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General: - Weight of all components of the structures, appurtenances aftached therefo, Concrete:
A. Workmanship and materials shall conform fo the following design and earth covers. A. Concrefe shall be regular weight hard rock concrefe and shall have the following
specitfications: - Unit weight of concrefe 160 pcf minimum 28-aday compressive strengths and water fo cement ratios:
. AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017 including - Compacted earth 120 pct Minimum Compressive Maxmium
all inferim revisions. - Future wearing surface 25 pst Structural Iftem Strength f'c (26 days) (W/C)
2. State of Hawali, Department of Transportation, Highways Division, - Future ufilities on each bridge railing 150 pIf l. Prestressed planks, Bridge 3 7,000 psi 0.35
Design Criteria for Bridges and Structures, August 8, 2014 as amended B. Live load AASHTO HL-93 2. Prestressed planks, Bridge 3A 8000 psi 0.35
by HWY-DB 2.5098, Changes fo Design Criteria for Bridges and C. Collision load AASHTO TL-3 3. Deck tfopping 4000 psi 0.45
Structures, January 8, 2018. D. Seismic 4. Abutment, end walls, caps, columns 4000 psi 0.45
3. AASHTO LRFD Specifications for Structural Supports for Highway - 0.2-second spectral response coefficient, Ss 0.36 5. Drilled shafts 4500 psi 045
Signs, Luminaires and [ raffic Signals, I1st Edition, 2016 including all - 1.0-second spectral response coefficient, s, 0.10 6. Traffic railing, end posts, approach slabs — 4,000 psi 045
inferim revisions. - Peak seismic ground acceleration coefficient, As 0.335 /. CLSM 300 psi -
4. AASHTO Manual for Assessing Safety Hardware, 2nd Edition, 2016. - Site class E 8. All ofther concrefe 4000 psi 0.45
5. AASHTO Manual for Bridge Evaluation, 3rd Edition, 2018 including all - Seismic design zone 3 B. The use of any calcium chloride in any concrefe is prohibited.
Inferim revisions and requirements for emergency vehicle ratings as per  E. Basic wind speed 1490 MPH C. Concretfe delivery tickets shall record all free water in the mix at batching
FHWA's Memorandum, Load Rating for the FAST Act's Emergency F. Design soil parameters for structures plant, added for consistency by driver, and any additional request by
Vehicles, November 3, 2016 as modified by “Draft Modifications fo the - Bearing capacity confractor up to the maximum amount allowed by the mix design.
“Design Criteria for Bridges and Structures, August 8, 2014" for the - Extreme event [imit stafe 3000 pst D. Conauits, pipes, and sleeves passing through a wall not conforming fo typical
Manual for Bridge Evaluation Z2nd Edition”. - Strength limit sfafe 5400 pst details shall be located and submitted fo the sfructural engineer for approval.
6. Hawail Standard Specifications for Road and Bridge Construction - Service limit stafe 3,000 pst E. Consfruction joints may be requested fo be relocated by the confractor and
(2005 Edition) and Special Provisions. - Passive earth pressure submit request fo its structural engineer for approval. Submit stamped and
B. The contfractor shall compare all the confract documents with each ofther - Extreme event [imit stafe 520 pcf signed drawings and calculations fo the Engineer for accepfance. Construction
and report in writing fo the engineer all inconsistencies and omissions. - Strength limit stafe 260 pcf joints shall be made and relocated as not fo impair the durability, strength of
C. The confractor shall fake field measurements and verify field conditions - laferal earth pressure The sfructure and o minimize shrinkage stresses. All construction joints shall be
and shall compare such field measurements and conditions with the - Active (level backfill) 36 pcf cleaned, laitance removed and weffed. See typical detfails for specific
drawings before commencing work. Report in writing fo the engineer all - Af-rest (level backfill) 57 pcf requirements.
[nconsistencies and omissions. - Dynamic lateral earth pressure F. Unless otherwise noted, chamfer all exposed concrete edges 3/4".
D. The contractor shall be responsible for coordinating the work of all - Unresfrained 5.5H? psf G. Reinforcing bars, anchor bolts, inserts and other items fo be cast in the concrefe
frades. - Restrained 16.0H? psf shall be secured in position prior to placement of concrefe.
E. The confractor shall be responsible for means and methods of - Coefficient of Friction H. All inserts, anchor bolts, plates, and other structural ifems fo be cast in
construction, workmanship and job safefty. - Extreme event [imit stafe 0.58 the concrete shall be hot-dip galvanized according fo ASTM Al53 unless
F. The contfractor shall provide femporary shoring and bracing as required - Strength limit stafe 0.46 otherwise nofed.
for stability of structural members and systems. I. Non-shrink grout shall be a premixed non-metallic formula, capable of
G. Construction loading shall nof exceed design live load unless special Foundation: developing a minimum compressive strength of 4,000 psi in | day and 7,000
shoring s provided. Permitfed constfruction loads shall be properly A Foundation design is based upon Geotechnical Investigation by Hirata & psi in 268 days.
reduced in areas where the sfructure has not atfained full design Associates, Inc., dated July 2, 2020. J. A shrinkage reducing admixture (SRA), Tefraguard AS20 by BASF, Eclipse
strength. B. Confractor shall provide for de-watering of excavation from either surface wafrer, by W.R. Grace ¢ Co, or an approved equal shall be added to the concrete.
H. The contfractor shall be responsible for profection of the adjacent ground water or seepage. NPDES permit required for discharging info stafe T'he minimum dosage requirement shall be 128 oz per cubic yard of
properties, structures, streets and utilities during the construction period. warers. concrete. The concrete shall have a maximum shrinkage strain of 0.00006
Any damaged or deferiorated property shall be restored to the condition C. Confractor shall provide for design and installation of all cribbing, sheeting, and at 28 days and 0.000145 at 56 days according to ASTM C5I12.
prior fo the beginning of work or beffer at no cost fo the Stafe. shoring necessary for personnel safety and fo preserve excavations and earth K. A corrosion inhibiting admixture shall be included in the concrefe mix for
[. Details nofed as fypical on the structural drawings shall apply in all banks, and adjacent structures and property for damage for owner review. all concrete. [he corrosion inhibiting admixture shall contain a minimum
conditions unless specifically shown or nofed ofherwise. Design shall be by a civil engineer specializing in geofechnical engineering and a of 307% calcium nitrate by mass and shall be added at a dosage rafe of
J. Elevations and details of the existing bridges and other miscellaneous structures structural engineer both shall be licensed in the State of Hawail. Submit 4.0 gallons per cubic yard of concrefe or as recommended by the
as shown on these plans are based on as-built drawings. The confractor shall Stamped drawing and calculations fo the Engineer.  Shoring shall comply with manufacturer. The admixture shall be Masterline CI 30 Calcium
be responsible for verifying all existing elevations and existing sfructure defails HIOSH and OSHA regulafions. Excavation boundaries and grade elevations for Nitrate-Based corrosion inhibitor, DCI S corrosion inhibitor or an approved
and shall notify the engineer in writing of any discrepancies for further action. footing shall be accepfed by a geofechnical engineer licensed in the State of equal. Addition of corrosion inhibiting admixfure shall be as recommended
K. Except as nofed oftherwise, all vertical dimensions are measured plumb. Hawali prior fo placing the concrete and reinforcing. by the manufacturer.
D. Foofings shall bear on a 6-inch layer of aggregafe base course compacted L. Stay-in-place forms shall not be allowed.
fo a minimum of 957% relative density in accordance with ASTM DI557. Approved B
Prior fo the placement of the aggregate base course, the exposed soils s
should be scarified fo a depth of 6-inches, moisture conditioned fo within
27 of optimum moisture and compacted fo no less than 907% relafive Manager and Chief Engineer, BWS Ddte
daensity in accordance with ASTM DI557. Botfom of foofing shall be (For Work Affecting BWS Facilities in
compacted to provide a relatively firm and smooth bearing surface prior to City/State R/W and BWS Easements Only)
placement of reinforcing steel and concrete. If soff and/or loose
materials are encountered at the bottom of excavations, they shall be DEPARTMENT OF TRANSPORTATION
over-excavated fo expose the underlying firm materials. The HIGHWAYS DIVISION
over-excavated area shall be backfilled with the same aggregate base
course or the foofing boffom may be extended down fo the underlying o/ RUCTURAL
competent material. Contractor may substitute CLSM for the aggregafte GENERAL NOTES -1
base course upon acceptance from the engineer. Farringfon Hwy - Replacement of Makaha
E. Backfill shall be Structural Backfill Material A in accordance with Section Bridge No.3 ¢ Makaha Bridge No. 3A

