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TANK STRUCTURAL GENERAL NOTES: I. DESIGN REFERENCES DESIGN REFERENCES 1. ACI 318-06 CODE REQUIREMENTS FOR BUILDING STRUCTURES ACI 318-06 CODE REQUIREMENTS FOR BUILDING STRUCTURES 2. ACI 350-06 CODE REQUIREMENTS FOR ENVIRONMENTAL ENGINEERING CONCRETE STRUCTURES. ACI 350-06 CODE REQUIREMENTS FOR ENVIRONMENTAL ENGINEERING CONCRETE STRUCTURES. 3. ACI 350.03-06 SEISMIC DESIGN OF LIQUID-CONTAINING CONCRETE STRUCTURES. ACI 350.03-06 SEISMIC DESIGN OF LIQUID-CONTAINING CONCRETE STRUCTURES. 4. AWWA D103-09 FACTORY-COATED BOLTED CARBON STEEL TANKS FOR WATER STORAGE AWWA D103-09 FACTORY-COATED BOLTED CARBON STEEL TANKS FOR WATER STORAGE II. DESIGN LOADS DESIGN LOADS 1. ROOF LOAD------------------------------------20 PSF LIVE LOAD  ROOF LOAD------------------------------------20 PSF LIVE LOAD  2. LIQUID (WATER)--------------------------------- 62.5 PCF LIQUID (WATER)--------------------------------- 62.5 PCF 62.5 PCF 3. SOIL BEARING CAPACITY----------------------------4,000 PSF GROSS  SOIL BEARING CAPACITY----------------------------4,000 PSF GROSS  4. SEISMIC DESIGN PARAMETERS SEISMIC DESIGN PARAMETERS A. SPECTRAL RESPONSE ACCELERATION (5% DAMPING) SPECTRAL RESPONSE ACCELERATION (5% DAMPING) S  = 1.278g S  = 0.477g B. SITE CLASS----------------------------------C SITE CLASS----------------------------------C C. DESIGN SPECTRAL RESPONSE ACCELERATION DESIGN SPECTRAL RESPONSE ACCELERATION S   = 0.852g S   = 0.420g D. IMPORTANCE FACTOR---------------------------- 1.00 (AWWA D103-09) 1.00 (AWWA D103-09) E. RESPONSE MODIFICATION FACTOR (AWWA D110-13) RESPONSE MODIFICATION FACTOR (AWWA D110-13)    R  = 3.0 (MECHANICALLY ANCHORED)    R  = 1.5 (MECHANICALLY ANCHORED) III. FOUNDATION NOTES FOUNDATION NOTES 1. FOUNDATION DESIGN IS BASED ON GEOTECHNICAL INVESTIGATION REPORT PREPARED BY GEOLABS, INC. (W.O. FOUNDATION DESIGN IS BASED ON GEOTECHNICAL INVESTIGATION REPORT PREPARED BY GEOLABS, INC. (W.O. 7053-00), DATED FEBRUARY 25, 2015. 2. CONTRACTOR SHALL PROVIDE DE-WATERING OF EXCAVATED AREAS, AS REQUIRED. CONTRACTOR SHALL PROVIDE DE-WATERING OF EXCAVATED AREAS, AS REQUIRED. 3. CONTRACTOR SHALL PROVIDE DESIGN AND INSTALLATION OF ALL CRIBBING, SHEETING, AND SHORING NECESSARY TO CONTRACTOR SHALL PROVIDE DESIGN AND INSTALLATION OF ALL CRIBBING, SHEETING, AND SHORING NECESSARY TO PRESERVE EXCAVATIONS AND EARTH BANKS. SHORING SHALL CONFORM TO OSHA REGULATIONS. 4. VOLCANIC ASH SOILS ON LOT 4 (LOWER TANK SITE) SHALL BE REMOVED DOWN TO BASALT FORMATION VOLCANIC ASH SOILS ON LOT 4 (LOWER TANK SITE) SHALL BE REMOVED DOWN TO BASALT FORMATION (APPROXIMATELY 3.5 TO 4 FEET THICK).  AND REPLACED WITH STRUCTURAL COMPACTED FILL.  THE REMOVAL AND REPLACEMENT SHALL EXTEND A LATERAL DISTANCE OF 3 FEET BEYOND THE TANK FOUNDATION PERIMETER. 5. AT LOT 5 (UPPER TANK SITE) OVER-EXCAVATE THE EXISTING FILL MATERIALS A MINIMUM DEPTH OF 3 FEET BELOW AT LOT 5 (UPPER TANK SITE) OVER-EXCAVATE THE EXISTING FILL MATERIALS A MINIMUM DEPTH OF 3 FEET BELOW THE WATER TANK FOUNDATION AND REPLACE WITH COMPACTED STRUCTURAL FILL.  THE OVER-EXCAVATION AND REPLACEMENT SHALL EXTEND A LATERAL DISTANCE OF 3 FEET BEYOND THE TANK FOUNDATION PERIMETER. 