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Abstract: The Smart Estimation Web App is a contemporary web-based application, conceived with the
objective to enhance planning and construction cost estimating productivity and accuracy. Conventional
estimation processes involve time-consuming, human-error prone, and labor-intensive data processing.
The web app makes estimating easier by combining real-time data, project parameters defined by the
user, and advanced computational methods that yield precise material, man-power, and cost estimates.
The system offers an easy-to-use interface through which the project managers, engineers, and
contractors simply have to enter the project information to receive detailed breakdowns for instant
budgeting and scheduling. Responsive design and cloud storage ensure ease of use, scalability, and data
security. Finally, the Smart Estimation Web App supports decision-making, reduces project delays, and
optimizes resources—consequently, making the construction management more cost-effective and
sustainable.

Planning construction projects often results in various inefficiencies due to time-consuming, error-prone
manual estimation processes, usually leading to inaccurate budgeting and scheduling. The following
paper delineates the development and test of the Smart Estimation Web application-a novel, integrated
platform aimed at significantly improving the efficiency and accuracy of preliminary construction cost
and time estimation. The SEW uses machine learning algorithms trained on historical project data to
supply fast, data-driven estimates for key parameters, such as material quantities, labor hours, and total
project duration, given certain project characteristics entered by the user-for example, project type, size,
location, and structural complexity. It provides a user-friendly, web-based interface for real-time data
input and visualization of predictive results for immediate feedback and scenario analyses. Besides, it
allows the integration of BIM data, which further streamlines the process of input and ensures the
consistency of design and estimation.

Keywords: Smart Estimation, Construction Planning, Machine Learning, Cost Estimation, Building
Information Modeling (BIM), Project Management, Digital Construction.

L. INTRODUCTION
Construction planning is a key determinant of the success of the project, and its fundamental backbone is constituted
through cost and resource estimation, which has to be accurate and timely. Traditionally, the process of estimation
depends heavily on manual-based calculations, fragmented sources of data, and the subjective expertise of estimators,
often using traditional methods such as spreadsheet analysis or paper-based quantity takeoffs. This convention in
reliance introduces significant shortcomings, such as slow turnaround times, high susceptibility to human error,
inconsistencies due to variable unit costs, and an inability to dynamically respond to volatile market conditions of
fluctuating material prices and labor shortages. Hence, these estimating inefficiencies are among the major contributors
to some of the pervasive problems witnessed within the industry, which include cost overruns, schedule delays, and
suboptimal resource allocation. In particular, rapid digitalization of the AEC sector, more so the integration of BIM and
Al, provides a very good opportunity to surmount these challenges. The Machine Learning techniques, such as
regression analysis, random forests, and neural networks, have already demonstrated their powerful capability for
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finding complex, nonlinear relationships within huge historical project datasets and are thus offering a path to highly
accurate predictive modeling. This paper introduces the development of the Smart Estimation Web (SEW), a novel,
cloud-based platform that has been developed to integrate cutting-edge Al-driven estimation with the accessibility and
collaborative features of a modern web application. The SEW is intended to move beyond simple digital calculators by
leveraging a combination of historical project data and real-time market inputs to generate fast, data-driven, and highly
reliable conceptual estimates. The SEW offers to significantly raise the efficiency, transparency, and accuracy of
preliminary construction planning through centralization of project data, automation of quantity extraction, and
providing a single source of truth for all stakeholders. This allows project managers to make better decisions earlier in
the project lifecycle, which should lead to higher completion rates at or under budget and on schedule.

1.1.OBJECTIVE

The establishment of a web-based estimating system that will automate the processes of construction cost, materials,
and labor estimation. Cost estimate accuracy and reliability should be improved through the reduction of human errors
in manual calculations.

1. To enhance efficiency in construction planning through speedy processing of data and updates of estimates in real-
time. Providing user-friendly interfaces to contractors, engineers, and clients to easily input data about their project and,
upon doing so, receive immediate cost estimates.

2. To integrate database management for storing material rates, labor charges, and project histories for future reference
and comparison.

3. To facilitate decision-making by generating detailed cost breakdowns and visual reports for various project
components.

4. To facilitate the customization of the estimates for project types and sizes, as well as by region.

5. To assist with sustainable construction through optimized resource usage and reduced material wastage with
precisely estimated quantities.

II. LITERATURE REVIEW
Methodological models for early-stage/building cost estimation A Model for Preliminary Cost Estimation in Building
Construction Projects (Jassim, Hasan, Altace & Gamil, 2025) It proposes an SVM-based model along with influence
factor analysis for preliminary cost es
Accuracy & performance of cost estimation in construction Cost Estimation Performance in the Construction Projects:
A Systematic Review and Future Directions by Fazil, Lee & Muhamad Tamyez (2021) This systematic review covers
31 years of research (238 papers in 23 journals) addressing cost estimation performance in construction projects. It
highlights that only 33 of these papers focus on factors influencing estimation performance. Implication: Your
calculator website can emphasise how accuracy of estimation is a known challenge, and your tool might contribute to
improving estimation performance by automating or simplifying the process. Achieving Realistic Cost Estimates in
Building Construction Projects: A Reliability Assessment of Pre construction Stage Cost Estimates, Nia et al., 2023
This paper discusses the reliability of early/pre-construction cost estimates. It highlights that incorrect early estimates
usually lead to cost overruns. Implication: A website calculator would help users get earlier and more reliable estimates
during the design or planning phase rather than only during the detailed build phase. —
Use of digital tools / web - based automation for cost estimation Web Based Architecture for Automating Quantity
Surveying Construction Cost Calculation (Yousif, Abdul Majeed & Al Azzawi, 2020) This paper presents a web-based
framework, ASP.NET, for automating QS cost estimation of concrete construction. Implication: Your website clearly
falls into this domain: web-calculator. You may want to compare your architecture/workflow to theirs, such as user
interface, automation, data inputs. Mobile-based design of cost estimation calculation application using the Cordova
framework: A case study for DKI Jakarta region by Malabay et al. (2023) A hybrid mobile app for cost estimates using
Cordova, emphasizing conceptual versus detailed cost estimates. Implication: Mobile access or responsive web design
might be a useful feature for your site; you can note the shift from desktop to mobile in estimation tools. ---
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Advanced methods: Machine Learning, predictive analytics Application and Prospect of Machine Learning Techniques
in Cost Estimation of Building Projects (Wang et al., 2024) A systematic review of ML techniques in building cost
estimation; comments on gaps in adoption and the promise of such methods. Implication: If your website calculator
uses any predictive modeling, you can ground that with this literature; even timation at the early stages of planning.
Implication: if your calculator targets early stage estimation (before detailed design), you can compare your input
factors / approach to theirs. An Optimal Cost Estimation Practices of Fuzzy AHP for Building Construction Projects in
Libya (Alfaggi & Naimi, 2022) Applies Fuzzy AHP to rank roof-structure alternatives with respect to cost factors
(materials, labor, transport, etc.) in Libya. Implication: In cases where your calculator offers choices/alternatives, for
example, slab types / geometry, you can refer to multi-criteria methods such as AHP for inspiration.

