Retaining Wall Estimation: Gap Analysis & Solution Guide
Target System: Evergreen POS & Landscaping Quotation Module (With Request Flow)
Document Reference: DOC-RW-GAP-SOLUTIONS-2026
Purpose: Actionable gap-by-gap solution guide for Tech Lead (TL) and Development Team
Date: September 29, 2026

1. Executive Strategy
To replicate the 12 Retaining Wall Services from the Atlanta Retaining Wall Estimation Master within the existing "With Request Flow" (without using static quotation templates), we must enhance each step of the quoting pipeline:
flowchart TD
    subgraph Flow["Existing Quotation Pipeline: Gaps & Solutions"]
        S1["Step 1: Request Intake<br/><b>Gap:</b> Flat sqft, no wall types/conditions<br/><b>Solution:</b> Retaining Wall Parameter Schema"]
        S2["Step 2: Material BoQ<br/><b>Gap:</b> Manual product entry<br/><b>Solution:</b> Parametric Dimension Engine (CY/LF/SF)"]
        S3["Step 3: Labor & Equipment<br/><b>Gap:</b> Generic lump sum<br/><b>Solution:</b> Productivity Baseline & Phase Splits"]
        S4["Step 4: Site Conditions<br/><b>Gap:</b> No condition adjustments<br/><b>Solution:</b> Additive Multiplier Engine (+15% to +50%)"]
        S5["Step 5: Safety Triggers<br/><b>Gap:</b> No permit/engineering flags<br/><b>Solution:</b> Height Threshold Rules (4ft & 6ft)"]
        S6["Step 6: Pricing Solver<br/><b>Gap:</b> Simple flat markup<br/><b>Solution:</b> Gross Margin Cost-Plus Solver"]
        S7["Step 7: Output Documents<br/><b>Gap:</b> Single generic view<br/><b>Solution:</b> Dual View: Customer Quote vs. Field Work Order"]
    end
    S1 --> S2 --> S3 --> S4 --> S5 --> S6 --> S7
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2. Gap-by-Gap Solutions Matrix

Gap 1: Request Intake & Service Selection
· The Gap: The current request form only allows entering a flat square footage (area) and generic notes. It cannot differentiate between the 12 wall types or capture site accessibility/soil conditions.
· The Solution:
1. Add 12 Wall Service Definitions: Seed the 12 specific wall types into EverGreenService (SRW, Gravity Block, Natural Stone, Boulder, Poured Concrete, CMU, Timber, Gabion, Brick, Terraced, Engineered SRW, Cantilever).
2. Introduce Retaining Wall Parameter Inputs: In the Request/Service section, capture:
· Wall Length (LF) and Average Exposed Height (FT).
· Base Trench Dimensions: Width (default $2.0\text{ ft}$) and Depth (default $0.5\text{ ft}$).
· Drainage Width: (default $1.0\text{ ft}$).
· Number of Tiers: (Single vs. Multi-tier).
3. Site Condition Checklist (C1–C6): Add checkboxes for:
· Moderate Slope ($10\text{–}20%$)
· Poor Drainage / Standing Water
· Difficult / Narrow Access
· Clay / Roots / Rocky Soil
· Existing Wall Demolition & Disposal

Gap 2: Material & Bill of Quantities (BoQ) Calculation
· The Gap: Estimators must manually select products and calculate quantities in their head. The system has no civil dimension formulas.
· The Solution: Implement a Parametric BoQ Calculation Service that runs automatically whenever wall dimensions are entered:
	Material Line Item
	Automated Formula
	Planning Allowance
	Unit

	Facing Blocks / Stone / Timber
	$\text{Wall Area (SF)} = \text{Length} \times \text{Height} \times \text{Material Factor}$
	$+5%$ extra blocks
	EA / Ton / SF

	Base Aggregate (#57 or GAB)
	$\text{Base Stone CY} = \frac{\text{Length} \times \text{Base Width} \times \text{Base Depth}}{27}$
	$+10%$ waste
	Cubic Yards (CY)

	Drainage Stone (#57 Clean Stone)
	$\text{Drainage Stone CY} = \frac{\text{Length} \times \text{Drainage Width} \times \text{Wall Height}}{27}$
	$+10%$ allowance
	Cubic Yards (CY)

	Perforated Drain Pipe
	$\text{Pipe LF} = \text{Wall Length} + \text{Outlet Extensions (10 LF)}$
	Exact
	Linear Feet (LF)

	Filter Fabric (Geotextile)
	$\text{Fabric SF} = \text{Wall Length} \times (\text{Wall Height} + \text{Excavation Depth})$
	Wrap overlaps
	Sq. Ft. (SF)

	Geogrid Reinforcement
	$\text{Geogrid SF} = \text{Length} \times \text{Grid Depth (4 FT)} \times \text{Layers}$
	Mandatory if $\ge 4\text{ ft}$
	Sq. Ft. (SF)




