NCC-LLC EVOLVE-AI Case Study

From Capability to Confidence: EVOLVE-AI for Asphalt Contractors

The Answer First: The Al LLM and machine learning capabilities an asphalt contractor needs

are already demonstrated in published research and in the field. What’s been missing is a

disciplined way to assemble them so the numbers can be reproduced and the physical result
verified. EVOLVE-AI supplies that discipline: a Claude Project that houses the knowledge,
deterministic tools that do the math, side by side deterministic verification that checks it, and
lab and field testing that prove it, with the professional deciding at the end. This case study

shows the top use cases, one worked example, and the proof that the method already works.

Top Use Cases for an Asphalt Contractor

Use case

What it does

How the result is

Mix design
optimization at best
price

Screen aggregate, RAP, binder, and

gradation options for an efficient mix
that meets the spec at the lowest
cost

proven

Plant lab makes and
tests the candidate

QC / QA predictability

Use intelligent compaction and
paving data to flag compaction
variability and support real time QC
decisions

Cores and gauges
confirm acceptance

Alternate and
recycled materials

Screen higher RAP and alternate
materials before committing plant
time

Laboratory and field
validation on local
materials

Binder grade decision
support

Compare grade options (585-28,
58H-28, or 58E-28, as applicable to
the INDOT pay item and traffic level)
on climate, cost, and logistics

Agency specification
and materials engineer
decide

Estimating and bid
reference ranges

Build competitive reference ranges
from INDOT and in-house bid and
cost history

Deterministic
estimating tools;
estimator owns the bid

Proposals and
workforce training

Draft and objective-check proposals;
build role-based training from
approved material

Human proposal lead
and subject-matter
expert review
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The strongest entry points are the ones whose output can be physically verified: mix design
and QC/QA. The study cited at the end supports the mix property prediction point specifically;
it does not by itself validate every use case in the table.

Worked Example: Mix Design Optimization

This follows the EVOLVE sequence (Evaluate, Validate, Optimize, Learn, Verify, Expand) and
the ACCURACY execution steps, with deterministic math and physical testing holding
authority.

1. Evaluate and house the knowledge in a Claude Project. Load the specification, aggregate
and RAP properties, binder options, haul and plant costs, and the EVOLVE-AI knowledge base
into one Claude Project. A contents index and a cross reference bridge document make
retrieval reliable, and the Retrieval Budget keeps each prompt to 3 to 5 named files.

2. Validate inputs and set up the ML method with disciplined prompting. Published models
predict mixture properties. The LLM does not reproduce the trained ML prediction but can
approximate it. The LLM organizes the inputs, identifies missing variables, and prepares the
inputs and calculations and performs deterministic calculations. It provides worked examples
to be verified using standard deterministic software. The process is iterative and step by step,
using EVOLVE-Al's prompting discipline.

3. Optimize with deterministic calculation, not model arithmetic. The cost and volumetric
math runs in a deterministic tool, then is checked in a spreadsheet or estimating system; never
in model text.

lllustrative raw material calculation (illustrative inputs; not a placed HMA bid price).
Blended raw material cost per ton of HMA, FOB plant, equals the sum of each component
weight fraction times its price. Candidate A (25% RAP, 5.0% virgin PG binder): S 41.80 per ton.
Candidate B (35% RAP, 4.5% virgin binder): S 37.94 per ton. Saving: 3.86 dollars per ton,
about 9.2 percent, or roughly 19,300 dollars on a 5,000-ton job.

Assumptions (illustrative). Virgin PG binder 600.00 dollars per ton (an illustrative rounded
value generally consistent with 2026 INDOT binder index levels, not the current price); virgin
aggregate S 14.88 per ton; internally owned RAP processing and handling $ 5.54 per ton (a
contractor's internal cost, not an open market RAP purchase price). Actual estimator inputs
should come from current supplier quotes, plant cost records, and the current INDOT binder
index. For the binder replacement illustration only, assume RAP contains 5.0 % binder by
mass, so each candidate contains 6.25 % total binder: Candidate A has a 20.0 percent Binder
Replacement and Candidate B has a 28.0 % Binder Replacement.
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4. Verify side by side, two independent ways. Method 1 (weight fractions) and Method 2
(pounds per 2,000 pound ton) both return 41.80 and 37.94. An order of magnitude check
confirms the binder term dominates (about 30 and 27 dollars). The results agree, so the
arithmetic is VERIFIED; the mix itself REQUIRES VERIFICATION until the lab confirms it. A
second model runs an independent QA/QC pass (EVOLVE-Al multi-model verification). Note
that these raw material figures are not comparable to placed HMA bid prices, which are much
higher because they also include plant production, fuel, hauling, paving, traffic control,
overhead, and profit.

