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I.

GENERAL SPECIFICATIONS:

(A) Hawaii Department of Transportation, Hawaii Standard
Specifications for Road and Bridge Construction, 2005,
fogether with Special Provisions prepared for this Contract.

DESIGN SPECIFICATIONS:

(A) AASHTO 2012 LRFD Bridge Design Specifications (Sixth
Edition) and ifs subsequent inferim specifications with
Inferim supplements and modifications by the HDOT
Highways Division.

(B) HDOT Document dated March 1, 2013 with subject ftitle

“Design Criteria for Bridges and Structures”

(C) AASHTO 2013 Standard Specifications for structural

supports for Highways, Signs, Luminaires, and Traffic

Signals (Sixth Edition) and its subsequent interim

specifications with inferim supplements and modifications

by the HDOT Highways Division.

LOADS:

(A) Dead Load: A 25 psf allowance for future wearing surface of
asphalt concrete has been included in Dead Load calculations.
Concrefe unit weight of 160 pcf has been assumed for Dead
Load calculations. A future utilities load on each side of the
Bridge of 150 pIf has been included.

(B) Live Load:  HL-93 Service and Strength Limit States

(C) Seismic: In accordance with AASHTO LRFD Bridge Design

Specifications, 6th Edition, 2012:

Peak Ground Acceleration (PGA = 0.18g), modified by the Site
Coefficient (Fpgs = 1.44) To give a spectrum acceleration,
As = 0.26g

Short period acceleration at 0.2 seconds (Ss = 0.40g)
modified by the Site Coefficient (Fa = 1.48) fo give the short
period spectrum acceleration, Sps = 0.592g

Long Period acceleration at 1.0 seconds (S; = 0.11g) modified
by the Site Coefficient (Fy = 2.36) fo give the long period
spectrum acceleration, Sp = 0.260g

Site Class = D
Seismic Zone = 2
Operational Cafegory = Essential

(D) Federal Emergency Management Agency (FEMA)
-Flood Hazard Designation:

Zone: AE
Base Flood Elevation: El. = 14

(Upstream of Bridge)
Non-Bore Tsunami Run up: _____El. =10

STRUCTURAL GENERAL NOTES

3. LOADS (Cont):

(E) Combined Scour Elevations:

Abutment No. I:

0

I
0
S

100 year Scour El.

Abutment No. 2:

0

I
0
S

100 year Scour El.

(F) Railing Test Level TL-3

(G)

Seismic Parameters for Segmental Retaining Wall - Refer

fo SI12.5.

MATERIALS:

(A) All concrete strengths shall be as nofed below:

Compressive

Maximum
Strength  Water Cement Cement Confent Material Content

Maximum

Maximum
Cementitious

Item No. Structural Parts f'c (28 Days) __(W/C) (Ibs/cyd) (Ibs/cyd)
(1) Drilled Shafts including 4500 psi 0.45 720 720
T'rial and Load Test Shafts
See Nofe (E) in this section
(2) Drilled Shaft Cap Beam, 5000 psi 0.40 670 670
End Beam, Aesthetic Railing, End
Post, Concrete Barrier, Corbel
for Approach Slab, Corbel for Conc.
Encased Ducts, Diaphragms, Girder
Seats, Barrier Wall, Wing Walls and
Wing Wall refurn
See Notes (D), (E), and (F) in this section
(3) Prestressed Girders 10000 psi 0.40 670 752
See Nofe (E) in this (12000 psi
section and Sheet 54.5 at 56 days)
(4) Precast Deck Form 6000 psi 0.40 670 670
See Notes (D), (E) and (F)
(5) Bridge Deck, Topping over End SBD -- -- --
Beam, Approach Slabs, Concrefe (See Section
encasing ducts within bridge, 601)
and Sleeper Slab. See Nofes
(D), (E) and (F).
(6) Temporary Bridge Abutments, 4000 psi 0.45 670 670
Piers, Footings, and Miscellaneous
Concrefe
(7) Deck and End beam Closure VESLMC - - -
Pours (Including Corbel), (See Section 540)
See Nofe (E)
(8) Concrete for Warterline:
a. Cradle See notes (D), 5000 psi 0.40 670 670
(E), and (F)
b. Curtain wall shall be 3000 psi - - -
light weight concrete (See Section 627)
(Density < 120 Ibs/cu. f1.)
(9) All others, except as noted 4000 psi 0.45 670 670

otherwise

(B)

(C)
(D)

(E)

(F)

(G)

(H)

(1)

FED. ROAD
DIST. NO.

FEDERAL AID
PROJ. NO.

FISCAL SHEET
YEAR NO.

TOTAL

STATE SHEETS

HAWAII | HAW. | BR-083-1(48) | 2021 ADD. 65| 6]

MATERIALS (Cont.):

Concrefe mixes shall be designed fo be pumpable and flowable with
minimum segregation and separation.

The use of calcium chloride in any concrefe is prohibited.

A shrinkage reducing admixture (SRA), such as Master Life SRA35
by BASF or Eclipse by W.R. Grace ¢ Co., or accepted equal, shall be
added to the concrete mix for Items No. (2), (4), (5) and (8J)a, under

note 4.(A). The minimum dosage requirement shall be 128 ounces per
cubic yard of concrefe. Include the weight of the SRA with the fotal
wafter in computation of the Wafer to Cement Rafio.

A migrating corrosion inhibitor amine carboxylate wafter-based
admixture shall be added fo the concrete mix for Item Nos. (1), (2),
(3), (4), (5), (7) and (8). under Note 4.(A). The minimum dosage shall
be 24 ounces per cubic yard of concrefe.

Al 172" long macro synthefic fiber such as Forta Ferro, Strux 90/40,
Max Maftrix, or approved equal shall be added fo the concrefe mix for
items No. (2), (4), () and (8J)a. under note 4.(A). The minimum dosage

shall be 7.5 pounds per cubic yard of concrefe.

