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STRUCTURAL GENERAL NOTES:  General:     A. Workmanship and materials shall conform to the following design Workmanship and materials shall conform to the following design specifications: 1. AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017 including AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017 including all interim revisions. 2. State of Hawaii, Department of Transportation, Highways Division, State of Hawaii, Department of Transportation, Highways Division, Design Criteria for Bridges and Structures, August 8, 2014 as amended by HWY-DB 2.5098, Changes to Design Criteria for Bridges and Structures, January 8, 2018. 3. AASHTO LRFD Specifications for Structural Supports for Highway AASHTO LRFD Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals, 1st Edition, 2016 including all interim revisions. 4. AASHTO Manual for Assessing Safety Hardware, 2nd Edition, 2016. AASHTO Manual for Assessing Safety Hardware, 2nd Edition, 2016. 5. AASHTO Manual for Bridge Evaluation, 3rd Edition, 2018 including all AASHTO Manual for Bridge Evaluation, 3rd Edition, 2018 including all interim revisions and requirements for emergency vehicle ratings as per FHWA's Memorandum, Load Rating for the FAST Act's Emergency Vehicles, November 3, 2016 as modified by "Draft Modifications to the "Design Criteria for Bridges and Structures, August 8, 2014" for the Manual for Bridge Evaluation 2nd Edition". 6. Hawaii Standard Specifications for Road and Bridge Construction Hawaii Standard Specifications for Road and Bridge Construction (2005 Edition) and Special Provisions. B. The contractor shall compare all the contract documents with each other The contractor shall compare all the contract documents with each other and report in writing to the engineer all inconsistencies and omissions. C. The contractor shall take field measurements and verify field conditions The contractor shall take field measurements and verify field conditions and shall compare such field measurements and conditions with the drawings before commencing work.  Report in writing to the engineer all inconsistencies and omissions. D. The contractor shall be responsible for coordinating the work of all The contractor shall be responsible for coordinating the work of all trades. E. The contractor shall be responsible for means and methods of The contractor shall be responsible for means and methods of construction, workmanship and job safety.   F. The contractor shall provide temporary shoring and bracing as required The contractor shall provide temporary shoring and bracing as required for stability of structural members and systems.   G. Construction loading shall not exceed design live load unless special Construction loading shall not exceed design live load unless special shoring is provided.  Permitted construction loads shall be properly reduced in areas where the structure has not attained full design strength. H. The contractor shall be responsible for protection of the adjacent The contractor shall be responsible for protection of the adjacent properties, structures, streets and utilities during the construction period. Any damaged or deteriorated property shall be restored to the condition prior to the beginning of work or better at no cost to the State. State. . I. Details noted as typical on the structural drawings shall apply in all Details noted as typical on the structural drawings shall apply in all conditions unless specifically shown or noted otherwise. J. Elevations and details of the existing bridges and other miscellaneous structures Elevations and details of the existing bridges and other miscellaneous structures as shown on these plans are based on as-built drawings.  