703.20 of the Hawaii Standard Specifications for Road and Bridge
construction, 2005 Edition.
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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

B.

Deformed and Plain Carbon Steel Bars for Concrefe Reinforcement shall
meet the requirements of AASHTO M3IM/M3I-19, Grade 60 (ASTM A615/
A615M-16, Grade 60).

Deformed and Plain Carbon Steel Bars for Concrefe Reinforcement fo be
spliced by welding or otherwise welded, such as welded hoops, or for
seismic reinforcing shall meet the requirements of AASHI O M3IM/M3I-19,
Grade 60 (ASTM A615/ A6l5M-16, Grade 60) and meet the requirements of
ASTM A706/A706M-16.

The welding of reinforcing steel shall be in accordance with the
Structural Welding Code-Reinforcing Steel AWS DI.4.

Epoxy-coated dowels and aeformed bars shall conform fo ASTM A775, Grade 60
unless oftherwise noted.

T'he confractor shall not damage the epoxy coating on the dowels and
aeformed bars in any way during shipment, handling, or placement.
Damaged epoxy coated dowels and deformed bars shall be replaced at no
cost fo the State. Repair of epoxy coating as approved by the Engineer
shall meef ASTM A775.

Clear concrete cover for reinforcing bars shall be as follows, unless
otherwise noted:

I. Foofing, walls, efc, cast against earth 3"

2. Exterior concrefe in coastal region 3"

3. Exterior concrete other than above 2"

4. Bridge Deck

a. Top reinforcement 205
b. Bottom reinforcement 175"

Measured to the closest part of the bars.

Af the fime concrefe is placed, reinforcing shall be free from mud, oil,
laitance or other coatings which may adversely affect bond strengfh.
Minimum clear spacing befween parallel bars shall be one and one-half
(1%") 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.

All dimensions relating fo reinforcing bars (e.g. spacing of bars efc.) are
fo centers of bars unless nofed otherwise.

Reinforcing steel shall be spliced only where indicated on plans. Provide lap
splice length per Typical details and schedule, unless otherwise noted.

Mechanical splice connectors shall develop, in fension, 125 percent of the specified
minimum yield strength of reinforcing bars.

Stagger all splices where possible.

Bar bends and hook shall be "standard hooks” in accordance with fypical defails.
Minimum reinforcement bend diameters shall comply with AASHTO 5.10.2.3.

fructural Steel:

X~ o®mm

o o 2w =X X & =

Fabrication and erection of structural steel shall conform fo the American

Institute of Steel Construction Manual of Steel Construction, Thirfeenth Edition.

All structural steel in this section, except for sheet piles and H-piles,

shall be hot-dip galvanized after fabrication.

Zinc (Hof-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 fo ASTM

Al23 unless otherwise nofed.

Any damaged galvanized surface shall be repaired as follows:

I. Prepare surface per sspc-spl, solvent cleaning.

2. Apply two coats of cold applied galvanizing compound containing 957% metallic
zinc confent by weight in dry film and 52% solids confent by volume.

3. Application rafe shall be 1.5 mils dry film thickness per coaf.

Structural steel shall conform fo ASTM A36 unless ofherwise noted.

Stainless steel shall conform fo ASTM A240, Type 3I6L.

Steel wide flange sections shall conform fo ASTM A992.

Steel pipes shall conform to ASTM A53, Grade B.

Steel tubes (HSS) shall conform to ASTM A500, Grade B

Flates and bars shall conform fo ASTM A36.

Steel sheet piles shall have a section modulus, moment of inertia, and flexural

capacity equal fo, or greater than, a PZCI8.

o= X &

Welds and welding proceaures shall conform to the structural welding codes AWS

DIL5 and DI.6 of the American Welding Society.

Welding shall be performed by welders prequalified for welding procedures fo be

used.

Welding elecfrodes shall be E7OXX and E3J6.

Fasteners:

. Bolts (Hex or Heavy Hex Bolts) shall conform fo ASTM A30/, Grade A
unless otherwise specified and hof-dip galvanized in accordance with
ASTM F2329.

Hex Nuts for ASTM A307 hex bolts shall conform fo 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 fo ASTM
Ab63, Heavy Hex Grade DH and hof-dip galvanized in accordance with
ASTM F2329.

