
 

 

Republic of the Philippines 
SOUTHERN LEYTE STATE UNIVERSITY 

Main Campus, Sogod, Southern Leyte 
website: www.slsuonline.edu.ph 

email: slsumaincampus@gmail.com/ 
op@slsuonline.edu.ph telefax: (053) 577-8299 

 

 

Bids & Awards Committee 
==================================================================== 

 
SUPPLEMENTAL/BID BULLETIN No. 04 

 

Construction of Fish Processing Plant Facility 
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SLAB
NUMBERS THK TYPE

BOTTOM REINFORCEMENT TOP REINFORCEMENT
DISTRIBUTIONSHORT SPAN

(BENT UP)
LONG SPAN
(BENT UP)
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GENERAL NOTES

1.0   STANDARD AND REFERENCES
THE FOLLOWING SHALL GOVERN THE DESIGN, FABRICATION AND CONSTRUCTION

OF THE PROJECT.
1.1 NATIONAL STRUCTURAL CODE OF THE PHILIPPINES (N.S.C.P.) 7TH EDITION 2015

2.0   DESIGN CRITERIA
2.1 LOADINGS

A. DEADLOAD
Concrete 23.56 KN/M³
Steel 76.93 KN/M
Roof dead load 2.00 KPa
Parapet Wall (H=1m) 3.11 KN/m
Masonry Wall with finishes( H=3.5m) 10.89 KN/m

Dead Load for Slab (2F)           
Ceramic Tile (20mm) on 25mm mortar bed 1.1 kPa
Electrical & Plumbing Allowance 0.1 kPa
Suspended Steel Channel System 0.1 kPa
6mm Fiber Cement Sheet 0.17 kPa
Movable Partitions 0.24 kPa
150mm thk Slab 3.54 kPa

Total 5.25 kPa

B. LIVELOAD
Storage 6.0 kPa
Office 2.9 kPa
Assembly Area (Movable seats) 4.8 kPa

C. WIND LOAD
BASIC WIND SPEED  VELOCITY,  V = 250 KPH
P = qh[(GCpf) - (GCpi)] (Design Wind Pressure)
Where:  qh = VELOCITY PRESSURE, KPA

    GCpf = EXTERNAL  PRESSURE COEFFICIENT
                                             GCpI =  INTERRNAL  PRESSURE COEFFICIENT

D. SEISMIC LOAD (NSCP 2015)

Where: W = TOTAL DEAD LOAD
   T   = NATURAL PERIOD = Ct (hn)^(3

4)
WHERE: C = NUMERICAL COEFFICIENT

    h = BUILDING HEIGHT
    I   = IMPORTANCE FACTOR = 1.0
    R  = RESPONSE MODIFICATION FACTOR = 8.5

2.2 DESIGN STRESSES
A. CONCRETE FOR FOOTING AND COLUMNS fc'= 24.14 mpa or 3500psi (Class A)
B. CONCRETE FOR BEAM AND SLAB fc'= 24.14 mpa or 3500psi (Class A)
C. CONCRETE FOR SLAB ON FILL fc'= 20.68 mpa or 3000psi (Class B)
D. REINFORCING STEEL BARS fy = (refer column & beam schedule)
E. MASONRY UNIT

(non load bearing chb walls) fm' = 3.45mpa (500psi)

3. IN THE INTERPRETATION OF THE DRAWING, INDICATED DIMENSIONS SHALL GOVERN AND
DISTANCES AND SIZES SHALL NOT BE SCALED FOR CONSTRUCTION PURPOSES.

4. IN REFERENCE TO OTHER DRAWINGS, SEE ARCHITECTURAL DRAWINGS FOR DEPRESSIONS IN
FLOOR SLABS, OPENINGS IN THE WALLS AND SLABS, INTERIOR PARTITIONS, LOCATION OF
DRAINS ETC.

5. IN CASE OF DISCREPANCIES AS TO THE LAYOUT, DIMENSIONS, AND ELEVATIONS BETWEEN
THE STRUCTURAL PLANS, AND ARCHITECTURAL DRAWINGS, THE CONTRACTOR SHALL NOTIFY
BOTH THE STRUCTURAL ENGINEER AND THE ARCHITECT.

6. ALL CONCRETE WORKS SHALL BE DONE IN ACCORDANCE WITH THE ACI 318 95 BUILDING
CODE REQUIREMENTS FOR THE REINFORCED CONCRETE AND ALL STRUCTURAL STEEL WORK
WITH AISC SPECIFICATION IN SO FAR AS THEY DO NOT CONFLICT WITH THE LOCAL BUILDING
CODE REQUIREMENT.

7. ACI REFERS TO AMERICAN CONCRETE INSTITUTE, AISC TO AMERICAN INSTITUTE OF STEEL
CONSTRUCTION AND ASTM TO AMERICAN SOCIETY FOR TESTING MATERIALS.

8. CONSTRUCTION NOTES AND TYPICAL DETAILS APPLY TO ALL DRAWINGS UNLESS OTHERWISE
SHOWN OR NOTED, MODIFY TYPICAL DETAILS AS DIRECTED TO MEET SPECIAL CONDITIONS.

NOTES ON CONCRETE MIXES & PLACING
1. ALL CONCRETE SHALL DEVELOP A MIN. COMPRESSIVE STRENGTH AT THE END OF TWENTY

EIGHT DAYS W/ CORRESPONDING MAXIMUM SIZE AGGREGATE & SLUMPS AS FOLLOWS.

LOCATION:                     28 DAYS STRENGTH      MAX SIZE OF AGGREGATE      MAX SLUMP
FOOTINGS AND COLUMNS            3500 psi                                20mm                                100mm
BEAMS AND SLABS                          3500 psi                                20mm                                100mm
SLAB ON FILL AND CANOPY          3000 psi                                20mm                                100mm

2. MAINTAIN MINIMUM CONCRETE COVER FOR REINFORCING STEEL AS FOLLOWS.

SUSPENDED SLABS - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -30mm

SLAB ON GRADE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -40mm

v = CvI
RT W

BEAM STIRRUPS AND COLUMN TIES- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -45mm

WALLS ABOVE GRADE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 25mm

WHERE CONCRETE IS EXPOSED TO EARTH - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 50mm
 BUT POURED AGAINST FORMS

WHERE CONCRETE IS DEPOSITED- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 75mm
DIRECTLY AGAINST EARTH

3. CONCRETE SHALL BE DEPOSITED IN ITS FINAL POSITION WITHOUT SEGREGATION.
RE-HANDLING OR PLACING SHALL BE DONE PREFERABLY WITH BUGGIES, BUCKETS OR
WHEELBARROWS, NO CHUTES WILL BE ALLOWED EXCEPT TO TRANSFER CONCRETE
FROM HOPPERS TO BUGGIES, WHEELBARROWS OR BUCKETS IN WHICH CASE THEY
SHALL NOT EXCEED SIX (6) METERS IN AGGREGATE LENGTH.

4. NO DEPOSITING OF CONCRETE SHALL BE ALLOWED WITHOUT THE USE OF VIBRATORS
UNLESS AUTHORIZED IN WRITING BY THE DESIGNERS AND ONLY FOR UNUSUAL
CONDITIONS WHERE VIBRATIONS ARE EXTREMELY DIFFICULT TO ACCOMPLISH.

5. ALL ANCHOR BOLTS, DOWELS, AND OTHER INSERTS, SHALL BE PROPERLY POSITIONED
AND SECURED IN PLACE PRIOR TO PLACING OF CONCRETE.

6. ALL CONCRETE SHALL BE KEPT MOIST FOR A MINIMUM OF SEVEN CONSECUTIVE DAYS
IMMEDIATELY AFTER POURING BY THE USE OF WET BURLAPS, FOG SPRAYING, CURING
COMPOUNDS OR OTHER APPROVED METHODS.

7.STRIPPING OF FORMS AND SHORES:

FOUNDATION - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -24 HRS.

SUSPENDED SLAB EXCEPT WHEN ADDITIONAL LOADS ARE IMPOSED - - - - - - - - 8 DAYS

WALLS- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -21 DAYS

BEAMS- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -14 DAYS

COLUMNS- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  21 DAYS

8. THE CONTRACTOR SHALL SUBMIT THE SCHEDULE OF POURING AND THE LOCATION OF
THE CONSTRUCTION JOINTS TO THE STRUCTURAL ENGINEER AT LEAST FOUR (4) DAYS
PRIOR TO THE POURING FOR APPROVAL.

9.THE CONTRACTOR SHALL FURNISH AND MAINTAIN ADEQUATE FORMS AND SHORINGS
UNTIL THE CONCRETE MEMBERS HAVE ATTAINED THEIR WORKING CONDITION
AND STRENGTH.

NOTES ON FOOTINGS
1. FOOTINGS ARE DESIGNED FOR AN ALLOWABLE SOIL BEARING PRESSURE OF 100 kPa .

