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Make the following Section a part of the Standard Specifications: 1 
 2 

“SECTION 680 – DEFECTIVE CONCRETE REPAIRS 3 
 4 
680.01   Description.   This section is for the repair of all concrete spalls, 5 
delaminations, honeycombing, and other defective concrete. This section applies 6 
to the locations as designated on the plans as well as all other locations 7 
encountered by the Contractor. 8 
 9 
680.02   Materials. The Contractor shall use a polymer modified repair 10 
material of which shall herein be referred to as a “repair material.” 11 
 12 

(A) Polymer Modified Repair Material:   13 
 14 

(1) A factory blended cementitious patching material (containing 15 
no gypsum) combined with a polymer type admixture, water, and a 16 
corrosion inhibitor.  The 3 hour and 28-day compressive strength 17 
shall be at least 3,000 psi and 6,000 psi respectively.  The 3-hour 18 
bond strengths shall be at least 250 psi respectively.  The repair 19 
material must be able to bond to itself achieving the minimum bond 20 
strength of 250 psi. 21 
 22 
(2) Materials shall consist of: 23 

 24 
(a) Western Materials FASTRAC 246 Concrete or 25 
approved equal  26 
 27 
(b) Western Materials Ready-To-Use FASTRAC Polymer 28 
or approved equal  29 

 30 
(c) 1½ pints per cubic yard of CORTEC MCI 2005 NS or 31 
approved equal   32 

 33 
(B) Water. Potable. 34 

 35 
(C) Curing Compound.  For curing of polymer modified repair  36 
concrete and mortars, apply curing as recommended by the repair mortar 37 
manufacturer. 38 
 39 
(D) Other Materials:  Other Materials: All other materials, not 40 
specifically described but required for the successful completion and 41 
installation of the work shall be selected by the Contractor and shall be 42 
compatible with all material it is combined with.  All material and potential 43 
interaction of the material with others used shall be submitted to the 44 
Engineer for acceptance.  45 
 46 
(E) Substitution of Materials. 47 
 48 

(1) Use only materials specified herein. Other materials of the  49 
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same manufacturer or of other manufacturers may not be 50 
substituted for those specified without submitting a request with 51 
information about the material and obtaining written acceptance 52 
from the Engineer. This is not to be construed as to limit 53 
competition but to establish a minimum standard of quality.  Other 54 
manufacturers products of equal or better system of products will 55 
be considered as a substitution to the system of products specified 56 
herein. However, complete documentation proving that the 57 
substituted product meets or exceeds the performance of the 58 
specified product shall be provided in order to provide a basis for 59 
evaluation and comparison.  Submission of incomplete, inadequate, 60 
incongruous, vague material and installation data will be grounds 61 
for rejection without review. 62 
 63 

(F) Mandatory pre-construction meeting. 64 
 65 

(1) Prior to the start of work, but no later than 3 days prior, the 66 
Contractor shall attend an on-site pre-construction meeting to 67 
discuss construction procedures, timelines, and contract 68 
requirements. Required attendees should be HDOT, Contractor, 69 
Designer of Record, and material manufacturer’s representative. 70 
 71 
 No pre-construction meeting shall be held until all material 72 
submittals, material samples and required documentation related to 73 
this Section have been submitted and accepted by the Engineer.  74 
Work related to this Section shall not start until the pre-construction 75 
meeting has been successfully held and completed. 76 

 77 
680.03  Construction.  78 
 79 

(A)   Submittals. 80 
 81 

(1) Material Safety Data Sheets:  Furnish the manufacturer's  82 
Material Safety Data Sheets for each of the materials present at 83 
any time on the job site. 84 

 85 
 (2) Manufacturer's data sheets and certificates of compliance  86 
 signed by the manufacturer for the following: 87 

 88 
(a) Pre-packaged polymer modified repair material. 89 

 90 
(b) Ready-to-use liquid polymer admixture. 91 

 92 
(c) Corrosion inhibitor. 93 

 94 
(d) Materials for curing repair material. 95 

 96 
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(e) Equipment:  Submit descriptive literature describing  97 
the kinds, types, model numbers and operational features of 98 
the mixing and application proposed for use on this project. 99 