Washers for ASTM A307 bolts shall conform fo ASTM F844 and hor-dip
galvanized in accordance with ASTM F2329.

2. High Strength Bolts (Heavy Hex Structural Bolts) shall conform fo
ASTM F3125, Grade A325, Type | unless otherwise specified and hot-dip
galvanized in accordance with ASTM F2329.

Nuts for ASTM F3125 bolts shall conform fo ASTM A563, Grade DH and
hot-dip galvanized in accordance with ASTM F2329.

Washers for ASTM F3125 bolts shall conform to ASTM F436, Type |
and hot-dip galvanized in accordance fo ASTM F2329.

3. Threaded Rods shall conform fo ASTM A449, Type | and hot-dip
galvanized in accordance fo ASTM F2329.

Nuts for ASTM A449 threaded rods shall conform fo ASTM A563, Grade
DH and hot-dip galvanized in accordance fo ASTM F2329.

Washers for ASTM A449 threaded rods shall conform fo ASTM F436,
Type 1 and hot-dip galvanized in accordance fo ASTM F2329.

4. Anchor Bolts shall conform fo ASTM F1554, Grade (36, 55, 105) and
hot-dip galvanized in accordance fo ASTM F2329.

Nuts for anchor bolts shall conform to ASTM F1554, Section 6.7.1 and
hot-dip galvanized in accordance fo ASTM F2329.

Washers for anchor bolts shall conform fo ASTM F436, Type I and
hot-dip galvanized in accordance fo ASTM FZ2329.

5. The material for the 3" x 3" x V4" or 3" x 3%" x V4" square washers
shall conform fo ASTM A572, Grade 60.

6. Stainless Steel Bolts shall conform fo ASTM Al93, Grade BEM or ASTM
F5393, Alloy Group 2, Condition A or CW unless ofherwise specified.
Nuts for ASTM stainless steel bolts shall conform fo ASTM Al94, Grade
M or ASTM F594, Alloy Group 2, Condition A or CW and shall maftch
the corresponding bolt specification, grade, alloy group, and condition.
Washers for stainless steel bolts shall be Type 316 Stainless Steel.

Installation of the high-strength bolts shall be assured by any of the following

methods.

. Turn of nut method

2. Direct fension indicator

3. Calibrated wrench

4. Alternafive design bolf

Thru bolts for guardrail connection shall conform fo AASHTO Mie4 (ASTM F 3125,

Grade A325, Type 1), unless ofherwise nofed.

Anchor bolts shall have sufficient length when installed fo ensure that the

bolt projects at least %" beyond the top of the nut but should not project

more than Y. Anchor bolts shall not be out of plumb more than 1:40

Horizontal: Vertical.

Bolts and high strength bolts shall have sufficient length when installed

fo ensure that the bolt projects at least 7’ beyond the nut but should not

project more than Y.

Stainless steel shall nof come info confact with carbon steel.

Thrie Beam Sections, W-Beam Sections and T hrie Beam fo W-Beam

Asymmertric Transition Sections shall conform fo AASHTO MI80-18.

The Thrie Beam Terminal Connections shall be 10 gauge and conform fo

AASHTO MIB0-18 and have a minimum yield strength of 50 ksi and a

minimum ultimate strength of 70 ksi.

FED. ROAD
DIST. NO.

FED. AID
PROJ. NO.

FISCAL | SHEET

STATE YEAR NO.

TOTAL
SHEETS

HAWAII HAW.

BR-093-1(20)

2020 | 82 168

Miscellaneous Materials:

A.
B.
C.

Preformed Expansion Joint Filler for Concrefe (Bituminous Type) shall
conform to AASHTO M33-99 (2012), ASTM D3994-11 (2016).

14%¢" x 12" x bY%" Composite Recycled Polymer Blockouts shall be Mondo
Polymer MGSI4SH or MASH (2016) approved equivalent.

19%s" x 8" x blg" Composite Recycled Polymer Blockouts shall be Mondo
Polymer GBI4SHZ2 or MASH (2016) approved equivalent.

Approved By:

Manager and Chief Engineer, BWS
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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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BRIDGE [OAD CARPACITY RATING SUMMARY