5. Screen against specifications, then prove it in the lab and field. Current INDOT QC/QA
HMA provisions (401-R-820) limit Binder Replacement to 25.0 % for the applicable mixture
categories (2, 3, and 4). Under the illustrative 5.0 percent RAP binder assumption, Candidate A
calculates to 20.0 percent and passes this screening check; Candidate B calculates to 28.0
percent and is therefore screened out as shown, before any lab evaluation. Actual compliance
is determined using the approved DMF, the measured recycled material binder content, and
current contract documents and specifications. The plant lab then makes the specification
compliant candidate selected after the compliance screen and tests volumetrics and
performance; intelligent compaction and cores support and confirm density in the field. The Al
output is a starting hypothesis; the lab and the responsible materials engineer decide.

6. Learn, document, and expand. Capture the result as a dated .docx file in the Project,
update the handoff, and only then repeat the method on the next mix or plant. Single
deliverable conversations and compute balancing keep quality from degrading.

Why This Is Credible: The Method Is Already Working Here

This report demonstrates the workflow, and the method behind it is real. EVOLVE-Al is not
theory we are proposing; it’s the discipline that produced this analysis through deep internet
Al research, analyses, iterative passes, multi-model QA/QC checks and final human review and
reporting. EVOLVE-AI was used to evaluate Al use for asphalt contractors, research successful
applications, analyze the research, pricing history, methodologies, and case studies, and follow
a step by step process with deterministic calculations to build this example. The example mix is
illustrative and not a real project; it shows how the method would perform. The Candidate B
result is deliberate: the cost screen finds it cheaper, and the specification screen then stops it,
which is exactly the discipline EVOLVE-AI exists to enforce.
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The bottom line. The capabilities are real, the math is deterministic and checked two
independent ways, the physical result would then be confirmed through required
laboratory and field verification, and the whole effort lives in one Claude Project that a

fresh conversation can resume without starting over.

Sources

Al-Ammari, Mutahar, et al. “Innovative Machine Learning Approaches for Predicting the
Asphalt Content During Marshall Design of Asphalt Mixtures.” Materials, vol. 18, no. 7,
2025, article 1474. MDPI, https://doi.org/10.3390/mal18071474. Accessed 2 Oct. 2026.
The article metadata and its use of Marshall design variables and a 60 dataset ML

database were independently verified through PubMed. It does not itself validate
prediction for INDOT Superpave 5 mixtures. Application to INDOT work would require
training and validation using appropriate Superpave 5 mixture, DMF, laboratory, and
QC/QA data.

GoodGravel. “Gravel Prices in Indiana, September 2026: What IN Yards Charge Per Ton.”
GoodGravel, Sept. 2026. https://goodgravel.com/gravel/prices/indiana. Accessed 2 Oct.

2026. This was used only as a secondary market reference for publicly listed recycled-
asphalt pricing; the site itself notes that its Indiana sample is very limited. GoodGravel

Hello Gravel. “Harding Street Quarry — Indianapolis, IN.” Hello Gravel.
https://hellogravel.com/suppliers/indiana/harding-street-quarry/. Accessed 2 Oct. 2026.

Used as a secondary Indianapolis area check on publicly listed limestone prices, not as an
INDOT bid-price source. Hello Gravel

Indiana Department of Transportation. 2026 Standard Specifications. INDOT, 2026.
https://www.in.gov/dot/div/contracts/standards/book/sep25/2026%20Standard%20Spe
cifications.pdf. Accessed 2 Oct. 2026. See particularly secs. 401.05-401.06 for Superpave

volumetrics, recycled materials, the Binder Replacement equation, and maximum Binder
Replacement percentages. Indiana Government

Indiana Department of Transportation. 2026 Standard Specifications: Division 400—Asphalt
Pavements. INDOT, 2026.
https://www.in.gov/dot/div/contracts/standards/book/sep25/400-2026.pdf. Accessed 2
Oct. 2026. This is the more convenient Division 400-only version of the governing

specification and confirms current PG binder designations including 58S-28, 58H-28, and
58E-28. Indiana Government
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Indiana Department of Transportation. “Division of Materials and Tests.” INDOT.
https://www.in.gov/indot/doing-business-with-indot/contractorsconstruction/division-
of-materials-and-tests/. Accessed 2 Oct. 2026. This is the current official landing page for
INDOT materials resources, including the PG Binder Index Adjustment materials, Monthly
PG Binder Index, ICAT Manual, HMA information, and other materials/testing resources.
Indiana Government