The contractor shall be responsible for verifying all existing elevations and existing structure details and shall notify the engineer in writing of any discrepancies for further action. K. Except as noted otherwise, all vertical dimensions are measured plumb. Except as noted otherwise, all vertical dimensions are measured plumb. Design Criteria:     A. Dead load  Dead load  - Weight of all components of the structures, appurtenances attached thereto,      and earth covers. - Unit weight of concrete ----------------------------------------------- 160 pcf 160 pcf - Compacted earth -------------------------------------------------------- 120 pcf 120 pcf - Future wearing surface ---------------------------------------------- 25 psf 25 psf - Future utilities on each bridge railing --------------------------- 150 plf 150 plf B. Live load -------------------------------------------------------------------- AASHTO HL-93 Live load -------------------------------------------------------------------- AASHTO HL-93 AASHTO HL-93 C. Collision load --------------------------------------------------------------- AASHTO TL-3 Collision load --------------------------------------------------------------- AASHTO TL-3 AASHTO TL-3 D. Seismic   Seismic   - 0.2-second spectral response coefficient, s  --------------------- 0.36 s --------------------- 0.36 0.36 - 1.0-second spectral response coefficient, s  ---------------------- 0.10 1 ---------------------- 0.10 0.10 - Peak seismic ground acceleration coefficient, A  --------------- 0.335 s --------------- 0.335 0.335 - Site class ---------------------------------------------------------------- E E - Seismic design zone --------------------------------------------------- 3 3 E. Basic wind speed --------------------------------------------------------- 140 MPH Basic wind speed --------------------------------------------------------- 140 MPH 140 MPH F. Design soil parameters for structures Design soil parameters for structures - Bearing capacity - Extreme event limit state ----------------------------------------- 9,000 psf 9,000 psf - Strength limit state ------------------------------------------------ 5,400 psf 5,400 psf - Service limit state -------------------------------------------------- 3,000 psf 3,000 psf - Passive earth pressure - Extreme event limit state ----------------------------------------- 520 pcf 520 pcf - Strength limit state ------------------------------------------------ 260 pcf 260 pcf - Lateral earth pressure - Active (level backfill) ---------------------------------------------- 36 pcf 36 pcf - At-rest (level backfill) --------------------------------------------- 57 pcf 57 pcf - Dynamic lateral earth pressure - Unrestrained --------------------------------------------------------- 5.5H  psf 5.5H  psf 2 psf - Restrained ----------------------------------------------------------- 16.0H  psf 16.0H  psf 2 psf - Coefficient of Friction - Extreme event limit state ----------------------------------------- 0.58 0.58 - Strength limit state ------------------------------------------------ 0.46 0.46 Foundation:     A. Foundation design is based upon Geotechnical Investigation by Hirata & Foundation design is based upon Geotechnical Investigation by Hirata & Associates, Inc., dated July 2, 2020. B. Contractor shall provide for de-watering of excavation from either surface water, Contractor shall provide for de-watering of excavation from either surface water, ground water or seepage.  NPDES permit required for discharging into state waters.     C. Contractor shall provide for design and installation of all cribbing, sheeting, and Contractor shall provide for design and installation of all cribbing, sheeting, and shoring necessary for personnel safety and to preserve excavations and earth banks, and adjacent structures and property for damage for owner review. Design shall be by a civil engineer specializing in geotechnical engineering and a structural engineer both shall be  licensed in the State of Hawaii.  Submit stamped drawing and calculations to the Engineer.   Shoring shall comply with HIOSH and OSHA regulations.  Excavation boundaries and grade elevations for Excavation boundaries and grade elevations for footing shall be accepted by a geotechnical engineer licensed in the State of geotechnical engineer licensed in the State of Hawaii prior to placing the concrete and reinforcing.  prior to placing the concrete and reinforcing. D. Footings shall bear on a 6-inch layer of aggregate base course compacted Footings shall bear on a 6-inch layer of aggregate base course compacted to a minimum of 95% relative density in accordance with ASTM D1557.  Prior to the placement of the aggregate base course, the exposed soils should be scarified to a depth of 6-inches, moisture conditioned to within 2% of optimum moisture and compacted to no less than 90% relative density in accordance with ASTM D1557.  