CONTRACTOR SHALL REPORT TO THE ENGINEER, IN WRITING, THE ACTUAL SOIL
CONDITIONS UNCOVERED AND CONFIRM ACTUAL BEARING CAPACITY OF SOIL BEFORE
DEPOSITING CONCRETE.

2. FOOTING SHALL REST AT LEAST 1500mm BELOW NATURAL GRADE LINE UNLESS OTHERWISE
INDICATED IN PLANS. NO FOOTING SHALL REST ON FILL

3. MINIMUM CONCRETE PROTECTION FOR REINFORCEMENTS SHALL BE 75mm CLEAR FOR
CONCRETE DEPOSITED THE GROUND AND 50mm FOR CONCRETE DEPOSITED AGAINST A
FORMWORK.

IN CASES WHERE THE SOIL CONDITION IS SUCH THAT THE MINIMUM ALLOWABLE SOIL
PRESSURE OF 100 kPa CAN NOT BE ATTAINED AT PRACTICAL DEPTHS, THE USE OF
MICROPILES, BORED PILES OR DRIVEN PILES MAY BE ADOPTED IN LIEU OF STANDARD
ISOLATED FOOTINGS.

NOTES ON REINFORCEMENT
1. UNLESS OTHERWISE NOTED IN PLANS, THE YIELD STRENGTH OF REINFORCING BARS SHALL

BE:

A.FOOTINGS, FOOTING BEAMS AND GIRDERS - - - - - - - - - - - - -fy = 414 MPa (60,000 psi)

B. COLUMNS - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - fy = 414 MPa (60000 psi)

C.BEAMS AND GIRDER - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  fy = 414 MPa (60,000 psi)

       D. NON-LOAD BEARING WALL PARTITIONS, BEDDED SLABS, FLOOR & ROOF SLABS, 
PARAPETS, CATCH BASIN, SIDE WALK- - - - - - - - - - - - - - - fy = 227.5 MPa (33,000 psi)

2. ALL REINFORCING BARS SIZE 10mm OR LARGER SHALL BE DEFORMED IN ACCORDANCE
WITH ASTM A 706. BARS SMALLER THAN 10mm MAY BE PLAIN.

3. SPLICES SHALL BE SECURELY WIRED TOGETHER & SHALL LAP OR EXTEND IN ACCORDANCE
W/ TABLE A & TABLE B (TABLE OF LAP SPLICE & ANCHORAGE LENGTH) UNLESS OTHERWISE
SHOWN ON DRAWINGS, SPLICES SHALL BE STAGGERED WHENEVER POSSIBLE.

NOTES ON CONCRETE SLABS
1. ALL SLAB REINFORCEMENTS SHALL BE 20mm CLEAR MINIMUM FROM BOTTOM AND FROM

THE TOP SLAB.

2. UNLESS OTHERWISE SHOWN, REINFORCEMENT IN CONTINUOUS  ELEVATED SLAB SHALL BE
CUT AS FOLLOWS:

TYPICAL BAR BENDING AND CUTTING DETAILS FOR SLABS
3. IF SLABS ARE REINFORCED BOTHWAYS BARS ALONG THE SHORTER SPAN SHALL BE

PLACED BELOW THOSE ALONG THE LONG SPAN AT THE CENTER AND OVER THE

5. UNLESS OTHERWISE NOTED IN THE PLANS ALL BEDDED SLABS SHALL BE REINFORCED WITH
10mm ø AT 250mm 0.C EACH WAY TO CENTER OF SLAB AND CONSTRUCTION JOINTS FOR
SAME SHALL NOT BE LESS THAN 3.65 METER APART

6. PROVIDE EXTRA REINFORCEMENTS FOR CORNER SLAB (TWO ADJACENT DISCONTINUOUS
EDGES) AS SHOWN BELOW.

7. CONCRETE SLAB REINFORCEMENTS SHALL BE PROPERLY SUPPORTED WITH 10mm ø STEEL
CHAIR OR APPROVED EQUIVALENT SPACED AT 1.0 METER ON CENTER BOTHWAYS.

NOTES ON COLUMNS
1. PROVIDE EXTRA SETS OF TIES AT 100mm 0.C FOR TIED COLUMN REINFORCEMENT ABOVE

AND BELOW BEAM-COLUMN CONNECTIONS FOR A DISTANCE FROM FACE OF
CONNECTION EQUAL TO THE GREATER OF THE OVERALL THICKNESS OF COLUMN, 1/6 THE
CLEAR HEIGHT OF COLUMN OR 450mm.

2. COLUMN TIES SHALL BE PROTECTED EVERYWHERE BY A COVERING OF CONCRETE CAST
MONOLITHICALLY WITH THE CORE WITH THE MINIMUM THCKNESS OF 40mm AND NOT LESS
THAN 40 TIMES THE MAXIMUM SIZE OF COARSE AGGREGATE IN MILLIMETERS,

3. WHERE COLUMNS CHANGE IN SIZE, VERTICAL REINFORCEMENTS SHALL BE OFFSET AT A
SLOPE OF NOT MORE THAN 1 IN 6 AND EXTRA 10mm TIES AT 100mm SHALL BE PROVIDED
THRU OUT THE OFFSET REGION

4. UNLESS OTHERWISE INDICATED IN THE PLANS LAP SPLICES FOR VERTICAL COLUMN
REINFORCEMENT SHALL BE MADE WITHIN THE CENTER HALF OF COLUMN HEIGHT, AND
APPROVED MECHANICAL DEVICES MAY BE USED PROVIDED THAT NOT MORE THAN
ALTERNATE BARS ARE WELDED OR MECHANICALLY SPLICED AT ANY LEVEL AND THE
VERTICAL DISTANCES BETWEEN THESE WELDS OR SPLICES OF ADJACENT BARS IS NOT LESS
THAN 600mm

L1/4 L1/4
L1

L2/4
L2

t

BOTTOM BAR

TOP BAR

BENT BAR

BOTTOM BAR

SCHEDULE OF MINIMUM SLAB REINFORCEMENT
THICKNESS

100mm

125mm

150mm

175mm

200mm

MINIMUM TEMPERATURE BARS

10mm Ø @ 250mm EACH WAY

10mm Ø @ 225mm EACH WAY

10mm Ø @ 185mm EACH WAY

10mm Ø @ 150mm EACH WAY

10mm Ø @ 140mm EACH WAY

IN TWO WAY SLAB EXTEND BARS UP
TOO BEAM SUPPORT

4-DIA. 12 @ 1800 LONG TOP BARS BEND
DOWN INTO EDGE BEAM. EXTENDED
BARS MIN. OF 1200 (4'-0") INTO BARS. DIA. 12 x 1000 LONG AT MID-DEPTH

 OF SLAB AT EACH CORNER

4-12 DIA. BOT. BARS
38mm Clear

OMIT TRIMMER BARS WHERE
OPENING IS FRAMED BY BEAM

TYPICAL CORNER SLAB DETAIL TYPICAL SLAB OPENING DETAIL

1- 12mm Dia Top and Bott. Bars

A

SECTION "A"

TYPICAL COLUMN ELEVATION SHOWING
DOWELS AND TIES SPACING
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JOINT HOOP SPACE @ "2Sh" WHEN THERE ARE
BEAMS HAVING WIDTH OF AT LEAST
ONE-HALF THE COLUMN WIDTH & DEPTHS
NOT LESS THAN THREE QUARTERS OF THE
DEEPEST BEAM THAT FRAME INTO FOUR SIDES
OF THE COLUMN. ALL OTHER CONDITIONS
USE HOOPS @ "Sh" CENTERS.

FOR COL. BAR SPLICES SEE TABLE OF MIN. LAP
SPLICE LENGTH OF COLUMN
REINFORCEMENT (SPACING OF TIES ALONG
THIS REGION SHALL NOT BE LESS THAN
100mm)

NOTE:
ALL CONCRETE REINF. DETAIL SHOULD BE
DONE IN ACCORDANCE WITH THE LATEST
EDITION OF ACI DETAILING MANUAL.

D

D

CROSS-TIE

350mm
Max

10
d M

in.

NOTES ON BEAMS AND GIRDERS.
1. UNLESS, OTHERWISE NOTED IN PLANS, CAMBER ALL BEAMS AND GIRDER AT LEAST 6mm ø

FOR EVERY 4.50M OF SPAN, EXCEPT CANTILEVERS FOR WHICH THE CAMBER SHALL BE AS
NOTED IN PLANS OR AS ORDERED BY THE ENGINEER BUT IN NO CASE LESS THAN 20mm
FOR EVERY 3.0M OF FREE SPAN.

2. TYPICAL BAR BENDING AND CUTTING DETAILS FOR BEAMS SHALL BE AS SHOWN IN FIGURE
B-1

3. IF THE BEAM REINFORCING BARS END IN A WALL THE CLEAR DISTANCE FROM THE BAR TO
THE FARTHER FACE OF THE WALL NOT BE LESS THAN 25mm. EMBEDMENT LENGTH SHALL BE
AS SHOWN IN A TABLE 'A' FOR TENSION BARS AND TABLE 'B' FOR COMPRESSION BARS
UNLESS SPECIFIED IN PLAN. TOP BAR SHALL NOT BE SPLICED WITHIN THE COLUMN OR
WITHIN A DISTANCE TWICE THE MEMBER DEPTH FROM THE FACE OF THE COLUMN. AT
LEAST TWO STIRRUPS SHALL BE PROVIDED AT ALL SPLICES.