Non-shrink Grout shall be a pre-mixed product consisting of non-
staining, non-metallic aggregate cement, water reducing and
plasticizing agents capable of developing a minimum compressive
strength of 4000 psi in 3 days and 7000 psi in 28 days. The non-
shrink grout shall confain at least 10 grams of migrating amine
carboxylate corrosion inhibiting admixture per 0.4 to 0.5 cubic feet
of non-shrink grouft.

Cure concrefe as specified in the Contract documents. Remove
curing that may affect binding from all areas requiring future
bonding unless a curing agent such as SINAK Lithium Cure or
accepted equal that does not affect bond and provide equal or
befter curing is used.

All concrete shall include at least one of the three methods stated

in Section 601 of the Special Provisions, or approved equal, fo
reduce the embodied carbon foofprint in concrefte.

Revised Comp. Strength for
/”'\ 1721721 Prestressed Girders
DATE REVISION

STATE OF HAWAI'
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

STRUCTURAL GENERAL NOTES

KAMEHAMEHA HIGHWAY
Kaipapau Stream Bridge Replacement
Federal Aid Proj. No. BR-083-1(46)

Scale: None Date: February 2021

LICENSED
PROFESSIONAL

ENGINEER

THIS WORK WAS PREPARED BY

ZE OR UNDER MY SUPERVISION

4/30/22
lllllllllllllllllllll
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4. MATERIALS (Cont.):

(J) Unless otherwise noted, all reinforcing steel shall conform to the

(K) All anchor bolts, washers, and nuts shall be ASTM A 307, F844, and

(L)

requirements of ASTM A615 and shall be deformed, Grade 60.

(1) The covering measured from the surface of the concrete fo
the face of any reinforcing bars shall be as follows, except
as otherwise shown:

a. Deck Slabs
Top Bars
Bottom Bars

2 3/4"
2”

Reference Sheet S4.2 &

b. Prestressed Concrete Girders

S4.4 for Girder Clearances

c. Drilled Shafts = 4"
d. Approach Slab and Sleeper Slab Top Bars =2 3/4"
Approach Slab and Sleeper Slab Boffom Bars = 3"

e. Concrefe Cast Against and
Permanently Exposed fo Earth

3//

f. All Others Unless Otherwise
Nofed

(2)  Minimum lap splice length for steel reinforcing shall be 40
bar diameters or 2-0°, whichever is greafter, for #8
smaller. Minimum lap splice length for #9 bars or
shall be 50 bar diamefers. Increase lap length
the minimum lap splice length by 1.3 for bars
than 12" of fresh concrefe below bars.
by 1.25 for ASTM Al035 reinforcing. Lap
bars shall consist of individual bar

that do not overlap. Entire bundles

3//

bars or
larger
by multiplying
having more
Increase lap length
splices for bundled
splices within a bundle
shall not be lap spliced.

(3)  Unless oftherwise noted, reinforcing splices shall be
staggered. Minimum distance between staggered lap splice
shall be equal to the length required for the lap splice.
Number of bars spliced at sections normal tfo axis of
member shall not exceed 50 percent of the fotal main
reinforcing in the member.

(4)  Minimum clear spacing between parallel bars shall be 1 1/2
fimes the diameter of bars (for non bundled bars). In no
case shall the clear distance between the bars be less than
1 172 times the maximum size of the coarse aggregate or
11/2".

(5)  Reinforcing bars shall be securely tied at all infersections
and lap splices except where the spacing of
Infersections is

alternafe intersections shall be ftied.

A563 respectively; and ASTM F2329 hot dip galvanized after
fabrication, unless otherwise specified.

Epoxy for anchoring threaded rods or deformed bars shall be
HILTI-RE-500-SD or approved equal. Follow Manufacturer's
recommendations for storage and use.

less than 1 foof in each direction, in which case

STRUCTURAL GENERAL NOTES

4. MATERIALS (Cont.):

(M) Stainless Steel Reinforcing shall be provided at the Aesthetic Bridge
Railings. Stainless Steel reinforcing shall be deformed reinforcement

(N)

(P)

Q)

(R)
(S)

conforming to ASTM A955/2205 or 316LN with a minimum yeild

level of 60 ksi designated as Grade 60. See drawings for config-

uration, sizes, spacings, clearances and isolation details. All tie

wire for Stainless Steel Reinforcing shall be 2205 Stainless. Place
dielectric tape such as Teflon or polypropylene at all points where

dissimilar metals are in contact.

Stainless Steel Metal Rails, Plates, Anchor Bolts and
Shapes shall conform fo ASTM A269, ASTM A276 or A666
Type 3I6LN/ UNS designation S31653 or Type 2205/UNS
designation S32205.

For materials of prestressed concrefe girders, see applicable
prestressed concrete girder details and Special Provisions.

All dimensions relating fo reinforcing bars, are to centers of
bars unless noted otherwise.

For concrefe finish, see the Specifications.

Glass Fiber Reinforced Polymer Bar (ASTM D7957)

(1) Glass Fiber Reinforced Polymer (GFRP) rebar shall have a
minimum tensile force of 110 ksi for #4 bar. *#5 bars
shall have a minimum fensile force of 105 ksi.

(2) The modulus of elasticity of the GFRP bar shall be a
minimum of 6,500,000 psi.

(3) Concretfe cover for the GFRP bars shall be 2" unless
otherwise noted.

(4) Minimum lap splice lengths for the GFRP bars shall be 42
bar diametfers unless oftherwise nofed.

(5) All GFRP bars shall be securely fied in place. Tie wire
shall be 2205 stainless steel or non-metallic.

(6) The GFRP bars may be cuf in the field with a masonry or
diamond blade.

(7) All work including materials and bends shall follow
manufacturer’'s recommendations.

5. FOUNDATION NOTES:

(A)

The Foundation Design is based upon recommendations
contained in the Geotechnical Engineering E xploration
report entitled “Geotechnical E xploratfion, Kamehameha
Highway (Route 83), Kaipapau Stream Bridge Replacement,
Koolauloa, Oahu, Hawaii, August 6, 2014. The Report shall
be considered as a part of the contfract documents and its
recommendations shall be implemented unless ofherwise
directed by the Engineer. The Confractor may obtfain a
copy of the report at the Stafe of Hawaii, Department of
T'ransportation - Highways Division - upon writfen request
fo the Engineer.