Bottom of footing shall be compacted to provide a relatively firm and smooth bearing surface prior to placement of reinforcing steel and concrete.  If soft and/or loose materials are encountered at the bottom of excavations, they shall be over-excavated to expose the underlying firm materials.  The over-excavated area shall be backfilled with the same aggregate base course or the footing bottom may be extended down to the underlying competent material.  Contractor may substitute CLSM for the aggregate base course upon acceptance from the engineer. E. Backfill shall be Structural Backfill Material A in accordance with Section Backfill shall be Structural Backfill Material A in accordance with Section 703.20 of the Hawaii Standard Specifications for Road and Bridge construction, 2005 Edition. Concrete:     A. Concrete shall be regular weight hard rock concrete and shall have the following Concrete shall be regular weight hard rock concrete and shall have the following minimum 28-day compressive strengths and water to cement ratios:       Minimum Compressive Maxmium Maxmium Structural Item    Strength f'c (28 days) (W/C)    Strength f'c (28 days) (W/C)    (W/C)    1. Prestressed planks, Bridge 3 ------------------ 7,000 psi  0.35 Prestressed planks, Bridge 3 ------------------ 7,000 psi  0.35 7,000 psi  0.35 0.35 2. Prestressed planks, Bridge 3A ---------------- 8,000 psi  0.35 Prestressed planks, Bridge 3A ---------------- 8,000 psi  0.35 8,000 psi  0.35 0.35 3. Deck topping ---------------------------------------- 4,000 psi  0.45  Deck topping ---------------------------------------- 4,000 psi  0.45  4,000 psi  0.45  0.45  4. Abutment, end walls, caps, columns ------------ 4,000 psi  0.45 Abutment, end walls, caps, columns ------------ 4,000 psi  0.45 4,000 psi  0.45 0.45 5. Drilled shafts -------------------------------------- 4,500 psi  0.45 Drilled shafts -------------------------------------- 4,500 psi  0.45 4,500 psi  0.45 0.45 6. Traffic railing, end posts, approach slabs -- 4,000 psi  0.45 Traffic railing, end posts, approach slabs -- 4,000 psi  0.45 4,000 psi  0.45 0.45 7. CLSM -------------------------------------------------  300 psi   -- CLSM -------------------------------------------------  300 psi   --  300 psi   --  -- 8. All other concrete --------------------------------- 4,000 psi  0.45 All other concrete --------------------------------- 4,000 psi  0.45 4,000 psi  0.45 0.45 B. The use of any calcium chloride in any concrete is prohibited. The use of any calcium chloride in any concrete is prohibited. C. Concrete delivery tickets shall record all free water in the mix at batching 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. D. Conduits, pipes, and sleeves passing through a wall not conforming to typical Conduits, pipes, and sleeves passing through a wall not conforming to typical details shall be located and submitted to the structural engineer for approval.      E. Construction joints may be requested to be relocated by the contractor and Construction joints may be requested to be relocated by the contractor and submit request to its structural engineer for approval.  Submit stamped and signed drawings and calculations to the Engineer for acceptance.  Construction joints shall be made and relocated as not to impair the durability, strength of the structure and to minimize shrinkage stresses. All construction joints shall be cleaned, laitance removed and wetted.  See typical details for specific requirements. F. Unless otherwise noted, chamfer all exposed concrete edges 3/4".       Unless otherwise noted, chamfer all exposed concrete edges 3/4".       G. Reinforcing bars, anchor bolts, inserts and other items to be cast in the concrete Reinforcing bars, anchor bolts, inserts and other items to be cast in the concrete shall be secured in position prior to placement of concrete. H. All inserts, anchor bolts, plates, and other structural items to be cast in All inserts, anchor bolts, plates, and other structural items to be cast in the concrete shall be hot-dip galvanized according to ASTM A153 unless otherwise noted. I. Non-shrink grout shall be a premixed non-metallic formula, capable of Non-shrink grout shall be a premixed non-metallic formula, capable of developing a minimum compressive strength of 4,000 psi in 1 day and 7,000 psi in 28 days. J. A shrinkage reducing admixture (SRA), Tetraguard AS20 by BASF, Eclipse A shrinkage reducing admixture (SRA), Tetraguard AS20 by BASF, Eclipse by W.R. Grace & Co, or an approved equal shall be added to the concrete. The minimum dosage requirement shall be 128 oz per cubic yard of concrete. The concrete shall have a maximum shrinkage strain of 0.00006 at 28 days and 0.000145 at 56 days according to ASTM C512. K. A corrosion inhibiting admixture shall be included in the concrete mix for A corrosion inhibiting admixture shall be included in the concrete mix for all concrete.  