6. STRUCTURAL FILL MATERIAL SHALL CONSIST OF WELL-GRADED MATERIAL LESS THAN 6-INCHES IN MAXIMUM SIZE STRUCTURAL FILL MATERIAL SHALL CONSIST OF WELL-GRADED MATERIAL LESS THAN 6-INCHES IN MAXIMUM SIZE WITH SUFFICIENT FINES TO PREVENT THE OCCURANCE OF VOIDS IN THE COMPACTED FILL.  THE EXISTING FILL MATERIAL AT THE UPPER TANK SITE CAN BE REUSED AS STRUCTURAL FILL MATERIAL IF ALL MATERIAL LARGER THAN 6-INCHES AND ALL VEGETATION, DELETERIOUS MATERIALS ARE REMOVED PRIOR TO BEING USED.  FOR CONFINED LOCATIONS (WHERE COMPACTION EQUIPMENT IS LIMITED IN SIZE TO LESS THAN 2 TONS IN STATIC WEIGHT), THE MAXIMUM SIZE FILL MATERIAL SHALL BE 3-INCHES IN DIMENSION. 7. EXCAVATIONS FOR FOOTINGS SHALL BE APPROVED BY THE LICENSED GEOTECHNICAL ENGINEER IN STATE OF HAWAII EXCAVATIONS FOR FOOTINGS SHALL BE APPROVED BY THE LICENSED GEOTECHNICAL ENGINEER IN STATE OF HAWAII (PROVIDED BY CONTRACTOR) PRIOR TO PLACEMENT OF CONCRETE AND REINFORCING.  SOFT AND/OR LOOSE MATERIAL ENCOUNTERED AT THE BOTTOM OF THE FOOTING EXCAVATIONS SHALL BE OVER-EXCAVATED DOWN TO DENSE MATERIAL.  THE AREA SHALL BE FILLED WITH COMPACTED STRUCTURAL FILL OR THE FOOTING EXCAVATION CAN BE EXTENDED DOWN TO BEAR DIRECTLY ON THE UNDERLYING COMPETENT MATERIAL. 8. STRUCTURAL FILL SHOULD BE MOISTURE CONDITIONED TO WITHIN TWO PERCENT OF THE OPTIMUM MOISTURE STRUCTURAL FILL SHOULD BE MOISTURE CONDITIONED TO WITHIN TWO PERCENT OF THE OPTIMUM MOISTURE CONTENT AND PLACED IN HORIZONTAL LIFTS NOT TO EXCEED TWELVE (12) INCHES IN LOOSE FILL MATERIAL.  FILL SHALL BE COMPACTED TO MINIMUM 95% RELATIVE COMPACTION AS MEASURED BY ASTM D1557, METHOD A OR D. IV. CONCRETE NOTES: CONCRETE NOTES: 1. CONCRETE CONSTRUCTION SHALL CONFORM TO AMERICAN CONCRETE INSTITUTE ACI 318-06. CONCRETE CONSTRUCTION SHALL CONFORM TO AMERICAN CONCRETE INSTITUTE ACI 318-06. 2. CONCRETE SHALL BE NORMAL WEIGHT HARD ROCK CONCRETE AND SHALL HAVE THE FOLLOWING MINIMUM 28 DAY CONCRETE SHALL BE NORMAL WEIGHT HARD ROCK CONCRETE AND SHALL HAVE THE FOLLOWING MINIMUM 28 DAY COMPRESSIVE STRENGTHS: A. FOUNDATION AND TANK FLOOR SLAB------------------- 4000 PSI FOUNDATION AND TANK FLOOR SLAB------------------- 4000 PSI 4000 PSI B. ALL OTHER CONCRETE----------------------------- 3000 PSI ALL OTHER CONCRETE----------------------------- 3000 PSI 3000 PSI 3. THE MAXIMUM WATER-CEMENT RATIO (BY WEIGHT) FOR FOUNDATION CONCRETE SHALL BE 0.48 WITH A MINIMUM OF THE MAXIMUM WATER-CEMENT RATIO (BY WEIGHT) FOR FOUNDATION CONCRETE SHALL BE 0.48 WITH A MINIMUM OF 6 SACKS PER CUBIC YEARD OF CEMENTITIOUS MATERIAL AND A MAXIMUM AGGREGATE SIZE OF 1-INCH AND MINIMUM SIZE 57 PER ASTM C33. 4. CONCRETE DELIVERY TICKETS SHALL RECORD ALL FREE WATER IN THE MIX AT BATCHING PLANT, ADDED FOR CONCRETE DELIVERY TICKETS SHALL RECORD ALL FREE WATER IN THE MIX AT BATCHING PLANT, ADDED FOR CONSISTENCY BY DRIVER, AND ANY ADDITIONAL REQUEST BY CONTRACTOR UP TO THE MAXIMUM AMOUNT ALLOWED BY THE MIX DESIGN. 5. ALL INSERTS, ANCHOR BOLTS, PLATES, AND OTHER ITEMS TO BE CAST IN THE CONCRETE SHALL BE HOT-DIPPED ALL INSERTS, ANCHOR BOLTS, PLATES, AND OTHER ITEMS TO BE CAST IN THE CONCRETE SHALL BE HOT-DIPPED GALVANIZED ACCORDING TO ASTM A153 UNLESS OTHERWISE NOTED. 