 100 
 (3) Mix design describing the actual proportions that the 101 

Contractor plans on mixing the material in the field.  Consult 102 
manufacturer on material proportions to obtain optimal mix design. 103 
 104 
(4) Three specimens per test age will be prepared and tested by 105 
the Contractor and tested in the presence of the Engineer for each 106 
day’s work or each construction stage of work, whichever is more in 107 
accordance with ASTM C39. These test ages are 3 hours, 7-days, 108 
and 28-days. The Contractor should not consider this item in their 109 
bid price. 110 
 111 

 (B) Quality Assurance. 112 
 113 

(1) The Contractor shall be experienced (5 years or more) and 114 
have expertise in the field of repairs of reinforced concrete 115 
structures, proper application of corrosion inhibiting admixtures, 116 
and be familiar with the type of repair mortar specified for this 117 
project.  The Contractor will employ and provide a full-time 118 
supervisor to be on site at all times during the duration of the work 119 
covered in this Section.  This person will work very closely with the 120 
manufacturer of the repair systems, the Engineer and the State’s 121 
representative. 122 

 123 
(2) Codes and Standards: Comply with all locally applicable  124 
codes, regulations and requirements pertaining to this work. 125 

 126 
            (3) Rejection of Installed Work:  The Engineer shall have the 127 

right to reject all work which is not in compliance with the 128 
requirements of the Contract Documents. 129 

 130 
(4) Indication of lack of skill on the part of installation, 131 
application mechanics, QA performance, etc., will be sufficient 132 
grounds for the Engineer to reject applied products and to require 133 
their immediate removal and complete reinstallation and application 134 
until the Engineer accepts the work.  The Engineer may require the 135 
replacement of the QA personnel and equipment if it feels it is 136 
needed.  All actions and the resultant impacts shall be at no 137 
additional cost to the State and additional contract time. 138 
 139 
(5) Replacement of rejected work may require that the materials 140 
in places be stripped back to solid substrate and that special 141 
additional surface preparation and a change of surface preparation 142 
or primer or repair materials may be required.  The Contractor shall 143 
research and define these procedures and complete the additional 144 



 ER-23(001) 
 680-4a 5/5/21 
 

surface preparation and reapplication of the repair materials at no 145 
extra cost to the State. 146 

 147 
 (C) Delivery, Handling, and Storage. 148 
  149 

(1) Delivery of Materials:  Deliver all materials in original tightly 150 
sealed containers or unopened packages, clearly labeled and 151 
containing manufacturer's name, labels, date of manufacture, lot 152 
number, product identification, manufacturer's instructions for 153 
mixing, and warning for handling and toxicity. 154 

 155 
(2) Storage:  Store materials at the Contractor's place of 156 
business in cool, dry and safe location out of weather in original 157 
containers or unopened packages as recommended by the 158 
manufacturer. Temperature and humidity requirements of the 159 
manufacturer are to be adhered to at all times. No debris shall be 160 
allowed other than material debris created during the shift. 161 

 162 
(3) Handling:  Handle all materials in a safe manner and in a 163 
way to avoid breaking container seals. 164 

 165 
(4) Environmental Requirements:  Container shall comply with  166 
manufacturer's recommendations as to environmental conditions 167 
under which the materials may be applied. 168 

   169 
 (D) Job Conditions. 170 
 171 

(1) Adhere to the manufacturer's printed instructions regarding 172 
weather and climate condition restrictions on the use of all 173 
materials supplied in this section. 174 

 175 
(2) Do not apply the materials if it is raining or if rain is imminent.  176 
Take proper precautions to protect newly placed and completed 177 
repairs from weather conditions such as strong wind, rain, or high 178 
ambient temperatures. 179 

 180 
(3) Do not man scaffolds or lift equipment in wind or rain  181 
conditions that makes working dangerous. 182 
 183 
(4) Protection:  Precautions shall be taken to avoid damage to  184 
any surface near the work area due to spillage. 185 

 186 
(5) Barricades:  Erect temporary barricades and railings, to  187 
prevent people from entering the project area. Coordinate with the 188 
State’s representative on final location and placement. The extent 189 
of barricade and railings may be adjusted by HIOSH requirements 190 
at no extra cost to the State. 191 

   192 
 (E) Protection of the Work.  Use all means necessary to protect the 193 

materials of this section before, during and after installation and to protect 194 
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this work and the work of all other trades. In the event of damage, 195 
immediately make repairs and replacements necessary to the approval of 196 
the State’s representative at no additional cost to the State.  197 