4. IF THERE ARE TWO OR MORE LAYERS OF REINFORCING BARS, USE 25mmø BAR
SEPARATORS SPACED AT 1.0M ON CENTER. IN NO CASE SHALL THERE BE LESS THAN TWO
(2) SEPARATORS BETWEEN TWO LAYERS OF BARS.

5. MINIMUM CONCRETE PROTECTION FOR REINFORCING BARS OR STEEL SHAPES SHALL BE
AS SHOWN IN FIG. B-2 UNLESS SPECIFIED ELSEWHERE.

D

LAP SPLICE LENGTH AT ANY LEVEL
NO MORE THAN ALTERNATE BARS
SHOULD BE SPLICED MIN.
DISTANCE BET. TWO ADJACENT
BARS SPLICES SHALL BE 600mm

TYP. DETAIL OF COL. LAP SPLICE &
EXT. GIRDER TO COL. CONNECT

L2/3
L2

L2/3

L2/6 L2/6 L3/6 L3/6

L3/3L3/3
L3

Web Bars/Side Bars TOP CONT. BARS

BOTTOM CONT. BARS
FIG. B-1

TOP EXTRA BARS

BOTTOM EXTRA BARS

TABLE 'A'

TENSION BARS

EMBEDMENT LENGTHS AND LAPPED SPLICED IN MILLIMETERS

BAR SIZE

(DEFORMED

fc' = 24.13MPa (3500psi)

EMBEDMENT LAPPED

fc' = 27.6MPa (4000psi)

EMBEDMENT LAPPED

10mmØ

12mmØ

16mmØ

20mmØ

25mmØ

28mmØ

32mmØ

300mm 300mm 300mm 300mm

300mm 300mm 300mm 300mm

300mm 400mm 300mm 400mm

400mm 550mm 350mm 500mm

600mm 800mm 550mm 750mm

750mm 1000mm 650mm 850mm

950mm 1300mm 850mm 1100mm

TABLE 'B'

COMPRESSION BARS

EMBEDMENT LENGTHS AND LAPPED SPLICED IN MILLIMETERS

BAR SIZE

(DEFORMED

fc' = 24.13MPa (3500psi)

EMBEDMENT LAPPED

fc' = 27.6MPa (4000psi)

EMBEDMENT LAPPED

10mmØ

12mmØ

16mmØ

20mmØ

25mmØ

28mmØ

32mmØ

225mm 300mm 200mm 300mm

275mm 300mm 250mm 300mm

350mm 400mm 325mm 400mm

450mm 500mm 475mm 500mm

550mm 625mm 550mm 625mm

625mm 675mm 625mm 675mm

700mm 775mm 700mm 775mm

GENERAL CONSTRUCTION NOTES
LONGER SPAN FOR REINFORCING BARS NEAR THE SUPPORTS. THE SPACING OF
THE BARS AT THE COLUMN STRIPS SHALL NOT BE MORE THAN ONE AND A HALF (1
1/2) SLAB THICKNESS

4. TEMPERATURE BARS FOR SLAB SHALL BE GENERALLY PLACED NEAR THE FACE IN TENSION
AND SHALL NOT BE LESS THAN 0.0025 x GROSS CROSS-SECTIONAL AREA (Ag) OF
THE SLAB (SEE SCHEDULE BELOW)
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     6. WHEN A BEAM CROSSES A GIRDER, REST BEAM ON TOP OF GIRDER BARS, BEAM
REINFORCING BAR SHALL BE SYMMETRICAL ABOUT CENTER LINE WHENEVER POSSIBLE.
     7. GENERALLY NO SPLICES SHALL BE PERMITTED AT POINTS WHERE CRITICAL BENDING
STRESSES OCCUR, SPLICES WHERE SO PERMITTED SHALL BE INDICATED IN THE TABLE 'A' AND 'B'.
WELDED SPLICES SHALL DEVELOP IN TENSION AT LEAST 125 % OF THE SPECIFIED YIELD
STRENGTH OF THE BAR. NOT MORE THAN 50% OF THE BARS AT ANY ONE SECTION IS ALLOWED
TO BE SPLICED THEREIN.

NOTES ON CONCRETE HOLLOW BLOCK WALLS
     1. UNLESS OTHERWISE SHOWN IN PLANS ALL CONCRETE HOLLOW BLOCKS AND CERAMIC
BLOCKS SHALL BE REINFORCED AS SHOWN IN THE SCHEDULE OF CONCRETE HOLLOW BLOCKS
AND CERAMIC BLOCK REINFORCEMENT.
     2. PROVIDE 150mm x 300mm STIFFENER COLUMN REINFORCED WITH 4-12mm WITH 6mmø
TIES AT 150mm ON CENTER WHERE CONCRETE HOLLOW BLOCK TERMINATED AND AT EVERY
3.0M LENGTH OF CONCRETE HOLLOW BLOCK WALLS UNLESS NOTED IN STRUCTURAL PLANS.

     2. CARRY VERTICAL BARS AT LEAST 60mm ABOVE FLOOR LEVEL TO PROVIDE FOR SPLICES
WHEN NECESSARY STOP AT 50mm BELOW TOP SLAB OR SOLID BAND WHERE THE WALL
ENDS VERTICAL AND HORIZONTAL BARS SHALL BE SPLICED BY APPLYING A DISTANCE
EQUAL TO 30 DIAMETERS AND WIRED SECURELY WITH 16 G.I. WIRE PROVIDED THAT
SPLICES IN ADJACENT BARS ARE STAGGERED AT LEAST 1.50M.O.C.

     3. UNLESS OTHERWISE NOTED IN THE PLANS, ALL OPENING IN WALL 250mm OR THICKER
SHALL BE REINFORCED AROUND WITH 2-20mmø BARS, ALL WALLS SPANNING SHALL
HAVE VERTICAL REINFORCEMENT BENT TO A U-FORM LIKE STIRRUPS AND SPACED
ACCORDING TO THE SCHEDULE UNLESS OTHERWISE NOTED.

NOTES ON WELDS
1. USE E70xx    ELECTRODES FOR ALL MEMBERS WELDED

2. WELDS SHALL DEVELOP THE FULL STRENGTH OF MEMBERS JOINED UNLESS OTHERWISE
SHOWN OR DETAILED IN THE DRAWINGS.

NOTES ON STRUCTURAL STEEL
1. STRUCTURAL STEEL TO BE USED FOR FABRICATION AND ERECTION OF THIS STRUCTURE

SHALL COMPLY WITH ALL THE PERTINENT PROVISION OF AISC SPECIFICATION FOR THE
DESIGN, FABRICATION AND ERECTION OF STRUCTURAL STEEL FOR BUILDING LATEST
EDITION.

2. ALL STRUCTURAL STEEL SHAPES SHALL CONFORM TO ASTM A36 STRUCTUTAL STEEL UNLESS
OTHERWISE INDICATED.

3. ALL WELDED CONNECTIONS SHALL DEVELOP THE FULL STRENGTH OF THE MEMBERS
CONNECTED.

4. UNLESS OTHERWISE SPECIFIED ALL WELDING RODS SHALL CONFORM AWS E60
ELECTRODES.

5. ALL BOLTS USED UNLESS OTHERWISE SPECIFIED SHALL BE ASTM A  307  BOLTS.

NOTES ON EMBEDED PIPES
A. ALL EMBEDED PIPES FOR UTILITIES, ETC. THAT PASS THRU BEAMS SHALL NOT EXCEED

100mm IN DIAMETER OR 1/3 BEAM DEPTH WHICHEVER IS LESS, UNLESS OTHERWISE
APPROVED IN WRITING BY THE STRUCTURAL ENGINEER

B.  NO PIPES SHALL BE ALLOWED TO PASS THRU BEAMS VERTICALLY

C. NO PIPES SHALL BE EMBEDED IN COLUMNS

NOTES ON CONSTRUCTION JOINTS IN CONCRETE
1. WHERE A CONSTRUCTION JOINTS IS TO BE MADE, THE SURFACE OF CONCRETE SHALL BE

CLEANED AND ALL LAITANCE AND STANDING WATER REMOVED. SHEAR KEY SHALL BE
PROVIDED AT THE JOINT.

NOTES OF STIRRUPS
1. ALL REINFORCEMENT SHALL BE BENT COLD UNLESS OTHERWISE PERMITTED BY THE

STRUCTURAL ENGINEER.

