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Al Workflow Case Study

This case study explores how Al can
support early planning in technical
communication and UX workflows by
helping clarify requirements and
identify constraints before design
begins. The project shows that Al
works best as a decision support

tool that assists human judgment

rather than replacing it.
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Project Snapshot

This case study documents an Al-augmented workflow used to evaluate a residential
building program before architectural design or permitting began. In this study the Al used
was the Claude sonnet 4.6 model. The workflow focused on early decision-making, risk
identification, and code awareness rather than producing finished drawings.

The project explored whether Al could act as a collaborative planning assistant by
identifying unclear requirements, surfacing regulatory constraints, and supporting
informed human judgment. The workflow was developed and tested over multiple
iterations as project details became more defined.

This workflow was created to support early-stage planning for a three-level residential
home that included a main floor, a full second floor, a finished basement, and an attached

garage.




Problem Context

Problem Statement

Early residential planning often begins with general ideas rather than clear constraints. In
this project, the initial description included a ranch-style exterior, a second floor, basement
bedrooms, and a target square footage range. While these ideas were understandable, they
created hidden conflicts when evaluated against building codes, zoning limits, and
construction realities. The task was to clarify these conflicts before design began. Al was
used because it could quickly analyze implications across structure, safety, and feasibility,
helping prevent costly changes later in the process. The intended audience for this
workflow includes homeowners, technical communicators, UX practitioners, and design
professionals who need to validate requirements early while remaining responsible for final
decisions.

Workflow Overview

The workflow operated within real-world constraints such as residential building codes,
safety requirements, and permitting processes. These systems embed values related to life
safety, accessibility, and risk reduction. Al was treated as a decision-support tool rather
than an authority. While it could surface issues and explain consequences, it could not
determine priorities. Human judgment remained essential for resolving tradeoffs related to
aesthetics, function, and cost.

Workflow Diagram

The workflow moves from an initial, unclear building concept to a validated and realistic
program through a structured process of clarification, confirmation, and analysis. Rather
than assuming missing information, the process requires pauses at key points where the Al
identifies ambiguity, flags risks, and requests specific input before continuing. This
approach ensures that decisions are informed, constraints are addressed early, and errors
are minimized.

The workflow also distinguishes between Al-supported tasks and human decisions, with
the Al surfacing issues and explaining implications while the human confirms intent, sets
priorities, and remains accountable for final choices. Figure 1 provides a visual
representation of this process.




Al Planning Workflow: Simplified Decision-Making Flow
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Figure 1: Al-augmented planning workflow showing how an initial building concept progresses through clarification, risk
identification, and human decision-making to reach validated outcomes.

Workflow Phases

To apply the workflow in practice, the process was organized into three structured phases
that reflect how the building program evolved from an initial concept to a validated plan.
Each phase builds on the previous one, moving from broad input to constraint evaluation
and finally to iterative refinement. This phased approach demonstrates how Al supports
decision-making while maintaining human control over priorities and outcomes.

Phase 1: Initial Configuration

During the first phase, the building program was described in broad terms. The Al reviewed
this description and identified areas where unclear language could lead to major planning
issues. Key questions focused on how the second floor was defined, how the basement
would be used, and whether the garage was attached. These questions were required
before any technical analysis could continue.

To guide this process, a structured set of project instructions was defined at the start of the
workflow. These instructions established the Al’s role as a risk-aware planning assistant
and prioritized factors such as permitting feasibility, safety, financial compatibility, and
long-term durability. By setting these constraints early, the Al was directed to focus on
realistic and compliant outcomes rather than speculative design choices.




Set project instructions

Provide Claude with relevant instructions and information for chats within Colorado Ground-Up Property
Planning - Black Forest. This will work alongside user preferences and the selected style in a chat.

You are a conservative, risk-aware Colorado land-use, residential design, and systems-
planning assistant.

Your purpose is to help plan a ground-up residential property and accessory structures
(primary residence, barndominium, animal facilities, driveway, solar carport, fencing,
gardens, utilities) in Colorado, with an assumed planning focus on the Black Forest area
between Colorado Springs and Denver, near 1-25.

You must prioritize:

Legal and permitting feasibility

Inspection and appraisal success

Financing compatibility

Long-term durability and maintenance

Future flexibility and upgrade paths

Avoidance of irreversible or regret-prone decisions
You are not a stylist or inspiration engine.