Design Load Rating Controlling Controlling ' Ljve .Load
Factor Member Load Effect | Distribution Factor
Makaha Bridge | HL-93 Invenfory | 168 | Extferior Plank | Tension Stress 0.362
No. 3 HL-93 Operating | 2.03 | Exterior Plank | Tension Stress 0.367
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No. 3A HL-93 Operating | 173 | Exterior Plank | Tension Stress 0.347
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SYMBOLS AND ABBREVIATIONS:  Abut.          Abutment    Abutment AC     Asphaltic Concrete    Asphaltic Concrete Adj.      Adjacent    Adjacent Alt.     Alternate    Alternate Appro.     Approximate    Approximate Az.            Azimuth     Azimuth  {     Baseline    Baseline Bal.          Balance    Balance Bet., Btwn.     Between    Between B.F.      Both faces    Both faces BF.E.          Bottom Footing Elevation    Bottom Footing Elevation Bl.     Back    Back Blt.     Bolt    Bolt Bm.     Beam       Beam    B, Bot., Bott.   Bottom Br.     Bridge    Bridge Brg., Brgs.    Bearing, Bearings    Bearing, Bearings B.V.C.     Beginning of Vertical Curve    Beginning of Vertical Curve }     Center Line    Center Line Cant.     Cantilever    Cantilever C.F.     Cubic Feet    Cubic Feet Cip     Cast in Place    Cast in Place C.I.P.      Cast Iron Pipe    Cast Iron Pipe C.i., Clr.    Clear    Clear Col.     Column    Column Conc.     Concrete    Concrete Conn.     Connection    Connection Const.     Construction    Construction Cont.     Continuous    Continuous CRM     Cement Rubble Masonry    Cement Rubble Masonry C.Y., Cu. Yd.    Cubic Yard    Cubic Yard Det.          Detail    Detail Dia., ~    Diameter    Diameter Dim.          Dimension    Dimension Dwg,. Dwgs.    Drawing, Drawings    Drawing, Drawings EA., Ea., ea.    Each    Each E.F.     Each Face    Each Face Elec.     Electrical    Electrical El., Elev.    Elevation    Elevation Emb.     Embankment    Embankment E.P.          Edge of Pavement    Edge of Pavement Eq.          Equal    Equal Est.          Estimated    Estimated E.W.          Each Way    Each Way Exc.          Excavation    Excavation Exist.          Existing    Existing Exp., (E)    Expansion    Expansion Ext.          Exterior    Exterior (F)          Fixed    Fixed F'c       Specified Strength of Specified Strength of Concrete F'ci          Strength of Concrete at     Strength of Concrete at            Time of Initial Prestress    Time of Initial Prestress F.F.          Front Face    Front Face Fig.          Figure    Figure Fin.          Finish    Finish Fin. Gr.    Finish Grade    Finish Grade Ftg.          Footing    Footing Ga.          Gage, Gauge    Gage, Gauge Galv.          Galvanized    Galvanized Gir., G         Girder    Girder G.R.P.          Grouted Rubble Paving    Grouted Rubble Paving Gr.          Grade    Grade Grd.          Ground    Ground (H)          Hinge    Hinge Horiz.         Horizontal HS          High Strength    High Strength Ht.          Height    Height Hwy.          Highway     Highway  I.B.          Inbound    Inbound I.F.          Inside Face    Inside Face In.          Inch    Inch Int.          Interior    Interior Inv.          Invert    Invert Jt.          Joint    Joint L     Length    Length LBS., lb., lbs.   Pound, Pounds L.F., Lin. Ft.    Linear Feet    Linear Feet Lg.     Long    Long Longit.    Longitudinal    Longitudinal L.S.     Lump Sum    Lump Sum Lt.          Left    Left Ltg. Std.     Lighting Standard    Lighting Standard Max.          Maximum    Maximum Mech.          Mechanical    Mechanical Min.          Minimum    Minimum Misc.          Miscellaneous    Miscellaneous N          North    North N.B.          Northbound    Northbound N.F.          Near Face    Near Face No., #          Number    Number N.T.S.          Not to Scale    Not to Scale O.B.          Outbound    Outbound o.c.          On Center    On Center O.G.          Outside Girder    Outside Girder Opn'g          Opening    Opening o/s, O/S      Offset P.B.          Pull Box    Pull Box P.C.          Point of Curvature    Point of Curvature P.C.C          Portland Cement Concrete    Portland Cement Concrete Perf.          Perforated    Perforated PG-()          Prestressed Girder-(Type)    Prestressed Girder-(Type) PL          Plate    Plate P/S          Prestressed Strands    Prestressed Strands Pvmt.          Pavement    Pavement R          Radius    Radius Rdwy          Roadway    Roadway Ref.          Reference    Reference Reinf.          Reinforcement    Reinforcement Ret.          Retaining    Retaining Req'd          Required    Required R.F.          Rear Face    Rear Face Rt.          Right    Right R/W          Right Of Way    Right Of Way S          South    South S.B.          Southbound    Southbound Sect.          Section    Section SF          Square Feet    Square Feet Shldr.         Shoulder Sht.          Sheet    Sheet Spc.          Space    Space Spcd.          Spaced    Spaced Spcg.          Spacing    Spacing Spec.          Specification    Specification Sprd.          Spread    Spread Sta.          Station    Station Std.          Standard    Standard Stirr.          Stirrup    Stirrup Str.          Straight    Straight Struct.        Structural Symm.         Symmetrical T          Top    Top Temp.          Temporary    Temporary Thk.          Thick, Thickness    Thick, Thickness T.O.D.          Top Of Deck    Top Of Deck Tot.          Total    Total Transv.        Transverse Typ.          Typical    Typical Var.          Varies    Varies V.C.          Vertical Curve    Vertical Curve Vert.          Vertical    Vertical W          West    West w/          With    With W.W.          Wingwall    Wingwall 
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2" at Figs.
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i “ 37 Al 26" /4" TYPICAL JOINT DETAILS 3\
#7 56" 43" 43" 34" 16" Not to Scale ‘sai 57.4’
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Ist Layer Coat of Flashing
Compound, Clean Concrete
Surface Before Application
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concrete cast below.
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values by 0./65 if the centerline of splice of adjacent bars Flashing Compound . .
are staggered 6-0" o.c. for #*9 bars and smaller. Wall Joint
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spaced laterally not less than 6" center-to-center, with not Flashing Compound Y .
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_ Whichever | = \
180° Hook s Greater S © , ' ) q (1) #6x4"-0" Fach DEPARTME?\IT'?T;FO 'T'I:AAVIZIAS”PORTATION
S —1.5dp Max or Place Bars Way, Each face HIGHWAYS DIVISION