2. AS SHOWN IN THE DESIGN DRAWINGS OR PERMITTED BY THE STRUCTURAL ENGINEER.

3. TIES & CLOSE STIRRUPS MUST BE BENT AT 135 DEGREES.

MAIN REINFORCEMENT

SLEEVES FOR UTILITY
PIPES MAX. 15 D

PROVIDE 3-10 DIA. EXTRA STIRR.
EACH SIDE OF THE SLEEVES

D

t

t o
r 1 4 D

b

WEB BARS

25mm Dia.
SEPARATOR SEE NOTE

 SEE NOTE

t

Ht

NOTE 1

20mm CLEAR FOR JOIST
40mm CEAR FOR BEAMS AND GIRDERS

TYPICAL DET. FOR SLEEVES THRU
CONCRETE BEAM

FIG. B-2 FIG. B-2

SCHEDULE OF CONCRETE HOLLOW BLOCK & CERAMIC BLOCK REINFORCEMENT

BLOCK
THICKNESS

75mm

125mm

150mm

200mm

REINFORCEMENT

HORIZONTAL

10mm Ø @ EVERY 3RD LEVEL

10mm Ø @ EVERY 3RD LEVEL

10mm Ø @ EVERY 3RD LEVEL

10mm Ø @ EVERY 3RD LEVEL

VERTICAL

10mm Ø @ 600mm O.C.

10mm Ø @ 600mm O.C.

10mm Ø @ 600mm O.C.

10mm Ø @ 600mm O.C.

NOTES

A. MINIMUM LAP @ SPLICE = 0.25m
B. PROVIDE RIGHT ANGLED
REINFORCEMENT @ CORNERS 0.92m
LONG.
C. WHERE CHB OR CER. BLK. WALL
DOWELS JOIN COL. R.C. BEAMS AND
WALL DOWELS WITH THE SAME SIZE
AS VER. OR HOR. REINF. SHALL BE
PROVIDED.

LINTEL IN BLOCK WALLS
CLEAR
SPAN
("L")

1.20m

1.50m

1.80m

2.10m

REINFORCING CONCRETE LINTEL BEAM IN CONCRETE BLOCK WALLS

2.40m

2.70m

3.00m

3.30m

3.60m

TOTAL
LENGTH

(L + 0.40m)

MIN
fc'

(MPa)

HEIGHT OF
LINTEL BEAM

(mm) BOTTOM TOP STIRRUPS

R E I N F O R C E M E N T

1.60m

1.90m

2.20m

2.50m

2.80m

3.10m

3.40m

3.70m

4.00m

14.0

17.0

20.0

200mm

200mm

200mm

250mm

250mm

250mm

300mm

300mm

300mm

1-10mm dia. 1-10mm dia.

1-10mm dia.

1-10mm dia.

1-10mm dia.

1-12mm dia.

1-12mm dia.

1-12mm dia.

1-12mm dia.

1-10mm dia.

1-10mm dia.

1-16mm dia.

1-16mm dia.

1-16mm dia.

1-12mm dia.

1-12mm dia.

1-12mm dia.1-20mm dia.

6mm dia. @ 200mm

6mm dia. @ 200mm

6mm dia. @ 200mm

6mm dia. @ 200mm

6mm dia. @ 200mm

10mm dia. @ 200mm

10mm dia. @ 200mm

10mm dia. @ 200mm

10mm dia. @ 200mm

TYPICAL CONNECTION DETAIL OF MASONRY WALL

TYPICAL DOOR OPENING
WITH LINTEL BEAM

16MM Ø VERT.
BARS

2 - 12MM Ø TOP
& BOTTOM BARS

W = 1.20m (max)200

CHB WALL

200

DOOR
OPENING

TYPICAL WINDOW OPENING
WITH LINTEL BEAM

2 - 12MM Ø TOP
& BOTTOM BARS

W = 1.20m (max)200

CHB WALL

200

WINDOW
OPENING

H

16MM Ø VERT.
BARS

200mm (MIN) 200mm (MIN)

 MASONRY PARTITION 
TYPICAL SECTION OF

TYPICAL CHB WALL FOOTING DETAILS 
(WHERE APPLICABLE)

TYPICAL DETAIL FOR 
BEAM OR SLAB CHANGE

SOFFITREINFORCEMENTS

NOTES ON CONCRETE WALLS
1. ALL WALLS SHALL BE REINFORCED ACCORDING TO THE FOLLOWING SCHEDULE OF WALL

REINFORCEMENT UNLESS OTHERWISE INDICATED IN THE PLANS.

REINFORCING BARS SHALL HAVE 25mm CLEAR CONCRETE COVER FROM FACE OF WALL
EXCEPT FOR WALLS IN CONTACT WITH THE GROUND WHERE A MINIMUM OF 60mm SHALL BE
PROVIDED, AND FOR EXPOSED FACES OF FORMED WALLS WHERE THE MINIMUM SHALL BE
50mm CLEAR.

10mm Ø. @ 250mm O.C.

WALL
THICKNESS HORIZONTAL

10mm Ø. @ 300mm O.C.
VERTICAL

100mm
125mm
150mm

10mm Ø. @ 200mm O.C.
12mm Ø. @ 250mm O.C.

10mm Ø. @ 250mm O.C.
12mm Ø. @ 300mm O.C.

REMARKS
HORIZONTAL BARS
AT CENTERS VERTICAL
BARS STAGGERED OUT

REINFORCEMENT VERTICAL
SECTION

VERT.
BARS

HORIZ.
BARS

550

55
055

0

4-12dia VERT. BARS

TYPICAL CONNECTION DETAIL

OF R.C. WALL AT CORNERS

30 BAR DIA
(MIN)

30 BAR DIA
(MIN) 50

D

D
/3

D
/3

D
/3

WHERE JOINTS IS AT POINT OF STRESS,
PROVIDE SHEAR RODS WITH
ENGINEERS APPROVAL

MAIN REINFORCEMENTS TO BE
CONTINUOUS (TOP & BOTT. BARS)

BEAM

40

10mm dia.x 1000 LONG
@ 300 O.C.

MAIN REINFORCEMENTS
TO BE CONTINUOUS

SLAB

t/
3

t/
3

t/
3 t

TYPICAL SLAB & BEAM
CONSTRUCTION JOINT DET.

L

D
d

b

D
  +

 2
d

b

4db or 65mm

d
b

12
d

b L

D

180° END HOOK

90° END HOOK

L

L1
L

db

6db
D

135° HOOKS

90° HOOKS

MAIN BAR END HOOKS
(ALL GRADES)

BAR SIZE
(DEFORMED)

10mm Ø

12mm Ø

16mm Ø

20mm Ø

25mm Ø

28mm Ø

32mm Ø

DIAMETER
(mm)

60

75

95

115

150

240

300

75

180° HOOK

D + 2db L L

90° HOOK

100

125

150

200

300

335

125 150

150

175

200

230

350

450

200

250

300

450

550

600

STIRRUPS AND TIE HOOKS
(ALL GRADES)

BAR SIZE
(DEFORMED)

10mm Ø

12mm Ø

16mm Ø

20mm Ø

25mm Ø

DIAMETER
(mm)

40

50

65

115

150

180° HOOK

D + 2db L L

90° HOOK

165

200

250

365

100

115

140

165

230

115

150

300

405

125 85
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6.82

4.55

7.39

3

7

8

9

5

4
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2

1

CKT. NO. LOAD DESCRIPTION WATTS CIRCUIT BREAKER CONDUITCONDUCTOR

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

1300

10

AMPERES
AN BN CN ABC

220
220

220

220

220

220

220

220

VOLTAGE

1ST and 2ND FLOOR LIGHTING PANEL(LP - 1)

DETERMINATION OF SUB FEEDER CONDUCTOR:
PHASE A CURRENT = 27.85 AMPERES

USE: 50 AT,50AF, 1kAIC, 3P, 220V, 60 Hz MAIN PROTECTION
USE: 3 - 8.0mm² THHN 1 + 8.0 mm²  TW(G)

USE: 1/2" PVC CONDUIT

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

L.O.(RECEPTION and DISPLAY AREA)

1200

800

1300

1300

1200

1500

220

220

15 AT,15 AF, 2P   2- 3.5 mm² THHN

15 AT,15 AF, 2P   2- 3.5 mm² THHN

15 AT,15 AF, 2P

15 AT,15 AF, 2P

15 AT,15 AF, 2P

15 AT,15 AF, 2P

15 AT,15 AF, 2P

7.39

VOLT SWITCHES
AMPERE

1625

L.O.(FEMALE CR)

S1 S2 S3 S3W
2

1500 4 2
L.O.(MALE CR and EE RM.) 1000 1 15 AT,15 AF, 2P   2- 3.5 mm² THHN4

L.O.(M & F CR, SHOWER LAB., QC RM.
TOOL RM.) 1625 17   2- 3.5 mm² THHN

L.O.(COLD STORAGE RM'S.) 1625 11 2 7.39   2- 3.5 mm² THHN

L.O.(MAIN ENTRANCE and RAMP) 900 1125 1 1 5.11   2- 3.5 mm² THHN

L.O.(2ND FLOOR CON. RM.) 1500 2 6.82   2- 3.5 mm² THHN
L.O.(2ND FLOOR M and F CR, 
STORAGE RM., HALL WAY) 11 21875 8.52   2- 3.5 mm² THHN