You are a pre-commitment decision filter.
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Figure 2: Initial project instructions defining the Al’s role, priorities, and decision constraints for residential planning.

Phase 2: Constraint Identification and Program Breakdown

After clarifications were provided, the Al evaluated the program against structural, safety,
and spatial constraints. This phase revealed several conflicts that required attention. One
major issue involved the tension between a ranch-style appearance and a full second floor.
Another involved basement bedrooms, which triggered specific safety and egress
requirements. The Al also flagged limitations related to square footage distribution at the
lower end of the target range. These issues were presented as risks rather than
conclusions, allowing the human user to determine priorities.

During this phase, the Al actively enforced planning constraints by identifying when
required decisions had not yet been made. Instead of proceeding with incomplete
information, the system paused and flagged missing inputs that were necessary for
accurate analysis. In one instance, a question about site grading triggered a pre-design
compliance gate, where the Al identified multiple unresolved factors, including building
site placement, OWTS location, driveway routing, and drainage design. By surfacing these
dependencies, the Al prevented premature decisions and redirected the workflow back to
required inputs.




esidential development code and permitting resources

So for the land should | level the dirt first?

Stop — pre-design compliance gate.

This question is skipping several required inputs before grading and site work can be
evaluated. I need to flag what is missing before answering,.

What Is Being Skipped

You are asking about grading and earthwork before the following decisions are made, each
of which directly determines what grading is required, where, and in what sequence:

1. Building site location on the parcel is not selected. On a 40-acre level parcel, the
building site could be located in multiple positions relative to the road, the pond, the views,
the OWTS field, and the well. You cannot design a grading plan until you know where the
house, garage, barndominium, animal facilities, driveway, and OWTS are sited. Grading the
wrong area first is an irreversible waste of money and may disturb soils needed for the
OWTS leach field.

2. OWTS location is not established. The leach field cannot be graded over, compacted, or
disturbed by heavy equipment before or after installation. If grading equipment crosses the
designated leach field area, it can compact the soil and destroy the percolation capacity that
the entire OWTS depends on. The OWTS location must be staked and protected before any
earthwork begins.

3. Walkout vs. fully buried basement is not decided. Walkout requires deliberate cut-and-
fill grading on one side of the building pad. Fully buried basement requires different
excavation scope. The grading plan cannot be designed until this is resolved.

4, Driveway routing is not established. The driveway access permit from El Paso County
Public Works must be obtained before any grading at the road connection point. The
driveway route determines what areas need grading and where drainage structures must

Figure 3: illustrates this intervention, showing how the Al identifies gaps and enforces a structured decision sequence.

Phase 3: Refinement Through Iteration

As decisions were confirmed, the workflow became more precise. Prompts shifted from
general descriptions to focused, constraint-based questions. Each confirmed answer
narrowed the scope and improved accuracy. This phase demonstrates iteration, as the
workflow adjusted based on earlier responses rather than relying on a single round of input.
The Al’s outputs became more targeted as the available information increased, reflecting a
feedback-driven process shaped through ongoing interaction.

Outcome and Professional Insights

The outcome of this workflow was a validated building program that accounted for code
compliance, safety, and feasibility before design began. The process produced a clear
understanding of what was possible, where tradeoffs existed, and which decisions carried
the mostrisk. The results of this workflow are best understood through two complementary
outputs.




First, the Al generated a structured evaluation of planning decisions, assigning confidence
levels to areas such as code compliance, structural requirements, and feasibility
constraints. Second, the system demonstrated its ability to enforce decision boundaries
during the process by identifying missing inputs and preventing incomplete or premature
actions.

To consolidate these results, the planning parameters, constraints, and decision
requirements were organized into a series of structured visualizations that make the full
decision framework visible. Figures 4 through 9 present these outputs, including the
confirmed program, constraint tracking, decision timing, permitting sequence, and site
planning dependencies. Together, these visualizations demonstrate how the workflow
translates complex requirements into an organized and actionable planning system.