 198 
(F) Early Strength Monitoring.  Provide a minimum of two sacrificial 199 
sensor type maturity meters meeting the requirements of ASTM C1074 to 200 
determine concrete conformance to early strength requirements. The 201 
maturity meters shall have a secure and unalterable means of collecting 202 
data.  203 
 204 
 Verify the calibration of the maturity meters in the presence of the 205 
Engineer prior to use on the project by placing a temperature sensor in a 206 
controlled temperature water bath and recording whether the indicated 207 
temperature agrees with the known temperature of the water bath. Perform 208 
temperature comparison test at approximately 5 different temperatures, 209 
75ºF, 100ºF, 125ºF, 150ºF and 175ºF. The temperature recording device 210 
shall be accurate to within ± 2ºF. 211 
 212 
 Develop strength-maturity relationship using only maturity meters, 213 
materials and conditions to be used or encountered on the project for 214 
Polymer Modified Repair Mortar prior to placing any Polymer Modified 215 
Repair Mortar on the project. Notify the Engineer when the development of 216 
the maturity curve will be done and conduct all tests in the presence of the 217 
Engineer in accordance with ASTM C 1074 Estimating Concrete Strength 218 
by the Maturity Method at the Polymer Modified Repair Mortar producer’s 219 
laboratory or other approved laboratory facilities. For every Polymer 220 
Modified Repair Mortar design, prepare a minimum size of each batch of 221 
Polymer Modified Repair Mortar of at least one cubic yard and cast a 222 
minimum of 15 cylinders in accordance with AASHTO T23.  Test three 223 
cylinders at ages of 3, 4, 6, 12, and 24 hours. Submit all results and curves 224 
to the Engineer for review and acceptance. 225 
 226 
 Any alterations in mix proportions or material source or type of 227 
material, in excess of those tolerable by batching variability, requires the 228 
development of a new strength-maturity relationship prior to use. This 229 
includes a change in material type, source, or proportion of cement, fly ash, 230 
coarse aggregate, fine aggregate, fibers or admixtures. The Engineer will 231 
require the development of a new strength-maturity relationship for any 232 
changes in the water to cement ratio of greater than 0.02. 233 
 234 
 Submit the following information of the strength-maturity relationship 235 
prior to placing any Polymer Modified Repair Mortar on the project. 236 

 237 
(1) Project number, Polymer Modified Repair Mortar mix number 238 
and test date. 239 

 240 
(2) Air content, slump and total free water of the batch of 241 
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VESLMC. 242 
 243 

(3) Type and amount of admixtures used in the batch of Polymer 244 
Modified Repair Mortar. 245 

 246 
(4) Strength of each specimen and average strength of 247 
specimens at each test age. 248 

 249 
(5) Maturity index for each instrumented test specimen and the 250 
average maturity index for the instrumented specimens at each test 251 
age. 252 

 253 
(6) Graphs of the average compressive strength verses the 254 
average value of the maturity index as described in the strength-255 
maturity relationship of ASTM C 1074. 256 

 257 
 Provide a minimum of two maturity meters at the project site for 258 
monitoring the early strength of Polymer Modified Repair Mortar during 259 
each section of Polymer Modified Repair Mortar placement. Assure that the 260 
batteries for the maturity meters are adequately charged prior to use. Use 261 
the same brand and type of maturity meters and thermocouple sensors as 262 
those used to develop and verify the strength-maturity relationship. 263 
 264 
 Install at least two maturity meter sensors per Polymer Modified 265 
Repair Mortar placement such that there is a minimum of one sensor in 266 
each half of the length of the deck slab to be poured. Place sensors no 267 
closer than 4 inches from any formed surface or edge of slab being placed.  268 
Modify means and methods subsequent to failures of sensors to prevent 269 
any reoccurrence.  The Engineer may designate location of maturity meter 270 
sensors. 271 
 272 
 Conduct a validation test after each day of Polymer Modified Repair 273 
Mortar placement by comparing an average compressive strength of three 274 
cylinders to the compressive strength as determined in the accepted 275 
strength-maturity relationship to verify that the in-place Polymer Modified 276 
Repair Mortar compressive strengths are accurately represented. Submit 277 
the validation data with the same extent of information as the initial 278 
strength-maturity relationship submittal. The Engineer will consider the 279 
strength-maturity relationship valid for the predicted strengths within 5 280 
percent of the actual compressive strength. Make a mathematical 281 
adjustment to the strength-maturity relationship when the actual average 282 
compressive strength for three validation tests are 5 to 10 percent above or 283 
below the predicted compressive strength as directed by the Engineer. 284 
Develop a new strength-maturity relationship when the actual average 285 
compressive strength for three validation tests exceeds 10 percent above or 286 
below the predicted compressive strengths. 287 
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 288 
 The Engineer will not accept Polymer Modified Repair Material which 289 
does not meet the compressive Polymer Modified Repair Material strength 290 
of 3,000 pounds per square inch at 3 hours as determined by the maturity 291 
meter readings. 292 