= i#H . .
D 6db for #8 and Smaller in Contact Wire Together T)/P]CAL DETA.[LS
D = 8dp for #9 Bar Lap
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Plates, Typ Y e AU o A
1/ h 1/ M T & 3 "
¢ Pipe % T/?/Ck;)( g bw;de #2” 2/7 (4) 74’4 Bolts
& - eoprene Pad between T 1 Waterline Hanger Detail Nofes:
N Pipe and Hanger 72 Lé8 6" 6" I. All steel and fasteners for
= : : i " waterline hanger shall be Type 316
37 e e e ul 4 Stainless Steel
g § ve LViE Bwgs 305" 1% ~ 17" 2. Embedded stainless steel anchor
= Q Y4' Thick x 6" Wide ///4//\‘ B 4 14 4 bolts shall not come info contact
IS kS Base Plafe . N N N with any carbon steel reinforcing.
B o . |/~ 4" Thick x Cont. —(4) %'? — (4) 74'% Bolts The anchor bolts shall be secured
< 3 Bridge Deck : /
SK \ @ Cover Plate Anchor Bolts in place by non-metallic
! NN T:< — o reinforcing bars, clips, or ties.
— i | N . | . “ S - “ 3. Maximum spacing for pipe hanger
- oS [y | ‘ | | Jp R Ty e @? shall be 8-0". Pipe hangers shall
S (S S S S S T (55 - e s ] be spaced as to keep a distance
5 s N L N I |\ w———/ S G S s B s | 4o \&H‘@ ¥ approximately 4-0" from pipe joint.
o ff % T | ff 8 7 7 ff R T N T 4. All exposed pipe shall be coated
2 R e | - e X 30 Thi "o N P N N with an approved bitumastic paint.
c;o fi;gx M — [ N ] / K\ ?B ,éiafggm; x &7 Wide st ol Y é é 5. Provide 12" sleeve, 12" long and
N | = » VP TR w— == IS s s e S R provide 1" gap between pipes for
>~ N 2" Radius, Typ =~ =~ thermal contraction/expansion.
1
o @ 3" Thick Plate, Typ
(4) 34's (4) 3%'8 Bolts  [-0" Embed ; (4) 3% S
Anchor Bolts Typ | P Bolts, Typ
X-Section r-Section
TYPICAL WATERLINE HANGER DETAIL TN
Scale: 1 1/2" = I'-0" SOi _5/0.5
// d: ]
%' No. 9 USG Expanded — g jegn  pgr EP° 0t . 2-0" _
Metal Mesh, All Sides uB uB /
4//7‘ 8// L 8// 7‘4//‘ 5 9/2//1' - (2) /‘//DQGS\
Lock Hasp, Padlock to 2" ~2" Za s R -
be turnished by BWS = 14" Thick Hinged Lid %" Thick T T %" Thick
g < 1 I s i el ’r Hinged Lid ‘ 7 ! Hinged Lid ) ) | ook BWS
S = L2X2X7s Typ ——————— —— . | S Loc
= = tile Tron P < ‘ \ \ (2) Hinges | | J{\g 1 L Hasp WATER
+ 3 uctile Iron Pipe, — | | -
8 See Civil Dwgs ' \ 4"xY4" Plate, 4"xY4" Plate, f S A
LlQ\ é 3/// Th/Ck X /2// W/de \i ; i 2 Sides} Tle 2 S/.de‘si Ty,D '§ /]/2//(H) X ]//(W) X ]/8//
+— 4 | | )
5% Base Plate 2"xVy" Plate, 4 Sides 3, y W Ty Welded Bead Lettering
% : | | Bottom, 2 Sides Top, —(4) 'S —(4) 74" Bolts V! 4 . : :
§ § Fridge Deck \ | A1 DTy " : Anchor Bolts 4 L Hinged Lid Detail
1 I > L 1 <
| N NI
RSN | T | E\uv | - APPROVED:
~ = I ! ‘ JP e - 1€ - —® '
= . 0'77‘ R I | it it <
- sl T Al
Fﬁ EO - L i G EO sl\ L ‘ ‘ L EO {%A‘&WZ@ n L Manager and Chief Engineer, BWS Date
o s \9 | S ~ ‘ ‘ S ED gF;Jr/ gvtorf ARf;eV;t/'ngd BBM‘;VSS Fgci//'ties {L'n oniy)
O il ‘ ‘ i ate an asements On
S | NS i — 34" Thick x 12" Wide * * st o ’ ’
= §\| ) ) ==mmmmmmms i J(\ /{ P/afes, 7_)/,0 - S(\, ) ' ) ) 7@ ] J@ N L oo STATE OF HAWAII
- | | i i DEPARTMENT OF TRANSPORTATION
™M y 2" Radius 3 ! | | 3 | HIGHWAYS DIVISION
} \
X // // // // //
. > ® %" Thick Plate, Typ RAE N RN [YPICAL WATERLINE DETAILS
¢ Pipe — ' (4) 3 10" Embed T (4) 348 5 ® | .
Anchor Bolts Typ | Bolts, Typ Farrington Hwy - Replacement of Makaha
X-Section Y-Section - Bridge No.3 ¢ Makaha Bridge No. 3A
TYPICAL ARV PROTECTIVE ENCLOSURE DETAIL /2 ™\ s e betem o | Federal Aid_Project No. BR-093-1(20)
Scale: 11/2" = 10" 50.5(50.5° e ortemrmmt | scate: s wored Date:  July 2020
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abutments and pier.
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/_0/; HWy
, Typ
B 34-9" | Varies | | 357" 7_4’-5”i=i
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1R » M win™ o ) !
| ‘ = o Varies |
| ¢ Bypass Road —¢ :
|
= |
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S25 for Defails || ' Note 2 . )L |
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4 2%
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T O L L I O O O T L L T T T T |
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8'-4" Typ 3/8” I'hick Channel Web Stiffener . IB?SD'T.RRS.D STATE Egg'J.A:qDo. YEAR NO. | SHEETS
67X 7 X1y - g af T'ie Rod Locations, Typ | Web Stittener, Typ HawAl | HAW. | BR-093-120) | 2020 | 92 | 168
4-2" Typ Cl0x15.3x12" Waler %" Thick Web Stiffener, Typ
Support at 8-4", Typ / N \ | {@ Typ
| | /
| o ] = 4|
T — e
| O Bz
% |

Plate, Typ
YRS
£/ * Al I N S
A AR | - PZCI8 Steel Sheet Pile, Typ i
g I//
©
S

6// X 6// XI/Z " ‘
Plate, Typ Em 5
[ T ] |

' \ C10x15.3x12"

L }_;,m .,
) / v\ [ U ‘ v v\ [ U | |
° /’ 9 ° ° (2) CI0x15.3 Waler
1l ! \ \ !
Waler Support, Typ
2N

|
|
0l ;
I
|

See Sht S2.5
1'% High Strength

Handrail Post at 4-2", |
(Downstream side only) w PZCI8 Steel
Sheet FPile, Typ
‘ 6"x7"x17" Plate,
| 7 at 8-4% Typ [YPICAL SHEET PILE WALL SECTION
Scale: 1 1/2" = 10" s24]524°

MHandrail Above

Z Rod ASTM A722
(2) Cl0x15.3 —Structure Grade 150, Typ
Wa / er i B a Ck f// / 0 1T Ty,D 1_N
| TP )~ L0t
\ ; Y C10x15.3 Waler
7\ /7N /17 \ /7 0\ /7N \ }‘ ~—— PZCI8 Steel Sheet - . /
h | = I“I = = H N = == ; |“| = W = i [ i Pl/e’ Typ \ H /D/afe ]2//)(8//)(3/8// af
= s e s * s 2 s \ - ; 6"x6"x¥4" Plate, Typ T d T each channel
; SR e - ; /
| TN ——(2) Cl0x15.3 Waler e
For S,D//Ce See 521_5/24 @2@\ @3@\ i S,D//'CG ‘¥ 72//)(6//)(3/4” Plate Typ
&7|V% &T)V% | AL ’
\ ! L /2 Max
SECTION 3N SECTION 4N
524|524 Scale: 11/2" = 1-0"  S24(S24

~— HPI14x89 Soldier
Pile, Typ

T
Scale: | 1/2" = 1-0"