FED. ROAD
DIST. NO.

FEDERAL AID
PROJ. NO.

FISCAL SHEET
YEAR NO.

STATE TOTAL

SHEETS

HAWAII | HAW.  BR-083-1(48) | 2021 66 161

5. FOUNDATION NOTES (Cont.):

d.

(1) 4-0" Diameter Drilled Shaft Foundations - See S8. for
estimated shaft fip elevations.

The drilled shaft foundations will derive support
principally from adhesion between the sides of the
drilled shaft and the dense old alluvium, conglomerafe
and/or basalt formation encountered in the
Geotechnical Engineering borings.

(2) Design Soil Parameters

a. Stafic Lafteral Earth Pressures at Abutments and Wing
Walls above ground water:
I Active Condition, level backfill = 40 pcf
2. Ar-Rest Condition, level backfill = 58 pcf

b. Stafic Lateral Earth Pressures at Abutments and Wing
Walls below ground water:
I.  Acfive Condition, level backfill = 80 pcf
2. Ar-Rest Condition, level backfill = 88 pcf

c. Seismic

Dynamic Laferal Earth Forces
for Refaining Structures

Allowable Lateral Dynamic Lateral
Wall Movement Earth Forces
(inches) (HZ pounds per linear foot)
0.5 19.6
1.0 14.8
1.5 1.5
2.0 8./
2.5 5.8

(B) For Drilled Shaft notes, see shfs. S8.1 and S8.2.
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6. CONSTRUCTION REQUIREMENTS:

(A)

(B)

(C)

(D)

(E)

(F)

(G)

E xact location of bars shall be arranged so that no inferference
will occur between vertical reinforcement and foundation or drilled
shaft cap horizontal reinforcements.

Except as noted otherwise, all vertical dimensions are measured
plumb.

T'he Confractor shall verify all grades and dimensions before
commencing with any work.

T'he Contfractor shall verify the locations of all existing ufility lines
near the bridge, abutments and retfaining walls and notify their
respective owners before commencing with the work of excavation,
underpinning or drilling of shafts.

Any damage to utility lines caused by the Contractor or his agents
or Sub-Contractors, shall be repaired at his expense and to the
satistaction of the Engineer.

Unless nofed ofherwise, all exposed concrefe edges shall have a
chamfer of 3/4 inch.

T'emporary shoring/under-pinning and dewatering may be required
for foundation excavations.

(1) The Contractor shall refer fo the Geofechnical Engineering
E xporation Report Referenced at “FOUNDATION NOTES” above
for recommendations.

(2) Vibrafory shoring (such as interlocking Steel Sheetpiling) will
not be allowed.

(3) Temporary shoring / under-pinning and dewatering shall be in

accordance with the Specifications and shall not proceed without

the Engineer's Review and Approval.

(4) Temporary Shoring / under-pinning and dewatering shall be
considered incidental fo Structural Excavation.

(5) All Temporary Shoring / under-pinning and dewartering
specifications, working drawings and structural calculations
shall be signed and sealed by Hawaii licensed prorfessional

engineers specializing in Geofechnical and Structural Engineering.

This work shall be acceptable fo the Engineer before the
start of construction and shall be considered incidental fo
the related Contract item.

STRUCTURAL GENERAL NOTES

6. CONSTRUCTION REQUIREMENTS (Cont.):

(H) Bridge deck riding surface shall be longitudinally, mechanically
ground a minimum of 1/8" over enfire travel way and shoulder. The
ground surface shall have a fextured surface with peaks 1/16"
above the boffom of the groove and 55 fo 60 grooves per foof of
width. After grinding, the deck shall also be longitudinally,
mechanically grooved. See Section 503 of the specifications for
additional information. The bridge shall not be open to public
fraffic until the mechanical grooving, all fraffic safefy devices and
markers are complefte and acceptable fo the Engineer. Sidewalks
on bridge shall receive a medium broom finish fransverse fo the
sidewalk. Finish all ofther elements as directed in Section 503.

(J)  Explosive blasting is prohibited for demolition or any other work on this
project.

(K) Contractor's temporary shoring and falsework design and construction
shall comply with the specifications, Special Provision 503.03 (B),
AASHTO Guide Design Specifications for Bridge Temporary Work
(latest edition) and AASHTQO Construction Handbook for Bridge
T'emporary Works (latest edifion). The most stringent requirements
shall govern.

(L) Girders shall be rinsed with potable water fo remove salt spray
from ocean transport before arrival at jobsite. Notify Engineer
for verification of rinsing operation.

. PRESTRESSED GIRDER BEARING SURFACES:

(A) Prestressed girder bearing surface shall be smoofh.

(B) Girders shall be set on fresh layers of slush grout fo ensure
full bearing.

(C) When a Girder is removed from its casting bed, all bars and strands
projecting from the Girder shall be cleaned and painfed with a
miniumum dry film thickness of I-mil galvanizing high zinc dust paint
conforming fo Federal Specification MIL-P-21035B. During handling
and shipping, projecting reinforcement shall be protected from bending
or breaking. Just before placing concrete around the paintfed projecting
bars or strands, the Contractor shall remove from them all spattered
concrete remaining from girder casting, dirt, oil, and other foreign
matter.

8. LOAD RATING:

(A) New governing Load Rating results are as follows:

RATING DISTRIBUTIOM
FACTOR FACTOR LOAD EFFECT
HL-93 Inventor . . Neg. Moment
DESIGN . Y 1.26 0.378 g
HL[-93 Operating 1.66 0.378 Neg. Moment
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Relocate existing utility lines.

Construct frial and load fest shafts. Perform load fest.

Install defour road and temporary bridge.

Demolish existing bridge after obfaining demolition plan acceptance.

