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DESIGN SPECIFICATIONS

AASHTO 2010 LRFD Bridge Design Specifications with Subsequent
[nterim Specificafions and as modified by State of Hawaii,

Highways Division, “"Design Criteria for Bridges and Structures”,
dated April 15, 2008.

GENERAL SPECIFICATIONS

Hawail Standard Specifications for Road, Bridge, and Fublic Works
Consfruction 2005 and Special Provisions prepared for this project.

DESIGN LIVE LOAD: AASHTO HL-93

ADDITIONAL LOADS:

25 PSF for Asphalt Concrefe Wearing Surface.
150 PLF for Future Ufilities on each side of Bridge.

SEISMIC ACCELERATION COEFFICIENT:

Acceleration Coefficient = 0.28
Site Class C
Seismic Design Cafegory B

Imporfance Category = Essential Bridge

MATERIALS:
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| 70

Reinforced Concrefe: T'c=4000 PSI, unless nofed otherwise.
Reinforced Deck Concrefe: Type SBL, See Special Provision.
Reinforcing Steel: ASTM A615, Grade 60 unless noted otherwise.

Structural Steel: ASTM AS92, Hot Dip Galvanized, unless noted
otherwise.

Stainless Steel: Type 316, unless noted otherwise.

Anchor Bolts: ASTM F1554, Grade 55, Hot Dip Galvanized,
uniess nofed otherwise.

Prestressed Concrefe: f'c=6500 PSI  F'¢i=5000 PSI

All welding shall be in accordance with the current edition of
Reinforcing Steel Welding Code AWS D 14.

Provide shrinkage reducing admixture and migrating corrosion
Inhibiting admixture to concrete for bridge decks, diaphragms,
end beams, and bridge railings. See special provision for
Requirements.

Concrefe Deck Patch f'c=6000 psi, See Special Provisions.

GIRDER BEARINGS:

7.

Girder concrefe seals receiving elastomeric pads shall be poured
monolithically with supporting structure. Top of concrete seats shall
be finished with a steel frowel fo a smooth level surface fo the
elevation shown on the plans.

Elastomeric pads: Bottom of bridge bearing pads shall be secured
to the concrefe seafs, to prevent displacement with adhesives
approved by the Engineer.

CONSTRUCTION NOJTES:

/.

Materials and workmanship shall conform to the Hawaii
Standard Specification for Road and Bridge Construction
(2005 Edition), Special Provisions prepared for this project,
project drawings, and profect specific permit requirements.
In general, fop of concrefe deck slab shall be consfructed fo
follow the roadway vertical and horizonfal curves.

CONSTRUCTION NOTES: (Continue)

3.

10.

I,

I2.

For the installation of anchor bolts, the Confractor shall provide
rigid templates to maintain the proper locations and shall protfect
such anchor bolts at all fimes during the period of construction.
Methods shall be approved by the Engineer.

E xcept as noted otherwise, all vertical dimensions are measured
plumb.

Information for existing bridge has been prepared based on
record drawings. The Confractfor shall verify all site conditions
and not rely upon these plans for utilities or sfream location,
efc. Conditions may differ from those shown.

The Confractor shall verify the location of all ufility lines and notify
the respective owners before commencing the work of excavation
or the installation of footings, including any femporary measures
required tfo stabilize the excavation. Any damage fo ufility lines

caused by the Confractor shall be replaced af his expense and af
no cost fo the State.

For concrefe finish, see Standard Specifications.

Unless nofed otherwise, all exposed concrete edges shall be
chamfered 3/4"x3/4"

Confractor fo fake adequate measures fo profect the public and
structures during construction. Such measures shall include buf
not be limited to falsework, formwork, bracing, loads for
consfruction equipment, wind forces, sfream flow, seismic forces,
and others.

Contractor fo be solely responsible for acquiring required
construction related permits from the various government
agencies required fo complefe the work.

Confractor shall fake precautions to prevent damage fo existing
reinforcing steel that is fo be incorporated into the new work.

All expansion and premolded joint fiiler shall be incidental fo
concrefe and will not be paid for separafely.

FOUNDATION:

I\

General:

A The limits for excavation shown on the sfandard plans
should not be considered as indicafive of acfual excavation
requirements.

B. The Contractor shall assume sole responsibility for the
construction and safefy of all footing excavations. The
Confractor shall submit his excavation plan including shoring

profection fo the Engineer. IT dewatering is required, Contractor

fo submit pertinent permit.
A geofechnical report titled, “Geofechnical Engineering Exploration,

Walehu Beach Road (Route 3400), Rehabilitation of Iao Stream Bridge,

Wailuku, Maui, Hawaii" dated March 5, 2012 by Geolabs, Inc.,
has been prepared and is available for review af the office of
the Engineer. Seismic Site Class C Acceleration Coefficient =0.26.