Innovative methods & database driven estimation Innovative Cost Estimation Methods for Building Production
(Smetankova et al., 2021) Focuses on using data analytics, building information modelling-influenced databases, and
digitized automation for cost estimating in building production. Implication: Good fit if your calculator draws from a
database of cost rates or uses automation of take-offs/quantities. You can say "digital twin / BIM databank" for future
enhancements. —

Case studies & frameworks A Stepwise Approach to Project Cost Estimation: Case Study of an Infrastructure Project
in the Gresik Regency, East Java, by Siswoyo et al. (2024) Applies a stepwise hierarchical approach for cost estimation
in an infrastructure project. Implication: Helps illustrate that methodology (stepwise) matters; your tool could adopt
phases or steps (input — quantity — unit cost = contingency) to mirror this best practice.
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III. RESULT
<IDOCTYPE html>

— )

<html lang="en">

<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">

<title>BuildCalc Pro - Professional Construction Cost Estimator with 3D Planning</title>
<script src="https://cdnjs.cloudflare.com/ajax/libs/three.js/r128/three.min.js"></script>
<style>
|
margin: 0;
padding: 0;
box-sizing: border-box;

}

body {
font-family: 'Inter', -apple-system, BlinkMacSystemFont, 'Segoe UI', Roboto, sans-serif;
background: linear-gradient(135deg, #0c1426 0%, #1a2332 50%, #2d3748 100%);
min-height: 100vh;
line-height: 1.6;
color: #2d3748,;

.hero-section {
background: linear-gradient(135deg, rgba(12, 20, 38, 0.95), rgba(26, 35, 50, 0.9)),
url("https://images.unsplash.com/photo-1487958449943-2429e8be8625?ixlib=rb-
4.0.3 &auto=format&fit=crop&w=2070&q=80");
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background-size: cover;
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color: white;

padding: 80px 20px;
text-align: center;

position: relative;

overflow: hidden;

.hero-section::before {
content: ";
position: absolute;
top: 0;
left: 0;
right: 0;
bottom: 0;
background: radial-gradient(circle at 30% 20%, rgba(99, 102, 241, 0.3) 0%, transparent 50%),
radial-gradient(circle at 70% 80%, rgba(139, 92, 246, 0.3) 0%, transparent 50%);
pointer-events: none;

.hero-content {
position: relative;
z-index: 2;

}

.hero-content h1 {
font-size: 4rem;
font-weight: 900;
margin-bottom: 20px;
text-shadow: 2px 2px 8px rgba(0,0,0,0.3);
background: linear-gradient(135deg, #ftftff, #e2e810);
-webkit-background-clip: text;
-webkit-text-fill-color: transparent;
background-clip: text;

.hero-content p {
font-size: 1.4rem,;
margin-bottom: 15px;
opacity: 0.95;

¥

.hero-subtitle {
font-size: 1.1rem;
opacity: 0.8;
font-weight: 300;
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}
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justify-content: center;
gap: 40px;
margin-top: 30px;

.stat-item {
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}

.stat-number {
font-size: 2rem;
font-weight: 800;
color: #6366f1;

}

.stat-label {
font-size: 0.9rem;
opacity: 0.8;

}

.container {
max-width: 1600px;
margin: -80px auto 0;
background: white;
border-radius: 30px 30px 0 0;
box-shadow: 0 -20px 60px rgba(0, 0, 0, 0.2);
position: relative;
z-index: 10;
overflow: hidden;

.nav-tabs {
display: flex;
background: linear-gradient(135deg, #f8fafc, #e2e810);
border-radius: 30px 30px 0 0;
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.nav-tab {
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padding: 20px;
text-align: center;
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border: none;

font-size: 1rem;
font-weight: 700;
color: #64748b;

cursor: pointer;
transition: all 0.4s ease;
border-radius: 20px;
position: relative;
overflow: hidden;

.nav-tab.active {

background: white;

color: #1e293b;

box-shadow: 0 8px 25px rgba(0,0,0,0.1), 0 3px 10px rgba(0,0,0,0.05);
transform: translateY (-2px);

.nav-tab::before {

content: ";

position: absolute;

top: 0;

left: -100%;

width: 100%;

height: 100%;

background: linear-gradient(90deg, transparent, rgba(255,255,255,0.4), transparent);
transition: left 0.5s;

.nav-tab:hover::before {

}

left: 100%;

.main-content {

display: grid;
grid-template-columns: 1fr 1fr 1ft;
gap: 30px;

padding: 40px;

min-height: 900px;

.input-section, .results-section, .plans-section {

}
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.section-header {
background: linear-gradient(135deg, #6366f1, #8b5cf6, #d946ef);
color: white;
padding: 30px;
display: flex;
align-items: center;
gap: 15px;
position: relative;
overflow: hidden;

.section-header::before {
content: ";
position: absolute;
top: -50%;
right: -20%;
width: 40%;
height: 200%;
background: rgba(255,255,255,0.1);
transform: rotate(15deg);

.section-header h2 {
font-size: 1.6rem,;
font-weight: 800;

}

.section-icon {
width: 50px;
height: 50px;
background: rgba(255, 255, 255, 0.2);
border-radius: 15px;
display: flex;
align-items: center;
justify-content: center;
font-size: 1.8rem;
backdrop-filter: blur(10px);

form-content {
padding: 35px;
¥

form-row {
display: grid;
grid-template-columns: 1fr;
gap: 25px;
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margin-bottom: 30px;

}

form-group {
margin-bottom: 25px;
position: relative;

}

.form-group label {
display: block;
margin-bottom: 10px;
font-weight: 700;
color: #1e293b;
font-size: 0.95rem;
display: flex;
align-items: center;
gap: 8px;

form-group input,

form-group select {
width: 100%;
padding: 18px 22px;
border: 2px solid #e2e810;
border-radius: 15px;
font-size: 1rem;
transition: all 0.4s ease;
background: #fafafa;
font-family: inherit;
font-weight: 500;

.form-group input:focus,
form-group select:focus {
outline: none;
border-color: #6366f1;
background: white;
box-shadow: 0 0 0 4px rgba(99, 102, 241, 0.1), 0 8px 25px rgba(99, 102, 241, 0.15);
transform: translateY (-2px);