 293 
(G)  Execution.  294 

 295 
(1) All repairs shall be made in accordance with the appropriate 296 
Repair Application Procedures (RAP) publications by the American 297 
Concrete Institute (ACI) and recommendations by the International 298 
Concrete Repair Institute (ICRI).  299 
 300 
(2) The Contractor shall inspect all concrete deck and soffit 301 
surfaces for the bridge span in question (Abutment to Pier) and all 302 
concrete surfaces surrounding the repair area for spalling and/or 303 
other deterioration. Inspection shall include a visual inspection, an 304 
auditory hammer sounding, and exploratory removal methods. 305 
Areas identified for repair shall be marked on the surface, and 306 
marked on the project as-built plans. 307 

 308 
(3) Defective Concrete Removal: 309 

 310 
(a) General:  Execute all work in an orderly and careful  311 
manner.  Protect all surfaces and items to remain. The 312 
Contractor is responsible for any and all damages, repairs or 313 
replacement of existing surfaces and items to remain. 314 
Carefully cut and remove defective materials indicated or 315 
found without damaging adjacent material surfaces or items 316 
that are to remain. Provide catchment device or platform to 317 
collect all concrete chips and other debris for proper disposal 318 
offsite. 319 

 320 
(b) Where concrete work is to be repaired, make a 1/2 –321 
inch deep square saw cut along straight lines at 90-degree 322 
angles, 1 inch beyond the edge of the damaged area or spall 323 
into sound concrete, unless noted otherwise. Use a  324 
15-lb. chipping hammer or smaller hand tools to produce the 325 
remainder of the 1- inch deep square cut. When a saw-cut 326 
edge cannot be achieved because of tool interferences, face 327 
of the top edge of the patch shall be chipped out to provide a 328 
vertical face a minimum of 1/2-inch to 3/4-inch depth, unless 329 
shown otherwise. The remainder of the defective concrete 330 
shall be chipped out with a chipping gun to solid sound 331 
concrete. Adjust saw-cut depth so as not to cut existing 332 
concealed reinforcing bars or PT ducts. Do not extend saw-333 
cut beyond the limits of field removal work. 334 
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 335 
(c)  Spalled and Loose Surfaces:  Remove all loose  336 
concrete and check all spalled areas that are indicated or 337 
are obvious upon visual examination.   338 

 339 
(d) Sounding:  Inspect the remaining exterior concrete 340 
surfaces around the repair area and between the abutment 341 
and pier for the bridge span in question for any other 342 
defective concrete by tapping with a hammer throughout the 343 
exterior surface of the area around the repair and listening 344 
for dull or hollow sounds.  In areas where tapping does not 345 
produce a solid tone, remove loose and spalled concrete 346 
until testing produces a solid tone. Use a high frequency 347 
chipping hammer to deepen cavity. 348 

 349 
(e) Partially exposed reinforcing bar(s) exposed when 350 
prying and chipping off concrete shall be fully exposed 351 
throughout its length, within the patch area. There shall be a 352 
minimum of 1-inch of space between the reinforcing bars 353 
and the concrete.  354 

 355 
(f) Remove deteriorated concrete, prepare and clean 356 
surfaces to be patched. Clean all chipped concrete surfaces 357 
to remove all foreign material and laitance before application 358 
of repair material or placement of formwork for cast-in-place 359 
concrete repairs.  Do not remove more than 50% depth of 360 
the structural member (e.g. deck, girders, etc.).  Notify the 361 
Engineer if unsound concrete still remains.  Do not place 362 
repair material if unsound concrete still remains. 363 

 364 
(g) All concrete surfaces to receive repair material shall 365 
be roughened to ¼ inch amplitude.  366 