[YPICAL SHEET PILE WALL PLAN
Scale: 1/2" = 10" S2.2|52.4°

— #5x6"-0"
Diagonal Bars
Each Face, Bena

Concrete in-fill around RC Pipe, Typ

b 6x6xV5" Plate at 4-2", Typ
| ClOx15.3x12" long, waler support, Typ

602 R%W 5(2)
SNESr S = ﬁT] 60" RC Pipe below, Typ
)i = =] /ﬁ—u 1 = ==z _ Concrete in-fill, Typ——— \ o
& \_n_ T T Channel g
~— 148 High Strength Rod - L [ - Bottom \ as require
| ASTM A722 Grade 150 | o r | o r ;’
- Threaded, Typ | | | R R
HP14x89 Soldier FZLI8 Steel Sheet File, 1yp N — HFP14x89 Soldier Pile, Typ » PN 3] 48" RC Pipe
/D./-/e with 8/7.687" (8) 6x6xX%" Plates and L ’,:' ”,’ Handrail ,DOStéLS:"’ ] ”,’ ”,’ iéﬁ_S/Zﬂ S
pile connection "6 Bolt through Waler Structure N v | N ]
at ends gf Sheet Pile Baokfill | - a - N - N #5 Vert and
| | || tHandrail above 1 N Horiz Bars,
Wall (2) Cl0x15.3 Waler, Ty | ’,,' ’,,' | Waler not shown ’,,' / n ”,f | Fach Face
| [ N | [ N | | Ll
SECTION 7N
Scale: 1/2" = 1-0" S2.2, 524|524
DEPARTM E?\IT¢1§I:(); I:AAVIZIAS”PO RTATION

BRIDGE NO. 3 - BYPASS ROAD

] i
,”, ”, L&,;LL/_M_\ [\ &/ Js 1
= : 1. Backfill with CLSM up to spring line of pipes.
2. Use Structure Backfill above spring line of pipe.

| ] i |
— ] T
60"% RC Pipe OXTXIZZ" Flate, Typ rpn 3. 8" Aggregate Base
54 sy () Win 4. 3" AC Overlay

B AN | WALL SECTIONS AND DETAILS
H-Pile to Sheer Pile End of Waler = Farrington Hwy - Replacement of Makaha

- Bridge No.3 ¢ Makaha Bridge No. 3A

TYPICAL H-PILE AND CONCRETE WALL PLAN /6 ™\ s tetow | Federal Aid_Project No. BR-093-1(20)
\SZig°4l ME OR UNDER MY SUPERVISION ch/e_- AS /vo]"ed Dai’e_’ Ju/y 2020
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3/_6//

o)

—— Begin of Sheet Piles and Waler

+——C (6) 60"8 RC Pipe

FED. ROAD
DIST. NO.

STATE

FED. AID
PROJ. NO.

FISCAL
YEAR

SHEET
NO.

TOTAL
SHEETS

HAWAII

HAW.

BR-093-1(20)

2020

93 168

End of Sheet Piles and Waler—

B Sta. 2+68.53 . 8 Sta. 3+30 B Sta. 4+30 ?

El = 11.35 El = 11.09 |
]6/_8// _ 20/_4// . 22/_6// é// 22/_6// §// 24/_6// ga 24/_6// gﬁ 24/_6// _ |

(4) 4 _2 SpaceS_B/_B// ]6/_8// O 7/_5// . 7/_8// 7/_5// ]= 7/_5// 7/_8// N 7/_5// :1‘ 20/_]0// j/_87/]/[ 20/_]0// j/_BrlL[ 20/_]0// j/_ /‘/_ |
1 [(4) 4-2" Spaces (4) 4-2" Spaces | || (4) 4-2" Spaces | || (4) 4-2" Spaces | |

72// ‘\

2-in Nom, Sch 40
Steel Pipe, Typ

o

ﬁ
th

It
i

Steel S/?eez‘/ (6) 60”3 RC Pipes ——
Pile Wall, Typ

7/_ 8//

Typ

\ \—
HPI4x89

Soldier Pile, Typ

BRIDGE NO. 3 - BYPASS ROAD HAND RAILING ELEVATION /~ 1 ™\

Scale : 1/8" = 1-0"

7-8" Max

6" Space Located Every 24-0" Max
Along Length of Wall, For Approx.

Typ, Cope and

Grind All Joints

- Locations, See /| ™\
S2.5

\

S2.5

S~——

5/2.5’

525

S~

Strefcher Bar, Typ

3/_ 6//

5//

//_ 0//
Min

[YPICAL HANDRAILING DETAIL

2-in Nom, Sch 40
Steel Pipe, Typ

Chain Link Fabric,
No. 9 Ga. 2" Mesh,

on Inside Face

Nof fo Scale

S2.5

HPI4x89 or PZCI8

Sheetpile, Typ

/K nuckled Finished, Top and Boffom

(2) ClOx15.3
Waler, Typ

Nofes:
. Hand railing fo be Hof-Dip Galvanized.
2. All hot-dip galvanized Coating that is damaged during shipping
and installation shall be repaired.
The repairs shall consist of the following:
a. Prepare surface per SSPC-SPI, solvent cleaning.
b. Apply (2) coats of cold applied, galvanizing compound
containing 957 metallic zinc confent by weight in dry film and
527% solids confent by volume.
¢. Application rate shall be 1.5 mils dry film thickness per coat.
3. Fabric shall be contfinuous and fastened fo end posts by
strefcher tfension bars and fension bands spaced approximately
15" apart.
Wire fastenings shall be No. 9 guage galvanized tie wire.
Line post wire fastenings shall be spaced at 14" aparf.
Horizontal rail wire fastenings shall be spaced 18" apart.
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Nofte:

Before pouring closure strip, apply coating of
Crystalline waterproofing fo vertical faces of
pour Nos. | and 2. Apply waterproofing
according to manufacturer's specifications.