Project Planning Dashboard

Lot 2 Steppler Road | 40 Acres | E1 Paso County | RR-5 Mode: Theoretical Planning —
Hypothetical Clearances Active

PARCEL BASELINE

Lot 2 Steppler Rd $775,000 land Level meadow Active well - Pond
Unincorporated El Paso 40 acres-RR-5-No HOA Grassed - Pikes Peak Spring-fed - 4 aguifers
County views

COMPLIANCE GATES — MUST CLEAR IN SEQUENCE

; Legaland title Hypothatically clearad
Tithe clear - acreage confirmed - annexation status - easements - covenants - shed permit history

Water
2 waell permit type confirmed - flow Fate 5 GPM -quality tested - pond water rights adjudicatad - 4-
anuifer permits

Hypothetically cleared

Soils and hazards
2 Geotech report - perc test - FEMA flood zone - wildfire overlay - fire authority confirmed - insurance
available

Hypothatically clearad

Utilities
4 MVEA alectric at road - tamp CoNStruction power - propane supplier - fiber confirmed - cellular
wverified

Hypothatically clearad

ACTIVE CONSTRAINTS — ALWAYS ENFORCED

Zoning —RR-5 PPRED code (2023 REC [ 2021 Wildfire and environment
IRC
# Setbacks: ~50 ft front, ~25 ft ) # High-risk zone — grassed
sides/rear — verify with county & Snow load: 43 psf (<7,000 ft) or meadow (improved vs. Lot 4)
57 psf (27,000 ft) — confirm

® Height limit: ~35 ft — verify with
county

elevation ® Class A roofing required

# |gnition-resistant cladding
required

® Wind: Exposure C assumed —

® Animals, horses, cattle: open meadow
permitted

® Frost depth: 36 in minimum — all * Defensible space — manageable,

* Accessory structures: permitted footings no tree clearing
— count/size TBD
® [ECC Climate Zone 5 — 2x6 walls ® CDPS stormwater permit
® Subdivision: irreversible if minimum required before any grading

initiated
# Structural engineer stamp
required

Figure 4: Project planning dashboard summarizing site conditions, compliance gates, and active constraints used to
evaluate feasibility and guide decision-making.




Structure summary

Full-time primary residence

recommended for this program)

floor

PRIMARY RESIDENCE — CONFIRMED PROGRAM

Basement program

® Conforming bedrooms — IRC R310 egress windows

required

2,000-3,500 sq ft total finished area (2,800-3,500

® Home office workspace

Three finished levels: basement - main floor - second ® Recreation | entertainment space

® 9-ft wall height recommended (7-ft IRC minimum)

® Ranch aesthetic preference — functional space

primary

Recommended
Full perimeter basement

# Spread footings below 36-in frost
depth

#® Poured concrete walls — 9 ft
recommended

‘Walkout vs buried — undecided -
decide before permit

Egress window locations locked
at pour

Radon rough-in mandatory
before slab pour

® Walkout strongly recommended — views, light, egress

Attached garage — main floor, slab-on-grade

FOUNDATION AND FRAMING — DECISIONS AND STATUS

Recommended
2x6 platform framing

* Continuous load path: roof 3
second floor » main floor >
foundation

® Engineered loists for second
floor — order 4-6 weeks early

® Engineered trusses — snow load
rated — order 4-8 weeks early

All headers engineered — no
field selection

Two staircases — locations

Pending decision
Garage — hybrid slab

# Slab-on-grade — no basement
below

IRC R302 fire separation — all
common walls and ceilings

Transition detail — basement wall
to garage slab — engineered

#® Garage footprint size —
undecided

Living space above garage? —
undecided

undecided

Walkout decision 7
Staircase decisions A

Figure 5: Confirmed residential program and structural decision framework, including basement configuration, framing
system, and pending design choices.

IRREVERSIBILITY REGISTER

Hard Foundation type and footprint — locked at pour. Cannot change after concrete is placed.

Hard Walkout vs buried basement — locked at excavation. Determines light, egress, and appralsal value permanently.
Hard Egress window locations — formed into foundation walls. Cannot be added later without major remediation.
Hard Under-slab plumbing — all drain lines locked at pour. Changing requires saw-cutting.

Hard Radon rough-in — must be installed before slab pour. Retrofit is expensive and disruptive.

Hard Bearing wall alignment — load path is locked at framing. Walls on both floors must align over foundation.

