
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

13.03 PRESSURE TEST FOR WATER LINES: 

            a. After the pipe have been installed, the joints completed and with joins exposed for  

            examination, all newly installed pipe or any valve section therefore, shall be subjected to 

hydrostatic pressure 1 1/2 the designed working pressure of the system or as specified by 

the Architect. 

             b. The duration of each pressure test shall be at least 10 minutes unless otherwise specified 

by the Architect. 

             c. Each section of pipeline shall be slowly filled with water and the specified test pressure,  

             measured at the point of lowest elevation, shall be applied by means of a pump lowest 

elevation, shall applied by means of a pump connected to the pipe in a manner satisfactory 

to the Architect. During the filling of the pipe and before applying the test pressure, all air 

shall be expelled from the pipeline. To accomplish this type shall be made, if necessary, at 

point of highest elevation, and after completion of the test the taps shall be tightly plugged 

unless otherwise specified. During the test, all exposed pipes, fittings, valves, joints and 

couplings will be carefully examined. If found to be cracked or defective, they shall be 

removed and replaced by the Contractor              with sound materials at his expenses. The 

test shall then be repeated until satisfactory results are obtained. 

13.04 DEFECTIVE WORK 

          a. If the inspection or test shows any defect, such defective work or material shall be replaced   

and the test shall be repeated unless until satisfactory to the Architect. 

          b. All repairs to piping shall be made with new materials at the expense of the contractor. 

          c. No caulking of screwed joints of holes will be accepted 

13.05 DISINFECTION OF WATER DISTRIBUTION SYSTEM & WATER TANKS (as per AWWA C-601) 

          a. The entire water system shall be thoroughly flushed and disinfected with chlorine before it          

is place on operation. Water tanks shall be washed and swabbed. 

          b. Chlorination materials shall be liquid chlorine or hypochlorite, as specified and shall be           

introduced into water lines in a manner approved by the Engineer. Tank shall be thoroughly           

cleaned of all debris, dirt or dust before swabbing. 

 

 

 

 

 

 

 

 

 



 

ELECTRONICS SPECIFICATIONS 

 

GROUNDING AND BONDING 

 

Part 1 – GENERAL 

 

1.1 DESCRIPTION 
A. Provide grounding system in accordance with the Contract Documents 

 

1.2 QUALITY ASSURANCE 
A. Utility company approval of service installation 

 

1.3 STANDARDS 
A. American National Standards Institute (ANSI): 

ANSI/IEEE 81 – Guide for Measuring Earth Resistivity, Ground Impedance and Earth Surface 
Potentials of a Ground System Part 1: Nominal Measurements 

 

B. National Fire Protection Association (NFPA) 

 

C. Philippine Electrical Code (PEC): PEC (PART 1 and 2: 2019) 

 

D. Underwriter ‘s Laboratories, Inc. (UL): 

UL 44 – Thermoset Insulated Wires and Cables 

UL 83 – Thermoplastic Insulated Wires and Cables 

UL 467 – Grounding and Bonding Equipment 

 

E. Utility Company Requirements 

 

1.4 SUBMITTALS 
A. Shop Drawings: 

1. Showing the location of system grounding electrode connections and the routing of 
grounding electrode conductor. 

 



 

 

 

10.05 SEWAGE EJECTOR PUMP 

            a. Number of Units — SE1/ SE2 

            b. Capacity of each Unit: 50 GPM vs. 20 Ft. TDH. Approximately 0.5 HP each. 

            c. Type: Sewage Ejector Pump, coupled to electric motor, bronze fitted with electric motor 

drive on a common base with control and accessories. 

            d. Electric Motor Drive: 230 volts, 1-Phase, 60 cycles, 5.0.HP. 

            e. Motor Controls: 

             f. Accessories: Vibration insulating hose connection at suction and discharge line. 

 

10.06 SUMP PUMP 

            a. Number of Units — SP1/ SP2 

            b. Capacity of each Unit: 130 GPM vs. 60 Ft. TDH. Approximately 5.0 HP each. 

            c. Type: Submersible Pump, coupled to electric motor, bronze fitted with electric motor drive 

on a common base with control and accessories. 

            d. Electric Motor Drive: 230 volts, 1-Phase, 60 cycles, 5.0HP. 

            e. Motor Controls: 

            f. Accessories: Vibration insulating hose connection at suction and discharge line. 