Indiana Department of Transportation. Average Monthly Price: PG Asphalt Binder Index.
INDOT, updated 2026. https://www.in.gov/indot/doing-business-with-
indot/files/PGAsphaltBinderIndex.pdf. Accessed 2 Oct. 2026. This is the direct current
source | recommend using in place of the former “Asphalt and Fuel Indices” webpage for

the binder-price analysis. Indiana Government

Indiana Department of Transportation. Indiana Certified Asphalt Technician (ICAT) Manual.
INDOT, 2026. https://www.in.gov/indot/div/pubs/ICAT%20Manual.pdf. Accessed 2 Oct.
2026. The manual explicitly identifies the old/current binder relationships: PG 64-22 to
PG 58S-28, PG 70-22 to PG 58H-28, and PG 76-22 to PG 58E-28. Indiana Government

Indiana Department of Transportation. “INDOT — Pay Items List/Unit Price Summaries.”
INDOT. https://www.in.gov/indot/doing-business-with-
indot/home/contracts/standards/indot-pay-items-listunit-price-summaries/. Accessed 2
Oct. 2026. INDOT states that these summaries report the high, low, and average unit bid
prices for pay items in awarded projects and that the prices come from the low bid for

each contract. Indiana Government

Indiana Department of Transportation. Tabulation of Bids: April 9, 2025 Letting. Posted April
16, 2025. https://www.in.gov/dA/d529e70772/2025.04.09-Bid-Tabs.pdf?language id=1.
Accessed 2 Oct. 2026. Contract R-43540-A, Greenfield District, Hamilton, Madison, and
Tipton Counties, was the source for the 31,735-ton QC/QA-HMA 3, 58H, Surface, 9.5 mm
comparison: $93/ton by E&B Paving and $S97/ton by Rieth-Riley. Other INDOT Greenfield
District Unit Tabs were also used in the comparisons. Indiana Government

Lawrence County, Indiana. Commissioners Meeting Minutes, 3 December 2024: Aggregate Bid
Information. 3 Dec. 2024.
https://lawrencecounty.in.gov/AgendaCenter/ViewFile/Minutes/ 12032024-44.
Accessed 2 Oct. 2026. The document includes public Indiana aggregate bids from US
Aggregates, Blackwell Limestone Products, and Rogers Group, including INDOT #53, #8,

#11, #2, and other stone products. Lawrence County
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Rahbar-Rastegar, Reyhaneh, et al. Demonstration Project for Asphalt Performance Engineered

Mixture Design Testing. Joint Transportation Research Program, Purdue University, 2022.
FHWA/IN/JTRP-2022/19. https://doi.org/10.5703/1288284317382. Accessed 2 Oct. 2026.
This source directly examines four Superpave 5 asphalt mixtures from three INDOT
projects and performance-oriented AMPT testing. Purdue e-Pubs

U.S. Bureau of Labor Statistics. “Producer Price Index by Commodity: Nonmetallic Mineral

Products: Crushed and Broken Limestone [WPU132101212].” FRED, Federal Reserve Bank
of St. Louis. https://fred.stlouisfed.org/series/WPU132101212. Accessed 2 Oct. 2026.
Verified as accurate, but its currently displayed observations run through December
2025, so it is better used as corroborating commodity price history than as the sole 2026

escalation index. FRED

U.S. Bureau of Labor Statistics. “Producer Price Index by Industry: Crushed and Broken

Limestone Mining: Crushed and Broken Limestone [PCU2123122123120].” FRED, Federal
Reserve Bank of St. Louis. https://fred.stlouisfed.org/series/PCU2123122123120.
Accessed 2 Oct. 2026. This is the BLS/FRED series actually appropriate to document the
earlier deterministic December 2024-to-2026 escalation because observations extend
through August 2026. FRED

Yoon, Soojin, Makarand Hastak, and Jusang Lee. Intelligent Compaction of Asphalt Pavement

Implementation. Joint Transportation Research Program, Purdue University, Mar. 2015.
FHWA/IN/JTRP-2015/05. https://doi.org/10.5703/1288284315524. Accessed 2 Oct. 2026.
The study found intelligent compaction useful for QC and uniformity monitoring but did
not establish a reliable enough relationship between ICMV and core density to replace
conventional INDOT QA density acceptance.
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EVOLVE-AI

Bridging Advancement and Due Diligence

Turning Al Uncertainty into Confidence

Neal Carboneau Consulting, LLC
PO Box 251, Three Oaks, Michigan 49128
(812) 322-4277
Neal@NealCarboneau.com
www.NealCarboneau.com

Al Assists. Professionals Decide.
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