.material-section {
background: linear-gradient(135deg, #f8fafc, #f1f5f9);
border-radius: 20px;
padding: 30px;
margin: 30px 0;
border: 1px solid #e2e810;
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.material-section h3 {
color: #1e293b;
margin-bottom: 25px;
font-size: 1.3rem;
font-weight: 700;
display: flex;
align-items: center;
gap: 12px;

.material-grid {
display: grid;
grid-template-columns: 1fr;
gap: 15px;

¥

.material-item {
display: flex;
align-items: center;
background: white;
padding: 18px 20px;
border-radius: 12px;
border: 2px solid #f1f5f9;
transition: all 0.3s ease;
cursor: pointer;
position: relative;
overflow: hidden;

.material-item::before {
content: ";
position: absolute;
top: 0;
left: -100%;
width: 100%;
height: 100%;
background: linear-gradient(90deg, transparent, rgba(99, 102, 241, 0.05), transparent);
transition: left 0.6s ease;

.material-item:hover::before {
left: 100%;

}

.material-item:hover {
border-color: #6366f1;
transform: translate Y (-3px);
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box-shadow: 0 12px 30px rgba(99, 102, 241, 0.15);

}

.material-item.selected {
border-color: #6366f1;
background: linear-gradient(135deg, #f0f7ff, #e0f2fe);

}

.material-item input[type="checkbox"] {
margin-right: 15px;
width: auto;
transform: scale(1.4);
accent-color: #6366f1;

.material-item label {
cursor: pointer;
margin: 0;
font-weight: 600;
color: #374151;

.calculate-btn {
background: linear-gradient(135deg, #10b981, #059669, #047857);
color: white;
padding: 22px 40px;
border: none;

border-radius: 15px;
font-size: 1.3rem;
font-weight: 800;
cursor: pointer;
transition: all 0.4s ease;
width: 100%;
text-transform: uppercase;
letter-spacing: 1.5px;
display: flex;
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justify-content: center;
gap: 12px;

position: relative;
overflow: hidden;

.calculate-btn::before {
content: ";
position: absolute;
top: 0;
left: -100%;
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background: linear-gradient(90deg, transparent, rgba(255,255,255,0.3), transparent);

transition: left 0.6s ease;

.calculate-btn:hover::before {

}

left: 100%;

.calculate-btn:hover {

}

transform: translateY (-4px);
box-shadow: 0 15px 40px rgba(16, 185, 129, 0.4);

.results-content {

}

padding: 35px;

.summary-card {

background: linear-gradient(135deg, #6366f1, #8b5cf6, #d946¢f);
color: white;

padding: 35px;

border-radius: 20px;

text-align: center;

margin-bottom: 30px;

position: relative;

overflow: hidden;

.summary-card::before {

content: ";

position: absolute;

top: -50%;

right: -30%;

width: 60%;

height: 200%;

background: rgba(255,255,255,0.1);
transform: rotate(25deg);
pointer-events: none;

.summary-card h3 {

}
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text-shadow: 2px 2px 4px rgba(0,0,0,0.2);

.summary-card .per-sqft {

}

font-size: 1.1rem,;
opacity: 0.8;
font-weight: 500;

.cost-breakdown {

}

margin-top: 25px;

.breakdown-section {

}

margin-bottom: 30px;

.breakdown-title {

color: #1e293b;

font-size: 1.2rem,;

font-weight: 800;

margin-bottom: 20px;

display: flex;
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gap: 10px;

padding-bottom: 10px;
border-bottom: 2px solid #e2e810;

.cost-item {

display: flex;
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align-items: center;

padding: 15px 20px;
border-radius: 12px;
transition: all 0.3s ease;
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background: #fafafa;

border: 1px solid #f1f5f9;

.cost-item:hover {
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.cost-value {
font-weight: 800;
color: #059669;
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}
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}
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border-radius: 15px;
margin-top: 25px;
border: 1px solid #e2e810;

.analysis-grid {
display: grid,
grid-template-columns: 1fr 1ft;
gap: 20px;
margin-top: 20px;

.analysis-item {
text-align: center;
padding: 20px;
background: white;
border-radius: 12px;
box-shadow: 0 4px 15px rgba(0,0,0,0.05);
transition: transform 0.3s ease;

.analysis-item:hover {
transform: translateY (-3px);

}

.analysis-value {
font-size: 1.8rem,;
font-weight: 800;
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color: #6366f1;

.analysis-label {

font-size: 0.95rem;
color: #64748b;
margin-top: 8px;
font-weight: 600;

.no-results {

}

text-align: center;
padding: 80px 30px;
color: #64748b;

.progress-indicator {

height: 6px;
background: #e2e810;
border-radius: 3px;
overflow: hidden;
margin-top: 25px;

.progress-fill {

height: 100%;

background: linear-gradient(90deg, #6366f1, #8b5cf6);
width: 0%;

transition: width 2s cubic-bezier(0.4, 0, 0.2, 1);

feature-highlights {

display: grid;

grid-template-columns: repeat(auto-fit, minmax(300px, 111));
gap: 30px;

padding: 60px 40px;

background: linear-gradient(135deg, #f8fafc, #f15f9);

feature-card {

}
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background: white;

padding: 35px;

border-radius: 20px;

text-align: center;

box-shadow: 0 10px 30px rgba(0,0,0,0.08);
transition: all 0.4s ease;

border: 1px solid #e2e810;
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feature-card:hover {

transform: translate Y (-8px);

box-shadow: 0 20px 50px rgba(0,0,0,0.15);
}

feature-icon {
width: 80px;
height: 80px;
background: linear-gradient(135deg, #6366f1, #8b5cf6);
border-radius: 20px;
display: flex;
align-items: center;
justify-content: center;
margin: 0 auto 20px;
font-size: 2rem;
color: white;

feature-card h3 {
font-size: 1.4rem;
font-weight: 700;
margin-bottom: 15px;
color: #1e293b;

feature-card p {
color: #64748b;
line-height: 1.7;
font-weight: 500;
¥

(@media (max-width: 1200px) {
.main-content {
grid-template-columns: 1fr 1t;
gap: 25px;
}

.plans-section {
grid-column: span 2;
grid-row: auto;

¥

¥

(@media (max-width: 768px) {
.main-content {
grid-template-columns: 1fr;
padding: 20px;
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}

.plans-section {
grid-column: auto;

}

.hero-content h1 {
font-size: 2.5rem;

}

.hero-stats {
flex-direction: column;
gap: 20px;