Hard Staircase locations — floor apenings and headers locked at framing. Both stairs affect all three levels.

Hard OWTS leach field — equipment compaction destroys percolation permanently. Must be staked and protected
before any grading.

Hard Well permit type — governs all water uses on the parcel for the life of the property.
Hard Pond modification — requires DWR well permit. Modification without permit is a legal violation.
Hard Subdivision of parcel — once a plat Is recorded, reversal Is extremely difficult or impossible.

Disruptive  Electrical panel size — undersized panel requires service upgrade. Possible but expensive and requires utility
coordination.

Disruptive  Ceiling helghts — locked at framing. Changing after drywall requires reframing wall sections.

Disruptive  Window and door locations — locked at framing. Moving after framing inspection requires reframing rough
openings.

Flexible Radon fan activation — passive rough-in installed, fan added anytime after occupancy if test exceeds 4 pCijL.
Flexible Appliance selection — replaceable within same cutout dimensions throughout life of home.

Flexible Interior finishes — paint, flooring, fixtures replaceable at any time post-occupancy.

Figure 6: Irreversibility register identifying decisions that become fixed at different construction stages and their impact on
flexibility and risk.




DECISION TIMING — WHAT MUST BE DECIDED WHEN

Before permit application Before framing begins Before foundation pour
® Building site location on parcel ® Ceiling heights — all three levels * Under-slab plumbing reugh-in
layout
& OWTS location — from perc test ® Allwindow and door locations

® Radon passive rough-in — 4-in

® Walkout vs buried basement ® Engineered truss order (4-8 PVC 1o abova reafine
. . week lead)
MNumber and location of ® Egress window openings formed
basement bedrooms ® Engineered |-joist order (4-6 in walls
. . X week lead)
Both staircase locations * Basement wall height confirmed
. X ® HVAC duct chase locations
Garags footprint and fire ) . ® Window well excavation and
separation design ® Plumbing stack locations — drainage design
P X second floor baths
Building pad elevation — ® Anchor bolt layout per engineer
confirms snow load tier ® Double wall oven location (if schedule
selected)
® CDPS stormwater permit —

before any grading

FERMIT AND INSFECTION SEQUENGCE

® 1.CDPS stormwater permit — before any grading or # 10. Framing inspections — first floor, second floor, roof —
clearing sequential
* 2. Driveway access permit — El Paso County Public * 11. Rough electrical — all three levels before insulation
Works
# 12. Rough plumbing — all three levels before insulation
® 3.PPRED building permit — before foundation . ) ) )
esicavation 13. Rough mechanical — all three levels before insulation
® 4.Footing i jon — before concrate pour ® 14, Garage fire separation — before drywall
® 5.Foundation wall i tion — before backfill #® 15. Insulation inspection — all levels before drywall
® 6. Waterproofing i jon — before backfill - 16.F|'nal.impectiom— building, electrical, plumbing,
mechanical
* .U 4 d plumbing — before b slab pour
® 17. Certificate of occupancy — issued by PPRED
# 8 Basement slab inspection — before pour
# 9. Radon rough-in — before basement slab pour
RADON — EL PASO COUNTY ZONE 1
High risk area During construction Post-occupancy
Risk profile Passive rough-in Test then activate

40%:+ of El Paso County homes test
abave 4 pCilL action limit. Colorado
averageis 6.4 pCilL. Zone 1—
highest EPA risk designation.

4-in PVC below slab through to
above roofline. Install before pour.
Cost: $300-600. Non-negotiable
given basement sleeping rooms.

Long-term winter test after
occupancy. If =4 pCifL, add fan to
existing rough-in. Cost: $150-400
additional. Retrofit witheut rough-

in: $1,500-3,000.

Figure 7: Decision timing and permitting sequence outlining when key planning decisions must be finalized relative to
construction and inspection milestones.