L.O.(2ND FLOOR OFFICE RM'S.) 1400 1750 4 7.95 15 AT,15 AF, 2P   2- 3.5 mm² THHN

11

220

14 220

16 SPARE

27.85 31.13

220

L.O.(2ND FLOOR HALLWAY) 800 1000

1

1 4.55 1/2" Ø PVC15 AT,15 AF, 2P   2- 3.5 mm² THHN

12

13

L.O.(PROCESSING and EQUIP. AREA)

L.O.(PROCESSING and EQUIP. AREA)

L.O.(PROCESSING and EQUIP. AREA)

L.O.(PROCESSING and EQUIP. AREA)

15

TOTAL

17

18

SPARE

SPARE

SPARE

220

220

220

220

220

300

300

300

300

375

375

375

375

1

1

1.70

1.70

1.70

1.70

1/2" Ø PVC15 AT,15 AF, 2P   2- 3.5 mm² THHN

1/2" Ø PVC15 AT,15 AF, 2P   2- 3.5 mm² THHN

1/2" Ø PVC15 AT,15 AF, 2P   2- 3.5 mm² THHN

1/2" Ø PVC15 AT,15 AF, 2P   2- 3.5 mm² THHN

5.0

5.0

5.0

5.0
29.31

PHASE B CURRENT = 31.13 AMPERES
PHASE C CURRENT = 29.31 AMPERES

USE PHASE BC CURRENT = 31.13 AMPERES

3

7

8

9

5

4

6

2

1

CKT. NO. LOAD DESCRIPTION WATTS CIRCUIT BREAKER CONDUITCONDUCTOR

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

2340

10

AMPERES
AN BN CN ABC

220
220

220

220

220

220

220

220

VOLTAGE

1ST and 2ND FLOOR POWER PANEL(PP-1)

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

C.O.(RECEPTION, DISPLAY AREA and

2880

1500

220

220

20 AT,20 AF, 2P

20 AT,20 AF, 2PM&L CR)

20 AT,20 AF, 2P

20 AT,20 AF, 2P

13.29

VOLT
AMPERE

2925

3600
C.O.(PRODUCTION AREA)

C.O.(COLD STORAGE RM. RAW MAT.) 1875 8.52

1500 1875 8.52

8.52

8.52

3750 30 AT,30 AF, 2P

11

220

14 220

16 220

1/2" Ø PVC

12

13

15

17

18

220

220

220

220

220

3500

5.68 1/2" Ø PVC20 AT,20 AF, 2P

1/2" Ø PVC20 AT,20 AF, 2P

1/2" Ø PVC20 AT,20 AF, 2P

1/2" Ø PVC30 AT,30 AF, 2P

  2- 5.5 mm² THHN + 1-2.0 mm² TW(G)
C.O.(QC,TOOL ,STORAGE RM.,   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

2500

16.36

C.O.(PRODUCTION AREA)

2880 3600

2880 3600

16.36

16.36

20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

  2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

  2- 5.5 mm² THHN + 1-2.0 mm² TW(G)C.O.(COLD STORAGE RM. RAW MAT.)

C.O.(COLD STORAGE RM. FIN. PROD.)

C.O.(COLD STORAGE RM. FIN. PROD.)

1500 1875

1500 1875

20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

C.O.(EQUIPMENT AREA)

C.O.(EQUIPMENT AREA)

3000 17.05   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

17.053750 30 AT,30 AF, 2P3000   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

C.O.(EQUIPMENT AREA) 1000 1250   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

C.O.(EQUIPMENT AREA) 2000 2500 11.36   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

C.O.(EQUIPMENT AREA) 2000 11.36   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

C.O.(EQUIPMENT AREA) 4375 19.89

1875

  2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

C.O.(EQUIPMENT AREA) 1500 8.52 1/2" Ø PVC20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)
C.O.(2ND FLOOR OBS. DECK, HALLWAY

CONFERENCE RM.) 2880 3600 16.36 1/2" Ø PVC20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

C.O.(2ND FLOOR OFFICES) 2520 3150 14.32 1/2" Ø PVC20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

C.O.(2ND FLOOR M&F CR, STORAGE RM.) 1800 2250 10.23 1/2" Ø PVC20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

20

22

101.42TOTAL

24

19

21

23

ACU 2HP (2ND FLOOR OFFICE) 220
ACU 2HP (2ND FLOOR OFFICE) 220
ACU 2HP (2ND FLOOR OFFICE) 220

1492

1492

1492

1865

1865

1865

8.48

8.48

8.48

1/2" Ø PVC20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

1/2" Ø PVC20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

1/2" Ø PVC20 AT,20 AF, 2P   2- 5.5 mm² THHN + 1-2.0 mm² TW(G)

SPARE

SPARE

SPARE

10

10

10

FACADE WALL)

91.77 90.52

TOTAL CURRENT = 31.13 AMPERES + 25% LARGEST MOTOR CURRENT
TOTAL CURRENT = 31.13 AMPERES + 25% (0)
TOTAL CURRENT = 31.13 AMPERES

DETERMINATION OF SUB FEEDER CONDUCTOR:
PHASE A CURRENT = 101.42 AMPERES

USE: 125 AT,125AF, 10kAIC, 3P, 220V, 60 Hz MAIN PROTECTION
USE: 3 - 30 mm² THHN 1 + 8.0 mm²  TW(G)

USE: 3/4" dia. PVC CONDUIT

PHASE B CURRENT = 91.77 AMPERES
PHASE C CURRENT = 90.52 AMPERES

USE PHASE BC CURRENT = 101.42 AMPERES
TOTAL CURRENT = 101.42 AMPERES + 25% LARGEST MOTOR CURRENT
TOTAL CURRENT = 101.42 AMPERES + 25% (8.48)
TOTAL CURRENT = 103.54 AMPERES

3

5

4

6

2

1

CKT. NO. LOAD DESCRIPTION CIRCUIT BREAKER CONDUITCONDUCTOR

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

1/2" Ø PVC

TOTAL

AMPERES
AN BN CNVOLTAGE

MAIN DISTRIBUTION PANEL

1/2" Ø PVC

LP - 1 60 AT,60 AF, 3P   3 - 8.0 mm² THHN + 1 - 2.0 mm²  TW(G)

175 AT,175 AF, 3P

30 AT,30 AF, 3P

30 AT,30 AF, 3P   3 - 5.5 mm² THHN + 1 - 2.0 mm² TW(G)

LP - 1

3P1

3P2

SPARE

SPARE

27.85 31.13 29.31

101.42 91.77 90.52

16.40 16.40 16.40

15.00 15.00 15.00
  3 - 38.0 mm² THHN + 1 - 8.0 mm²  TW(G)

  3 - 5.5 mm² THHN + 1 - 2.0 mm² TW(G)

20.00 20.00 20.00

20.00 20.00 20.00

200.67 194.30 191.23

DETERMINATION OF MAIN FEEDER CONDUCTOR:
PHASE A CURRENT = 200.67 AMPERES

USE: 175 AT,175 AF, 25 kAIC, 3P, 220V, 60 Hz MAIN PROTECTION
USE: 3 - 60 mm² THHN 1 + 22 mm²  TW(G)

USE: 2" EMT CONDUIT

PHASE B CURRENT = 194.30 AMPERES
PHASE C CURRENT = 191.23 AMPERES

USE PHASE BC CURRENT = 200.67 AMPERES
TOTAL CURRENT = (200.67*80%) AMPERES + 25% LARGEST MOTOR CURRENT
TOTAL CURRENT = 160.54 AMPERES + 25% (16.40)
TOTAL CURRENT = 164.64 AMPERES

SCHEDULE OF LOADS
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150AT,3P

175 AT, 3P, 60 Hz

60AT,3P
1 2

3 4

5 6

GROUND

30AT,3P30AT,3P

220V

SPARESPARE

TO MAIN 3 PHASE SOURCE

15AT, 2P

50 AT, 3P, 60 Hz

15AT,2P

1 2

3 4

5 6

GROUND

220V

7 8

8 10

11 12

13 14

15 16

SPARESPARE

17 18

SPARESPARE

15AT, 2P15AT,2P

15AT, 2P15AT,2P

15AT, 2P15AT,2P

15AT, 2P15AT,2P

15AT, 2P15AT,2P

15AT, 2P15AT,2P

20AT, 2P

125 AT, 3P, 60 Hz

20AT,2P

1 2

3 4

5 6

GROUND

220V

7 8

9 10

11 12

13 14

15 16

17 18

30AT, 2P

20AT, 2P20AT,2P

20AT, 2P20AT,2P

20AT, 2P20AT,2P

30AT, 2P30AT,2P

20AT, 2P20AT,2P

20AT,2P

19 20

21 22

SPARE

23 24

SPARESPARE

20AT, 2P20AT,2P

20AT, 2P20AT,2P

20AT,2P 20AT, 2P

20AT,2P

VACUUM 

PACKAGING
MACHINE

30AT,3P

AUTOCLAVE

PRESSURE
COOKER

30AT,3P

ACU

20AT,2PNOTE:

PROVIDE INDIVIDUAL SAFETY
BREAKER ON EACH AIR CONDITION
UNIT WITH A RATING WITH SAME RATING 
AS THE MAIN PROTECTION OF ACU

3 - 8.0mm² THHN 1 + 8.0 mm²  TW(G) 3 - 30 mm² THHN 1 + 8.0 mm²  TW(G)

3 - 5.5 mm² THHN 1 + 2.0 mm²  TW(G)3 - 5.5 mm² THHN 1 + 2.0 mm²  TW(G)
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8. POWER SUPPLY TO THE BUILDING SHALL BE 220V, THREE PHASE, 3-WIRES, 60HZ.

