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Amend Section 511 - Drilled Shafts to read as follows:1
2
3

“SECTION 511 - DRILLED SHAFTS4
5
6

511.01 Description. This section is for installing, drilling, reinforcing, and7
concreting of drilled shafts in the locations shown on the plans and in accordance with8
the Highway Lighting Improvements, Moanalua Freeway Aiea Interchange to Halawa9
Interchange Geotechnical Recommendations, Technical Memorandum by Geolabs,10
Inc., March 26, 2020.11

12
511.02 Materials. Materials shall conform to the following:13

14
(A) Portland Cement Concrete. Concrete shall conform to Section15
601 - Structural Concrete and Section 511 – Drilled Shafts.16

17
The in-place concrete shall have minimum 28-day compressive strength18

f'C = 4500 pounds per square inch and maximum water to cement ratio of 0.4019
based on a maximum cementitious material content of 640 pounds per cubic20
yard.21

22
Proportion the concrete mix designs to get properties of high workability,23

compaction under self-weight, resistance to segregation, and resistance to24
excessive bleeding. The maximum nominal aggregate size shall be 0.75 inch.25
The slump range shall be 7.0 inches  1.0 inch for concrete poured into a water26
free borehole and 8.0 inches  1.0 inch for concrete placed under water or under27
drilling slurry. Slump for the concrete shall be a minimum of four inches after four28
hours from initial mixing or after the completion of the concrete placement,29
whichever occurs later. Superplasticizers shall be allowed.30

31
At the time of placement, measured at the point of discharge or at32

concrete pump, the concrete temperature shall not exceed 85oF. The33
temperature of the concrete during curing should not exceed 168oF unless the34
Contractor can justify higher temperatures and it is acceptable to the Engineer.35

36
(B) Reinforcing Steel. Reinforcing steel shall conform to Section37
602 - Reinforcing Steel. Federal Aid projects shall comply with “Buy America”38
requirements.39

40
(C) Casings. Casings shall have inside diameters not less than the41
required diameter of the shafts and wall thicknesses specified or adequate to42
withstand construction loads and stresses.43

44
511.03 Preconstruction Requirements.45

46
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(A) Installation Plan. At least 30 days before constructing the drilled47
shafts, submit an installation plan for acceptance by the Engineer. This plan shall48
at a minimum provide information on the following:49

50
(1) Name and experience record of drilled shaft superintendent who51
will be in charge of drilled shaft operations for this project. Drilled shaft52
superintendent shall have minimum three years of experience within the53
last 10 years in drilled shaft construction similar to type proposed.,54

55
(2) List of proposed equipment such as cranes, drills, augers, bailing56
buckets, final cleaning equipment, concrete pumps, and casing,57

58
(3) Details of construction operation sequence,59

60
(4) Details of shaft excavation methods including how the excavated61
material from the drilled shaft will be controlled on site and removed; and62
method of setting and extracting temporary casing,63

64
(5) If the Contractor plans to use slurry, details of the methods to mix,65
circulate and desand slurry,66

67
(6) Details of methods to clean the shaft excavation,68

69
(7) Details of reinforcement placement including lifting, support, and70
centralization methods,71

72
(8) Details of concrete placement including proposed operational73
procedures for pumping method, and74

75
(9) Proposed concrete mix design, including expected strengths at 3,76
7, 14, and 28 days. Submit test results of a trial mix test, a slump loss77
test, and a unit weight test using two, 6-inch by 12-inch concrete cylinders78
conducted by an accredited testing laboratory using methods specified in79
Section 601 - Structural Concrete. Tests shall demonstrate that concrete80
meets 4-hour plasticity requirement at expected ground ambient81
temperature and at highest expected ambient air temperature (two82
separate slump loss tests required).83

84
The Engineer will evaluate the drilled shaft installation plan for85

conformance with the contract documents. Within 30 days after receipt of86
the plan, the Engineer will notify the Contractor of additional information87
required including if applicable, changes necessary to meet the contract88
requirements. The Engineer will reject parts of the installation plan that89
are unacceptable. The Contractor shall resubmit changes for90
re-evaluation within 15 days. The Engineer will have another 30 days to91
review all resubmittals. Procedural acceptance given by the Engineer92
shall be subject to trial in the field. The acceptance shall not relieve the93
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Contractor of the responsibility to complete the work according to the94
contract.95