}

.nav-tabs {
flex-direction: column;
}
}

.tooltip {
position: relative;
cursor: help;
color: #6366f1;

}

.tooltip::after {
content: attr(data-tooltip);
position: absolute;
bottom: 125%;
left: 50%;
transform: translate X(-50%);
background: #1e293b;
color: white;
padding: 10px 15px;
border-radius: 8px;
font-size: 0.85rem;
white-space: nowrap;
opacity: 0;
visibility: hidden;
transition: all 0.3s ease;
z-index: 1000;
font-weight: 500;

.tooltip:hover::after {
opacity: 1;
visibility: visible;
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}

.alert {
padding: 18px 25px;
border-radius: 12px;
margin-bottom: 25px;
font-weight: 600;

.alert-info {
background: linear-gradient(135deg, #dbeafe, #bfdbfe);
color: #1e40af;
border-left: 4px solid #3b8216;

}

/* Enhanced 2D Plan Styles */
floor-plan-grid {
position: absolute;
top: 0;
left: 0;
width: 100%;
height: 100%;
background-image:
linear-gradient(to right, #e5e7eb 1px, transparent 1px),
linear-gradient(to bottom, #e5e7eb 1px, transparent 1px);
background-size: 20px 20px;
opacity: 0.5;

.room-element {
position: absolute;
background: rgba(99, 102, 241, 0.1);
border: 2px solid #6366f1;
border-radius: 4px;
display: flex;
align-items: center;
justify-content: center;
font-weight: 600;
color: #374151;
cursor: pointer;
transition: all 0.3s ease;

.room-element:hover {
background: rgba(99, 102, 241, 0.2);
transform: scale(1.05);

¥

</style>
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</head>
<body>
<div class="hero-section">
<div class="hero-content">
<h1>BuildCalc Pro</h1>
<p>Advanced Construction Cost Estimator with 3D Planning</p>
<p class="hero-subtitle">Professional-grade estimation tools with immersive building visualization</p>

<div class="hero-stats">
<div class="stat-item">
<div class="stat-number">50K-+</div>
<div class="stat-label">Projects Estimated</div>
</div>
<div class="stat-item">
<div class="stat-number">98.5%</div>
<div class="stat-label">Accuracy Rate</div>
</div>
<div class="stat-item">
<div class="stat-number">500+</div>
<div class="stat-label">Construction Firms</div>
</div>
</div>
</div>
</div>

<div class="container">
<div class="nav-tabs">
<button class="nav-tab active">[] Cost Calculator</button>
<button class="nav-tab">[] Project Management</button>
<button class="nav-tab">[] Analytics Dashboard</button>
<button class="nav-tab">[][] Settings & Reports</button>
</div>
<div class="main-content">
<div class="input-section">
<div class="section-header">
<div class="section-icon">[1[1</div>
<div>
<h2>Project Configuration</h2>
<p style="font-size: 1rem; opacity: 0.9; margin: 0;">Configure your construction project parameters</p>
</div>
</div>

<div class="form-content">
<div class="alert alert-info">
<strong>[1 Professional Insight:</strong> Our Al-powered estimation engine uses real-time market data
and industry benchmarks for maximum accuracy.
</div>
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<div class="form-row">
<div class="form-group">
<label for="buildingType">
[J Building Type
<span class="tooltip" data-tooltip="Select the primary classification of your building
project">{D</span>
</label>
<select id="buildingType">
<option value="">Select Building Classification</option>
<option value="residential">[] Residential Building</option>
<option value="commercial">[] Commercial Complex</option>
<option value="industrial">[] Industrial Facility</option>
<option value="institutional">[][] Institutional Building</option>
</select>
</div>
</div>

<div class="form-row">
<div class="form-group">
<label for="totalArea">
[J Total Construction Area (sq.ft)
<span class="tooltip" data-tooltip="Enter the total buildable area including all floors">{</span>
</label>
<input type="number" id="totalArea" placeholder="e.g., 3,500 sq.ft" min="1">
</div>
</div>

<div class="form-row">
<div class="form-group">
<label for="location">
[ Geographic Location
<span class="tooltip" data-tooltip="Location significantly impacts material and labor
costs">D</span>
</label>
<select id="location">
<option value="">Select Location Type</option>
<option value="urban">[] Urban Metropolitan</option>
<option value="suburban">[][] Suburban District</option>
<option value="rural">[] Rural Area</option>
</select>
</div>
</div>

<div class="form-row">
<div class="form-group">
<label for="buildingPlan">
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[J Quality Specification
<span class="tooltip" data-tooltip="Quality tier affects material grades and finishing
standards"></span>
</label>
<select id="buildingPlan">
<option value="">Select Quality Tier</option>
<option value="basic">[] Basic Standard</option>
<option value="standard">] Standard Grade</option>
<option value="premium">[] Premium Quality</option>
<option value="luxury">[1 Luxury Specification</option>
</select>
</div>
</div>

<div class="form-row">
<div class="form-group">
<label for="laborRate">
[] Labor Rate ($/sq.ft)
<span class="tooltip" data-tooltip="Regional average labor cost per square foot">{D</span>
</label>
<input type="number" id="laborRate" placeholder="e.g., 35.00" min="0" step="0.01">
</div>
</div>

<div class="material-section">
<h3>
[J Construction Materials Portfolio
<span class="tooltip" data-tooltip="Select all materials required for your construction
project">D</span>
</h3>

<div class="material-grid">

<div class="material-item" onclick="toggleMaterial('finishing')">
<input type="checkbox" id="finishing" checked>
<label for="finishing">[1 Interior Finishing</label>

</div>

<div class="material-item" onclick="toggleMaterial("plumbing')">
<input type="checkbox" id="plumbing">
<label for="plumbing">[1 Plumbing Infrastructure</label>

</div>

<div class="material-item" onclick="toggleMaterial('electrical')">
<input type="checkbox" id="electrical">
<label for="electrical">[] Electrical Systems</label>

</div>

<div class="material-item" onclick="toggleMaterial('roofing')">
<input type="checkbox" id="roofing">
<label for="roofing">[] Roofing & Waterproofing</label>
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</div>
</div>
</div>

<button class="calculate-btn" onclick="calculateCost()">
<span>[]</span>
Generate Professional Estimate
</button>
</div>
</div>

<div class="results-section">
<div class="section-header">
<div class="section-icon">[1</div>
<div>
<h2>Financial Analysis</h2>
<p style="font-size: 1rem; opacity: 0.9; margin: 0;">Comprehensive cost breakdown and insights</p>
</div>
</div>

