Water-Reducing Admixtures:  ASTM C 494/C 494M, Type A.
	Retarding Admixture:  ASTM C 494/C 494M, Type B.
	Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.
	High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M.

	Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete.

	GROUT MATERIALS
	Sand-Cement Grout:  Portland cement, ASTM C 150, Type I, and clean, natural sand, ASTM C 144 or ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.
	Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing and water-reducing agents, complying with ASTM C 1107, Grade A for dry...
	Epoxy-Resin Grout:  Two-component, mineral-filled epoxy resin; ASTM C 881/C 881M, of type, grade, and class to suit requirements.

	CONCRETE MIXTURES
	Prepare design mixtures for each type of precast concrete required.
	Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as needed to reduce the total amount of portland cement, which would otherwise be used, by not less than 40 percent.
	Limit use of fly ash to 25 percent replacement of portland cement by weight and granulated blast-furnace slag to 40 percent of portland cement by weight; metakaolin and silica fume to 10 percent of portland cement by weight.

	Design mixtures may be prepared by a qualified independent testing agency or by qualified precast plant personnel at precast structural concrete fabricator's option.
	Limit water-soluble chloride ions to maximum percentage by weight of cement permitted by ACI 318 (ACI 318M) or PCI MNL 116 when tested according to ASTM C 1218/C 1218M.
	Normal-Weight Concrete Mixtures:  Proportion by either laboratory trial batch or field test data methods according to ACI 211.1, with materials to be used on Project, to provide normal-weight concrete with the following properties:
	Compressive Strength (28 Days):  5000 psi (34.5 MPa).
	Maximum Water-Cementitious Materials Ratio:  0.45.

	Water Absorption:  6 percent by weight or 14 percent by volume, tested according to PCI MNL 116.
	Lightweight Concrete Backup Mixtures:  Proportion mixtures by either laboratory trial batch or field test data methods according to ACI 211.2, with materials to be used on Project, to provide lightweight concrete with the following properties:
	Compressive Strength (28 Days):  5000 psi (34.5 MPa).
	Unit Weight:  Calculated equilibrium unit weight of 115 lb/cu. ft. (1842 kg/cu. m), plus or minus 3 lb/cu. ft. (48 kg/cu. m), according to ASTM C 567.

	Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of placement having an air content complying with PCI MNL 116.
	When included in design mixtures, add other admixtures to concrete mixtures according to manufacturer's written instructions.
	Concrete Mix Adjustments:  Concrete mix design adjustments may be proposed if characteristics of materials, Project conditions, weather, test results, or other circumstances warrant.

	MOLD FABRICATION
	Molds:  Accurately construct molds, mortar tight, of sufficient strength to withstand pressures due to concrete-placement operations and temperature changes and for prestressing and detensioning operations.  Coat contact surfaces of molds with release...
	Place form liners accurately to provide finished surface texture indicated.  Provide solid backing and supports to maintain stability of liners during concrete placement.  Coat form liner with form-release agent.

	Maintain molds to provide completed precast structural concrete units of shapes, lines, and dimensions indicated, within fabrication tolerances specified.

	FABRICATION
	Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware:  Fabricate anchorage hardware with sufficient anchorage and embedment to comply with design requirements.  Accurately position for attachment of loose hardware, and secure in plac...
	Weld-headed studs and deformed bar anchors used for anchorage according to AWS D1.1/D1.1M and AWS C5.4, "Recommended Practices for Stud Welding."

	Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels, cramps, hangers, and other hardware shapes for securing precast structural concrete units to supporting and adjacent construction.
	Cast-in reglets, slots, holes, and other accessories in precast structural concrete units as indicated on the Contract Drawings.
	Cast-in openings larger than 2 inches in any dimension.  Do not drill or cut openings or prestressing strand without Engineer’s approval.
	Reinforcement:  Comply with recommendations in PCI MNL 116 for fabricating, placing, and supporting reinforcement.
	Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy the bond with concrete.  When damage to epoxy-coated reinforcement exceeds limits specified, repair with patching material compatible with coating mate...
	Accurately position, support, and secure reinforcement against displacement during concrete-placement and consolidation operations.  Completely conceal support devices to prevent exposure on finished surfaces.
	Place reinforcement to maintain at least 3/4-inch (19-mm) minimum coverage.  Increase cover requirements according to ACI 318 (ACI 318M) when units are exposed to corrosive environment or severe exposure conditions.  Arrange, space, and securely tie b...
	Place reinforcing steel and prestressing strand to maintain at least 3/4-inch (19-mm) minimum concrete cover.  Increase cover requirements for reinforcing steel to 1-1/2 inches (38 mm) when units are exposed to corrosive environment or severe exposure...
	Install welded wire fabric in lengths as long as practicable.  Lap adjoining pieces at least one full mesh spacing and wire tie laps, where required by design.  Offset laps of adjoining widths to prevent continuous laps in either direction.

	Reinforce precast structural concrete units to resist handling, transportation, and erection stresses.
	Prestress tendons for precast structural concrete units by either pretensioning or post-tensioning methods.  Comply with PCI MNL 116.
	Delay detensioning or post-tensioning of precast, prestressed structural concrete units until concrete has reached its indicated minimum design release compressive strength as established by test cylinders cured under same conditions as concrete.
	Detension pretensioned tendons either by gradually releasing tensioning jacks or by heat cutting tendons, using a sequence and pattern to prevent shock or unbalanced loading.
	If concrete has been heat cured, detension while concrete is still warm and moist to avoid dimensional changes that may cause cracking or undesirable stresses.
	Protect strand ends and anchorages with bituminous, zinc-rich, or epoxy paint to avoid corrosion and possible rust spots.
	Protect strand ends and anchorages with a minimum of 1-inch- (25-mm-) thick, nonmetallic, nonshrink, grout mortar and sack rub surface.  Coat or spray the inside surfaces of pocket with bonding agent before installing grout.

	Comply with requirements in PCI MNL 116 and in this Section for measuring, mixing, transporting, and placing concrete.  After concrete batching, no additional water may be added.
	Place face mixture to a minimum thickness after consolidation of the greater of 1 inch (25 mm) or 1.5 times the maximum aggregate size, but not less than the minimum reinforcing cover specified.
	Place concrete in a continuous operation to prevent seams or planes of weakness from forming in precast concrete units.
	Place backup concrete mixture to ensure bond with face-mixture concrete.

	Thoroughly consolidate placed concrete by internal and external vibration without dislocating or damaging reinforcement and built-in items, and minimize pour lines, honeycombing, or entrapped air on surfaces.  Use equipment and procedures complying wi...
	Place self-consolidating concrete without vibration according to PCI TR-6, "Interim Guidelines for the Use of Self-Consolidating Concrete in Precast/Prestressed Concrete Institute Member Plants."

	Comply with ACI 306.1 procedures for cold-weather concrete placement.
	Comply with PCI MNL 116 procedures for hot-weather concrete placement.
	Identify pickup points of precast structural concrete units and orientation in structure with permanent markings, complying with markings indicated on Shop Drawings.  Imprint or permanently mark casting date on each precast structural concrete unit on...
	Cure concrete, according to requirements in PCI MNL 116, by moisture retention without heat or by accelerated heat curing using low-pressure live steam or radiant heat and moisture.  Cure units until compressive strength is high enough to ensure that ...
	Discard and replace precast structural concrete units that do not comply with requirements, including structural, manufacturing tolerance, and appearance, unless repairs meet requirements in PCI MNL 116 and meet Architect's approval.

	FABRICATION TOLERANCES
	Fabricate precast structural concrete units straight and true to size and shape with exposed edges and corners precise and true so each finished unit complies with PCI MNL 116 product dimension tolerances.