96
511.04 Construction Requirement. This subsection shall be applicable to97
production drilled shafts unless otherwise directed by the Engineer.98

99
(A) Construction Sequence. Complete the excavation to footing100
elevations before shaft construction begins. Repair the disturbances caused by101
shaft installation to the footing area before pouring the footing.102

103
When installing drilled shafts with embankment placement, construct104

drilled shafts after the placement of fills.105
106

Do not cap the drilled shafts before placing the fills as near to final grade107
as possible. Only leave room for construction of the caps.108

109
Footings are set on the subgrade soil. Pier Caps are constructed on the pier.110
Footing and pier cap elevations are referenced to the bottoms of the footings and111
pier caps.112

113
(B) Construction Methods. Excavate for shafts to the dimensions and114
elevations shown in the contract. Its methods and equipment shall be suitable115
for the intended purpose and materials met. Use the permanent casing method116
only when required by the contract or authorized by the Engineer. Blasting shall117
not be permitted.118

119
(1) Dry Construction Method. The dry method includes drilling the120
shaft excavation, removing accumulated water and loose material from the121
excavation, and placing the reinforcing cage and shaft concrete in a dry122
excavation. Use this method only at sites where the groundwater table123
and soil conditions are suitable to permit construction of the shaft in a dry124
excavation. The Engineer will inspect the sides and bottom of the shaft125
visually before placing the concrete. Dry excavation is defined as an126
excavation where maximum depth of water does not exceed 3 inches.127

128
(2) Wet Construction Method. This method includes using water,129
mineral, or polymer slurry to maintain stability of the hole perimeter while130
advancing the excavation to final depth, placing the reinforcing cage, and131
concreting the shaft. Use this method at sites where a dry excavation for132
placement of the shaft concrete cannot be maintained. Contractor needs133
to use methods, procedures, and equipment to contain all fluids used and134
generated by this method within the work area. Reusing of drilling water135
shall not be permitted.136

137
(3) Casing Construction Method. The casing method may be used138
when shown in the contract or at sites where the dry or wet construction139
methods are inadequate. The casing may be placed either in a predrilled140
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hole or advanced through the ground by twisting, driving, before cleaning141
the casing.142

143
(C) Excavation.144

145
(1) General. Make the shaft excavations at locations, and to shaft146
geometry and dimensions shown in the contract. A Geotechnical147
Engineer shall be on site during construction to determine depth to adjust148
drilled shaft tip elevations based on the soil conditions encountered during149
drilling. After acceptance by the Engineer, adjust drilled shaft tip150
elevations when the material met during excavation is unsuitable and/or151
differs from that anticipated in the design of the drilled shaft.152

153
Maintain a construction method log during shaft excavation. Submit154

method log within 24 hours of shaft drilling completion. The log shall155
contain information such as:156

157
(a) Excavation diameters;158

159
(b) Equipment used;160

161
(c) Type of material excavated with the elevations of the162
material;163

164
(d) Drilling rate (minutes/foot) including time drilling started,165
when different material is encountered, tool changes, finish of shaft166
excavation, and difficulties encountered;167

168
(e) The description of and approximate top and bottom elevation169
of each soil or rock material encountered.170

171
(f) Elevation and approximate rate of any seepage or172
groundwater; and173

174
(g) Remarks, including temporary stoppages175

176
Contractor shall include marks on the drilling equipment that the177

inspector can reference to note the drill depth to estimate the drilling rate178
information and estimated depth of material changes or obstructions179
during drilling.180

181
Drilling of shafts within a horizontal distance of 3.0 times the shaft182

diameter to the hole being drilled, measured from center to center, shall183
not commence until a minimum of 24 hours after the drilled shaft has been184
completed by placement of concrete to the top of shaft elevation in order185
to avoid interaction effects between adjacent shafts.186

187
188
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Furnish drilled shaft concrete required to fill excavations for shafts189
dimensioned in the contract documents.190

191
Any drilled shaft concrete over the theoretical amount required to fill192

any excavations for the shafts dimensioned on the plans shall be193
furnished at no additional cost.194