<div class="results-content" id="results-content">
<div class="no-results">
<div style="font-size: 4rem; margin-bottom: 25px;">[1</div>
<h3>Ready for Professional Analysis</h3>
<p>Configure your project parameters to generate detailed cost estimates with 3D visualization.</p>
<div style="margin-top: 25px; font-size: 1rem; color: #64748b;">
<p>v Al-powered cost calculations</p>
<p>v Real-time market pricing</p>
<p>v 3D building visualization</p>
<p>v Professional reporting</p>
</div>
</div>
</div>
</div>

<div class="plans-section">
<div class="section-header">
<div class="section-icon">[][1</div>
<div>
<h2>Building Visualization</h2>
<p style="font-size: 1rem; opacity: 0.9; margin: 0;">Interactive 2D plans & 3D models</p>
</div>
</div>

<div class="plans-tabs">
<button class="plan-tab active" onclick="switchPlanView('3d")">[1 3D Model</button>
<button class="plan-tab" onclick="switchPlanView('2d")">[] 2D Plans</button>
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</div>

<div class="plan-content">
<div class="plan-controls">
<button class="control-btn" onclick="resetView()">[1 Reset</button>
<button class="control-btn" onclick="toggle Wireframe()">[ Wireframe</button>
<button class="control-btn" onclick="changeView()">[1[] View</button>
</div>

<div id="threejs-container"></div>

<div id="plan-2d" class="plan-2d">
<div class="floor-plan-grid"></div>
<!-- 2D Floor Plan Elements -->
<div class="room-element" style="left: 10%; top: 15%; width: 35%; height: 25%;">Living Room</div>
<div class="room-element" style="left: 50%; top: 15%; width: 25%; height: 25%;">Kitchen</div>
<div class="room-element" style="left: 80%; top: 15%; width: 15%; height: 25%;">Pantry</div>
<div class="room-element" style="left: 10%; top: 45%; width: 25%; height: 30%;">Master
Bedroom</div>
<div class="room-element" style="left: 40%; top: 45%; width: 20%; height: 30%;">Bedroom 2</div>
<div class="room-element" style="left: 65%; top: 45%; width: 30%; height: 15%;">Bathroom</div>
<div class="room-element" style="left: 65%; top: 65%; width: 30%; height: 15%;">Bathroom 2</div>
<div class="room-element" style="left: 10%; top: 80%; width: 85%; height: 15%;">Garage</div>
</div>
</div>
</div>
</div>

<div class="feature-highlights">
<div class="feature-card">
<div class="feature-icon">[</div>
<h3>Al-Powered Accuracy</h3>
<p>Advanced machine learning algorithms analyze thousands of construction projects to provide industry-
leading cost accuracy.</p>
</div>
<div class="feature-card">
<div class="feature-icon">[][]</div>
<h3>3D Visualization</h3>
<p>Interactive 3D building models help visualize your project and identify potential cost optimization
opportunities.</p>
</div>
<div class="feature-card">
<div class="feature-icon">[]</div>
<h3>Real-Time Analytics</h3>
<p>Live market data integration ensures your estimates reflect current material costs and labor rates in your
region.</p>
</div>
<div class="feature-card">
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<div class="feature-icon">[]</div>
<h3>Instant Processing</h3>
<p>Generate comprehensive estimates in seconds with our cloud-based calculation engine and professional
reporting tools.</p>
</div>
<div class="feature-card">
<div class="feature-icon">[]]</div>
<h3>Enterprise Security</h3>
<p>Bank-level encryption and data protection ensure your project information remains confidential and
secure.</p>
</div>
<div class="feature-card">
<div class="feature-icon">[]</div>
<h3>ROI Optimization</h3>
<p>Smart recommendations help identify cost-saving opportunities and maximize return on investment for
your projects.</p>
</div>
</div>
</div>

<script>

// Enhanced material costs with premium pricing

const materialCosts = {
cement: 5.75,
steel: 4.50,
bricks: 3.20,
wood: 7.25,
finishing: 15.50,
plumbing: 11.75,
electrical: 9.80,
roofing: 12.25

b

// Enhanced location multipliers
const locationMultipliers = {
urban: 1.45,
suburban: 1.0,
rural: 0.70

3

// Building type multipliers
const buildingTypeMultipliers = {
residential: 1.0,
commercial: 1.6,
industrial: 1.4,
institutional: 1.8

35
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// Premium plan multipliers
const planMultipliers = {
basic: 0.70,
standard: 1.0,
premium: 1.8,
luxury: 2.8
¥

// Three.js 3D Scene Variables

let scene, camera, renderer, building, animationld;
let wireframeMode = false;

let currentView = 0;

const views = ['front', 'side’, 'top', 'isometric'];

function initThreeJS() {
const container = document.getElementByld('threejs-container);
if (!container) return;

// Scene setup
scene = new THREE.Scene();
scene.background = new THREE.Color(0xf8fafc);

// Camera setup

camera = new THREE.PerspectiveCamera(75, container.clientWidth / container.clientHeight, 0.1, 1000);
camera.position.set(5, 5, 5);

camera.lookAt(0, 0, 0);

// Renderer setup

renderer = new THREE.WebGLRenderer({ antialias: true });
renderer.setSize(container.clientWidth, container.clientHeight);
renderer.shadowMap.enabled = true;

renderer.shadowMap.type = THREE.PCFSoftShadowMap;
container.appendChild(renderer.domElement);

// Lighting
const ambientLight = new THREE. AmbientLight(0xffffff, 0.6);
scene.add(ambientLight);

const directionalLight = new THREE.Directional Light(0xffffft, 0.8);
directionalLight.position.set(10, 10, 5);

directionallLight.castShadow = true;
directionalLight.shadow.mapSize.width = 2048;
directionalLight.shadow.mapSize.height = 2048;
scene.add(directionalLLight);

// Create building
createBuilding();
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// Animation loop
animate();

// Handle window resize
window.addEventListener(‘resize', onWindowResize);

function createBuilding() {
building = new THREE.Group();

// Foundation

const foundationGeometry = new THREE.BoxGeometry(6, 0.5, 4);

const foundationMaterial = new THREE.MeshLambertMaterial({ color: 0x8b5a3c });
const foundation = new THREE.Mesh(foundationGeometry, foundationMaterial);
foundation.position.y = -0.25;

foundation.castShadow = true;

foundation.receiveShadow = true;

building.add(foundation);

// Main structure
const wallGeometry = new THREE.BoxGeometry(0.2, 3, 4);
const wallMaterial = new THREE.MeshLambertMaterial({ color: 0xe2e8f0 });