 

PART 11: WATER RESERVOIR: 

11.01 GROUND TANK - Reinforced concrete 

                                       Capacity: 33,632 gallons for potable water 

                                       Capacity: 30,000 gaIIons for fire water 

           ELEVATED WATER TANK 

                                     Capacity: 2-5,000 gallons 

 

11.02 PIPING, FITTINGS AND MISCELLANEOUS METAL WORKS 

 



 

            a. Furnish and install all pipe fittings, valves, specials, pipe supports, miscellaneous metal 

work and all required appurtenances as shown on the plans and as required to make the 

entire piping system operable. 

 

            b. All materials furnished and installed shall be new and guaranteed free from defect in 

design, materials and workmanship. 

            c. Adequate protective measures shall be provided to protect pipes, fittings, valves and all 

other materials from damage or injury during storage and installation. 

 

11.03 FLANGES, GASKETS, AND BOLTS: 

           a. Flanges shall conform in dimensions and drilling to ASA B-161 Class 125. 

           b. Gaskets shall be ring-type. 

           c. Bolts shall be standard square head machine bolts with heavy, hot, pressed hexagon nuts. 

Threads shall conform to ASA-B-1.1, coarse thread series, Class 2 fit. 

 

11.04 MANHOLE AND COVER: 

            a. All castings for manhole frames shall be tough, gray iron free from warps, cracks, holes, 

swells and cold shuts, and approximately 3 mm thick. 

            b. All casting shall conform to the requirements of ASTM Standard A-48 for gray from 

castings. 

11.05 LADDER RUNGS 

            a. Ladder Rungs shall be of 20 mm diameter round stainless-steel bar places in the wall as 

shown from castings. 

 

11.06 INSTALLATION 

           a. All pipes shall be carefully placed and supported at the proper lines and grade where 

possible shall be sloped to permit complete draining. 

           b. Piping runs shown on Drawings shall be followed as closely as possible, except for minor 

adjustments to avoid adverse effect on architectural and/or structural features. If major 

relocations are required, they shall be subjected to the approval of the Architect. 

           c. Carefully inspect all pipe and fittings before installation. Inspection of pipe shall include 

light tapping with a hammer to detect cracks of defects. No pipe fittings or valve which 

are cracked or shown defects shall be used 

           d. Piping shall be properly supported by suitable anchors, brackets, or hangers. Vertical 

pipes shall be anchored by suitable galvanized steel straps. Pipe supports shall be 

provided as shown on the Plans and whenever else necessary to prevent stain on joints or 

to facilitate taking down pipe 



 

           e. Piping through the Walls - Where the pipe pass through walls, care shall be exercised to 

ensurethese joints are watertight. 

 

11.07 TEST FOR WATER: 

            a. Tightness of completed Tank - The completed reinforced concrete ground and structural 

steel tanks shall be tested for water-tightness by filling it up with clean water after cleaning 

out all dirt and debris inside the tank. The water shall be allowed to stand for a minimum 

period of 24 hours reckoned from the time the free-board line was reached during filling 

up. After the 24 hours period there shall be no drop-in water level in the tank more than 40 

mm, otherwise, the leaks shall be located and plugged properly and the test for water-

tightness be repeated. 

11.08 DEFECTIVE WORK: 

            a. If the inspection or test shows any defect, such defective work or material shall be 

replaced and the test shall be repeated until satisfactory to the Owner. 

            b. All repairs to piping shall be made with new material at the expense of the Contractor. 

            c.  No caulking of screwed joints of holes will be accepted. 