195
Dispose the excavated material according to Section196

203 - Excavation and Embankment.197
198

Do not permit workers to enter the shaft excavation unless:199
200

(a) A suitable casing is in place.201
202

(b) The water level is lowered and stabilized below the level the203
workers will occupy, and204

205
(c) Adequate safety equipment and procedures are provided,206
performed and in place.207

208
(2) Excavation and Drilling Equipment. The excavation and209
drilling equipment shall have adequate capacity including power, torque,210
and down thrust to excavate a hole to the maximum diameter and to a211
depth of ten feet or 20% beyond the depths shown in the contract,212
whichever is greater.213

214
The use of special drilling equipment and/or procedures will be215

necessary to drill through the hard coral, cobbles, boulders, tuff and216
basalt. The Contractor shall anticipate an abundance of boulders of217
various sizes and shall make allowance for difficult drilling in his bid.218

219
The excavation and overreaming tools shall be of adequate design,220

size, and strength to do the work shown in the contract.221
222

(a) Special Drilling Equipment. When conventional earth223
augers and/or underreaming tools cannot be used for drilling,224
provide special drilling equipment including rock core barrels, rock225
tools, air tools and other equipment as necessary to construct the226
shaft excavation to the size and depth required. The use of special227
drilling equipment and/or procedures will be necessary to drill228
through the cobbles, boulders, tuff and basalt and cost shall be229
incidental to unclassified shaft excavation.230

231
(b) Sidewall Overreaming. When the sidewall of the hole232
has softened, swelled, or degraded, sidewall overreaming will be233
required by the Engineer. Overreaming thickness shall be a234
minimum of 0.5 inch and a maximum of 3.0 inches. The Contractor235
may overream with a grooving tool or overreaming bucket. The236



NH-H201(005) Phase 2
511-6a

07/23/20

thickness and elevation of sidewall overreaming shall be according237
to the contract or as directed by the Engineer. A Geotechnical238
Engineer shall be on site during construction to determine the239
thickness and depth of the overreaming. Overream sidewall and240
place additional shaft concrete at no cost to the State.241

242
(3) Unclassified Excavation. All excavation for the production243
drilled shafts shall be designated as unclassified. The Contractor shall244
anticipate the presence of cobbles and boulders within the depths of the245
drilled shafts. The Contractor shall provide the necessary equipment to246
remove and dispose of materials encountered in forming the drilled shaft247
excavation, including installation of temporary casing and/or use of slurry,248
as necessary. The Engineer will not make separate payment for249
excavation of materials of different densities and character (hardness) or250
employment of special tools and procedures necessary to excavate. The251
Engineer will pay for obstruction removal separately.252

253
(4) Obstructions Removal. Remove obstructions at drilled shafts254
locations when authorized by the Engineer. Obstructions shall include255
man-made materials such as but not limited to old concrete foundations256
not shown on the Plans.257

258
The Contractor shall employ special procedures and/or tools after259

the Contractor cannot advance the hole using conventional augers fitted260
with soil or rock teeth, drilling buckets, core barrels and/or underreaming261
tools. Such special procedures/tools may include: chisels, boulder262
breakers, air tools, hand excavation, temporary casing, and increasing the263
hole diameter.264

265
Drilling tools and any other equipment, lost in excavation, are not266

considered obstructions. Remove the drilling tools and any other267
equipment promptly. The cost due to tools lost in the excavation shall be268
at no additional cost to the State including costs associated with hole269
degradation (requiring overreaming or other methods) due to removal270
operations or the time the hole remains open or any other remedial271
actions needed to be performed to correct the situation caused by the tool272
lost.273

274
Natural materials used as fill materials such as cobbles and275

boulders shall be anticipated at the site during excavation and shall not be276
considered an obstruction regardless of the size and hardness of the277
boulder. These natural materials used as fill materials shall not be278
considered an obstruction under this section.279

280
(D) Casings.281

282
(1) Temporary Casing. The Engineer will consider subsurface283
casing temporary unless shown in the contract as permanent casing.284
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Remove the temporary casing before completing the placing of concrete in285
the drilled shaft. The Contractor may require telescoping, predrilling with286
slurry, and/or overreaming to beyond the outside diameter of the casing to287
install casing.288