Extreme Exist.| Strength. |
Property Limit State | Limit Stafe

Foundation Bearing
Capacity Abutments 24 kst 10.8 kst
and Piers

Soils Sliding
Resistance

Passive Pressure
Pesistance 500 pef 250 pcf

0.59 047

Equivalent Fluid Pressure-Level Backfill Condition 35 pcf TREYNGTELS TS
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Pafching ends of Reinforcing [~
Steel Shall be Considered

All items noted incidentfal will not be paid for separafely.

Standard defail drawings refer to all structures in general, except
for modifications as may be required for special condifions. For
such modifications, refer to the corresponding defailed drawings.

Edge of Existing Concrete to be remain shall be square cuf by sawcufting fo
a minimum depth of 1/2" or up to the depth of existing reinforcement.

Chip Back Existing Reinforcing

1" and Pafch with

2-Component Epoxy.

Epoxy Shall be Mixed, Applied

and Cured in Strict

Accordance with Concrete Surface
Manufacturer's Prinfed Exposed fo Elements
Instructions.

Structure
To Be Removed

w— Y AL
{w' AN R

Incidental to Concrefe. reintorcing

NOTE:

Demolition of Existing Members in the Way of New Construction
Shall be Executed in a Manner Such to Minimize Damage fo

the Portions of the Members to Remain Outside the Limits of
Demolition, where not Incorporated into New Work.
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REINFORCING STEEL:

7.
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Reinforcing bars shall be ASTM A615, Grade 60, unless shown
otherwise.

Reinforcing splices shall be made only where indicated on the
drawings.

All reinforcing bars, anchor bolts, dowels and other embedded
items are to be securely tied in place before concrete pour.

All reinforcing bar bends shall be made cold.

Reinforcement shall be detailed in accordance with AASHTO LRFD
Bridge Design Specifications, 5th Edition, 2010, including
subsequent Interim Revisions, unless otherwise noted.

Welding of reinforcing steel is not permitted, unless otherwise
shown on the drawings. Welding of reinforcing steel shall conform
to (the latest edition of AWS D1.4 "AWS Structural Welding Code—
Reinforcing Steel” of the American Welding Society. Deformed
geihfor(;‘fhg bars to be welded shall conform to ASTM. A706, Grade
0.

Unless otherwise noted, the covering measured from the surface
of the concrete to the face of any reinforcing bars shall be as
follows:
(a) Deck top bars . . . . . ... . ... ... ... 2 1/2° clear
(b) Deck bottom bars. . . .. . ... ... ..... 1 1/2" clear
(¢) Railing and Parapets. . . . . . . . . ... ... ... 2" clear
(d) Formed surfaces exposed to

earth and weather. . . . . . . . . . .. ... .... 2" clear
(e) Bottoms and side of footings where

concrete Is deposited on grade. . . . . . ... ... 3" clear
(f) Al others. . . . . . .. . .. ... ... ... 2" clear

Minimum clear spacing between parallel bars shall be 1 1/2 times
the diameter of the bar, but in no case shall the clear distance
between parallel bars be less than 1 1/2 times the maximum size
of the coarse aggregate, or 1 1/2 inches.

All dimensions relating to reinforcing bars (e.g. spacing of bars,
etc.) are to center of bars, unless otherwise noted.

Reinforcing bars shall be securely tied at all intersections and lap
spliced except where the spacing of the intersections is less than
12 Iinched in each direction, in which case alternate intersections
shall be tied.

Resin bonded dowels, as labeled on the plans, consist of drilling holes
into the existing concrete and installing steel reinforcing bars in the
holes with epoxy resin. unless otherwise noted, minimum embedment
depths for resin bonded dowels shall be as follows:

Bar Size Hole Diameter (in) Minimum Embedment {in)
4 5/8 7
5 3/4 8
6 ! g
7 1 1/8 1
8 ! 1/4 13
9 7 3/8 16

STRUCTURAL STEEL AND MISCELIANEOUS METAL:

7.

All structural steel shall conform to ASTM A992, unless otherwise
noted. All steel tubes shall conform to ASTM A500, Grade B. All
structural pipes shall conform to ASTM A53, Grade B. Plates shall
conform to ASTM A36.

All structural steel and miscellaneous metal shall be hot dip
galvanized after fabrication. All holes (other than stainless steel)
shall be punched before galvanizing.

All anchor bolts and threaded rods and other hardware including
nuts and washers which connect steel to concrete shall conform

to ASTM F1554, Grade 55, hot dipped galvanized.

Thru bolts for guardrail connections shall conform to ASTM A325,

galvanized unless otherwise noted.