Gap 3: Labor & Equipment Resource Allocation
· The Gap: The current quoting page only allows single lump-sum labor and equipment entries without productivity benchmarks or activity breakdowns.
· The Solution:
1. Embed Wall Productivity Baselines: Use the PDF's benchmark rates per square foot:
· SRW Block: $0.20\text{ MH/SF}$ labor, $0.10\text{ H/SF}$ equipment.
· Natural Stone: $0.35\text{ MH/SF}$ labor, $0.12\text{ H/SF}$ equipment.
· Poured Concrete: $0.40\text{ MH/SF}$ labor, $0.14\text{ H/SF}$ equipment.
· Engineered SRW: $0.50\text{ MH/SF}$ labor, $0.18\text{ H/SF}$ equipment.
2. Phase-by-Phase Activity Breakdown: Split the calculated total man-hours across standard construction phases:
· Layout & Site Prep ($3\text{ hrs}$)
· Excavation ($8\text{ hrs}$)
· Base Preparation ($5\text{ hrs}$)
· Drainage Installation ($5\text{ hrs}$)
· Wall Assembly / Laying ($12\text{ hrs}$)
· Geogrid & Backfill ($7\text{ hrs}$)
· Compaction & Final Cleanup ($2\text{ hrs}$)
3. Role-Based Master Rates: Link to standardized rates:
· Labor: General ($35/hr), Installer ($45/hr), Mason ($60/hr), Operator ($65/hr), Foreman ($75/hr), Engineer ($150/hr).
· Equipment: Mini Excavator ($125/hr), Skid Steer ($110/hr), Plate Compactor ($55/hr), Dump Truck ($150/load).

Gap 4: Site Condition Adjustment Engine
· The Gap: No mechanism to adjust pricing for difficult terrain, slopes, poor drainage, or demolition.
· The Solution: Implement the Additive Condition Multiplier Rule to avoid compounding multipliers: $$\text{Additive Adjustment %} = \sum (\text{Condition Factor} - 1.00)$$ $$\text{Adjusted Construction Cost} = \text{Base Direct Cost} \times (1 + \text{Additive Adjustment %})$$
Standard Condition Adjustments:
· Moderate Slope ($10\text{–}20%$): $+15%$
· Poor Drainage / Runoff: $+10\text{–}20%$
· Difficult / Restricted Access: $+35%$
· Clay / Rock / Roots: $+15\text{–}40%$
· Existing Wall Demolition & Hauling: $+50%$

Gap 5: Regulatory Compliance & Safety Triggers
· The Gap: No automated safety checks or reminders for local municipal permits or certified engineering.
· The Solution: Add automatic Height Threshold Triggers in the quotation engine:
· When Wall Height $\ge 4\text{ FT}$:
· Automatically add a Permit Item (Fulton County / municipal filing fee $\approx $300$).
· Display an informational alert: "Walls $\ge 4\text{ ft}$ require local municipal building permits."
· When Wall Height $\ge 6\text{ FT}$:
· Automatically add a Structural Engineering Review Item (PE stamped drawings $\approx $1,200\text{–}$1,500$).
· Display a mandatory alert: "Walls $\ge 6\text{ ft}$ require certified structural engineer review and indemnification."

Gap 6: Profit & Pricing Solver
· The Gap: The current quotation engine relies on manual cost markups or discounts, risking margin erosion on large construction jobs.
· The Solution: Implement the Gross Margin Cost-Plus Solver: $$\text{Total Cost Before Margin} = \text{Adjusted Construction Direct} + \text{Drainage Items} + \text{Geogrid} + \text{Disposal} + \text{Permits} + \text{Engineering}$$ $$\text{Customer Selling Price} = \frac{\text{Total Cost Before Margin}}{1 - (\text{Target Gross Margin %} / 100)}$$
Estimator UI Experience:
The estimator simply moves a slider to set Target Gross Margin (e.g., $25%$), and the system automatically calculates the Selling Price (e.g., $$11,945 \div 0.75 = $15,927$).

Gap 7: Quotation Outputs & Dual View
· The Gap: The existing system outputs raw internal line items, exposing machine rates and labor margins to the client.
· The Solution: Create two distinct presentation views from the same quotation data:
1. Customer-Facing Quotation (PDF & Portal):
· Shows professional scope of work: Wall Type, Dimensions ($50\text{ LF} \times 4\text{ FT} = 200\text{ SF}$), Material Inclusions (Base prep, #57 drainage gravel, 4" drain pipe, filter fabric, geogrid), Permit/Engineering compliance, and clean Total Price.
· Hides internal labor/equipment margins and itemized cost breakdowns.
2. Internal Field Work Order (Crew & PM View):
· Shows full Bill of Materials for warehouse pull requests.
· Shows machine hours and labor man-hours broken down by phase (Excavation, Base, Laying, Backfill) for tracking against actual field timesheets.