289
When choosing to remove a casing and substituting a longer or290

larger diameter casing through caving soils, stabilize the excavation with291
slurry or backfill before installing the new casing.292

293
Before withdrawing the casing, the level of fresh concrete in the294

casing shall be the higher of the following:295
296

(a) Minimum of five feet above the hydrostatic water level, or297
298

(b) Level of drilling fluid, outside the casing.299
300

While withdrawing the casing, maintain an adequate level of301
concrete within the casing to:302

303
(a) Displace the fluid trapped behind the casing upward and304

305
(b) Discharge the fluid at the ground surface without306
contaminating or displacing the shaft concrete.307

308
When temporary casings become bound or fouled during shaft309

construction and cannot be removed, the Engineer will consider the drill310
shaft defective. Improve such defective shafts according to the contract or311
submit remedial repair for acceptance by the Engineer. Such312
improvement may consist of removing the shaft concrete and extending313
the shaft deeper, providing straddle shafts to compensate for capacity314
loss, or providing a replacement shaft. Do corrective measures including315
redesign of pier caps caused by defective shafts according to the contract316
at no cost to the State or extension of the contract time. Any redesign of317
the pier cap shall be submitted to the Engineer for acceptance. The318
redesign shall be performed by a structural engineer and a civil engineer319
specializing in the geotechnical practice both licensed in the State of320
Hawaii. All remedial repairs shall have drawings and calculations signed321
and stamped by both of the above licensed engineers. The Engineer will322
not pay for the casing remaining in place as well as any redesign or323
remedial repair.324

325
(E) Slurry. Drilling slurry will not be allowed.326

327
(F) Excavation Inspection. Provide equipment for checking the328
dimensions and alignment of each permanent shaft excavation. Determine the329
dimensions and alignment according to the contract. Measure the final shaft330
depths with a suitable weighted tape after final cleaning.331

332
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A minimum of 50% of the base of each shaft shall have less than 0.5 inch333
of sediment at the time the concrete is placed. The maximum depth of sediment334
or debris on the base of the shaft shall not exceed 1.5 inches. The Contractor335
will dewater the shaft, as needed, and measure the shaft cleanliness in the336
presence of the Engineer by methods deemed appropriate to the Engineer.337

338
Also, for dry excavations the maximum depth of water shall not exceed 3339

inches before pouring the concrete.340
341

(G) Reinforcing Steel Cage Construction and Placement. Assemble and342
place the reinforcing steel cage immediately after the Engineer inspects and343
accepts the shaft excavation before pouring the concrete. To prevent344
deformation of the cage while lifting, brace the reinforcing steel cage until the345
cage is set in its final position. The reinforcing steel cage includes longitudinal346
bars, ties, cage stiffener bars, spacers, centralizers, and other necessary347
appurtenances to acceptably complete and place the cage.348

349
Tie and support the reinforcing steel in the shaft so that the reinforcing350

steel will remain within allowable tolerances given in Subsection 511.05(I) –351
Construction Tolerances. Use the concrete spacers or other approved non-352
corrosive spacing devices at sufficient intervals (near the bottom and at intervals353
not exceeding 10 feet up the shaft) to insure concentric spacing for the entire354
cage length. Use minimum of four spacers, equally spaced around355
circumference, at each vertical interval. The spacers shall be constructed of356
accepted material equal in quality and durability to concrete specified for the357
shaft, and shall be of adequate dimension to insure a minimum of four inches358
annular space between the outer portion of the reinforcing steel cage and the359
side of the excavated hole. Provide accepted cylindrical concrete bottom360
supports to maintain the proper distance between bottom of the cage and base of361
the shaft excavation.362

363
Check the elevation of the top of the steel reinforcing cage and center of364

cage location before, during and after pouring the concrete. When not365
maintaining the rebar within the specified tolerances, make the corrections366
needed to bring to within tolerances of the contract. Do not construct additional367
shafts until after modifying the reinforcing steel cage support according to the368
contract.369