SITE GRADING — REQUIRED SEQUENCE

Complete site planning
Building site - OWTS location - well separation - driveway routing - pond buffer - civil engineer engaged

Obtain permits before any earthwork

2

CDPS stormwater permit + SWMP - driveway access permit - PPRED building permit for excavation
3 Stake and protect no-disturb zones

OWTS leach field fenced - well protection zone 50 ft - pond buffer - existing shed protected or removed
" Install erosion controls per SWMP

Silt fence at downslope perimeter - construction entrance stabilization - topsoil stockpile protected

Grade in construction sequence
5 Driveway - building pad - walkout grading -» foundation excavation - utility trenches » OWTS - accessory structures - final
grade

Final stabilization and CDPS closeout
70% native vegetation density restored on all disturbed areas - temporary controls removed - inactivation filed with CDPHE

Figure 8: Required site grading sequence outlining the ordered steps, compliance requirements, and environmental
protections needed before and during construction.




OPEN DECISIONS — REQUIRED BEFORE PLANNING CAN ADVANCE

Structural decisions pending Site planning decisions pending

® Walkout vs fully buried basement ® Building site location on the 40-acre parcel

® Number of conforming basement bedrooms ® Driveway routing from Steppler Road

® Staircase 1location (main to second floor) # Barndominium location and siting

® Staircase 2 location (main to basement) ® Animal facility location and siting

® Garage footprint and size ® Solar array location (ground vs roof)

® Celling heights — all three levels ® Garden location relative to well and OWTS

& Living space above garage? (triggers 5/8in Type X ® Propane tank location — fire authority setbacks

ceiling)

Site selection A
Decide walkout A

Figure 9: Open planning decisions that must be resolved before site planning and construction can proceed.

Together, these visualizations show that the workflow extends beyond generating individual
output and instead functions as a structured system for organizing decisions, constraints,
and timing. By making dependencies visible and sequencing decisions appropriately, the
process reduces uncertainty and prevents costly errors that typically emerge later in
planning. The Al’s role in this system is not to produce final answers, but to guide the
decision-making process by identifying gaps, enforcing constraints, and maintaining
alignment with real-world requirements. This approach demonstrates how Al can support
more transparent, accountable, and effective planning workflows.

Conclusion

This case study demonstrates how Al can support technical communication and UX
workflows by transforming decision-making into a visible, structured system. Rather than
producing isolated outputs, the workflow organizes planning into interconnected layers of
constraints, dependencies, sequencing, and required decisions. The visualizations
highlight how complex requirements can be translated into clear, actionable frameworks
that guide both analysis and execution.

Instead of replacing professional judgment, the Al strengthens it by identifying gaps,
enforcing constraints, and ensuring that decisions are made in the correct order. This
reduces uncertainty and prevents errors that typically emerge later in the planning process.
The value of this project lies in the documented process and its ability to make reasoning
transparent. The workflow itself is the product, demonstrating how Al can be integrated
responsibly to support structured thinking, informed decision-making, and effective
communication in planning contexts.
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Reflective Memo

Date: 28 February 2026

To: Brandon Strubberg

From: Mariah Lopez

Subject: Reflection on Al-Augmented Workflow Assignment

The purpose of this memo is to reflect on how | used Al throughout this project and what |
learned about structuring workflows, guiding outputs, and making decisions with it.

Approaches to Al

In this project, | used Al more as a collaborator than something that just gives answers. At
the start, it didn’t fully understand the scope or constraints of the building plan, so | had to
be very clear with my prompts and keep refining them. Once | built that into the process,
the results became much more accurate and realistic. This showed me that Al works best
when it’s guided, not left to figure things out on its own.

Augmenting vs Enframing

This project helped me see the difference between using Al to support decisions. It helped
surface risks, organize information, and point out gaps. By setting clear boundaries and
defining its role, | was able to keep it focused on supporting the workflow instead of
controlling it.

Human Judgment

Human judgment was still the most important part of the process. The Al could point out
risks and issues, but it couldn’t decide what mattered most. | had to make those decisions
and double-check what it gave me. Not everything it produced was usable right away, so |
had to adjust and refine outputs to match the project goals.

Implications for Professional Use

This workflow shows how Al can fit into technical communication and UX work. It’s not
about automation, it’s about structure. Al helps organize thinking, highlight important
details, and make decisions more visible. That kind of clarity is especially useful when
working with complex systems or communicating decisions to others.

In conclusion, this project showed me that Al is most useful when it’s part of a structured
process with clear inputs, limits, and ongoing human involvement. It doesn’t replace
decision-making, but it can make the process more organized, transparent, and easier to
manage.

XXX
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