12. LIGHT SWITCHES MINIMUM RATING SHALL BE 10A 220 VAC.

15. ALL WIRES AND CABLES SHALL BE BRAND NEW AND APPROVED TYPE.

Label

CO

CO

1,2

36 WATTS FLUSH MOUNTED LED PANEL
LIGHT 600mm x 600mm (DAYLIGHT) and
label indicate switch location

11. ALL WIRES SHOULD HAVE A MAXIMUM LOAD OF 80% OF WIRE AMPACITY.

18 WATTS SURFACE SLIM LED
DOWNLIGHT (DAYLIGHT) and Label
indicate switch location

WP
WEATHERPROOF DUPLEX UNIVERSAL OUTLET
WITH GROUND AND SHUTTER SET, 250V ~15A
(WEATHER PROOF)

S
3 GANG SWITCH LED SET ,250V~10A

2. CONTRACTOR SHALL CONDUCT EARTH GROUND TEST, WIRE INSULATION AND LOAD TEST UPON COMPLETION OF WORKS,

4. ALL LOCATION & MOUNTING HEIGHT ARE SUBJECT TO APPROVAL OF THE OWNER,

GENERAL NOTES AND SPECIFICATIONS

1. CONTRACTOR SHALL SECURE ALL WIRING PERMIT AND ALL FEES REQUIRED FOR THE WORKS AND FURNISH THE OWNER THE CERTIFICATE OF FINAL
ELECTRICAL INSPECTION,

3. IN CASE OF DISCREPANCY BETWEEN PLANS AND SITE CONDITION, SPECIFICATIONS & REVISIONS CHANGES, THE CONTRACTOR SHOULD IMMEDIATELY
VERIFY & CONSULT THE OWNER AND THE PROFESSIONAL ELECTRICAL ENGINEER WHO SIGNED AND SEAL THE PLAN,

5. CONTRACTOR SHALL BE RESPONSIBLE IN THE PREPARATION OF AS-BUILT PLANS DULY SIGNED AND SEALED BY PROFESSIONAL ELECTRICAL
ENGINEER,

6. CONTRACTOR SHALL LOCATE ALL SPLICING BOXES TO ACCESSIBLE PLACE OR WITH ACCESS PANELS,

7. ALL WORKS SHALL BE DONE UNDER THE DIRECT SUPERVISION OF LICENSE DULY REGISTERED ELECTRICAL ENGINEER OR REGISTERED MASTER
ELECTRICIAN.

9. ALL MATERIALS TO BE USED SHALL BE NEW AND APPROVED TYPE FOR PURPOSE & LOCATION.
10. RECEPTACLES FOR GENERAL USE SHALL BE DUPLEX 15A, 250VAC, GROUND TYPE.

14. MOUNTING HEIGHTS SHALL BE AS FOLLOWS:
A. LIGHT SWITCHES - 1.37m above Floor finish
B.CONVENIENCE OUTLET - 0.3m above Floor finish
C. PANEL BOARD - 1.8m ABOVE FLOOR FINISH

13. ALL MATERIALS TO BE USED SHALL BE BRAND NEW AND SHALL HAVE THE "P.S." MARKS.

16. USE SOLDERLESS CONNECTOR, MECHANICAL 1 PRESSURE TYPE COPPER LUGS FOR CONNECTION OF WIRES LARGER THAN 8mm².
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15 WATTS PREMIUM LED DOWNLIGHT
SURFACE MOUNTED(90 mm dia. x 100
mm height) and label indicate switch
location
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DOWNLIGHT and label indicate switch
locationLabel

SQUARE FLOOR RECEPTACLE WITH DUPLEX
UNIVERSAL OUTLET WITH GROUND AND SHUTTER
BRONZE, 250V~15A

FLRM

DUPLEX UNIVERSAL OUTLET WITH GROUND AND
SHUTTER SET, 250V ~15A

S

S

1,2,3

1 GANG SWITCH LED SET ,250V~10A

2 GANG SWITCH LED SET ,250V~10A

1
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48 WATTS LED PANEL LIGHT 300mm x
1200mm (DAYLIGHT) and label indicate
switch location

Label

100 WATTS LED HIGH BAY LIGHT HANGER
TYPE (DAYLIGHT) and label indicate switch
location

Label
HD

OUTLET INTENDED FOR HAND DRYER

CO1 1 GANG UNIVERSAL OUTLET WITH GROUND SET, 250V ~15A

1 GANG UNIVERSAL OUTLET WITH GROUND SET, 250V ~15A

3P 3 PHASE POWER PROVISION

1 GANG 3 - WAY SWITCH LED SET ,250V~10AS 3W

3 - 60mm² + 1 - 22 mm² TW (G)

GROUND FLOOR

EXTERIOR OF THE BUILDING

3 PHASE, 3 - WIRE, 220V, 60Hz

  MDP
175 AT

3 - 30mm² + 1 - 8.0 mm² TW (G)

PP - 1
125 AT

2" dia. EMT CONDUIT

3/4" dia. PVC CONDUIT

PROVIDE GROUNDING
ROD COPPER CLAD STEEL
ROD (16MM DIA, X 3000
MM)

SEE SCHEDULE OF LOADS &
COMPUTATIONS FOR SIZE OF
GROUNDING ELECTRODE
CONDUCTOR

LP - 1
50 AT

3 - 8.0mm² + 1 - 8.0 mm² TW (G)
1/2" dia. PVC CONDUIT

3P - 2

3 - 5.5mm² + 1 - 2.0 mm² TW (G)
1/2" dia. PVC CONDUIT

3P - 1
30 AT, 3P
NEMA 1

30 AT, 3P
NEMA 1

EE ROOM

RISER DIAGRAM

GROUND LEVEL
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LIGHTING POLE OR ELECTRIC POLE
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Republic of the Philippines
SOUTHERN LEYTE STATE UNIVERSITY
San Ramon, Bontoc, Southern Leyte

                        CONSTRUCTION OF FISH PROCESSING PLANT FACILITY

A.     EARTHWORKS AND GENERAL CONDITION
QUANTITY UNIT                                 DESCRIPTION UNIT PRICE TOTAL PhP.

lot Site Clearing
sqm. Demolition Works
cu.m Excavation Works
cu.m Granular Bedding
cu.m BackFilling

lot Material Testing
Sub-Total

B. STRUCTURAL WORKS
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.
CONCRETE WORKS        (Class AA/ 1:1.5:3)
B.1   Footing

bags Portland Cement,40 kg. (Type 1)
cu.m. Washed sand
cu.m. Gravel,3/4
pcs. 20 mmØ Steel Bars Structural Grade 60
rolls #16 Tie Wire

                 Sub-Total
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.
B.2  Column

bags Portland Cement,40 kg. (Type 1)
cu.m. Washed sand
cu.m. Gravel,3/4
pcs. 25 mmØ Steel Bars Structural Grade 60
pcs. 20 mmØ Steel Bars Structural Grade 60
pcs. 10 mmØ Steel Bars Structural Grade 33
kgs #16 Tie Wire

                 Sub-Total
QUANTITY UNIT                                      DESCRIPTION  UNIT PRICE TOTAL PhP.

B.3    Strap Beam
bags Portland Cement,40 kg. (Type 1)
cu.m. Washed sand
cu.m. Gravel,3/4
pcs. 25 mmØ Steel Bars Structural Grade 60
pcs. 20 mmØ Steel Bars Structural Grade 60
pcs. 10 mmØ Steel Bars Structural Grade 33
kgs #16 Tie Wire

                 Sub-Total
QUANTITY UNIT                                    DESCRIPTION  UNIT PRICE TOTAL PhP.

B.4    Tie Beam
bags Portland Cement,40 kg. (Type 1)
cu.m. Washed sand
cu.m. Gravel,3/4



pcs. 25 mmØ Steel Bars Structural Grade 60
pcs. 20 mmØ Steel Bars Structural Grade 60
pcs. 10 mmØ Steel Bars Structural Grade 33
kgs #16 Tie Wire

                 Sub-Total
QUANTITY UNIT                                        DESCRIPTION  UNIT PRICE TOTAL PhP.