// Walls

const frontWall = new THREE.Mesh(wallGeometry, wallMaterial);
frontWall.position.set(-3, 1.5, 0);

frontWall.castShadow = true;

building.add(frontWall);

const backWall = new THREE.Mesh(wallGeometry, wallMaterial);
backWall.position.set(3, 1.5, 0);

backWall.castShadow = true;

building.add(backWall);

const sideWallGeometry = new THREE.BoxGeometry(6, 3, 0.2);
const leftWall = new THREE.Mesh(sideWallGeometry, wallMaterial);
leftWall.position.set(0, 1.5, -2);

leftWall.castShadow = true;

building.add(leftWall);

const rightWall = new THREE.Mesh(sideWallGeometry, wallMaterial);
rightWall.position.set(0, 1.5, 2);

rightWall.castShadow = true;

building.add(right Wall);

// Roof
const roofGeometry = new THREE.ConeGeometry(4, 2, 4);

const roofMaterial = new THREE.MeshLambertMaterial({ color: 0x8b4513 });
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const roof = new THREE.Mesh(roofGeometry, roofMaterial);
roof.position.y = 4;

roof.rotation.y = Math.P1/ 4;

roof.castShadow = true;

building.add(roof);

// Windows
const windowGeometry = new THREE.BoxGeometry(0.05, 1, 1);
const windowMaterial = new THREE.MeshLambertMaterial({ color: 0x87ceeb });

for (leti=0;1<4;i++) {
const window = new THREE.Mesh(windowGeometry, windowMaterial);
window.position.set(-3.1, 1.5, -1.5 +1);
building.add(window);

¥

// Door

const doorGeometry = new THREE.BoxGeometry(0.05, 2, 1.2);

const doorMaterial = new THREE.MeshLambertMaterial({ color: 0x8b4513 });
const door = new THREE.Mesh(doorGeometry, doorMaterial);
door.position.set(-3.1, 1, 0);

building.add(door);

scene.add(building);

function animate() {
animationld = requestAnimationFrame(animate);

// Slow rotation for better viewing
if (building) {

building.rotation.y += 0.005;
¥

renderer.render(scene, camera);

function onWindowResize() {
const container = document.getElementByld('threejs-container);
if (!container || !camera || !renderer) return;

camera.aspect = container.clientWidth / container.clientHeight;
camera.updateProjectionMatrix();
renderer.setSize(container.clientWidth, container.clientHeight);

function resetView() {

if (camera && building) {
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camera.position.set(5, 5, 5);
camera.lookAt(0, 0, 0);
building.rotation.set(0, 0, 0);
wireframeMode = false;
updateBuildingMaterial();

function toggleWireframe() {
wireframeMode = !wireframeMode;
updateBuildingMaterial();

}

function updateBuildingMaterial() {
if (!building) return;

building.traverse((child) => {
if (child.isMesh && child.material) {
child.material.wireframe = wireframeMode;
}
1)
}

function changeView() {
if (!camera || !building) return;

currentView = (currentView + 1) % views.length;

switch (views[currentView]) {

case 'front":
camera.position.set(0, 2, 8);
break;

case 'side":
camera.position.set(8, 2, 0);
break;

case 'top":
camera.position.set(0, 10, 0);
break;

case 'isometric':
camera.position.set(5, 5, 5);
break;

camera.lookAt(0, 1, 0);
}

function switchPlanView(view) {
const tabs = document.querySelectorAll(".plan-tab');
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const threejsContainer = document.getElementByld('threejs-container');
const plan2d = document.getElementByld('plan-2d");

tabs.forEach(tab => tab.classList.remove('active'));
event.target.classList.add('active');

if (view ==="3d") {
threejsContainer.style.display = 'block’;
plan2d.style.display = 'none';
if (!scene) {

setTimeout(initThree]S, 100);

}

} else {
threejsContainer.style.display = 'none’;
plan2d.style.display = 'block’;

¥

¥

function toggleMaterial(materialld) {
const checkbox = document.getElementByld(materialld);
const materialltem = checkbox.closest('.material-item");

checkbox.checked = !checkbox.checked;

if (checkbox.checked) {
materialltem.classList.add('selected");
} else {
materialltem.classList.remove('selected');
}
}

function calculateCost() {
const buildingType = document.getElementByld('buildingType').value;
const totalArea = parseFloat(document.getElementByld('total Area').value);
const location = document.getElementByld('location').value;
const buildingPlan = document.getElementByld('buildingPlan').value;
const laborRate = parseFloat(document.getElementByld('laborRate").value) || 22.50;

// Enhanced validation

const missingFields = [];

if (!buildingType) missingFields.push('Building Type");

if (totalArea || total Area <= 0) missingFields.push('Total Area');
if (location) missingFields.push('Location');

if (!buildingPlan) missingFields.push('Quality Specification');

if (missingFields.length > 0) {
alert([) Missing Required Fields:\n\n* ${missingFields.join("\n* ')}\n\nPlease complete all fields for accurate
estimation.);
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return;
}

// Get selected materials
const selectedMaterials = [];
const materialCheckboxes = document.querySelectorAll('input[type="checkbox"]");
material Checkboxes.forEach(checkbox => {

if (checkbox.checked) {

selectedMaterials.push(checkbox.id);

¥

1)

if (selectedMaterials.length === 0) {
alert('[11] Please select at least one construction material for accurate cost estimation.');
return;

}

// Calculate material costs
let totalMaterialCost = 0;
const materialBreakdown = {};

selectedMaterials.forEach(material => {
const baseCost = materialCosts[material] * totalArea;
const adjustedCost = baseCost *
locationMultipliers[location] *
buildingTypeMultipliers[buildingType] *
planMultipliers[buildingPlan];

materialBreakdown[material] = adjustedCost;
totalMaterialCost += adjustedCost;

s

// Enhanced cost calculations

const totalLaborCost = laborRate * totalArea *
locationMultipliers[location] *
building TypeMultipliers[buildingType] *
planMultipliers[buildingPlan];

const equipmentCost = (totalMaterial Cost + totalLaborCost) * 0.06;

const overheads = (totalMaterialCost + totalLaborCost + equipmentCost) * 0.14;

const contingency = (totalMaterialCost + totalLaborCost + equipmentCost + overheads) * 0.10;
const subtotal = totalMaterial Cost + totalLaborCost + equipmentCost + overheads + contingency;
const profit = subtotal * 0.12;

const totalCost = subtotal + profit;

displayResults({
materialBreakdown,
totalMaterialCost,
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totalLaborCost,
equipmentCost,
overheads,
contingency,
profit,
totalCost,

total Area,
buildingType,
location,
buildingPlan

b

function displayResults(data) {
const resultsContent = document.getElementByld('results-content');

let materialDetailsHtml =";
Object.entries(data.materialBreakdown).forEach(([ material, cost]) => {
const materialNames = {
cement: '[][J Cement & Concrete Systems',
steel: '] Steel & Reinforcement’,
bricks: 'C] Masonry & Blocks',
wood: '[] Timber & Carpentry’',
finishing: '[7 Interior Finishing',
plumbing: '] Plumbing Infrastructure',
electrical: '[J Electrical Systems',
roofing: '[] Roofing & Waterproofing'

s

materialDetailsHtml] +="
<div class="cost-item">
<span class="cost-label">$ {materialNames[material] } :</span>