 367 
(4)  Surface Preparation: 368 
 369 

(a) Cleaning:  After removal of all defective concrete, 370 
remaining concrete surfaces to be patched shall be 371 
structurally sound, clean, free of dirt, powdered concrete, 372 
loose mortar particles, paint, film, protective coatings, 373 
efflorescence, laitance, and other matter detrimental to 374 
proper adhesion of the new repair material.  Work surfaces 375 
must be free of ridges, fins or sharp projections. All 376 
reinforcing bars in the repair area shall be made free of all 377 
concrete, scale and loose rust by using either powered 378 
rotary wire bristle brush or abrasive blasting.  Needle 379 
gunning may be used as preliminary step for removal of 380 



 ER-23(001) 
 680-9a 5/5/21 
 

loose rust.  Following all concrete removal and steel 381 
cleaning, the entire repair area shall be cleaned. Any areas 382 
not patched within 48 hours after cleaning shall be 383 
recleaned.  384 

 385 
(i) Immediately prior to placing repair material, the 386 
repair area shall be cleaned of all dust and debris with 387 
high-pressure, oil-free compressed air at a minimum 388 
of 100 psi using an OSHA compliant air blow gun 389 
nozzle with extension.  390 
 391 
(ii) Certify that all of the manufacturer's 392 
recommendations for preparation, bonding and  393 
application have been followed. 394 
 395 

(5) Formwork:  All formwork, supports, and bracing shall be 396 
adequately designed to support the anticipated weight of the  397 
wet repair material.  Caulk all edges to ensure forms are watertight.  398 
Set elevation of formwork such that the minimum concrete clear 399 
cover, as shown in the drawings, is provided.  400 

 401 
(a) No sooner than 90 minutes prior to placement of 402 
repair material, flood formwork with clean water until full.  403 
Hold water in formwork for 1 hour to ensure that formwork is 404 
watertight.  Drain formwork so that the concrete surface is 405 
saturated surface dry.  Remove loose materials and other 406 
debris within the formwork. Ensure drain holes are closed 407 
and water tight. 408 

 409 
(6) Application of Repair Materials: 410 

   411 
(a) Repair material manufacturer’s representative shall 412 
be present for initial repair and as necessary to ensure 413 
proper preparation and application techniques are being 414 
utilized. 415 
 416 
(b) Mix repair material and apply in strict conformance 417 
with the manufacturer's published instructions or job specific 418 
written instructions. If patch exceeds maximum thickness, 419 
extend with aggregate as recommended by manufacturer. 420 

 421 
(c) Make batches large enough to assure continued 422 
placement of repair material within repair area prior to initial 423 
set.  No cold joints in the vicinity of the repair will be allowed. 424 

 425 
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(d) Finish: Finish all patch work to match existing 426 
surfaces in texture and appearance or as otherwise directed 427 
by the State’s representative.  Do not feather edge repair 428 
material onto adjacent surfaces.  Grind any high spots, 429 
transition areas, or protrusions. 430 

 431 
(e) Curing: 432 

 433 
(i) Allow repair material to cure for a minimum 3-434 
hours prior to opening to traffic. 435 
 436 
(ii) Immediately following formwork removal, apply 437 
curing compound to all repaired surfaces. Curing 438 
compound shall be a Lithium based product as 439 
recommended by the repair mortar manufacturer. 440 

 441 
(7) Field Quality Control:  The Contractor’s representative will 442 
conduct field trials to verify compressive strength. 443 

 444 
(a) Sampling:  The Contractor’s representative will 445 
prepare cylindrical concrete specimens for compressive 446 
strength testing by an independent testing laboratory. 447 

 448 
(b) Testing:  The Contractor’s representative will perform 449 
compressive strength tests on cylinders by an accredited 450 
testing laboratory. If the compressive strength test results 451 
fail to meet the specified requirements after two tests, the 452 
repairs made using the batched material represented by the 453 
samples tested shall be rejected. Areas of rejected repairs 454 
shall be removed, replaced and re-tested until acceptable at 455 
no additional cost to the State.  456 

 457 
(c) Special Inspection: 458 

 459 
(i) The State’s representative will examine the 460 
repair materials at the job site just prior to use to 461 
verify that the materials used at the jobsite are the 462 
selected and approved materials referenced in the 463 
test results of design mixes or certificates of 464 
compliance submittal.   465 
 466 
(ii) The State’s representative will examine the 467 
surface preparations, mixing, application and curing 468 
procedures of the repair materials to determine 469 
conformance with the requirements specified. 470 