All welds shall be in conformance with the structural welding code

AWS D1.4 of the American Welding Society. Electrodes for

A36, ABOO ond A992 shall be E/O.

All stainless steel plates, bars, rods, anchor bolts and shapes

shall be Type 316 or 316L.

Code — Stainless Steel.

Welding of stainless steel shall be in
accordance with the latest edition of AWS D1.6 “Structural Welding

Stainless steel threoded rods and nuts shall conform to ASTM

A276, Type 316L.

PAINT

Metal Components of the Railings shall be Galvanized and

Painted.

Clean Galvanized surface in accordance with The Society for

Protective Coatings SSPC-Sp1 (Solvent Wash).

Apply Universal Epoxy Primer, such as 205 DEVRAN or
approved equal , minimum 6 mils dry film thickness.

Apply 2 Top Coats of Aliphatic Urethane Glass Enamel, such
as 379UVA DEVTHANE, minimum 6 mils thickness each coat.

Color shall be medium gray.

Submit Product data, Material Safety Data Sheet and color
sample to Engineer for review and approval.

ABBREVIATIONS:
A
AB. Anchor Bolt
Abut. Abutment
A.C. Asphalt Concrete
AF.F. Above Finish Floor
Alt. Alternate
Approx.  Approximate
B
(B) Bottomn Reinforcement
Brg Bearing
] Baseline
BM. Beam
B.F.. Bottom of Footing
Bot. Bottom
Btwn. Between
¢ C.LP.. Cast in Place
C.J. Construction Joint
C.L. Centerline
Clr. Clear
CMU. Cement Masonry Unit
Col. Column
Conc. Concrete
Conn. Connection
Const. Construction
Cont. Continue

Db,
Det.
Dia.
Dim.
DOWG.
Dwls.

Ea.

E.F.
E.J.
El.

E.S.
EW.
Exp.
Ext

EXii;’t.

(E)

Double
Detail
Diameter
Dimension
Drawing
Dowels

Each

Each Face
Expansion Joint
Elevation

Equal

EFach Side
Each Way
Expansion
Exterior
Existing
Existing

ABBREVIATIONS (cont):

F

Fdn.
Fin.
Ftg.

Ga.
Galv.

(H)
Hgr.
H.H.
Horiz.

1.0
I.F.
[J.
Info.
Int.

Interm.

JL.
L.L.H.
LLYV.

Longit.

Max.
M.B.
Min.
Misc.

0.C.
0.0.
O.F.
O.H.
Opn’g.
Opp.

Pl
PS

Pt.(s)

Rad.
Reinf.
Req’d
R.OW.
R.W.

Foundation
Finish
Footing

Gauge
Galvanized

Horizontal Reinforcement
Hanger
Hex Head

Horizontal

Inside Diameter
Inside Face
Intermediate Joint
Information
Interior
Intermediate

Joint

Long Leg Horizontal
Long Leg Vertical
Longitudinal

Maximum
Machine Bolt
Minimum
Miscellaneous

On Center
Outside Diameter
Qutside Face
Opposite Hand
Opening
Opposite

Plate
Prestressed
Point(s)

Radius

Reinforced, Reinforcement

Required
Right of Way
Retaining Wall
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FED. AID FISCAL | SHEET TOTAL

DIST. NO. | S TATE PROJ. NO. YEAR NO. | SHEETS
HAWAIL | HAW. | BR-STP-3400(5)| 2012 | 57 | 108
S

Sched. Schedule
Sect. Section
Sht. Sheet
Sim. Similar
S, Slope
SP. Spaced
Specs.  Specifications
S.0.6G. Slab—on—Grade
Sgq. Square
Sta. Station
Std. Standard
Stiff. Stiffener
Stir. Stirrup
St Steel
Struct.  Structural
Symm.  Symmetrical
T
(T) Top (Reinforcement)
&5 fop and Bottom
Thk. Thick
Thru. Through
I.O.F. Top of Footing
I.0.S. Top of Slab
1.0.5.5. Top of Structural Steel
T.OW. Top of Wall
Trans. lransfer
Transv.  [ransverse
Typ. Typical
U
UO.N. Unless Otherwise Noted
vV V) Vertical (Reinforcement)
Vert. Vertical
W w/ With
Wd. Wood
W.FP. Working Point
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4.  Allow Congrefe in Widened Bridge.Deck fo Ach/'qve Sidewalk and Railing shall be done with Equipment no
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able fo Provide 95 Portable Concrete Barriers Stored at 12. Existing Reinforcing Steel shall have Concrefe and Rust
the Hansen Road Baseyard for use on this Project. Formations Removed Prior to Placement of New Concrefe.
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PRESTRESSED GIRDER NOTES:

1.