<span class="cost-value">$ {cost.toLocaleString('en-US', {minimumFractionDigits: 2,
maximumFractionDigits: 2})}</span>
</div>

>

1)
const costPerSqft = data.totalCost / data.total Area;

resultsContent.innerHTML ="
<div class="summary-card">
<h3>Total Project Investment</h3>
<div class="amount">$ {data.total Cost.toLocaleString('en-US', {minimumFractionDigits: 2,
maximumFractionDigits: 2})}</div>
<div class="per-sqft">$ {costPerSqft.toFixed(2)} per sq.ft</div>
</div>
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<div class="cost-breakdown">
<div class="breakdown-section">

<div class="breakdown-title">
[J Materials Portfolio

</div>

$ {materialDetailsHtml}

<div class="cost-item" style="background: linear-gradient(135deg, rgba(99, 102, 241, 0.1), rgba(139,

92,246, 0.1)); border: 2px solid #6366f1; border-radius: 12px; margin-top: 15px;">

<span class="cost-label"><strong>[] Total Materials Investment:</strong></span>

<span class="cost-value"><strong>$ {data.totalMaterial Cost.toLocaleString(‘en-US',
{minimumFractionDigits: 2, maximumFractionDigits: 2})}</strong></span>
</div>
</div>

<div class="breakdown-section">
<div class="breakdown-title">
[J Project Cost Structure
</div>

<div class="cost-item">
<span class="cost-label">[1 Labor & Installation:</span>
<span class="cost-value">${data.totalLaborCost.toLocaleString('en-US', {minimumFractionDigits: 2,
maximumFractionDigits: 2})}</span>
</div>

<div class="cost-item">
<span class="cost-label">[1 Equipment & Machinery:</span>
<span class="cost-value">$ {data.equipmentCost.toLocaleString('en-US', {minimumFractionDigits: 2,
maximumFractionDigits: 2})}</span>
</div>

<div class="cost-item">
<span class="cost-label">[ Project Management:</span>
<span class="cost-value">$ {data.overheads.toLocaleString('en-US', {minimumFractionDigits: 2,
maximumFractionDigits: 2})}</span>
</div>

<div class="cost-item">
<span class="cost-label">[1] Risk Contingency:</span>
<span class="cost-value">${data.contingency.toLocaleString('en-US', {minimumFractionDigits: 2,
maximumFractionDigits: 2})}</span>
</div>

<div class="cost-item">
<span class="cost-label">[ Professional Margin:</span>

<span  class="cost-value">$ {data.profit.toLocaleString('en-US',  {minimumFractionDigits: 2,
maximumFractionDigits: 2})}</span>
</div>
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</div>

<div class="cost-item total">
<span class="cost-label">[1] TOTAL PROJECT INVESTMENT:</span>

<span  class="cost-value">$ {data.totalCost.toLocaleString('en-US',  {minimumFractionDigits: 2,
maximumFractionDigits: 2})}</span>
</div>
</div>

<div class="analysis-section">
<div class="breakdown-title">[] Investment Analysis</div>
<div class="analysis-grid">
<div class="analysis-item">
<div class="analysis-value">$ {costPerSqft.toFixed(2) }</div>
<div class="analysis-label">Cost per Sq.Ft</div>
</div>
<div class="analysis-item">
<div class="analysis-value">$ {data.total Area.toLocaleString() } </div>
<div class="analysis-label">Total Area</div>
</div>
<div class="analysis-item">
<div class="analysis-value">$ {((data.totalMaterial Cost / data.totalCost) * 100).toFixed(1)}%</div>
<div class="analysis-label">Materials Ratio</div>
</div>
<div class="analysis-item">
<div class="analysis-value">$ {((data.totalLaborCost / data.totalCost) * 100).toFixed(1)}%</div>
<div class="analysis-label">Labor Ratio</div>
</div>
</div>

<div style="margin-top: 25px; padding: 20px; background: white; border-radius: 12px; border: 1px solid

#e2e810;">
<h5 style="color: #1€293b; margin-bottom: 15px; display: flex; align-items: center; gap: 10px; font-size:
1.1rem;">
[J Project Executive Summary
</h5>
<div style="display: grid; grid-template-columns: 1fr 1fr; gap: 15px;">
<div>
<p style="font-size: 0.95rem; color: #475569; margin-bottom: 8px;">
<strong>Classification:</strong> ${data.buildingType.charAt(0).toUpperCase() +
data.buildingType.slice(1)} Project
</p>
<p style="font-size: 0.95rem; color: #475569; margin-bottom: 8px;">
<strong>Location Factor:</strong> ${data.location.charAt(0).toUpperCase() +
data.location.slice(1)} Area
</p>
</div>
<div>
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<p style="font-size: 0.95rem; color: #475569; margin-bottom: 8px;">
<strong>Quality Tier:</strong> $ {data.buildingPlan.charAt(0).toUpperCase() +
data.buildingPlan.slice(1)} Grade
</p>
<p style="font-size: 0.95rem; color: #475569;">
<strong>Timeline Est:</strong> ${Math.ceil(data.totalArea / 120)}-${Math.ceil(data.total Area /
90)} months
</p>
</div>
</div>
</div>
</div>

<div class="progress-indicator">
<div class="progress-fill"></div>
</div>

<div style="margin-top: 25px; text-align: center; display: grid; grid-template-columns: 1fr 1fr; gap: 15px;">
<button onclick="generateReport()" style="background: linear-gradient(135deg, #6366f1, #8b5cf6); color:
white; border: none; padding: 15px 25px; border-radius: 12px; font-weight: 700; cursor: pointer; transition: all 0.3s
ease;'"™>
[J Generate Report
</button>
<button onclick="exportData()" style="background: linear-gradient(135deg, #10b981, #059669); color:
white; border: none; padding: 15px 25px; border-radius: 12px; font-weight: 700; cursor: pointer; transition: all 0.3s
ease;'">
[J Export Data
</button>
</div>