Construct precast girders. (May be done concurrently with Stages 1 through 4)

Construct 4 ft diameter drilled shafts. Shaft numbers I, 2, 3, 5, 6, /.

Cast Phase | drilled shaft cap beams, girder seats, and corbels for concrefe encased ducts

at least 7 days affer the final drilled shaft concrete pour in Stage 6 or until the concrete

in Stage 6 has atfained a compressive strength of 4500 psi, whichever occurs lafer.

Erect Phase | precast girders af least 15 days affer the concrefe pour in Stage 7 or until

the concrefe in Stage 7 has attained a compressive strength of 5,000 psi, whichever occurs
later. Place slush grout immediately prior fo placement of precast girders.

Construct Phase 1 diaphragm “A”.

Set ducts and pour duct encasement in Bay 3.

Pour Phase 1 cast-in-place deck except areas over end beams a minimum of 24 hours affer
the concrefe pour in Stage 9A.

Pour Phase 1 corbel and end beams fo fop of precast girder at least 30 days affer the
concrefe pour in Stage 10. The concrefe pour shall occur befween midnight and 3:00 AM (3
hour window).

Pour remainder of Phase | deck concrefe a minimum of 24 hours affer the concrefe pour in
Stage 1.
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Construct Phase | wing walls at least 8 days after the concrete pour in Stage 12 or affer
the concrete in Stage 12 has affained a compressive strength of 5,000 psi, whichever occurs
later.

Backfill to Phase 1 limits and fo boffom of approach slab at least 14 days affer the
concrefe pour in Stage 13 or until the concrefe in Stage 13 has aftained a compressive
strength of 5000 psi, whichever occurs later. Maximum height difference of backfill
between abutments shall not exceed 2 feef. Install concrefe encased ducts behind abufments
when backfill height is af the elevation of the boffom of the concrefe encased electrical
ducts. Continue backfilling affer concrefe for encased electrical ducts has attained ifs 28
day compressive strengfth.

Construct concrefe barrier wall. (Coordinate construction of concrete barrier wall with stage
14A construction).

Construct Phase | sleeper slabs.
Construct Phase | approach slabs.

Blanket grind deck, approach slabs, and sleeper slabs where fraffic will be allowed during
construction of phase 2.

Mechanically groove deck, approach slabs, and sleeper slabs where fraffic will be allowed

will be the sole judge of whether the
sequence Stage is complefe, and may direct
the Contractor fo sfop work on a sequence
stage fo complete work on the preceeding

submit overweight vehicular

details for approval prior fo their use.
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KAIPAPAU STREAM BRIDGE REPLACEMENT — OVERALL CONSTRUCTION

|
|
|
z
|

SEQUENCE

Structural

Detour Off Peak

FED. ROAD
DIST. NO.

FEDERAL AID
PROJ. NO.

FISCAL
YEAR

SHEET
NO:.