3. End-to-End Concrete Example
Project Specification:
· Service: Segmental Retaining Wall (SRW)
· Dimensions: $50\text{ LF} \times 4\text{ FT} = 200\text{ SF}$
· Site Conditions: Moderate Slope (+15%), Poor Drainage (+10%), Clay Soil (+15%) $\rightarrow$ Total Condition Adjustment = $+40%$
· Target Gross Margin: $25%$
+-------------------------------------------------------------------------+
| STEP 1: BASE DIRECT CONSTRUCTION COST                                   |
|   - Materials:  200 SF x $10.00/SF                         = $2,000.00  |
|   - Labor:      200 SF x 0.20 MH/SF x $45/hr (40 MH)       = $1,800.00  |
|   - Equipment:  200 SF x 0.10 H/SF x $100/hr (20 H)        = $2,000.00  |
|   -------------------------------------------------------------------   |
|   BASE DIRECT COST                                         = $5,800.00  |
+-------------------------------------------------------------------------+
                                    |
                                    v
+-------------------------------------------------------------------------+
| STEP 2: SITE CONDITION ADJUSTMENT (+40%)                                |
|   - Additive Adjustment: $5,800.00 x 0.40                  = $2,320.00  |
|   -------------------------------------------------------------------   |
|   ADJUSTED CONSTRUCTION COST                               = $8,120.00  |
+-------------------------------------------------------------------------+
                                    |
                                    v
+-------------------------------------------------------------------------+
| STEP 3: DRAINAGE, REINFORCEMENT & DISPOSAL                              |
|   - Drainage Stone (#57 Stone): 8.15 CY                    =   $650.00  |
|   - 4" Perforated Drain Pipe: 60 LF                        =   $300.00  |
|   - Filter Fabric (Geotextile): 275 SF                     =   $175.00  |
|   - Geogrid Reinforcement: 800 SF                          =   $800.00  |
|   - Soil / Demo Disposal: 2 Truckloads                     =   $400.00  |
|   -------------------------------------------------------------------   |
|   TOTAL DIRECT CONSTRUCTION COST                           = $10,445.00 |
+-------------------------------------------------------------------------+
                                    |
                                    v
+-------------------------------------------------------------------------+
| STEP 4: COMPLIANCE & PERMITS (Wall Height = 4 FT)                       |
|   - Engineering Certification Fee                          = $1,200.00  |
|   - Municipal / Fulton County Permit Fee                   =   $300.00  |
|   -------------------------------------------------------------------   |
|   TOTAL COST BEFORE MARGIN                                 = $11,945.00 |
+-------------------------------------------------------------------------+
                                    |
                                    v
+-------------------------------------------------------------------------+
| STEP 5: GROSS MARGIN PRICING SOLVER (Target: 25% Gross Margin)          |
|   Selling Price = $11,945.00 / (1 - 0.25) = $11,945.00 / 0.75          |
|   ===================================================================   |
|   FINAL CUSTOMER QUOTATION                                 = $15,927.00 |
+-------------------------------------------------------------------------+

4. Technical Implementation Steps for the Team
graph TD
    A["1. Seed Data"] --> A1["Seed 12 Wall Types in EverGreenService"]
    A --> A2["Seed Role-based Labor Rates ($35-$150)"]
    A --> A3["Seed Equipment Rates ($25-$150)"]

    B["2. Backend Pricing Engine"] --> B1["Create retainingWallEngine.js with 6 Dimension Formulas"]
    B --> B2["Integrate Additive Condition Multiplier Calculation"]
    B --> B3["Add Height-based 4ft Permit and 6ft Engineering Flags"]
    B --> B4["Implement Selling Price = Direct Cost / 1-Margin Solver"]

    C["3. Frontend With-Request UI"] --> C1["Add RetainingWallSection into ServiceSection.tsx"]
    C --> C2["Inputs for Length, Height, Trench Width, Tiers"]
    C --> C3["Checkboxes for C1-C6 Site Conditions"]
    C --> C4["Live BoQ Display & Gross Margin Slider"]

    D["4. PDF & Work Order Output"] --> D1["Customer Scope & Inclusions Layout"]
    D --> D2["Field Work Order with Phase-by-Phase Hours"]

    A --> B --> C --> D
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5. Summary Checklist for TL Review
· [bookmark: _GoBack]☒ No Static Templates: Fully integrated into existing With Request Flow (Request -> ServiceSection -> Final Quote).
· ☒ 12 Wall Types Covered: Baseline material, labor, and machine productivity defined for all 12 types.
· ☒ Mathematical Rigor: Physical volume calculations for Base Stone, Drainage Gravel, Pipe, Fabric, and Geogrid with standard allowances ($+10%$).
· ☒ Site Difficulty Protection: Additive condition multipliers prevent underbidding on complex terrain.
· ☒ Regulatory Guardrails: Automatic flags for municipal building permits ($\ge 4\text{ ft}$) and engineering certification ($\ge 6\text{ ft}$).
· ☒ Protected Margins: Gross margin pricing equation ensures consistent company profitability.
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