0
177
172

173

| 714

§ /0.

L /6

Concrete Minimum Compressive Strength fci and fc are
shown in Table on Sheet S5—2. Girder Plan Length Shall be
Increased as Necessary to Compensate for Shortening due
to Prestress and Shrinkage.

Prestressing Strands are 0.5" diameter, 7 wire low—relaxation

steel strands (Area = 0.1531 in2) with an ultimate strength
of 270 KSI, and shall conform to ASTM A4176.

fotal long term losses due to creep, shrinkage, elastic shortening
and relaxation of steel determined per AASHIO LRFD, Bridge
Design Specifications, Fifth Edition, 2010, Section 5.9.5.

Stronds shall be released in such ¢ manner as to minimize
lateral eccentricity.

Care shall be taken during curing, Lifting, transportation and
erection to avoid any lateral deflection of the girder.

Lifting devices or other embedded items used to lift
and transport the girders shall be located as Indicated
on this Sheet. The girder supplier shall submit details

indicating the adequate type, and location of lifting Ao 37 sp.

GIRDER CAMBER NOITES:

1. The calculated camber includes the effect of the initial prestress force
and the weight of the girder after removal from the bed. Negative
values shown for calculated camber indicated a net upward deflection.
The calculated camber value has been multiplied by appropriate factors
as indicated in the PCl Design Handbook 6th Edition to approximate
the effect of camber growth and concrete creep. The actual camber
shall not exceed the calculated camber by more than 1/2°. See
table on S5-Z.

2. The dead load deflection includes the combined effects of the weight of

slab, haunches, Barriers and diaphragms as applicable. See table on S5-2.

3. Contractor shall camber the deck formwork as required to account for
the calculated dead load deflection in order to provide the specified
finish deck elevations.

4. All cambers and deflections are in inches.

¢ Bearing— f& Pickup Force
o L/2

Varies, |

—

70" 7'=0" 7=6" _Bal. @12

I B Ol

devices for approval. Approval by the Engineer does not
relieve the contractor of his responsibilities if the girder
is damaged due to failure of the lifting devices.

Reinforcing steel to conform with ASTM A615, Grade 60.

Strand paz‘z‘em' shall be symmetrical about the
longitudinal centerline of the girders.

- #O PG-3 5 for PG-3
2 4 1’or -= #5 for Roughen Surface with Rake

| Full Length. Scores shall
2'—0" A4 be Transverse to G‘frder7 | r

FED. ROAD FED. AID .FISCAL SHEET TOTAL
DIST. NO. STATE PROJ. NO. - YEAR NO, SHEETS
HAWAI | HAW. | BR-STP-3400(5)| 2012 | 9& | 108
&— ¢ Bearing s— ¢ Span o— ¢ Bearing

Calculated
Caomber, See
Note 1

e

—Dead [Load
Deflection,
See Note 2

GIRDER CAMBER DIAGRAM //—\\\

Scale: None

Stirrups || sp. 183" #4 typ, T Sp. @6” #4 Typ, | So. @ 9" 4 Typ. | #4 Tip. <— Diaphragm (Where Occurs)

See Framing Plan. High
Strength Threaded
Inserts, See S6—1. (Typ.)

‘\___/

Add 1-#8 | E Pickup
8’_0 » FOI’CG

The Contractor shall submit his proposed strand pattern
and releasing sequence to the Engineer for approval.

C9(2)

:_"70.4

|

|
T .
|
7

|
Cg( 3)

o e ——
s b

e d——

e i —

[ — —m——— =

The Contractor shall incorporate all holes, inserts, and
other embedded items required in qirders during
fabrication of the girders.

End of girder shall be plumb after erection.

Top of concrete seat shall be within 1/16” of the

theoretical elevation and slope indicoted.
For prestressed concrete girders, the Contractor shall measure

and record strand slippage of strands. Slippage is the amount
of movement that a point on the strand at the end of the
girder recedes into the member after detensioning. For
slippage monitoring purposes, prior to detensioning, reference
marks shall be made on the strands not more than 2 inches
from the surface of the member end. The movement of the
reference mark shall be measured to one sixteenth of an inch.

After detensioning, the strand reference marks shall be
preserved to permit measurements of strand movement to
the time the strands are made flush with the member. [he
Contractor shall submit his proposed method of strand
slippage measurement with the shop drawings. The Engineer

will monitor the Contractor’s method of measurement and
the slippage values obtained.

Measurement and recording of shippage of strands shall be
incidental to prestressed girders.

Contractor is respons:b/é to provide adequate lateral bracing of
girders during alf phases of construction including tronsporting,
placing erecting and casting of other members.

—
o
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= |
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Girder Bearing recess Notes:
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