 471 
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(d) In-Place Test of Repairs: 472 
  473 
  (i) The State’s representative, utilizing a 2-pound 474 

hammer, will test all completed concrete spall repairs 475 
to locate hollow or ringing sounding areas.  A hollow 476 
sound generally will indicate that either the repair 477 
material has not completely filled the space from 478 
which the damaged concrete was removed or that it 479 
has not adequately bonded to the concrete substrate.  480 
Sounding of the repair area shall take place no 481 
sooner than 30 days after the completion of the repair 482 
and in the presence of the Engineer. 483 

 484 
  (ii) The Contractor shall remove the repair material 485 

from those hollow or ringing sounding areas, prepare 486 
the surfaces of the exposed reinforcing bars and the 487 
sound concrete substrate, if necessary, form and then 488 
place, cure and finish the new repair materials at no 489 
additional cost to the State and no additional contract 490 
time.  Upon completion, the repairs will be retested by 491 
the State’s representative. 492 

 493 
(8) Cleaning: 494 

  495 
(a) Surfaces Not Involved in the Repairs:  Adjacent 496 
surfaces damaged by staining left by concrete work, or other 497 
concrete materials shall be completely restored to the 498 
original new condition with respect to color and texture to the 499 
acceptance by the State’s representative. 500 

 501 
(b) Uncured polymer-modified repair material can be 502 
cleaned from tools with water. Cured polymer- modified 503 
repair material can only be removed mechanically. 504 

 505 
(c) Removal: 506 

 507 
(i) Remove debris and rubbish from the site daily. 508 
Prevent debris and rubbish from entering the 509 
waterway. Debris and rubbish shall not be allowed to 510 
accumulate on the site. Debris shall be removed and 511 
transported in a manner that will prevent spillage into 512 
the open channel, onto the adjacent ground and 513 
streets. 514 
 515 
(ii) Upon completion of the work, remove all 516 
materials, tools, forming materials, catchments, work 517 
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platforms, refuse and debris generated by the work 518 
specified in this section. 519 
 520 

(H) Traffic, Equipment, and Material Control on Bridge. 521 
 522 

(1) Construction vehicles shall not exceed a 5-mph speed limit 523 
within 200 feet of the placement area in both directions during 524 
Polymer Modified Repair Mortar placement and curing. 525 
 526 
(2) Equipment and vehicles shall not contaminate the prepared 527 
deck surface. 528 
 529 
(3) The Contractor shall not permit compressors or other 530 
equipment that produce vibrations on the span undergoing deck 531 
Polymer Modified Repair Mortar work. Equipment shall not be 532 
located on spans undergoing deck Polymer Modified Repair Mortar 533 
unless approved by the Engineer.  534 
 535 
(4) Vehicular traffic shall not exceed a 35-mph speed limit on 536 
the bridge span during Polymer Modified Repair Mortar pour and 537 
cure.  538 
 539 
(5) The Polymer Modified Repair Mortar shall have a minimum 540 
compressive strength of 3000 psi as determined by Early Strength 541 
Monitoring and by testing according to manufacturer’s 542 
recommendations prior to opening to traffic.  543 
 544 
(6) The bridge deck shall not be used as a storage area for 545 
equipment or for stockpiling materials.  Loads exceeding eight tons 546 
shall not be used on the bridge unless approved by the Engineer. 547 
 548 
(7) The contractor shall not allow any equipment or vehicles 549 
within 4 feet laterally from any repair for the duration of traffic 550 
control. 551 
 552 
(8) No debris or material shall be stored on the bridge being 553 
repaired.  Analyze the bridge’s construction loading by a Hawaii 554 
licensed Structural Engineer to determine acceptable loading of the 555 
bridge during demolition and construction.  Submit stamped and 556 
sign analysis document to the Engineer.  557 