TOTAL

STATE SHEETS

HAWAII | HAW. | BR-083-1(48) | 2021 0 161

.. References ; ' '
Construction Description — ' W %er/ﬁm e |t 55‘ Briage DOez‘ 0:[ Lane Closures Remarks
Stage civil Llectrical | Geotech. | Structural ors pen pe. Anticipated
1. Prior to Site Mobilization, the Contractor shall submit required BMP's and other Municipal  |Civi Structural Exist Bridge
Prior to Site and National permit applications as indicated in the project Plans, Special Provisions and | Sequence Sequence Open to
Mobilization Specifications. See C-11. S0.7,50.74, Iraffic
for Demolition |2. The Contractor shall submit Prefabricated Steel Beam Bridge Structural Computations See Civil 50.6,50.6A !
and Erection drawings to the Owner for Review and Approval Prior to Fabrication. & Civl |
1. Install approved BMP measures. g" 253 ¢-21 to f__‘,ﬁa [;9'”
7| |2 Relocate Existing overhead ulility lines. - A
I. Construct Trial and Load Test shafts * See Civill4 Special driling | S1.1, S8.3 Special *Frovisions
2 2. Perform Load Test. Demobilize drilled shaft equipment off site. equipment* Section 511
o ' | Connection of the temp.
1. Install Detour Pier, Abutments and Temporary Bridge. Construct Civil temporary 16" on See Cvl\9| |£-10, £-1], gxcoyaff_og 5121, 5122 | Phase 16" waterine to the
, ‘ Cc-21 to £=15 racing-opec. \SiZ.5 SiZ4  |(Wi) then existing 16" walerline
temporary bridge C-32; C-J3I. C-24 C-31 Prov. 205* | g175 Phase 1 2 Detour Open g 10
2. Construct Detour Approach Retaining Wall, Fills and Roadway — chainlink fence see C—-24. 9 | : ase /, 4 to Traffic cannot begin until after
. . . g0 . {0 C JJ 56'6 & J (MZ) m l‘ ,2'
3| | Qpen Detour to vehicles and pedestrians. Close existing bridge. civil (54) then P ’ 2 ’ ¢ permanen
4. Install temporary 12" fusible PVC waterline on existing (ypstream) pedestrian walkway and () 4 '(5 o) &1 rnase waterline has been
relocate 12" waterline C-21 to C-23 b ' (Wi6) ¢ pressure lested
5 Connect temporary 16° waterline to existing 716" waterling, see C-3I: C-33 See remark accepted by BHS and
placed info service and
the temp. 12° waterline
~ has been removed.
1. Demolish existing bridge affer obtaming demolition plan acceptance. c-16, C-JI, Fxcavation S27 S22 Fhase 2 Exist Bridge *xc. Bracing
4| |2 Demolish and remove portion of ex. 16" waterline and concrete support system as required to C-J3J._See Bracing-Spec. (Wi6) Demolition ypstream of
construct new bridge. See C-Ji, C-33 Civil [6] Prov. 205* existing.
5 | |Construct precast girders. (May be done concurrently with stages 1 through 4,) See Civil| 7] S4.x series
. , Special drilling | S7.1,57.2,56.1, *Special Provisions
6| |Construct 4 f. diameter driled shafts. 1, 2 3 5 6 7. * cqupment* | S6.2.58.1.58.2 Coction 571
Cast phase 1 drilled shaft cap beams, girder seats, and corbels for concrete encased ducts at least ?’” clure — \S0.7, SO.74, Marks |/ |through
7 . i . . xcavaltion S6.x series are PHASE
/ days after the final drilled shaft concrete pour in stage € or until the concrete in stage 6 has Bracing per Stucturdl see
attained a compressive strength of 4500 psi whichever occurs later. Spec Prov 205 for PHASE 2
Kequired at
Lrect phase 1 precast girders at least 15 days after the concrete pour in stage 7 or until the Mea%ﬁ mit | SC.7 SO.74,
& | |concrete in stage 7 has attained a compressive strength of 5000 psi whichever occurs laler. ? 5‘/‘.4 S1.5 S6.x
Flace slush grout immediately prior to placement of precast girders. series
) wyw S0.7,50.74,
9| |Construct phase 1 diaphragm A" S50 senics
| 9A| |Set ducts and pour duct encasement in Bay 3 g? 57 gg x7 ’i cries
1~ e S0.7,50.74,
(L}g 10| |Pour phase 1 cast—in—-place deck except areas over end beams. Shx sevies
N Pour phase 1 end beams to fop of precast girder and corbel at least 30 days after the concrete g%’ c‘; ;’7 [:n p
1 77 pour in Stage 10. The concrele pour shall occur between midnight and 300 AM (3 hours) .
At Night
1‘,{ S 12| |Pour remainder of phase 1 deck concrete a minimum of 24 hours after the concrete pour in stage 11, <
N
13 Construct phase 1 wing walls at least 8 days after the concrete pour in stage 12 or after the S0.7,50.74, Lane Closure
2 | te in stage 12 has attained ve strength of 5000 psi which lat S7.x series Duration
X concrele in stage as attained a compressive strength of 5,000 psi whichever occurs later. 4 Approx 3 weeks
| © Backiill to phase 1 limits and fo botfom of gpproach slab and at least 14 days after the concrefe Signal Colps S0.7,50.74,56.x i,ag' ;‘{,’i‘;,f;’;e” ¢
744\ |pour in Stage 13 or until the concrete in Stage 13 has attained a compressive strength of Work £-1, £-5 S9x 1 Lane Closure
5,000 psi; whichever occurs later. Maximum height difference of backfill between abutments £-12, £-15 Duration
@ shall not exceed 2 feet. Install concrefe encased ducts when backfil height is at the elevation £-76 Approx 2 weeks
of bottom of concrele encased ducts. Continue backfilling after concrete for éncased ducts has each approach
altained its 28 day compressive strength. Construct Barrier Wall. (Coordinale with 14A.)
15| |Construct phase 1 sleeper slabs. l
ﬁ@ﬂd/ Corps
16 | | Construct phase 1 gpproach slabs. ork £-1, £-5
8-12F-13F-16 % % %
17 Blanket grind deck, approach slabs, and sleeper slabs where traffic wil be allowed during
construction of phase 2.
18 Mechanically groove deck, approach slabs and sleeper slabs where lraffic will be allowed during
construction of phase 2 -
. , al F !
@ Construct mauka aesthetic raiings and concrete barrier. Se’i,ef%”,; gg ons
196| |nstall mauka quadguards. » \L
19C| |Install Temporary Barriers and Temporary Striping on PHASE I of New Bridge. ;3; /g;g/ o, 4

CONSTRUCTION SEQUENCE NOTES:

1. Order of construction sequence shall not be
changed unless authorized in writing by the
Engineer.

2. FEach sequence stage shall be completely
finished before proceeding to the next stage
unless otherwise noted. The Engineer will
be the sole judge of whether the sequence
stage is complete, and may direct the
Contractor to stop work on a sequence
stage to complete work on the preceeding
sequence slage.

J. Contractor shall submit overweight vehicular
details for approval prior to their use.

4. Construction shall be conducted such that
no construction debris, wash water or other
contaminants shall enter the Stream Waters.

5. Closing of the Prefabricated Stee/ Bearn
Bridge Structure:

(a) If for any reason or at any time, the

Prefabricated Beam Bridge Structure’s
ability to safely carry traffic is in

- question, the Contractor shall be
responsible for immediately taking the
actions necessary to protect the public
by closing, repairing and reopening the
Prefabricated Steel Truss Bridge.

When the Conlractor closes the

(b) Prefabricated Steel Bean Bridge
Structure, the Contractor shall
immediately notify the Fngineer and the
appropriate Law Enforcement Agency.

Closing of the Prefabricated Steel Bearn
(c) Bridge shall be included as incidental fo
Maintenance of Traffic Control.

6. The Conlractor shall phase 16 inch wateriine

(Wi6) to allow no more than 8 hours of
down time. Liguidated Damages of

£100,000 per day wil be imposed if the
Conlractor exceeds the 8 hour restriction.

APPROVED:

|- HAY 2 4 2021

M\@{@ber dnd Chief Engineer, BWSu DATE
(for work affecting BWS facilities
State R/W & BWS easements only)

SIGNATURE LIC, EXPIRATION
MITSUNAGA & ASSOCIATES, INC.

STATE OF HAWAI!
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

OVERALL CONSTRUCTION SEQUENCE
STRUCTURAL PHASE 1

KAMEHAMEHA HIGHWAY
Kaipapau Stream Bridge Replacement
Federal Aid Proj. No. BR-083-1(48)

Scale: As Noted Date: February 2021
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HAWAII | HAW. | BR-083-1(48) | 2021 1)

161

MAY 2 4 202
an

Miadder and Chief Engincer, BWS,y,  DATE
(for work affecting BWS facilities
State R/W & BWS easements only)

ﬁ,u/

/I8 /@ a2 A DY)
L L A

CONSTRUCTION SEQUENCE

Scale: 1/8" = I'-0"

@ Phase 2 Stages

PR ® 08

® ® d

CONSTRUCTION SEQUENCE ELEVATION

Fartially remove femporary bridge as required fo construct Phase 2 of Kaipapau Stream Bridge
Construct 4 Tt diameter shafts —Shaft nos. 4 and 6.