370
If the depth of the drilled hole is deeper than that shown on the contract371

documents, the over-drilled portion shall be filled with concrete during the pouring372
of the drilled shaft concrete. Provide necessary support at the bottom of the373
drilled hole to elevate the cage to the design elevation.374

375
(H) Concrete Placement.376

377
(1) General. Place the concrete in the drilled shafts using a concrete378
pump and tremie pipe or other means as accepted by the Engineer using379
accepted methods as described below.380
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381
Concrete shall be placed in the shaft immediately after placing the382

reinforcing steel.383
384

Concrete placement for the production drilled shaft shall be385
continuous from the bottom to at least the top of shaft cutoff elevation and386
until good quality concrete emerges above the top of the shaft cutoff387
elevation.388

389
A minimum of four and two, 6-inch by 12-inch concrete cylinders390

shall be made for the compressive strength testing and unit weight testing,391
respectively. Cylinders shall be stored and cured in accordance with the392
methods specified in Section 601 - Structural Concrete. Production shafts393
with compressive strength less than the minimum 28-day compression394
strength will be considered defective. Production shafts with air-dry core395
sample unit weight less than three pounds per cubic foot of the air-dry unit396
weight test cylinders will be considered defective. Contractor shall submit397
a corrective method plan for the defective shaft to the Engineer for review398
and approval prior to their use.399

400
The elapsed time from the beginning of concrete placement in the401

shaft to the completion of the placement shall not exceed two hours.402
Adjust admixtures accepted by the Engineer so that concrete remains in a403
workable plastic state throughout 2-hour placement limit. A longer404
placement time may be requested, and requests shall be submitted to the405
Engineer for review and acceptance 30 days prior to the time the406
concrete pour (with a longer placement time) is needed. Should the407
Contractor exceed the 2-hour limit without obtaining prior acceptance by408
the Engineer, the Contractor may be required to core the drilled shaft.409
These drilled shaft corings shall be at no additional cost to the State and410
no additional time will be granted.411

412
Before placing the concrete, provide results of 3-day, 7-day, 14-day413

and 28-day compressive strength tests of a trial mix and a slump loss test414
at least 30 days prior to placement of concrete. Supply a concrete mix that415
will maintain a slump of four inches or greater after four hours from initial416
mixing. Conduct the trial mix and slump loss tests using concrete and417
under ambient temperatures appropriate for the site conditions. The418
ambient temperature used shall be the temperature at the elevation of419
existing ground before any excavation started.420

421
The top surface of the drilled shafts shall be leveled, cleaned, and422

roughened prior to concrete placement for the footing.423
424

(2) Monitoring Concrete Volume. For each drilled shaft, prepare and425
submit a monitoring record the next working day after concrete placement426
has been completed. All monitoring shall be performed in the presence of427
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the Engineer or his representative. As a minimum, the monitoring record428
shall consist of the following:429

430
(a) A chart that is made up after drilled shaft excavation has431
been completed and accepted by the Engineer and before concrete432
placement has commenced. Indicated on the chart, depth of hole433
plotted with theoretical volume of concrete to fill drilled shaft hole.434
Plot concrete elevation (surface) along the vertical axis and435
concrete volume along the horizontal axis.436

437
(b) As concrete is being place, measure concrete surface at an438
interval of approximately each cubic yard of concrete discharged.439
Plot concrete volume actually placed at each elevation point. Use440
this chart to determine if any necking down or enlargement of shaft441
has occurred during concrete placement.442

443
(c) Keep records of steel and concrete movement to document444
the following conditions:445

446
(1) When removing temporary or permanent casing,447
elevation of the top of reinforcing cage shall not rise more448
than 2 inches from its original elevation;449

450
(2) As temporary casing is extracted, static level of fluid451
concrete shall not rise.452

453
(3) Concreting by Pump. Concrete pumps and discharge lines for454
concrete placement in wet or dry excavations shall be used. Pumps and455
pump lines used to place concrete shall be of sufficient length, weight, and456
diameter to discharge concrete at the shaft base elevation. The pump and457
pump lines that will come in contact with concrete shall not contain458
aluminum parts. Discharge line shall have a minimum diameter of 4 inches459
and watertight joints. Concrete placement shall not begin until the pump460
line discharge orifice is at the shaft base elevation.461