	COMMERCIAL FINISHES
	Commercial Grade:  Remove fins and large protrusions and fill large holes.  Rub or grind ragged edges.  Faces must have true, well-defined surfaces.  Air holes, water marks, and color variations are permitted.  Limit form joint offsets to 3/16 inch (5...
	Standard Grade:  Normal plant-run finish produced in molds that impart a smooth finish to concrete.  Surface holes smaller than 1/2 inch (13 mm) caused by air bubbles, normal color variations, form joint marks, and minor chips and spalls are permitted...
	Grade B Finish:  Fill air pockets and holes larger than 1/4 inch (6 mm) in diameter with sand-cement paste matching color of adjacent surfaces.  Fill air holes greater than 1/8 inch (3 mm) in width that occur more than once per 2 sq. in. (1300 sq. mm)...
	Grade A Finish:  Fill surface blemishes with the exception of air holes 1/16 inch (1.6 mm) in width or smaller, and form marks where the surface deviation is less than 1/16 inch (1.6 mm).  Float apply a neat cement-paste coating to exposed surfaces.  ...
	Screed or float finish unformed surfaces.  Strike off and consolidate concrete with vibrating screeds to a uniform finish.  Hand screed at projections.  Normal color variations, minor indentations, minor chips, and spalls are permitted.  Major imperfe...
	Smooth, steel trowel finish unformed surfaces.  Consolidate concrete, bring to proper level with straightedge, float, and trowel to a smooth, uniform finish.
	Apply roughened surface finish according to ACI 318 (ACI 318M) to precast concrete units that will receive concrete topping after installation.

	SOURCE QUALITY CONTROL
	Testing Agency: Owner will engage a qualified testing agency to evaluate precast structural concrete fabricator's quality-control and testing methods.
	Allow testing agency access to material storage areas, concrete production equipment, concrete placement, and curing facilities.  Cooperate with testing agency and provide samples of materials and concrete mixtures as may be requested for additional t...

	Testing:  Test and inspect precast structural concrete according to PCI MNL 116 requirements.
	Test and inspect self-consolidating concrete according to PCI TR-6.

	Strength of precast structural concrete units will be considered deficient if units fail to comply with ACI 318 (ACI 318M) requirements for concrete strength.
	If there is evidence that strength of precast concrete units may be deficient or may not comply with ACI 318 (ACI 318M) requirements, employ a qualified testing agency to obtain, prepare, and test cores drilled from hardened concrete to determine comp...
	A minimum of three representative cores will be taken from units of suspect strength, from locations directed by Architect.
	Cores will be tested in an air-dry condition or, if units will be wet under service conditions, test cores after immersion in water in a wet condition.
	Strength of concrete for each series of 3 cores will be considered satisfactory if average compressive strength is equal to at least 85 percent of 28-day design compressive strength and no single core is less than 75 percent of 28-day design compressi...
	Test results will be made in writing on same day that tests are performed, with copies to Architect, Contractor, and precast concrete fabricator.  Test reports will include the following:
	Project identification name and number.
	Date when tests were performed.
	Name of precast concrete fabricator.
	Name of concrete testing agency.
	Identification letter, name, and type of precast concrete unit(s) represented by core tests; design compressive strength; type of break; compressive strength at breaks, corrected for length-diameter ratio; and direction of applied load to core in rela...


	Patching:  If core test results are satisfactory and precast structural concrete units comply with requirements, clean and dampen core holes and solidly fill with same precast concrete mixture that has no coarse aggregate, and finish to match adjacent...
	Defective Units:  Discard and replace precast structural concrete units that do not comply with requirements, including strength, manufacturing tolerances, and color and texture range.  Chipped, spalled, or cracked units may be repaired, subject to Ar...


	EXECUTION
	EXAMINATION
	Examine supporting structural frame or foundation and conditions for compliance with requirements for installation tolerances, true and level bearing surfaces, and other conditions affecting performance of the Work.
	Proceed with installation only after unsatisfactory conditions have been corrected.
	Do not install precast concrete units until supporting, cast-in-place, building structural framing has attained minimum allowable design compressive strength or until supporting steel or other structure is complete.