Cast Phase 2 drilled shaft cap beams and girder seafs at least 7 days after the final drilled shaft
concrefe pour in Stage 21 or until the concrefe in Stage 21 has aftained a compressive strength of
4500 psi, whichever occurs lafer.

Erect Phase 2 precast girders at least 15 days after the concrete pour in Stage 22 or until the
concrefe in Slage 22 has atfained a compressive strength of 5000 psi, whichever occurs later. Place
slush grout immediately prior fo placement of precast girders.

Construct Phase 2 diaphragms "A” and "B, excepr diaphragms between girders G-8 and G-9.
Constfruct wafterline cradles.

Pour Phase 2 cast-in-place deck except areas over end beams and closure pour.

Pour Fhase 2 corbel and end beams (except at closure pour) fo fop of precast girder at least 30 days
affer the concrefe pour in Stage 25. The concrefe pour shall occur between midnight and 3:00 AM (3
hour window.).

Pour remainder of Phase 2 deck concrefe (except at closure pour) a minimum of 24 hours after the
concrefe pour in Stage Z6.

Pour Phase 2 diaphragm "A" between girders G-8 and G-9 at least 4 days after the concrete pour in
Stage 27.

Pour Phase 2 cast-in-place deck closure except over end beams. Material for cast-in-place deck
closure pour shall be VESIMC. (See Special Provisions).

¥R ® ®

BE YBRE®

New Drilled Shaft Cap Beam
- t=—4-0"2 Drilled Shafts

o2

CONSTRUCTION SEQUENCE NOTES:

I.

Order of construction sequence shall not be
changed.

Each sequence stage shall be complefely
finished before proceeding to the next
sfage unless otherwise noted. The Engineer
will be the sole judge of whether the
sequence sfage is complete, and may direct
the Contractor fo stop work on a sequence
stage fo complete work on the preceeding
sequence stage.

Confracfor shall submit overweight vehicular
details for approval prior to their use.

Pour Phase 2 corbel and end beam closure from fop of drilled shaft cap beam to top of deck.
Maferial for end beam closure pour shall be VESIMC. (See Special Provisions).

Construct Phase 2 wing walls and refurn wall at least 8 days after the concrete pour in Stage 30 or
affer the concrefe in Stage 30 has affained a compressive strength of 5,000 psi, whichever occurs

later.

Install W6, Wi6 reaction blocks and Wi6 curtain wall.

Backfill fo boffom of approach slab at least 14 days after the concrefe pour in Stage 3IA or until the
concrefe in sfage 3/A has attfained a compressive strength of 5000 psi, whichever occurs later.
Maximum height difference of backfill between abutments shall not exceed 2 feet.

Construct Concrete Barrier Wall. (Coordinate construction of Concrete Barrier Wall with Stage 324).

Consfruct Phase 2 slecper slabs.

Consfruct Phase 2 approach slabs.

Blanket grind deck, approach slabs, and slecper slabs.
Mechanically groove deck, approach slabs, and sleeper slabs.

Constfruct Makai aesthefic railing and concrete
barrier.

Instfall Makai quadguards.

Remove remainder of femporary bridge.

GRAPHIC SCALE:

86420 8 16

e e — T —
SCALE: 1/8" 1I-0"

STATE OF HAWAI
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

CONSTRUCTION SEQUENCE
PHASE 2

KAMEHAMEHA HIGHWAY
Kalpapau Stream Bridge Replacement

Federal Aid Proj. No. BR-083-1(48)

SIGNATURE

UC. EXPIRATION
MITSUNAGA & ASSOCIATES, INC.

Scale: As Noted

Date: February 2021

S08 OF [2 SHEETS
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Engineer, BWS%
(for work affecting BWS facilities
State R/W & BWS easements only)

DATE
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PROFESSIONAL
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Construction Sequence Stage

Drilled Shaft ID

T'rial Shaft
Load Test Shaft

Closure Pour

STATE OF HAWA!
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

CONSTRUCTION SEQUENCE
PHASE 2

KAMEHAMEHA HIGHWAY
Kaipapau Stream Bridge Replacement
Federal Aid Proj. No. BR-083-1(48)