 558 
(I) Acceptance.  Hardened concrete will be accepted or rejected on 559 
the basis of strength tests and sounding methods.  Do not discard a 560 
cylinder strength test result based on a low strength (strength below the 561 
specified minimum strength).  When QC strength test results are verified, 562 
the Engineer will accept at full payment only at LOTS of concrete 563 
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represented by strength test results equal or exceed the respective 564 
specified minimum strength.  The compressive strength results of the LOT 565 
shall meet the specified minimum strengths of 3000 psi at 3 hours* and 566 
6000 psi at 28 days.  The Engineer may accept the average compressive 567 
strength of three individual test results in lieu of individual strength test 568 
result provided that no single test result is less than 90 percent of the 569 
average value. 570 
 571 
* As determined by the maturity meter readings. 572 
 573 
(J) Documentation of Repairs.  Include in the preparation of posted 574 
drawing as required in Section 648, records of each repaired concrete 575 
area.   576 
 577 
The documentation shall include the following: 578 
 579 
 (1) The replacement concrete pour date. 580 
 581 

(2) The location of the center of each repair rectangle as 582 
indicated by: 583 

 584 
  (a) The baseline station number. 585 
 586 

(b) The transverse offset from the baseline with offset 587 
direction information. 588 

 589 
(3) The dimensions of the rectangle in the following directions: 590 
 591 
 (a) Longitudinally in the direction of traffic flow. 592 
 593 

(b) Transversely perpendicular to the direction of traffic 594 
flow. 595 

 596 
(4) Identification of the repair area represented by the maturity 597 
sensors and cylinder sample collected or that the test was 598 
performed on strength test results of cylinders and maturity meter 599 
readings shall be included for all repair areas. 600 
 601 
(5) QC/QA and Acceptance test data. 602 
 603 
(6) The Contractor shall also prepare a spread sheet tabulation 604 
of the above information. 605 

 606 
(K) Post-Construction Survey, Sealing Cracks and Repairing 607 
Delaminations.  Perform a post-construction survey with the Engineer 608 
present between three and nine months, or prior to opening the structure. 609 
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Contractor shall survey all repairs in accordance with ASTM D4580 610 
including visual inspections for cracks and other defects in the presence of 611 
the Engineer. Seal cracks that are greater than 0.01 inch in width with 612 
epoxy materials which are compatible with the repair materials and 613 
acceptable to the Engineer.  Remedy, remove, or replace unacceptable 614 
areas with Polymer Modified Repair Material as specified in this section at 615 
no increase in contract time or contract price. Repaired areas will be 616 
subject to re-inspection. Provide documents of the post construction 617 
surveys that are acceptable to the Engineer. 618 
   619 

680.04      Measurement.    The Engineer will measure the Defective 620 
Concrete Repair per square foot of repaired and accepted section. 621 
 622 
The Engineer will measure Additional Defective Concrete Repairs on a 623 
force account basis according to Subsection 109.06 - Force Account Provisions 624 
and Compensation and as ordered by the Engineer. 625 
 626 
 627 
680.05       Payment.     The Engineer will pay for the accepted quantities of 628 
Defective Concrete Repair at the contract unit price per square foot, complete in 629 
place. 630 
 631 
The payment will be full compensation for chipping, removing and disposing of 632 
defective concrete found within the limits of the spall and patch repair work; 633 
locating existing reinforcing steel bars, extending the probing to beyond the end 634 
of corrosion and removing concrete around the corroded reinforcing steel; 635 
cleaning and preparing concrete surfaces; removing corrosion damage from 636 
reinforcing steel; providing forms and falsework; placing, finishing and curing 637 
concrete repair materials; repairing defects; sampling and testing concrete; for 638 
clean-up; and for furnishing equipment, tools, labor, materials and other 639 
incidentals necessary to complete the work. 640 
 641 
The Engineer will pay for the accepted Additional Concrete Repairs on a force 642 
account basis according to Subsection 109.06 - Force Account Provisions and 643 
Compensation.  An estimated amount for the force account is allocated in the 644 
proposal schedule under Defective Concrete Repairs, but the actual amount to 645 
be paid will be the sum shown on the accepted force account records, whether 646 
this sum be more or less than the estimated amount allocated in the proposal 647 
schedule. 648 
 649 
Payment will be full compensation for the work prescribed in this section, by the 650 
Engineer, and in Subsection 109.06 - Force Account Provisions and 651 
Compensation. 652 
 653 
Pay Item          Pay Unit 654 
 655 
Defective Concrete Repairs ___________    Square Foot 656 
 657 
Additional Defective Concrete Repairs           Force Account” 658 
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 659 
 660 
 661 

END OF SECTION 680 662 