	INSTALLATION
	Install clips, hangers, bearing pads, and other accessories required for connecting precast structural concrete units to supporting members and backup materials.
	Erect precast structural concrete level, plumb, and square within specified allowable tolerances.  Provide temporary structural framing, supports, and bracing as required to maintain position, stability, and alignment of units until permanent connection.
	Install temporary steel or plastic spacing shims or bearing pads as precast structural concrete units are being erected.  Tack weld steel shims to each other to prevent shims from separating.
	Maintain horizontal and vertical joint alignment and uniform joint width as erection progresses.
	Remove projecting lifting devices and grout fill voids within recessed lifting devices flush with surface of adjacent precast surfaces when recess is exposed.
	For hollow-core slab voids used as electrical raceways or mechanical ducts, align voids between units and tape butt joint at end of slabs.

	Connect precast structural concrete units in position by bolting, welding, grouting, or as otherwise indicated on Shop Drawings.  Remove temporary shims, wedges, and spacers as soon as practical after connecting and grouting are completed.
	Do not permit connections to disrupt continuity of roof flashing.

	Field cutting of precast units is not permitted without approval of the Architect.
	Fasteners:  Do not use drilled or powder-actuated fasteners for attaching accessory items to precast, prestressed concrete units.
	Grouting:  Grout connections and joints and open spaces at keyways, connections, and joints where required or indicated on Shop Drawings.  Retain grout in place until hard enough to support itself.  Pack spaces with stiff grout material, tamping until...
	Place grout to finish smooth, level, and plumb with adjacent concrete surfaces.
	Fill joints completely without seepage to other surfaces.
	Trowel top of grout joints on roofs smooth and uniform.  Finish transitions between different surface levels not steeper than 1 to 12.
	Place grout end cap or dam in voids at ends of hollow-core slabs.
	Promptly remove grout material from exposed surfaces before it affects finishes or hardens.
	Keep grouted joints damp for not less than 24 hours after initial set.


	ERECTION TOLERANCES
	Erect precast structural concrete units level, plumb, square, true, and in alignment without exceeding the noncumulative erection tolerances of PCI MNL 135.
	Minimize variations between adjacent slab members by jacking, loading, or other method recommended by fabricator and approved by Architect.

	FIELD QUALITY CONTROL
	Special Inspections: Owner will engage a qualified special inspector to perform the following special inspections:
	Erection of precast structural concrete members.

	Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	Field welds will be visually inspected and nondestructive tested according to ASTM E 165 or ASTM E 709.  High-strength bolted connections will be subject to inspections.
	Testing agency will report test results promptly and in writing to Contractor and Architect.
	Repair or remove and replace work where tests and inspections indicate that it does not comply with specified requirements.
	Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	Prepare test and inspection reports.

	REPAIRS
	Repair precast structural concrete units if permitted by Architect and Engineer.
	Repairs may be permitted if structural adequacy, serviceability, durability, and appearance of units has not been impaired.

	Mix patching materials and repair units so cured patches blend with color, texture, and uniformity of adjacent exposed surfaces and show no apparent line of demarcation between original and repaired work, when viewed in typical daylight illumination f...
	Prepare and repair damaged galvanized coatings with galvanizing repair paint according to ASTM A 780.
	Wire brush, clean, and paint damaged prime-painted components with same type of shop primer.
	Remove and replace damaged precast structural concrete units that cannot be repaired or when repairs do not comply with requirements as determined by Architect.

	CLEANING
	Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from concrete surfaces and adjacent materials immediately.
	Clean exposed surfaces of precast concrete units after erection and completion of joint treatment to remove weld marks, other markings, dirt, and stains.
	Perform cleaning procedures, if necessary, according to precast concrete fabricator's written recommendations.  Clean soiled precast concrete surfaces with detergent and water, using stiff fiber brushes and sponges, and rinse with clean water.  Protec...
	Do not use cleaning materials or processes that could change the appearance of exposed concrete finishes or damage adjacent materials.
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	Where indicated 0n Drawings, for exterior masonry walls requiring thermal insulation, provide nontoxic foamed-in-place masonry wall insulation, R value of not less than 6.0 in 8” concrete masonry, with a density of 125 lbs. or greater.  Insulation sha...
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