462
For wet excavations, use a plug to separate the concrete from the463

fluid in the hole until pumping begins. Remove the plug from the464
excavation or use plugs, made from a material accepted by the Engineer465
that will not cause a defect, if not removed.466

467
The discharge orifice shall remain at least five feet below the468

surface of the fluid concrete. When lifting the pump line during concreting,469
reduce the line pressure temporarily until the orifice at a higher level in the470
excavation has been repositioned.471

472
Upon removal of the pumpline orifice from the fluid concrete column473

and/or discharging concrete above the rising concrete level during the474
concrete pour, the Engineer will consider the shaft defective. In such a475
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case, remove the reinforcing cage and concrete, the necessary sidewall476
removal specified by the Engineer, and repour the shaft. Costs of477
replacement of defective shafts shall be at no costs to the State and no478
additional time will be granted.479

480
(I) Construction Tolerances. The following construction tolerances apply481
to drilled shafts:482

483
(1) The center of the drilled shaft concrete and reinforcing bars shall be484
within 1/12 of the shaft diameter or 3 inches, whichever is less, in the485
horizontal plane at the plan elevation for the top of the shaft.486

487
(2) The vertical alignment of the shaft excavation shall not vary from488
the plan alignment by more than 0.25 inch per foot of depth.489

490
(3) After placing the concrete, the top of the reinforcing steel cage shall491
be no more than 6.0 inches above and no more than 3.0 inches below492
plan position.493

494
(4) The cutoff (top) elevation of the shaft shall have a tolerance of ± 0.5495
inch from the plan top of shaft elevation.496

497
(5) The dimensions of casing are subject to American Pipe Institute498
tolerances applicable to regular steel pipe.499

500
(6) Design the excavation equipment and methods so that the501
completed shaft excavation will have a flat bottom. The cutting edges of502
excavation equipment shall be normal to the vertical axis of the equipment503
within a tolerance of ± 3/8 inch per foot of diameter.504

505
Drilled shaft excavations that cannot be completed within the required506

tolerances are unacceptable. When accepted by the Engineer, corrections may507
be made to an unacceptable drilled shaft excavation by accepted combination of508
the following methods:509

510
(1) Overdrill the shaft excavation to a larger diameter to permit511
accurate placement of the reinforcing steel cage with the required512
minimum concrete cover.513

514
(2) Increase the number, size, or length of the reinforcing steel.515

516
(3) Redesign the foundation.517

518
(4) Other methods accepted by the Engineer.519

520
The acceptance of correction procedures is dependent on analysis521

of the effect of the degree of misalignment and improper positioning. The522
Contractor is solely responsible to submit remedial repair procedures that523
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shall make the structure equal to or better than the original design. The524
Engineer will solely determine if the remedial repair meets the525
requirements and is acceptable. A Hawaii Licensed Professional526
Structural Engineer and a Hawaii Licensed Professional Civil Engineer527
who specializes in Geotechnical Engineering shall stamp and sign the528
redesign drawings and computations. Correct out of tolerance drilled shaft529
excavations including engineering analysis and redesign at no cost to the530
State. No time extension will be granted for any impact to the critical path531
due to the Contractor’s incorrect installation of the drilled shaft.532

533
(J) As-Built Drilled Shaft Location. The Contractor shall provide survey534
ties to all as-built location of all drilled shafts. All survey work shall be done by a535
surveyor licensed in the State of Hawaii.536

537
The Contractor shall notify the Engineer prior to performing the survey538

work and the Contractor shall survey the drilled shafts under the supervision of539
the Engineer or the Engineer's representative. A copy of the survey notes and540
the scaled plan locating all the completed drilled shafts for each footing shall be541
submitted to the Engineer for review and acceptance. The submitted plan shall542
show the plan location of the drilled shafts and the as-built location, indicate that543
difference in location if any. The submittal shall be stamped and signed by the544
Hawaii licensed surveyor who did the work. Submit accepted copy of the survey545
notes and the scaled plan.546