B.5      2nd Floor Beam
bags Portland Cement,40 kg. (Type 1)
cu.m. Washed sand
cu.m. Gravel,3/4
pcs. 25 mmØ Steel Bars Structural Grade 60
pcs. 20 mmØ Steel Bars Structural Grade 60
pcs. 10 mmØ Steel Bars Structural Grade 33
kgs #16 Tie Wire

                 Sub-Total
QUANTITY UNIT                                       DESCRIPTION  UNIT PRICE TOTAL PhP.

B.6   Roof Beam
bags Portland Cement,40 kg. (Type 1)
cu.m. Washed sand
cu.m. Gravel,3/4
pcs. 25 mmØ Steel Bars Structural Grade 60
pcs. 20 mmØ Steel Bars Structural Grade 60
pcs. 10 mmØ Steel Bars Structural Grade 33
kgs #16 Tie Wire

                 Sub-Total
QUANTITY UNIT                                       DESCRIPTION  UNIT PRICE TOTAL PhP.

B.7    Floor Slab (2ndFloor) Class A  
bags Portland Cement,40 kg. (Type 1)
cu.m. Washed sand
cu.m. Gravel,3/4
pcs. 12 mmØ Steel Bars Structural Grade 40
kgs #16 Tie Wire

                 Sub-Total
QUANTITY UNIT                                       DESCRIPTION  UNIT PRICE TOTAL PhP.

B.8 Septic Tank 
bags Portland Cement,40 kg. (Type 1)
cu.m. Washed sand
cu.m. Gravel,3/4
pcs. 12 mmØ Steel Bars Structural Grade 60
pcs. 10 mmØ Steel Bars Structural Grade 60
pcs 6" CHB
kgs #16 Tie Wire

                 Sub-Total
QUANTITY UNIT                                       DESCRIPTION  UNIT PRICE TOTAL PhP.

B.9 Concrete Gutter 
bags Portland Cement,40 kg. (Type 1)
cu.m. Washed sand
cu.m. Gravel,3/4
pcs. 12 mmØ Steel Bars Structural Grade 60
pcs. 10 mmØ Steel Bars Structural Grade 60



kgs #16 Tie Wire
                 Sub-Total
TOTAL, PhP.

C.    MASONRY WORKS
QUANTITY UNIT                                   DESCRIPTION UNIT PRICE TOTAL PhP.

bags Type 1 Cement
bags Plastering Cement
cu.m Screened Sand 
cu.m Washed Sand
pcs 6" CHB
pcs 4'' CHB
pcs 10mm dia. RSB 
rolls #16 Tie Wire 

Total,Php
D.  TILE WORKS

QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.
pcs 0.60 X 0.60 Floor Tile, Unglazed
pcs 0.30 X 0.60  Wall Tile, Glazed/Polished
pcs Granite Slab 0.60m x 2.40m.

sqm. Veneer Stone Cladding, Stoneworks Gray
pcs 2''  Brass Stair Nosing

bags ABC Tile Grout
bags Tile Adhesive
bags Portland Cement
cu.m Washed sand

TOTAL, PhP.

E.    PAINT WORKS
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.

pail Flat Latex (Primer)
pail Semi-Gloss Latex (Top Coat)
cans Tinting Color
bags Skimcoat

dozen SandPaper #100
gal Concrete Neutralizer
pcs 8'' Paint Roller
pcs 4" Paint Brush
pcs 3" Paint Brush

                                                            TOTAL, PhP.

F.  DOORS AND WINDOWS
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.

DOORS

set
(D1) 1/4" thick  Glass Door Swing, in Aluminum Frame 
(Powder coated) with Stainless Steel Door Lock and 
handle and Weather strips ,Clear Glass Header

sets

(D2) Wooden Panel Door on 0.8mx2.1m on 2x6 Hard 
Wood Door Jamb, Varnish Finish with 3 pcs 3x3'' loose 
butt hinges and Lever Type,Satin Finish Hafele



sets
(D3) PVC Door White, 0.60m x 2.1 m Length with Door 
Knob, Satin Finish

sets
(D4) 1/4" thick Glass door in Aluminum Frame (Powder 
coat) with Stainless Steel Door Lock and handle and 
Weather strips

set

(D4A) 1/4" thick Glass door in Aluminum Frame 
(Powder coat) with Stainless Steel Door Lock and 
handle and Weather strips, Double Swing

sets

(D5) Wooden Panel Door on 0.8mx2.1m on 2x6 Hard 
Wood Door Jamb with 1/4''thick Clear Glasss,with 3pcs  
3''x3'' Loose butt Hinges,Lever Type,Satin Finish 
Hafele,Varnish Finish

set

(D6A) 1/4" Thick Glass Door Sliding, in Aluminum 
Frame (Powder Coat) with Stainless Steel Door Lock 
and handle and Weather strips ,Clear Glass Header

set
(D6B) Heavy Duty Roll up Door with 2''x2'' support 
Angle bars with Side and Bottom Rails

set

(D6C) 1/4" Thick Glass Door Sliding, in Aluminum 
Frame (Powder Coat) with Stainless Steel Door Lock 
and handle and Weather strips 

sets

(D7) Wooden Panel Door on 1.00m x 2.1m on 2x6 Hard 
Wood Door Jamb with 3 pcs 3x3''  Stanley hinges and 
Lever Type,Satin Finish Hafele

WINDOWS

set

(W1) 1/4" thIck glass , Fixed Window in Aluminum 
Frame (Powder Coated) 2.28m wide x2.50m High, 3 
panels, with lock, rubber stopper and weather strips

set

(W2) 1/4" thick Blue Glass Fixed,Window in Aluminum 
Frame (Powder Coated) 2.10 m high x 0.80m width, 1 
panel, with lock, rubber stopper and weather strips

set

(W3) 1/4" thick Blue Glass Fixed,Window in Aluminum 
Frame (Powder Coated) 1.85 m high x 0.80m width, 2 
panels, with lock, rubber stopper and weather strips

set

(W4) 1/4" thick Blue Glass Awning,Window in 
Aluminum Frame (Powder Coated) 0.60m high x 0.80m 
width, 1 panel, with lock, rubber stopper and weather 
strips

set

(W5) 1/4" thick Blue Glass Awning,Window in 
Aluminum Frame (Powder Coated) 0.60m high x 1.60m 
width, 2 panels, with lock, rubber stopper and weather 
strips



set

(W6) 1/4" thick Blue Glass Awning,Window in 
Aluminum Frame (Powder Coated) 0.60m high x 2.40m 
width, 3 panels, with lock, rubber stopper and weather 
strips

set

(W7) 1/4" thick Blue Glass Awning,Window in 
Aluminum Frame (Powder Coated) 0.60m high x 3.20m 
width, 4 panels, with lock, rubber stopper and weather 
strips

sets

(W8) 1/4" thick Blue Glass Awning at Top and Fixed at 
Half Bottom,Window in Aluminum Frame (Powder 
Coated) 2.05m high x 0.75m width, 1 panels, with lock, 
rubber stopper and weather strips

sets

(W9) 1/4" thick Blue Glass Sliding Window in 
Aluminum Frame (Powder Coated) 2.30m high x 1.30 
m width, 3 panels, with lock, rubber stopper and 
weather strips

set

(GPW 1) 1/4" thick Glass Fixed ,Partition in Aluminum 
Frame (Powder Coat) 7.60m wide x2.50m High, 8 
panels divided equally with Clear Glass Header, 
Weather Strips

set

(GPW 2) 1/4" thick Glass Fixed ,Partition in Aluminum 
Frame (Powder Coat) 4.50m wide x2.50m High,5 
Panels divided equally  with Clear Glass Header, 
Weather Strips

set

(GPW 3) 1/4" thick Glass Fixed ,Partition in Aluminum 
Frame (Powder Coat) 4.50m wide x2.50m High, 5 
panels divided equally with Clear Glass Header, 
Weather Strips

set

(GPW 4) 1/4" thick Glass Fixed ,Partition in Aluminum 
Frame (Powder Coat) 7.54m wide x2.50m High, 9 
panels with Clear Glass Header, Weather Strips

TOTAL, PhP.

G.    CEILING WORKS
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAP PhP.

pcs 12mmx4'x8' Gypsum Board, Boral
pcs 25mm x25mmx10ft Wall angle 
gal Boral Gypsum Putty Premix 5.4kg

rolls Mesh Tape 2''
pcs Double Furring
pcs Carrying Channel
pcs W-Clip
pcs Gypsum Screw 1"
pcs Masonry Drillbit 3/16

TOTAL, PhP.