11.09 TEST CERTIFICATE 

            a. Test Certificate shall be filled out and signed by the Owner’s representative 

PART 12: SITE PLUMBING UTILITIES 

12. 01 GENERAL 

           a. The entire site plumbing utilities system shall be laid out and installed consistent throughout 

with the given slopes in the plans. Pipe joints and connections to area drains, catch basin, 

and junction boxes shall possess such leak-proof and seepage-proof integrity achievable 

with the works called for under this particular section of the Specifications. 

           b. Junction Boxes for storm & sanitary (sewer) drainage lines outside the building shall be 

cast-in-place reinforced concrete sections and pre-cast concrete cover. 

           c. Trench excavation and backfilling shall be as specified in excavation, trenching and 

backfilling for utility system. 

           d. Concrete Drainage Pipe: 

               1. Material, Pipe shall be reinforced concrete pipe (300 mm IZI & larger) non-reinforced   

               Concrete pipe 250 mm Cl & smaller conforming to ASTM C14-75. 

               2.Installation 

                  a. Bedding surfaces shall provide a firm foundation, carefully shaped true to line and 

grade. 

                   b. Concrete pipe shall be laid carefully with hubs upgrade and ends fully and closely 

joints. Joints shall be cement mortar. Cement mortar shall consist of one-part Portland 

Cement and 1-1/2 parts clean sharp sand with only enough water for workability. A gasket 



 

of closely twisted hemp or Oakum shall be placed around the pipe. The gasket shall be in 

the (1) piece of suitable diameter (not less than 19 mm and shall be lapped at the top. The 

gasket shall be saturated. With that cement before being placed and rammed. The joint 

shall be  

completely filled with cement mortar and rammed thoroughly with a wooden caulking tool. The 

joint shall then be overfilled and finished to a smooth level outside. 

 

12.02 EXCAVATION FOR STORM AND SANITARY (SEWER DRAINAGE SYSTEM) 

 

            a. General. The Contractor shall do all excavation of whatever substances encountered 

below depth shown on drawings. Excavated materials not required for fill or backfill shall 

be removed from site as directed by the Engineer and disposed of by the Contractor. 

Excavation for accessories to have mm minimum and 60 mm maximum clearance in all 

side. Excavation shall not carry below the required depth. Excess excavation below 

required level shall be backfilled at the Contractor’s expense with earth, sand, gravel, or 

concrete, as directed by Engineer, and thoroughly tamped unstable soil shall be removed 

and replaced with gravel or crushed stone, which shall be thoroughly tamped. The 

Engineer shall determine the depth of removal of unstable soil. Ground adjacent to all 

excavation shall be graded to prevent water running. The Contractor shall remove by 

pumping or other means approved by the Engineer any water accumulated in 

excavation and keep trench un-watered unit! the bedding in complete. 

            b. Trench Excavation. Banks of trenches shall be vertical. Soft materials shall be reported to 

the Engineer. In rock, excavation shall be carried 200 mm below bottom of pipe. Loose 

earth or gravel shall be used for backfill, and tamped thoroughly and rounded to received 

pipe as above. 

            c. Rock Excavation. Rock excavation shall include removal of boulders larger than 1/2m3 in 

volume and ledge rock concrete or masonry structures that required drilling, melting. 

            d. Bracing and Shoring. The Contractor shall do all bracing sheathing and shoring necessary 

to perform and protect all excavation as indicated on the plans, as required for safety, as 

directed by the Architect, or to conform to governing laws. 

12.03 TESTING 

          a. Test: Test for workmanship on utility lines shall be conducted in accordance with the  

            applicable utility specification before backfilling. 

13.04  

 



 

density equal to that of adjacent original material so that pavement can be placed 

immediately. 

 

                 3. Structures: All forms, trash, and debris shall be removed and cleared away. 

Approved backfill material may be from excavation or borrow, it shall be free from 

rock, lumber of debris. Backfill material shall be placed symmetrically on all side in 

eight-inch maximum layers. Each layer shall be moistened and compacted with 

mechanical or hand tampers. In area to be paved, each layer shall be compacted to 

density equal to that of adjacent materials so that pavement can be placed 

immediately. 

                  a. Maintenance. The Contractor shall refill for settlement all backfilled areas. 

                 b. Clean-up the Contractor shall clean up and dispose of all excess materials, trash, 

wood forms and other debris. 