SIGNATURE

LIC, EXPIRATION
MITSUNAGA & ASSOCIATES, INC.
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KAIPAPAU STREAM BRIDGE REFPLACEMENT — OVERALL CONSTRUCTION SEQUENCE DIST. NO. PROLNO. | YEAR | NO. | SHEETS
Structural References . . . Detour OFff Pegk HAWAILI | HAW. | BR-083-1(48) | 2021 /3 161
Construction Descrption Walerine \Exist Bridge|  Detour Lane Closures Remarks
St civil Hectrical | Geotech. | Structural | Work Open Open Anticipated
age : niicpate CONSTRUCTION SEQUENCE NOTES:
I. Open PHASE | of New Brigge to lraffic. Close Temporary Bridge and Detour Roadway fto traffic. |See Civil|8 S0.6, S0.8A PHASE | of |Close Detour |Not Applicable Close 1. Order of construction sequence shall not be
@ 2. Remove Mauka portion of Temporary Bridge Only (Remainder to remain in place to support New Bridge |and Remove ! Detour; Open changed unless authorized in writing by the
construction equjpment for construction of PHASE 2 portion of New Bridge and to support Qpen to Limited PHASE 1 of New Engineer.
temporary WI6 until Final WI6 s constructed), Iraffic to | Portion of ggnd.sgz‘iu 0‘2‘;’? of 2. Fach sequence stage shall be completely
dllow Detour | Temporary PHASE 2 of New finished before proceeding to the next stage
Closur e Bridge Bridge unless otherwise noted. The Engineer will
s . s be the sole judge of whether the sequence
(21) | Construct 4 # diameter drilled shafts ~ Shaft nos. 4 and & See Civil[8]+ Spectdl dilng | <. 4 s 55663,’:, Deltour Closed *gpeg{o/ /;f,o,wsmns stage is complete, and may direct the
: SZ P y 3 0 6; 5 0 é’, 7 = Sec / ?’/7 Brovier Contractor to stop work on a sequence
Cost Phase 2 drilled shaft cap beams and girder seals at least 7 days after the final drilled 6\%’;0"’;; ;ﬂ B Sp e;‘{a ‘?fgg‘g’ ons stage to complete work on the preceeding
@ shaft concrete pour in stage 21 or until the concrete in stage 21 has attained a compressive Bracing per X seres eetion sequence stage.
strength of 4,500 ps, whichever occurs loter. Spec for 205 J. Conlractor shall submit overweight vehicular
ﬁeq%rggf') g;‘ details for approval prior to their use.
gt ' , ~ 4. Construction shall be conducted such that
Frect Phase 2 precast girders at least 15 days after the concrete pour in stage 22 or unti the ; S0.8 S0.84, |Civi Phase Connection of the temp. no construction debris, wash water or other
@ concrete in stage 22 has attained a compressive strength of 5,000 psi, whichever occurs laler. S1.2, S1.3 J (Wi6) 16 . I{afefﬁﬂf lo f/).e contaminants shall enter the Stream Waters.
Place slush grout immediately prior to placement of precast girders. S6.x series  |waterline exsting 16" waterline 5. Closing of the Prefabricated Steel/ Bean
improvements cannot. begin unti after Bridge Structure:
seeC-J0,035 ;ﬁ;;%%i”;:; (a) If for any reason or at any time, the
pressure tested, Prefabricated Beam Bridge Structure's
accepted by BI;S' and ability to safely carry traffic is in
placed into service and question, the Conltractor shall be
the temp. 12" waterline responsible for immediately taking the
has been removed aclions necessary to protect the public
25050 1 : by closing, repairing and regpening the
@» Construct Phase 2 digphragms A" and ‘B, except digphragms between girders 6-8 and 6-9. C-34 . Prefabricated Steel Truss Bridge.
‘ ) (b) When the Contractor closes the
, [
@/ Construct Waterlne cradles Prefabricated Steel/ Beam Bridge
. S0.85084 Structure, the Contractor shall
@ Pour Phase 2 cast—in—place deck except areas over end beams and closure pour. S16S3x series immediately notify the Engineer and the
Pour Phase 2 end beams (except at closure pour) to top of precast girder and corbel at least S0.8,50.84, Concrele PwPr ,0'0 rigte Law E£nfor c:em ent Agency.
@ J0 days after the concrete pour in Stage 25. S6.x series Placement (c) Closing of the Prefabricated Steel Beamn
N Jhe concrete pour shall occur between midnight and 3:00 AM (3 hours). ' At Night &r ’?’99 shall be included as incidental to
o Maintenance of Iraffic Control,
(Q @ Pour remainder of /f’/)ase 2 deck concrete (except at closure pour) a minimum of 24 hours affer The Contractor shall phase 16 inch waterline
T the concrete pour in stage 26. N (WI6) to allow no more than 8 hours of
: g w . 3 3 down time. Liguidated Damages of
= Pour Phase 2 q’/ap/)ragm A" between girders 6-8 and G-9 at least 4 days affer the $100,000 per day will be imposed if the
Q concrete pour in stage 2/. L
S Coniractor exceeds the & hour restriction.
% @ Pour Phase 2 cast—in—place deck closure except over end beams. Material for cast—in—place 6. APPROVED: ~
S deck closure pour shall be VESLMC. umyn MAY 2 4
N AT 2024
Pour Phase 2 end beams closure from top of drilled shaft cap beam to top of deck. Material P~ | d Chief Engineer, BWS.@  DATE
for end beam closure pour shall be VESLMC. (for work affecting BWS facilities
@ Construct Phase 2 wing walls and return wall at least 8 days after the concrele pour in stage 30 S0.850.84, State R/W & BWS easements only)
or after the concrete in stage 30 has attained a compressive strength of 5000 psi whichever S/.x series
occurs later.
@ Install Wi6, WI6 reaction blocks and WI6 curtain wall. C—-34
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Notes 1o Demolition Plan:

I. Structure backfill affer removal shall comply with

Special Provisions Section 205 and shall be incidental
fo Removal of Existing Concrefe Bridge.

2. Removal of Existing End Posts and End Post Foofings

shall be incidental fo Removal of Existing Concrefe
Bridge.

3. Explosive blasting is prohibited.

4. Demolition work Shall Comply with the specifications,

Special Provision Section 202; AASHTO Guide Design
Specification for Bridge Temporary Works and
AASHTO Construction Handbook for Bridge Temporary
Works; Including all subsequent inferim revisions.

T'he most stringent requirements shall govern.

5. The Demolition work shall:
a. Facilitate Removal of Existing Concrefe Bridge
and Drilled Shaft Work.
b. Promote/ensure Best Management Practices
Required for Construction.
c. Be incidental to Removal of Existing Concrete
Bridge.
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PRESTRESSED GIRDER NOTES:

1.

10.

1.

12.

/3.

14.

15.

Prestressed steel shall be 7-wire
0.6-inch diameter ASTM A416 Grade
270 low-relaxation strand.

See framing plans for location of
diaphragms, € bearing to € bearing,
and girder spacing.

Strand pattern shall be symmetrical
about the longitudinal € of the girder.

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

Contractor shall submit shop drawings
indicating proposed strand pattern, holes,
inserts, releasing sequence, reinforcing
details and hold down device defails tfo
the Engineer prior fo fabricatfion.

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

Lifting devices shall be placed as
close as possible to the center line
bearing of the girder. Defails and
locations of lifting devices shall be
submitted to the Engineer for approval.
Such approval does not relieve the
Contractor of his responsibilities if the
girder is damaged due fo failure of
lifting device.