547
No form work for any footing shall proceed until the drilled shafts are found548

acceptable by the Engineer.549
550

(K) Integrity Testing. Drilled shafts shall be visually inspected and tested551
for density, strength and soundness. Integrity testing will be performed on drilled552
shafts as determined by the Engineer. Integrity testing shall consist of partial or553
full depth concrete coring at drilled shafts determined by the Engineer. Coring554
shall be performed by the Contractor at the locations designated by the Engineer555
in the presence of the Engineer. The Engineer will solely determine if the cored556
shaft is acceptable or defective. Defective shafts shall be replaced or repaired557
using drawings and computations by a Hawaii Licensed Professional Engineers558
in the Structural Branch and Civil Branch (specializing in the Geotechnical field)559
in the employment of the Contractor. The drawings and computations shall be560
stamped and signed. The Contractor shall submit the drawings and computations561
for acceptance to the Engineer. The Engineer may reject the submittal and have562
the contractor resubmit its proposal until, in the sole opinion of the Engineer, it is563
acceptable. If no acceptable proposal is made by the Contractor, the Engineer564
may provide one. The Contractor shall reimburse the Engineer the design and565
administration costs in a manner acceptable to the Engineer, e.g., deduction from566
monthly payment, check to the State of Hawaii. Costs of the repair shall be solely567
borne by the contractor; no contract time will be given. The Contractor shall core568
vertical holes at locations and depths determined by the Engineer. The number569
of core holes to be done shall be determined by the Engineer. The core hole570
shall be accepted by the Engineer. The recovered core samples shall have a571
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minimum diameter of 3.3 inches or 3 times the nominal maximum aggregate size572
of the concrete mix, use whichever is larger. When cores that are recovered are573
too small for compression testing, it may be used to reject the shaft or be an574
indicator that the drilled shaft is defective and needs remedial repairs.575

576
Provide concrete cores properly marked in a core box with labels of the577

drilled depth at each interval of core recovery to the Engineer for evaluation and578
testing. Cores shall be stored and cured in accordance with the methods579
specified in Section 601 - Structural Concrete. The Engineer will be allowed a580
minimum of 7 working days for evaluation and testing of the core samples. The581
cored holes shall be filled with prepackaged, non-shrink, non-metallic, non-582
gaseous grout of the same minimum strength as the drilled shaft.583

584
Cost of coring performed on acceptable production drilled shafts with no585

defects will be borne by the State. Cost of coring performed on any drilled shaft586
that has defects shall be borne by the Contractor. If the drilled shaft in question587
is on the critical path, a time extension and the linear foot payment for coring will588
be the sole remedy given if the drilled shaft has no defects. The delay will be589
calculated from the end of the 20 working days review period of the cores to590
when the last core was taken. Contractor shall submit a corrective methods plan591
for the defective shafts to the Engineer for review and approval prior to their use.592
The corrective methods plan shall restore the defective drilled shaft to a condition593
equal or better that of a drilled shaft that had no defects. Do not begin repair594
operations until receiving the Engineer’s acceptance of the corrective methods595
plan for that defective drilled shaft.596

597
511.06 Measurement.598

599
(A) Furnishing drilled shaft drilling equipment will be paid on a lump sum600
basis. Measurement for payment will not apply.601

602
(B) The Engineer will measure drilled shaft per linear foot. The Engineer will603
compute length between plan top of shaft elevation and final bottom of shaft604
elevation.605

606
(C) The Engineer will measure unclassified shaft excavation per linear foot,607
along shaft centerline. The Engineer will compute length between plan top of608
shaft elevation to plan estimated tip elevation.609

610
(D) The Engineer will measure formed top of drilled shaft pedestal per each.611
Measurement for payment will apply.612

613
614

511.07 Payment. The Engineer will pay for the accepted pay items listed below on a615
contract lump sum basis. Payment will be full compensation for the work prescribed in616
this section and the contract documents.617

618
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The Engineer will pay for each of the following pay items when included in the619
proposal schedule:620

621
Pay Item Pay Unit622

623
Furnishing Drilled Shaft Drilling Equipment Lump Sum624

625
Drilled Shaft (24-inch Diameter) Linear Foot626

627
Unclassified Shaft Excavation Linear Foot628

629
Formed Top of Drilled Shaft Pedestal Each630

631
632
633
634
635

END OF SECTION 511636