 

PART 13: TEST AND DISINFECTION 

13.01 DRAINAGE SYSTEM TEST 

          a. The entire drainage and venting system shall have all necessary openings which can 

be plugged to permit the entire system to be filled with water to the level of the highest 

stack vent/or vent stack above the roof. 

          b. The system shall hold this water for a full thirty (30) minutes during which time there shall 

be no drop more than 100 mm. 

          c. Each section of pipeline shall be slowly filled water and the specified test pressure, 

measured at the point of lowest elevation shall be applied by means of satisfactory to 

the Architect. During the filling of the pipe in and before applying the test pressure, all 

air shall be expelled from the pipe line. To accomplish this tap shall be made, if 

necessary, at point of highest elevation, and after completion of the test the taps shall 

be tightly plugged unless otherwise specified. 

          d. During the test, all expose pipes, fittings, valves joints and couplings will be carefully 

examined. If found to be cracked or defective, they shall be removed and replaced 

by the contractor with sound materials at his own expense. The test shall be repeated 

until satisfactory result has been obtained. 

 

13.02 PRESSURE TESTS FOR WATER LINES 

          a. After the pipe have been installed, the joints completed and with joints exposed for 

examination, all newly installed pipe or any valve section shall be subjected to 

hydrostatic pressure 1 1/2 the designed pressure of the system or as specified by the 

Architect. 

          b. The duration of each pressure test shall be at least 10 minutes unless otherwise 

specified by the Architect. 

          c. Each section of pipeline shall be slowly filled water and the specified test pressure, 

measured at the point of lowest elevation, shall be applied by means of satisfactory to 

the Architects. During the filling of the pipe and before applying the test pressure, all air 

shall be expelled from the pipeline. To accomplish, this tap shall be made, if necessary, 

at point of highest elevation, and after completion of the test the taps shall be tightly 

plugged unless otherwise specified. 

          During the test, all exposed pipes, fittings, valves, joints and couplings will be carefully 

examined. If found to be cracked or defective, they shall be removed and replaced 

by the Contractor with sound materials at his expenses. The test shall then be repeated 

until satisfactory result has been obtained. 

13.03 PRESSURE TEST FOR WATER LINES: 

 

            a. After the pipe have been installed, the joints completed and with joins exposed for 

examination, all newly installed pipe or any valve section, therefore, shall be subjected 



 

to hydrostatic pressure 1 1/2 the designed working pressure of the system or as 

specified by the Architect. 

             b. The duration of each pressure test shall be at least 10 minutes unless otherwise 

specified by the Architect. 

             c. Each section of pipeline shall be slowly filled with water and the specified test 

pressure, measured at the point of lowest elevation, shall be applied by means of a 

pump lowest elevation, shall applied by means of a pump connected to the pipe in a 

manner satisfactory to the Architect. During the filling of the pipe and before applying 

the test pressure, all air shall be expelled from the pipeline. To accomplish this type shall 

be made, if necessary, at point of highest elevation, and after completion of the test 

the taps shall be tightly plugged unless otherwise specified. During the test, all exposed 

pipes, fittings, valves, joints and couplings will be carefully examined. If found to be 

cracked or defective, they shall be removed and replaced by the Contractor with 

sound materials at his expenses. The test shall then be repeated until satisfactory results 

are obtained. 

 

13.04 DEFECTIVE WORK 

          a. If the inspection or test shows any defect, such defective work or material shall be 

replaced   and the test shall be repeated unless until satisfactory to the Architect. 

          b. All repairs to piping shall be made with new materials at the expense of the contractor. 

          c. No caulking of screwed joints of holes will be accepted 

13.05 DISINFECTION OF WATER DISTRIBUTION SYSTEM & WATER TANKS (as per AWWA C-601) 

          a. The entire water system shall be thoroughly flushed and disinfected with chlorine 

before it  is place on operation. Water tanks shall be washed and swabbed. 

          b. Chlorination materials shall be liquid chlorine or hypochlorite, as specified and shall be 

introduced into water lines in a manner approved by the Engineer. Tank shall be 

thoroughly cleaned of all debris, dirt or dust before swabbing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CIVIL WORKS SPECIFICATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 

 

 

 

 

 



 

 



 

 



 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 



 

 

 

 



 



 



 



 

 

 