H.    ELECTRICAL WORKS
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.

Panel Board and Breaker



unit/s
Main Distribution Panel board, 175 AT,3P,

6 holes (bolt-on type Center Main)
unit/s Panel board, 125 AT,3P,24 holes (bolt-on type Center Main)
unit/s Panel board, 50 AT,3P,18 holes (bolt-on type Center Main)
unit/s NEMA 1 Enclosure, 30 AT, 3P
unit/s Circuit breaker, 200 AT, 3P (bolt-on type Main breaker)
unit/s Circuit breaker, 175 AT, 3P (bolt-on type Main breaker)
unit/s Circuit breaker, 150 AT, 3P (bolt-on type Main breaker)
unit/s Circuit breaker, 125 AT, 3P (bolt-on type Main breaker)
unit/s Circuit breaker, 60 AT, 3P (bolt-on type Main breaker)
unit/s Circuit breaker, 50 AT, 3P (bolt-on type Main breaker)
unit/s Circuit breaker, 30 AT, 3P (bolt-on type) 
unit/s Circuit breaker, 30 AT, 2P (bolt-on type) 
unit/s Circuit breaker, 20 AT, 2P (bolt-on type) 
unit/s Circuit breaker, 15 AT, 2P (bolt-on type) 
unit/s Safety breaker, 20 AT, 2P
unit/s Copperclad Gound rod 16mmØ x 3m

pcs Ground Rod Clamp

SUB-TOTAL
Lighting Fixture

sets 100 Watts LED High Bay Light Hanger Type (Daylight)

sets 48 Watts LED Panel Light 300mm x 1200mm (Daylight)

sets 36 Watts Flush Mounted LED Panel Light 600mm x 600mm 
(Daylight)

sets 18 Watts Surface Slim LED Downlight (Daylight)
sets 18 Watts LED Recessed Slim Downlight (Daylight)

sets 
15 Watts Premium LED Downlight Surface Mounted 

90mm dia. X 100mm Height
sets Hand Dryer

SUB-TOTAL
Wires & Cables

meters 60 mm², THHN Wire (Stranded Black)
meters 30 mm², THHN Wire (Stranded Red)
meters 30mm², THHN Wire (Stranded Yellow)
meters 30 mm², THHN Wire (Stranded Blue)
meters 22 mm², THHN Wire (Stranded Green)
meters 8.0 mm², THHN Wire (Stranded Red)
meters 8.0 mm², THHN Wire (Stranded Yellow)
meters 8.0 mm², THHN Wire (Stranded Blue)
meters 8.0 mm², THHN Wire (Stranded Green)
boxes 5.5 mm², THHN Wire (Stranded Red)
boxes 5.5 mm², THHN Wire (Stranded Yellow)
boxes 5.5 mm², THHN Wire (Stranded Blue)
boxes 3.5 mm², THHN Wire (Stranded Red)
boxes 3.5 mm², THHN Wire (Stranded Yellow)
boxes 3.5 mm², THHN Wire (Stranded Blue)
boxes 2.0 mm², THHN Wire (Stranded Green)

SUB-TOTAL
Conduit Pipes and Fittings

length EMT Conduit pipe, 2 in. dia. x 10 ft. long
length EMT Conduit pipe, 3/4 in. dia. x 10 ft. long



length EMT Conduit pipe, 1/2 in. dia. x 10 ft. long
length PVC Conduit pipe, 3/4 in. dia. X 10 ft. long
length PVC Conduit pipe, 1/2 in. dia. X 10 ft. long

pcs. EMT short elbow , 2 in. dia.
pcs. EMT short elbow , 3/4 in. dia.
pcs. EMT adaptor with locknut, 2 in. dia.(MALE)
pcs. EMT adaptor with locknut, 3/4 in. dia.(MALE)
pcs. EMT adaptor with locknut, 1/2 in. dia.(MALE)
pcs. PVC adaptor with locknut, 3/4 in. dia. (MALE)
pcs. PVC adaptor with locknut, 1/2 in. dia. (MALE)
pcs. EMT Junction box /cover, 4"x4"
pcs. PVC Junction box /cover, 4"x4"
pcs. PVC Utility box, 2"x4"
pcs. Secondary Rack 3 Wire with Spool Insulator
pcs. Wedge Connector
pcs. EMT conduit clamp 2 in. 
pcs. EMT conduit clamp 1/2 in. 
pcs. Service Entrance Cap 2 in.(threaded)
rolls Electrical Tape (big)

SUB-TOTAL
Wiring Devices

sets Switch, Flush Type,3-Gang "Wide series", 250V ~ 10A
sets Switch, Flush Type,2-Gang "Wide series",  250V ~ 10A
sets Switch, Flush Type,1-Gang "Wide series",  250V ~ 10A
sets 3 way switch set, 1-Gang "Wide series",  250V ~ 10A

sets 

Duplex Universal Outlet, Flush Type "Wide series" with 
Ground,  

250V ~ 15A

sets Square Floor Receptacle with Duplex Universal Outlet with 
Ground and Shutter "Titanium", 250V ~ 15A

sets 
Weather Proof Duplex Universal Outlet with Ground and 

Shutter, 250V ~ 15A

sets 1 Gang Universal Outlet, Flush Type "Wide Series" with 
Ground, 250V ~ 15A

SUB-TOTAL
TOTAL, PhP.

I.    PLUMBING AND FIXTURES
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.

sets Water Closet with Accessories  Fixtures and 
Valves,Push Button type (HCG)

Countertop Type Lavatory with Accessories and 
Fixtures, (Faucet, valves, P-trap,Hose) sets

sets Urinal with Accessories Fixtures and Valves,Push 
Button type (HCG)

set
Wall Hung with Short Pedestal Lavatory with 
Accessories and Fixtures, (Faucet, valves, P-trap,Hose) 
HCG

set Horizontal Stainless Water Tank, 2000 ltrs Capacity 
with Complete Fittings and Accessories

set Stainless Steel Composite Emergency Eyewash
Vertical Double Eye Washing Shower

sets Angle Valve 3-way



set Grab Bar Stainless Steel for PWD CR
pcs Floor Drain 6''x6''
pcs 25mm PPR Elbow
pcs 25mm PPR Tee
pcs 25mm x 3m PPR Pipe 
pcs 25mm Male Adaptor 
pcs 25mm FeMale Adaptor Threaded 
pcs Union Patente 25mm
lit Vulcaseal

pcs Teflon Tape 1''
pcs 25mm Ball Valve
pcs Faucet ,US Brand
pcs 4'' PVC TEE
pcs 4'' PVC Wye
pcs 4'' x 2'' PVC Reducer
pcs 4'' x 2'' PVC Wye Reducer
pcs 4'' PVC Wye
pcs 3''x90 PVC Elbow
pcs 3'' PVC TEE
pcs 4''x45 PVC Elbow
pcs 4''x90 PVC Elbow
pcs 2''x 90 PVC Elbow
pcs 2''x 45 PVC Elbow
pcs 4'' PVC CleanOut
pcs 2'' PVC Tee
pcs 2'' x 3m PVC Pipe S1000
pcs 3'' x 3m PVC Pipe S1000
pcs 4'' x 3m PVC Pipe S1000

TOTAL, PhP.

J.   METAL  WORKS (RAILINGS ,FIRE EXIT LADDERS)
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.

pcs 50mm dia. X 4mm x 6m GI Pipe
pcs 25mm  X 4mm x 6m GI Pipe
pcs 2''x2''x1/4'' Angle Bar
pcs 25mm  x  6mm x Flatbar

boxes Welding Rod 60-12
pcs Grinding Disc
gal Epoxy Primer
gal Quick Dry Enamel
gal Lacquer  Thinner
pcs 3'' Paint Brush

TOTAL, PhP.

K.    ROOFING
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.

pcs 3'' x 3'' x 6mm Angle Bar
pcs 2 1/2" x 2 1/2'' x 6mm Angle Bar
pcs 150mm x 2mm C-Purlins
pcs 16mm dia. Turnbuckle



pcs 12mm dia. Plain Roundbar, Cross Bracing,Sagrod
pcs 10.6m x 0.4mm  Rib Type Roofing Prepainted (Oceanic Blue)

pcs Ridge Roll Pre-Painted , 0.4mm (Oceanic Blue)

pcs End Wall Flashing , 0.4mm (Oceanic Blue)

rolls 10mm Roof Insulation (Double)
pcs 2 1/2'' J-Bolt

boxes Welding Rod 60-12 
gal Quick Dry Enamel (black)
pcs 16mm dia. Machine Bolts with Nut and Washer
pcs 6mm x 1.2m x 2.4 Steel Plate

tubes Silicon Sealant
boxes Revits 3/16''x1''

cyl Acetylene
cyl Oxygene, Industrial

TOTAL, PhP.

L.    FALSE WORKS AND FORM WORKS
QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PhP.

pcs 1/4'' Ordinary Plywood
pcs 2''x3''x10' Coco Lumber
pcs 2''x2''x10' Coco Lumber
box 4'' CWN
box 3'' CWN
box 2 1/2'' CWN
box 1 1/2'' CWN

TOTAL, PhP.

   A.   DIRECT COST
                            1. TOTAL MATERIAL  COST 
                            2. LABOR COST 
   B.   INDIRECT COST

1. CONTINGENCY AND ALLOWANCE 
2. VAT,TAX,MISCELLANEOUS 

                            3. CONTRACTOR'S PROFIT 
4. CLEARANCE AND PERMITS

TOTAL PROJECT COST
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