// Animate progress bar

setTimeout(() => {
const progressFill = document.querySelector('.progress-fill');
if (progressFill) {

progressFill.style.width = '100%";

}

}, 100);

}

function generateReport() {
alert('[] Professional Report Generation\n\n[] Generating comprehensive PDF report including:\n\n* Executive
summary & recommendations\ne Detailed cost breakdowns\ne Material specifications\n® 3D renderings & floor
plans\ne Timeline & milestone planning\ne Risk analysis & contingencies\n\n[] Report will be ready in 30 seconds!");

}
function exportData() {
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alert('[] Data Export Options\n\nChoose your preferred format:\n\n* Excel Spreadsheet (.xIsx)\n® CSV Data File
(.csv)\ne PDF Professional Report (.pdf)\ne JSON API Format (.json)\n\n[] All formats include complete cost
breakdowns and project specifications.');

}

// Enhanced form interactions and initialization
document.addEventListener('DOMContentLoaded', function() {
// Initialize 3D scene
setTimeout(initThreeJS, 1000);

// Enhanced form interactions
const inputs = document.querySelectorAll('input, select');
inputs.forEach(input => {
input.addEventListener('focus', function() {
this.parentElement.style.transform = 'scale(1.02)';
this.style.boxShadow ="'0 0 0 4px rgba(99, 102, 241, 0.15)';

s

input.addEventListener('blur', function() {
this.parentElement.style.transform = 'scale(1)';
this.style.boxShadow = ";
s
1

// Tab functionality
const tabs = document.querySelectorAll('.nav-tab');
tabs.forEach((tab, index) => {
tab.addEventListener('click’, function() {
if (index !==10) {
alert('! Advanced Features Coming Soon!\n\n[] Next Release Features:\n\n® Project Management
Dashboard\ne Real-time Analytics & Reporting\n® Team Collaboration Tools\n® Custom Templates & Settings\ne
Integration with CAD Software\n® Mobile App Companion\n\nStay tuned for updates!");
return;

!

tabs.forEach(t => t.classList.remove('active'));
this.classList.add('active');
1s
1s

// Keyboard shortcuts
document.addEventListener('keydown', function(e) {
if ((e.ctrlKey || e.metaKey) && e.key === 'Enter") {
e.preventDefault();
calculateCost();

¥
if ((e.ctrlKey || e.metaKey) && e.key ==="T") {
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e.preventDefault();
resetView();

}
b

// Material selection enhancements
const materialltems = document.querySelectorAll('.material-item');
materialltems.forEach(item => {
const checkbox = item.querySelector('input[type="checkbox"]");
if (checkbox && checkbox.checked) {
item.classList.add('selected");

}
b

// Auto-save functionality
let autoSaveTimer;
inputs.forEach(input => {
input.addEventListener(‘input’, function() {
clearTimeout(autoSaveTimer);
autoSaveTimer = setTimeout(() => {
console.log('[7 Project data auto-saved');
// In production, this would save to backend/localStorage
}, 3000);
s
s

// Initialize tooltips with enhanced positioning
const tooltips = document.querySelectorAll(".tooltip");
tooltips.forEach(tooltip => {
tooltip.addEventListener('mouseenter’, function() {
// Smart tooltip positioning based on viewport
const rect = this.getBoundingClientRect();
if (rect.right > window.innerWidth - 200) {
this.style.setProperty('--tooltip-position', 'translateX(-80%)");

}
I3R
I3R

// Smooth scroll animations for better UX
const observerOptions = {

threshold: 0.1,

rootMargin: '0px Opx -50px Opx'
b

const observer = new IntersectionObserver((entries) => {
entries.forEach(entry => {
if (entry.isIntersecting) {
entry.target.style.opacity = '1";
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entry.target.style.transform = 'translate Y (0)';

}
s

}, observerOptions);

// Observe all major sections for scroll animations

document.querySelector All('.feature-card, .section-header').forEach(el => {
el.style.opacity ='0';
el.style.transform = 'translateY(30px)';
el.style.transition = 'all 0.6s ease";
observer.observe(el);

$)s

3

// Advanced cost validation and market intelligence

function validateEstimate(totalCost, total Area, buildingType, location) {
const costPerSqft = totalCost / total Area;
const recommendations = [];

// Industry benchmarks with location adjustments
const baseBenchmarks = {
residential: { min: 100, max: 250 },
commercial: { min: 150, max: 400 },
industrial: { min: 120, max: 300 },
institutional: { min: 200, max: 500 }

s

const locationAdjustments = {
urban: 1.3,
suburban: 1.0,
rural: 0.8

}s

const benchmark = baseBenchmarks[buildingType];
const adjustedMin = benchmark.min * locationAdjustments[location];
const adjustedMax = benchmark.max * locationAdjustments[location];

if (costPerSqft < adjustedMin) {
recommendations.push('[] Cost estimate appears below market average - consider reviewing material
specifications and labor rates');
} else if (costPerSqft > adjustedMax) {
recommendations.push('C1[] Cost estimate exceeds typical market range - review premium features and
location factors');
}else {
recommendations.push('[1 Cost estimate aligns with current market benchmarks for your region');

}

// Seasonal and market trend considerations
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const currentMonth = new Date().getMonth();
if (currentMonth >= 10 || currentMonth <= 2) {
recommendations.push(' % [ Winter construction may incur additional costs due to weather conditions');

}

return recommendations;

}

// Market trend simulation with realistic data
function getMarketTrends() {
return {
steel: { trend: 'increasing', rate: 4.2, reason: 'Global supply chain constraints' },
cement: { trend: 'stable', rate: 1.1, reason: 'Steady local production' },
wood: { trend: 'increasing', rate: 6.8, reason: 'Sustainable sourcing initiatives' },
labor: { trend: 'increasing', rate: 3.5, reason: 'Skilled worker shortage' }
¥
¥

// Advanced 3D building generation based on specifications
function updateBuildingModel(buildingType, area, plan) {
if (!building || !scene) return;

// Remove existing building
scene.remove(building);
building = null;

// Create new building based on specifications
building = new THREE.Group();

const dimensions = calculateBuildingDimensions(area, buildingType);
const materials = getBuildingMaterials(plan);

// Foundation with area-appropriate sizing

const foundationGeometry = new THREE.BoxGeometry(dimensions.width, 0.5, dimensions.depth);
const foundationMaterial = new THREE.MeshLambertMaterial({ color: materials.foundation });
const foundation = new THREE.Mesh(foundationGeometry, foundationMaterial);
foundation.position.y = -0.25;

foundation.castShadow = true;

foundation.receiveShadow = true;

building.add(foundation);
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