6. REINFORCING BARS, ANCHOR BOLTS, INSERTS, AND OTHER ITEMS TO BE CAST IN THE CONCRETE SHALL BE REINFORCING BARS, ANCHOR BOLTS, INSERTS, AND OTHER ITEMS TO BE CAST IN THE CONCRETE SHALL BE SECURED IN POSITION PRIOR TO PLACEMENT OF CONCRETE. 7. CONDUITS AND PIPES PASSING THROUGH A SLAB OR FOOTING THAT DO NOT CONFORM TO TYPICAL DETAILS SHALL CONDUITS AND PIPES PASSING THROUGH A SLAB OR FOOTING THAT DO NOT CONFORM TO TYPICAL DETAILS SHALL BE LOCATED AND THE PROPOSED CONSTRUCTION DETAIL SUBMITTED TO THE ENGINEER FOR APPROVAL. 8. SEE TANK MANUFACTURER'S DRAWINGS FOR CHAMFERS, EDGE RADII, FINISHES AND OTHER NON-STRUCTURAL ITEMS SEE TANK MANUFACTURER'S DRAWINGS FOR CHAMFERS, EDGE RADII, FINISHES AND OTHER NON-STRUCTURAL ITEMS NOT SHOWN OR SPECIFIED ON THE STRUCTURAL DRAWINGS. V. REINFORCING STEEL: REINFORCING STEEL: 1. ALL REINFORCING STEEL SHALL BE DEFORMED BARS CONFORMING TO ASTM A615 GRADE 60. ALL REINFORCING STEEL SHALL BE DEFORMED BARS CONFORMING TO ASTM A615 GRADE 60. 2. CLEAR CONCRETE COVER FOR REINFORCING BARS SHALL BE AS FOLLOWS, UNLESS OTHERWISE NOTED: CLEAR CONCRETE COVER FOR REINFORCING BARS SHALL BE AS FOLLOWS, UNLESS OTHERWISE NOTED: A. FOOTING, CONCRETE JACKET, ETC. CAST AGAINST EARTH ------ 3" FOOTING, CONCRETE JACKET, ETC. CAST AGAINST EARTH ------ 3" 3" B. FOOTING, CONCRETE JACKET, ETC. FORMED AND EXPOSED  FOOTING, CONCRETE JACKET, ETC. FORMED AND EXPOSED  TO EARTH OR WEATHER --------------------------- 2" 2" 3. ALL REINFORCING STEEL, ANCHOR BOLTS, DOWELS, AND OTHER INSERTS AND EMBEDS SHALL BE SECURED IN ALL REINFORCING STEEL, ANCHOR BOLTS, DOWELS, AND OTHER INSERTS AND EMBEDS SHALL BE SECURED IN POSITION, INSPECTED AND APPROVED PRIOR TO PLACING CONCRETE.  4. REINFORCING BARS SHALL NOT BE IN CONTACT WITH ANY PIPE, PIPE FLANGE OR METAL PARTS EMBEDDED IN REINFORCING BARS SHALL NOT BE IN CONTACT WITH ANY PIPE, PIPE FLANGE OR METAL PARTS EMBEDDED IN CONCRETE, A MINIMUM OF 2 INCH CLEARANCE SHALL BE PROVIDED AT ALL TIMES, UNO. VI. SPECIAL INSPECTION SPECIAL INSPECTION 1. SPECIAL INSPECTIONS ARE REQUIRED FOR THIS PROJECT AND SHALL BE PERFORMED IN ACCORDANCE WITH IBC SPECIAL INSPECTIONS ARE REQUIRED FOR THIS PROJECT AND SHALL BE PERFORMED IN ACCORDANCE WITH IBC CHAPTER 17. SPECIAL INSPECTIONS SHALL BE PERFORMED BY A REGISTERED DEPUTY INSPECTOR EMPLOYED BY THE OWNER IN THESE CATEGORIES: CONCRETE PLACEMENT - CONCRETE ANCHORS - REINFORCING STEEL PLACEMENT - GRADING, EXCAVATION IX. STRUCTURAL OBSERVATION STRUCTURAL OBSERVATION 1. ENGINEER SHALL PERFORM STRUCTURAL OBSERVATION AS REQUIRED BY IBC CHAPTER 17 SECTION 1709, AND AS ENGINEER SHALL PERFORM STRUCTURAL OBSERVATION AS REQUIRED BY IBC CHAPTER 17 SECTION 1709, AND AS DEFINED BY SECTION 220. STRUCTURAL OBSERVATION SHALL BE PROVIDED DURING THE STAGES OF CONSTRUCTION LISTED BELOW. IT SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR TO PROVIDE AT LEAST 72 HOURS ADVANCE NOTICE TO THE DESIGN ENGINEER WHEN HIS WORK IS READY FOR STRUCTURAL OBSERVATION FOR EACH OF THESE STAGES: REINFORCING PLACEMENT FOR FLOOR AND TANK FOOTING
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