See Sheets S6., S6.2 and S6.3

BRIDGE NO. 3 - DECK SECTION

angle fo ensure bar s parallel with outside
face of deck slab.
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Prestressed Plank Length

— . . B
Stirrup Size . 0 SHirrups #4 Stirrups _
20y 5 Sp at 3" Balance at 5 Sp at 3" ol
#4X_|:|=|:r ? X . 22 S,D ar 6” . /1 S,D ar 12 ]2// MaX /] S,D at 12" . 20 S,D at 6" B / 4
Stirrup Spacing
2 Top Surface shall be Clean, Free of —
(5) #5[ 7 Cross——. 19" 367]56.2 (3) 6"% Laitance and shall be Intentionally (4) #5 /-5"
Ties at 3% Typ g Void Holes Roughened fo 74" Amplitude Top Cont o
(at ends only) =
\h B 5 \ C,Z b b b b b - |
(4) #5 Top Bars, - Ll et e ot 0 ot eyt ettt et et et et e e R ©
Standard 90° Hook, e ] e e e s e St e s ol e [ ] e e e e B e e el e e el e e el = o i eSS eSS ) g
Typ N A S
] 7-0" Typ
1_N 1/ N - -
U 48) 74’9 Presiressed Sirands Mask (6) Strands at Bottom Layer and

(4) #8xCI0-0"_  wit
Std 180° Hook, Typ

Solid

Section, Typ

Flte) = 1209k, C.G.S. = 4.08”

(2) Strands at 2nd Layer, Each End (8 Tofal)

Abutment End Pier £nd
[YPICAL PRESTRESSED PLANK (INTERIOR/EXTERIOR) ELEVAT ION TN
. "o o_ qi_nr ' ' 5/u _ 1_l/m 1/ 1 _ 1_r5/n

PRESTRESSED PLANK NOTES: >caler 1727 = 170 56\/-5/6 / 1& L= 46767 - 2=/‘9 L= 98767 -
. Concrefe 28 day compressive strength, f'c = 7,000 psi. Concrete compressive strength at time of prestressing release, fei = 5500 psi. (
2. All strands shall be 1/2" diameter, 7-wire low relaxation strands conforming to AASHTO M203 (ASTM A416), Grade 270. ] ]
3. Initial fensioning stress (before any losses) shall be 202.50 ksi.
4. Non-prestessed (mild) reinforcing steel shall be deformed bars conforming fo ASTM A615 Grade 60.
5. Strand pattern shall be symmetrical about the longitudinal center line of the plank. & &
6. Strand release sequence shall not to induce any lateral deflection of the plank. l{\r 77 l{\r 77
/. Contractor shall submit shop drawings indicating proposed strand pafttern, releasing sequence, reinforcing details and hold down

device details fo the Engineer prior fo fabrication.
8. Contractor shall submit structural calculations for prestressed concrete beams stamped by a structural engineer licensed in the | |

State of Hawaii fo the Engineer for approval prior fo fabrication.
9. During curing, care shall be taken to avoid any lateral deflection to the plank due to improper orientation. - L = 4864 f/g” - [ = 48-6%" ?%9”
10. Excessive damage or honeycombing may be grounds for rejection. B h B B
1. Lifting devices shall be placed as close as possible fo the centerline of bearings of the plank. Details and locations of [ifting Span | Span 2

devices shall be submifted fo the Engineer for record. Such a submittal does not relieve the Contractor of their responsibilities if

the beam is damaged due to failure of the lifting device. [YPICAL PRESTRESSED PLANK PLAN 2N
12. Ple) = effective prestressing force after all losses (kips) Scale: 1/2" = 10" 'S6.|S6.

13. Stirrups shall be placed parallel fo the plank skew.
4. See Prestressed Plank Plan for plank length.

Calculated Camber /\c
Immediately After Release of Prestress 1.56"
At Erection 2./5"
AD -0.77"

E stimated plank
camber (/\c) before
placement of deck

¢ Bearing

+—¢C Span ﬁ@ Bearing

concrete I

|

i

)

J\K |

| Deflection (/\d)
i ﬁ/i due fo placement
e N ———__ of deck concrete

_,_/[ =1

Deck
T hickness

P |
Precast plank position @

placement of deck concrefe

Flille
See
Nofe 6

A

Final position of
precast plank

PRESTRESSED PLANK CAMBER DIAGRAM

CAMBER DIAGRAM NOTES:

1.

SAib

The calculated camber, /\c, includes the effects of the initial prestress force, the weight of

the precast plank affer removal from the bed, and fime-dependant properties of concrefe

(compressive strength, modulus of elasticity, creep strain, and shrinkage strain) were included

in the analysis. The fime-dependant modulus of elasticity of concrete was multiplied by 0.85 fo

account for the effect of the fype of aggregafte.

The type of aggregafe fo be used in all of the planks shall be obfained from a single supplier

and quarry site.

T'he contractor shall confrol and measure the actual camber of each plank immediately after

the release of prestress and just before erection in the field. Actual camber immediately

affer release shall not vary from the calculated values by +0.50". The actfual camber just

before erection in the field shall not exceed +1.00". If the camber limits are exceeded for any STATE OF HAWAII

plank, the engineer shall be notified immediately to evaluate camber and provide DERARTMET O TRANSr ORTATION
recommendation. Prescribed recommendations shall be af no additional cost fo the Owner.

Dead load deflection, /\d, is due to the weight of the concrete deck. BRIDGE NO. 3 - PRESTRESSED
Set the deck forms and camber the deck machine screed rails to offset the dead load PLANK LONG. SECTIONS
deflection due tfo deck placement. Farringfon Hwy - Replacement of Makaha
Plank seat elevations were calculated using dead load deflections of the deck so that top of Bridge No.3 # Makaha Bridge No. 3A
precast plank will be a minimum of 1” below bottom of deck at any point in the span, allowing oeraon onte o wetomve o0 | Federal Aid Project No. BR-093-1(20)

for precast precast depth and slab camber folerance. VE 0% UNDER 7 SUPERVSON Date:  July 2020
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CONSTRUCT ION PHASING SEQUENCE

Phase I:

I. Construct bypass road according to
contfract plans.

2. Divert both lanes of fraffic fo bypass
road. Coordinate this with construction
of temporary bridge at Bridge 3A.

3. Demolish existing Bridges, Bridge No. 3A
and Railroad Bridge(s) remnants.

—
—_—
—_—
_—
_—
_—
—_

Downstream

\\a

Demolish Existing Bridges

-_—
—_—

¢ F arr/'ngfonj

Highway
End Post/
End Wall, Typ

/7/////’//

/

Nores:

1.

DO R

o N

The construction phasing sequence as listed above is for informational purposes only.
The actual construction sequence is at the discretfion of the confractor.

Contractor shall layout bridge with respect fo baseline stations and offsef dimensions.
Bridge deck width (out fo out) is 47-0" along length of bridge.

Edge of bridge decks follows the curve of the road.

Bridge railing follows the curve of the road.

Contractor shall install Precast Planks and pour Concretfe Topping prior fo backfilling
abutments.