Prior to casting girder Contractfor shall
field verify span lengths at each abutment.

Contractor shall inspect all lifting
devices for damage prior fo delivery
and immediately before installation.

Confractor shall submit alternative
method to lift girder if lifting devices
are damaged for review and acceptance.

Roughen fop surface of girder fo 1/4"
min. amplitude.

The compressive strength of the girder
art sfrand release shall be at least
8,500 psi.

See sheets S4.1 through S4.4 for rebar
& strand extensions.

Confractfor may adjust locafions of
holes ¢ inserts with the approval
of the Engineer.

The concrefe shall pass a charge of

less than 1000 Coulombs at 90-days from
casting as defermined by AASHTO TZ277.
Concrete test specimens shall be cured
under the same conditions as the Precast
Girders.

BENDING DIAGRAM (ALL DIMENSIONS ARE OUT TO OUT)

3" Field Bend 5347
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N D )
- 9 1/4" | 69 —
| ™
=7 3/4" | 211 3/8" |
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! 2/_2// | R= 7]
% D
<3
G2 GI3

0 - ¥3 or #4 May be Substituted. Field Bending is Optional.
B - Pairs of G7 Bars, or G9 and GI0O Bars, May be Used
Intferchangeably as Bottom Flange Ties.

End of Precast
girder
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All excavafion and drilling operations for foundations shall be monifored by the Engineer.

Boffom of drilled shaft cap beam and drilled shaft tip elevations shall be verified by the
Engineer prior to placing reinforcement and concrefe.

Concrete shall be placed in the shaft immediately aftfer placing the reinforcing steel and shall
not be placed without approval of the Engineer.

Drilled shaft tip elevations shown on this sheef are the minimum depths fo be constructed
and shall be used to estimate quantities for bidding. The actual tip elevation shall be

determined by the Engineer.

Construction of drilled shafts shall be done in such a manner and sequence fo prevent
collapse of drilled shafts due fo premature loading of poured drilled shafts before its 28-day
concrete strength and other mishaps that may reduce its capacity.

Drilling of adjacent shaffs shall be staggered in such a manner that the shart concrefe shall
have cured a minimum of 24 hours prior fo drilling adjacent shafts.

Reinforcement:

A. Lap splice length for #10 Cont. shall be 6-6". No lap splices are allowed in the upper
half of the drilled shaft.

B. Lap splice length for #6 Spiral shall be 3-8".

C. Stagger splice points so that not more than 507 of the bars are spliced at any section
normal fo axis of the member.

D. Lapped splices shall have a minimum of 2-0" verfically befween ends of splice
points.

Concrefe for drilled shaft shall have a compressive strength of 4500 psi af 26-days of age.
Unless nofed oftherwise, concrete for drilled sharfts shall be placed by pumping through a solid
fremie pipe. A wafer reducing and set refarding admixture may be used in all drilled shart
concrefe. Proposed admixture shall be tested and certified in the mix design and approved by
the Engineer.

Concrete placement shall confinue affer the shaft is full and until good quality concrefe is
evident at the least 4 feet above fop of the shaft and/or drilled shaft extension.

Vibration or agitation of drilled shaft concrete during placement is prohibited.

Plastic spacers or spacers made with accepted mafterials shall be used fo maintain proper
position and clearances fo reinforcing bars.

T'he Contractor shall record actual volume of drilled shaft concrete placed and compare with
predicted and/or theoretfical volumes.

The cenfer of the drilled shaft concrefe and reinforcing bars shall not vary horizontally by more

than 3 inches from the location shown on the plans. The vertical alignment of the drilled shaft
shall not vary by more than quarter (1/4) inch per foof of depfth.

An instrumented load fest shall be conducted on the drilled shaft load fest shaff. The drilled
shaft load tfest shaft shall be located in the vicinity of Abutment No. 2, as shown on sheet
Sl and S1.2 and shall be a minimum length of 109 feef below the ground surface. The
drilled shaft load fest shaft shall be reinforced as shown. A bi-directional axial load test
shall be conducted using an expandable base load cell (Osterberg load cell).

The drilled shaft load test should be performed in general accordance with the quick
load test method of ASTM Test Designation D 1143 except as modified in specifications.
The drilled test shaft shall be loaded fo failure fo evaluate the ulfimate side shear resistance

of the shaft.

6.

7.

18.
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122

161

The drilled shaft load test shaft shall be instrumented with a minimum of forty-two (42)

embedment strain gages as shown on sheet S8.3. A load cell capable of applying a test load of af

least 3,600 kips in each direction shall be used. The instrumented load test shall be complefed
before construction of any production drilled shafts. The Contractor shall allow seven (7)
working days after completion of the load test before any estimated drilled shaft tip elevations
will be provided for production drilled shafts.

Crosshole Sonic Logging (CSL) nondestructive integrity festing shall be performed on every
production shaft, trial shaft, and at the load fest shaft shown on Sl and SI1.2 and on sheets
S8.2 and S8.3. Shafts indicating irregular CSL readings may be subject to additional testing,

and remedial repairs or drilled shaft replacement.

After completion of the CSL tests and final acceptance of the drilled shaft, remove portion of CSL
fest access fubes within foofing and completely fill tubes with non-metallic, non-shrink, non-gaseous
cementitious grout of equal strength as the drilled shaft prior tfo foofing reinforcing and concrefe

placement. See Specifications Section 5ll.

DRILLED SHAFT TABLE

Drilled Shaft
Location Type
(in Inches)

Abutment No. 1 48 82 (-) 79.6
Abutment No. 2 48 68 (-) 64.5
[rial Shaft 48 100 -

Estimated Tip

Elevation
(in Feet MSL)

Length
(in Feet)

AXIAL LOADS OF DRILLED SHAFT

Strength

Limit Stafe
(Kips)

E xtreme

Limit State

Location (Kips)

Demand | Capacity | Demand | Capacity

Abutment No. 1 |Axial Compression| 883 885 830 1960

Abutment No. 2 |Axial Compression 924 925 878 2060
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