The corrosion inhibiting admixture shall contain a minimum of 30% calcium nitrate by mass and shall be added at a dosage rate of 4.0 gallons per cubic yard of concrete or as recommended by the manufacturer.  The admixture shall be Masterline CI 30 Calcium Nitrate-Based corrosion inhibitor, DCI S corrosion inhibitor or an approved equal.  Addition of corrosion inhibiting admixture shall be as recommended by the manufacturer. L. Stay-in-place forms shall not be allowed.Stay-in-place forms shall not be allowed.
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STRUCTURAL GENERAL NOTES:  Reinforcing Steel:     A. Deformed and Plain Carbon Steel Bars for Concrete Reinforcement shall Deformed and Plain Carbon Steel Bars for Concrete Reinforcement shall meet the requirements of AASHTO M31M/M31-19, Grade 60 (ASTM A615/ A615M-16, Grade 60). B. Deformed and Plain Carbon Steel Bars for Concrete Reinforcement to be Deformed and Plain Carbon Steel Bars for Concrete Reinforcement to be spliced by welding or otherwise welded, such as welded hoops, or for seismic reinforcing shall meet the requirements of AASHTO M31M/M31-19, Grade 60 (ASTM A615/ A615M-16, Grade 60) and meet the requirements of ASTM A706/A706M-16. C. The welding of reinforcing steel shall be in accordance with the The welding of reinforcing steel shall be in accordance with the Structural Welding Code-Reinforcing Steel AWS D1.4. D. Epoxy-coated dowels and deformed bars shall conform to ASTM A775, Grade 60 Epoxy-coated dowels and deformed bars shall conform to ASTM A775, Grade 60 unless otherwise noted. E. The contractor shall not damage the epoxy coating on the dowels and The contractor shall not damage the epoxy coating on the dowels and deformed bars in any way during shipment, handling, or placement.  Damaged epoxy coated dowels and deformed bars shall be replaced at no cost to the State.  Repair of epoxy coating as approved by the Engineer shall meet ASTM A775. F. Clear concrete cover for reinforcing bars shall be as follows, unless Clear concrete cover for reinforcing bars shall be as follows, unless otherwise noted: 1. Footing, walls, etc, cast against earth 3" Footing, walls, etc, cast against earth 3" 3" 2. Exterior concrete in coastal region  3" Exterior concrete in coastal region  3" 3" 3.  Exterior concrete other than above  2" Exterior concrete other than above  2" 2" 4.  Bridge Deck Bridge Deck a. Top reinforcement    2 " 2 " 12" b. Bottom reinforcement    1 " 1 " 12" Measured to the closest part of the bars. G. At the time concrete is placed, reinforcing shall be free from mud, oil, At the time concrete is placed, reinforcing shall be free from mud, oil, laitance or other coatings which may adversely affect bond strength. H. Minimum clear spacing between parallel bars shall be one and one-half Minimum clear spacing between parallel bars shall be one and one-half (1 ") times the diameter of the larger bar (for non-bundled bars), but in 12") times the diameter of the larger bar (for non-bundled bars), but in no case shall the clear distance between the bars be less than one and one-half (1 ") times the maximum coarse aggregate size. 12") times the maximum coarse aggregate size. I. All dimensions relating to reinforcing bars (e.g. spacing of bars etc.) are All dimensions relating to reinforcing bars (e.g. spacing of bars etc.) are to centers of bars unless noted otherwise. J. Reinforcing steel shall be spliced only where indicated on plans. Provide lap Reinforcing steel shall be spliced only where indicated on plans. Provide lap splice length per typical details and schedule, unless otherwise noted. K. Mechanical splice connectors shall develop, in tension, 125 percent of the specified Mechanical splice connectors shall develop, in