See Sheet SI13.1 for bypass road plan.

See Civil Drawings for Baseline deftails.

Upstream

IS
pyeYeN
=y

BRIDGE NO. 3A - LAYOUT PLAN - PHASE 1
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8w . Concrete for drilled shaffs shall have a minimum 28-day compressive strength of 4,500 psi.
% (30 <§?n o 2. Reinforcing steel shall be deformed bars conforming fo ASTM A615, Grade 60 or ASTM Ar06,
1 T = g 2% N Grade 60.
n . 0O 3. Anchorage of spiral reinforcing shall be provided by 1Y% extra turns of spiral bar at each
=i A - end of spiral unit. COMPRESSION LOAD CAPACITIES FOR DRILLED SHAFTS
< J R J o ™ 4. Spiral reinforcing lap splice shall be 3-6" minimum.
§> Bottom of © £ - ap 2 5. Welded Hoops.sha// use complete joint penefration single or double V-groove welds in Compressive Load Capacity
= Pile Cap - accordance with AWS DI.4. . . . o Shaft Per Drilled Shaft (kips)
g ™ . 6. For vertical bar splices and spiral splices, mechanical connecfors are allowed in lieu of [ ocation Diameter
» *; AN /app/ng bars. All mechanical connectors shall be subm/{‘fed fo the engineer for review. (feet) Extreme Event Strength Limit
QS = 2 (. Drilled shafts at the abutments shall be constructed with the use of femporary casings fo Limit State State
e § N .E prevent caving. The femporary casing shall extend at least 30 feef of the shaft excavations
§ S ‘5951595 % for the bridge abutments. The inside diameter of femporary casing shall not be less than
- 8 > o the specified shaft diameter. The design of the casing, including the material type, strength, Abutments 3 660 330
L and wall thickness shall be the responsibility of the confractor.
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R : Vertical 0 ?\ shafts. Ground water shall be contfrolled fo prevent flowing water over excavations. UPLIFT LOAD CAPACITIES FOR DRILLED SHAFTS
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[YPICAL PRESTRESSED PLANK ELEVATION (]NTER]OR/EXTER[OR)m

Scale: 172" = 10"

device details fo the Engineer prior fo fabrication.

o

State of Hawaii fo the Engineer for approval prior fo fabrication.
9. During curing, care shall be faken fo avoid any lateral deflection fo the plank due fo improper orientation.

10.

E xcessive damage or honeycombing may be grounds for rejection.

SILI

S~—

ST

Concrete 28 day compressive strength, f'c = 8,000 psi. Concrete compressive strength at time of prestressing release, fci = 6,000 psi.
All strands shall be 1/2" diameter, 7-wire low relaxation strands conforming fo AASHTO M203 (ASTM A416), Grade 2/0.

Initial fensioning stress (before any losses) shall be 202.50 ksi.
Non-prestessed (mild) reinforcing steel shall be deformed bars conforming fo ASTM A615 Grade 60.

Strand pattern shall be symmetrical about the longitudinal center line of the plank.

Strand release sequence shall not fo induce any lateral deflection of the plank.

Contractor shall submit shop drawings indicating proposed strand pafttern, releasing sequence, reinforcing details and hold down

Contractor shall submit structural calculations for prestressed concrete beams stamped by a structural engineer licensed in the

1. Lifting devices shall be placed as close as possible fo the centerline of bearings of the plank. Details and locations of [ifting
devices shall be submifted fo the Engineer for record. Such a submittal does not relieve the Contractor of their responsibilities if
the beam is damaged due fo failure of the liffing device.

/2.
/3.
4. [ = 68-6" (prestressed plank length)

P(e) = effective prestressing force after all losses (kips)
Stirrups shall be placed parallel fo the plank skew.

Calculated Camber /\c
Immediately After Release of Prestress 1.67"
At Erection 2.92"
AD -0.75"
¢ Bearing  +—C Span ﬁ@ Bearing

E stimated plank
camber (/\c) before
placement of deck

concrete I

|

i

)

S~ |

|

Deflection (/\d)

i /‘ﬁ/i due fo placement
i) el S
| ) 1

of deck concrefre

Deck

T hickness

P |
Precast plank position @

placement of deck concrefe

Flillg

I

Final position of

precast plank

PRESTRESSED PLANK CAMBER DIAGRAM

CAMBER DIAGRAM NOTES:

1.

SAib

The calculated camber, /\c, includes the effects of the initial prestress force, the weight of
the precast plank affer removal from the bed, and fime-dependant properties of concrefe
(compressive strength, modulus of elasticity, creep strain, and shrinkage strain) were included
in the analysis. The fime-dependant modulus of elasticity of concrete was multiplied by 0.85 fo
account for the effect of the fype of aggregafte.

The type of aggregafe fo be used in all of the planks shall be obfained from a single supplier
and quarry site.

T'he contractor shall confrol and measure the actual camber of each plank immediately after
the release of prestress and just before erection in the field. Actual camber immediately
affer release shall not vary from the calculated values by +0.50". The actfual camber just
before erection in the field shall not exceed +1.00". If the camber limits are exceeded for any
plank, the engineer shall be nofified immediately fo evaluate camber and provide
recommendation. Prescribed recommendations shall be af no additional cost fo the Owner.
Dead load deflection, /\d, is due to the weight of the concrete deck.

Sef the deck forms and camber the deck machine screed rails fo offsef the dead load
deflection due tfo deck placement.

Plank seat elevafions were calculated using dead load deflections of the deck so that fop of
precast plank will be a minimum of 1” below boffom of deck at any point in the span, allowing
for precast precast depth and slab camber folerance.
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I. Unless oftherwise directed by the engineer, the bridge
name and date shall be placed at the “frailing” end
post on each side of the roadway.

2. Exact details and spacing of letter and figures and

Concrete Curb Jocation shall be as directed by the engineer. gothic
lefters and figures approximating dimensions shown
will be acceptable if approved by the engineer.
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Control Joint v
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2 3 4
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164" 31.7m END POST DETAIL,” 3\ BRIDGE [IDENTIFICATION DETAIL
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I 25-0" Guardrail Type 3 Thrie Beam Pay Limits - See Civil Dwg
12"-6" - 6-3" Transition
Top of New @ /,_03/4; Double (nested) Rail Element )
Concrete Transition T — / 2 3 4
ansition \ MR sl e | o
\\ — =
\Q T
R | — - - - - ! - - L - i -
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