tension, 125 percent of the specified minimum yield strength of reinforcing bars. L. Stagger all splices where possible. Stagger all splices where possible. M. Bar bends and hook shall be "standard hooks" in accordance with typical details. Bar bends and hook shall be "standard hooks" in accordance with typical details. N. Minimum reinforcement bend diameters shall comply with AASHTO 5.10.2.3. Minimum reinforcement bend diameters shall comply with AASHTO 5.10.2.3. Structural Steel: A. Fabrication and erection of structural steel shall conform to the American Fabrication and erection of structural steel shall conform to the American Institute of Steel Construction Manual of Steel Construction, Thirteenth Edition. B. All structural steel in this section, except for sheet piles and H-piles, All structural steel in this section, except for sheet piles and H-piles, shall be hot-dip galvanized after fabrication. after fabrication. . C. Zinc (Hot-Dip Galvanizing) Coatings for structural iron and steel products Zinc (Hot-Dip Galvanizing) Coatings for structural iron and steel products made from rolled, pressed and forged shapes, castings, bars and plates including unfabricated and fabricated products shall conform to ASTM A123 unless otherwise noted. D. Any damaged galvanized surface shall be repaired as follows: Any damaged galvanized surface shall be repaired as follows: 1. Prepare surface per sspc-sp1, solvent cleaning. Prepare surface per sspc-sp1, solvent cleaning. 2. Apply two coats of cold applied galvanizing compound containing 95% metallic  Apply two coats of cold applied galvanizing compound containing 95% metallic  zinc content by weight in dry film and 52% solids content by volume. 3. Application rate shall be 1.5 mils dry film thickness per coat. Application rate shall be 1.5 mils dry film thickness per coat. E. Structural steel shall conform to ASTM A36 unless otherwise noted. Structural steel shall conform to ASTM A36 unless otherwise noted. F. Stainless steel shall conform to  ASTM A240, Type 316L. Stainless steel shall conform to  ASTM A240, Type 316L. G. Steel wide flange sections shall conform to ASTM A992. Steel wide flange sections shall conform to ASTM A992. H. Steel pipes shall conform to ASTM A53, Grade B. Steel pipes shall conform to ASTM A53, Grade B. I. Steel tubes (HSS) shall conform to ASTM A500, Grade B Steel tubes (HSS) shall conform to ASTM A500, Grade B J. Plates and bars shall conform to ASTM A36. Plates and bars shall conform to ASTM A36. K. Steel sheet piles shall have a section modulus, moment of inertia, and flexural Steel sheet piles shall have a section modulus, moment of inertia, and flexural capacity equal to, or greater than, a PZC18. L. Welds and welding procedures shall conform to the structural welding codes AWS Welds and welding procedures shall conform to the structural welding codes AWS D1.5 and D1.6 of the American Welding Society. M. Welding shall be performed by welders prequalified for welding procedures to be Welding shall be performed by welders prequalified for welding procedures to be used. N. Welding electrodes shall be E70XX and E316. Welding electrodes shall be E70XX and E316. O. Fasteners: Fasteners: 1. Bolts (Hex or Heavy Hex Bolts) shall conform to ASTM A307, Grade A Bolts (Hex or Heavy Hex Bolts) shall conform to ASTM A307, Grade A unless otherwise specified and hot-dip galvanized in accordance with ASTM F2329. Hex Nuts for ASTM A307 hex bolts shall conform to ASTM A563, Hex Grade A and hot-dip galvanized in accordance with ASTM F2329. Heavy Hex Nuts for ASTM A307 heavy hex bolts shall conform to ASTM A563, Heavy Hex Grade DH and hot-dip galvanized in accordance with ASTM F2329. Washers for ASTM A307 bolts shall conform to ASTM F844 and hot-dip galvanized in accordance with ASTM F2329. 2. High Strength Bolts (Heavy Hex Structural Bolts) shall conform to High Strength Bolts (Heavy Hex Structural Bolts) shall conform to ASTM F3125, Grade A325, Type 1 unless otherwise specified and hot-dip galvanized in accordance with ASTM F2329. Nuts for ASTM F3125 bolts shall conform to ASTM A563, Grade DH and hot-dip galvanized in accordance with ASTM F2329. Washers for ASTM F3125 bolts shall conform to ASTM F436, Type 1 and hot-dip galvanized in accordance to ASTM F2329. 3. Threaded Rods shall conform to ASTM A449, Type 1 and hot-dip Threaded Rods shall conform to ASTM A449, Type 1 and hot-dip galvanized in accordance to ASTM F2329. Nuts for ASTM A449 threaded rods shall conform to ASTM A563, Grade DH and hot-dip galvanized in accordance to ASTM F2329. Washers for ASTM A449 threaded rods shall conform to ASTM F436, Type 1 and hot-dip galvanized in accordance to ASTM F2329. 4. Anchor Bolts shall conform to ASTM F1554, Grade (36, 55, 105) and Anchor Bolts shall conform to ASTM F1554, Grade (36, 55, 105) and hot-dip galvanized in accordance to ASTM F2329. Nuts for anchor bolts shall conform to ASTM F1554, Section 6.7.1 and hot-dip galvanized in accordance to ASTM F2329. Washers for anchor bolts shall conform to ASTM F436, Type 1 and hot-dip galvanized in accordance to ASTM F2329. 5. The material for the 3" x 3" x  " or 3 " x 3 " x  " square washers The material for the 3" x 3" x  " or 3 " x 3 " x  " square washers 14" or 3 " x 3 " x  " square washers 12" x 3 " x  " square washers 12" x  " square washers 14" square washers shall conform to ASTM A572, Grade 60. 6. Stainless Steel Bolts shall conform to ASTM A193, Grade B8M or ASTM  Stainless Steel Bolts shall conform to ASTM A193, Grade B8M or ASTM  F593, Alloy Group 2, Condition A or CW unless otherwise specified. Nuts for ASTM stainless steel bolts shall conform to ASTM A194, Grade 8M or ASTM F594, Alloy Group 2, Condition A or CW and shall match the corresponding bolt specification, grade, alloy group, and condition. Washers for stainless steel bolts shall be Type 316 Stainless Steel. P. Installation of the high-strength bolts shall be assured by any of the following Installation of the high-strength bolts shall be assured by any of the following methods. 1. Turn of nut method Turn of nut method 2. Direct tension indicator Direct tension indicator 3. Calibrated wrench Calibrated wrench 4. Alternative design bolt Alternative design bolt Q. Thru bolts for guardrail connection shall conform to AASHTO M164 (ASTM F3125, Thru bolts for guardrail connection shall conform to AASHTO M164 (ASTM F3125, Grade A325, Type 1), unless otherwise noted. R. Anchor bolts shall have sufficient length when installed to ensure that the Anchor bolts shall have sufficient length when installed to ensure that the bolt projects at least  " beyond the top of the nut but should not project 18" beyond the top of the nut but should not project more than  ".  Anchor bolts shall not be out of plumb more than 1:40 14".  Anchor bolts shall not be out of plumb more than 1:40 Horizontal: Vertical. S. Bolts and high strength bolts shall have sufficient length when installed Bolts and high strength bolts shall have sufficient length when installed to ensure that the bolt projects at least  " beyond the nut but should not 18" beyond the nut but should not project more than  ". 14". T. Stainless steel shall not come into contact with carbon steel. Stainless steel shall not come into contact with carbon steel. U. Thrie Beam Sections, W-Beam Sections and Thrie Beam to W-Beam Thrie Beam Sections, W-Beam Sections and Thrie Beam to W-Beam Asymmetric Transition Sections shall conform to AASHTO M180-18. V. The Thrie Beam Terminal Connections shall be 10 gauge and conform to The Thrie Beam Terminal Connections shall be 10 gauge and conform to AASHTO M180-18 and have a minimum yield strength of 50 ksi and a minimum ultimate strength of 70 ksi. Miscellaneous Materials: A. Preformed Expansion Joint Filler for Concrete (Bituminous Type) shall Preformed Expansion Joint Filler for Concrete (Bituminous Type) shall conform to AASHTO M33-99 (2012), ASTM D994-11 (2016). B. 14 " x 12" x 5 " Composite Recycled Polymer Blockouts shall be Mondo 14 " x 12" x 5 " Composite Recycled Polymer Blockouts shall be Mondo 316" x 12" x 5 " Composite Recycled Polymer Blockouts shall be Mondo 18" Composite Recycled Polymer Blockouts shall be Mondo Polymer MGS14SH or MASH (2016) approved equivalent. C. 14 " x 8" x 5 " Composite Recycled Polymer Blockouts shall be Mondo 14 " x 8" x 5 " Composite Recycled Polymer Blockouts shall be Mondo 316" x 8" x 5 " Composite Recycled Polymer Blockouts shall be Mondo 5 " Composite Recycled Polymer Blockouts shall be Mondo 18" Composite Recycled Polymer Blockouts shall be Mondo Polymer GB14SH2 or MASH (2016) approved equivalent. 
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