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Abstract

This project i1s based on the remodeling and rehabilitation of a
concrete house iIn the town of Guanica, Puerto Rico. The
remodeling and rehabilitation of this house needed construction
management and effective cost management. For this, a cost
analysis was carried out on the main components of the
remodeling and rehabilitation of this house and a category system
was developed to establish the allocation of the budget for each
necessity. It was found that by developing a detailed cost analysis
with enough information, it would help economic and financial
decision-making. The researched data for the cost of each material
Included three of the largest construction material distribution
chains in Puerto Rico: Home Depot, ACE Hardware and National
Lumber and Hardware. A minimum of two option packages were
directly compared with the allocated budget and an objective
decision was made towards the best financial and economic
option.

Introduction

The focus of this project is the remodeling and rehabilitation of a
concrete house in the town of Guanica, Puerto Rico. As part of the
project, different categories were generated to classify the type of
effort, work, materials, tools, and processes that must be present in
the execution of each different task. Multiple project management
tools were used during the development of the project, some that
can be mentioned are cost management, cost analysis, quality
control and risk analysis. An initial budget was established, but the
costs exceeded this budget, for this reason a cost analysis was
carried out on each material and component needed In each
category. Because costs were exceeded, the budget was balanced
and allocated based on need for each category of the remodeling.
The following categories were generated to generalize the budget
allocation:

Furniture Structure Electrical

Kitchen Yard

The objectives of the project were to reduce the costs of
remodeling and rehabilitating the house. As part of the cost
reduction efforts a cost analysis was carried out, so that a direct
comparison of cost per material could be analyzed and each
supplier could be considered per category of necessity. Within the
analysis it was established that a minimum of two option packages
would be presented. By having different options, an evaluation
was completed, so it helped to determine the best option based on
the approved budget and the high-quality materials needed. The
option package included three of the largest construction material
distribution chains in Puerto Rico: Home Depot, ACE Hardware
and National Lumber and Hardware. But were not limited to
considering other suppliers such as: Sherwin-Williams for paint,
“La Electrica” from Ponce for electrical materials, Rooms To Go
for high end quality furniture, Global Mattress and Sams Club for
home essential appliances.
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» Kaizen for Constructions Project

By completing a walk around in the interiors and exteriors of the
structure, information about the work areas was gathered. The
owner of the structure was interviewed, and by a brainstorming
session Ideas were collected, this helped to generated a list of
categories for each area of work and listed constructions materials
needed. Table 1 presents the brainstormed ideas and the relation
they have with each category.

Table 1

Initial Ideas Brainstorming

Item Ideas Felation Category
1 Foof Eeconditioning Structure

2 Wall cracks fix Structure

3 Pamnt Work Structure

- Patio cleanup Yard

3 Electrical Safety Electrical

& Kitchen Modermization Kitchen

T Guest Rooms Furniture

It was necessary to collect information of what was expected as
the final product of the structure and for this the list of ideas
establish a baseline of the focus areas. Because so many ideas
were presented, a category system was created, and each idea was
paired with their respective category. Table 2 presents the Cost
Allocation Categories that were defined and the budget per
development area.

Table 2
Cost Allocation Category

Item Category Budget

1 Fumiture $15.000.00
2 Structure $17.000.00
3 Kitchen $7.,000.00
- Electrical $4.000.00
i Yard $4.000.00

» Roof Measurements

The roof material estimated was performed by measuring the
length and width of the roof, basic mathematics was implemented
and used coating material formula for product estimation, Figure 1
presents a view of the roof conditions. Equation (1) performs the
mathematical expression for the area estimation. Table 3 presents
the calculations of the estimated area for the roofing process.

A= WxL (1)

Table 3

Roof Area Measurements

Width ft Length ft. Total Area ft"2
16 66 1,716

Figure 1 Roof Initial Conditions

Methodology

» Research Cost Data

Data research in cost material for structural work was performed,
the research recollected the cost of each material from the three
principal suppliers: Home Depot, ACE Hardware, National
Lumber and Hardware and included a proposal by Private
Contractor. The materials were analyzed, and the considered
parameters were cost and quality.

» Organize and Compare Cost Data

Using Microsoft Excel program Table 4 was developed to present
the overall data comparison from each mayor supplier and the
description of the structural areas worked.

Table 4
Compare Cost Data

Item  Areaof Home ACE National Contr
Work Depot

1 Eoof 51,691 51,514, 51,611 $1.480

2 Windows 58,683 58,893 57,020 58,360
and Doors

3 Paint $2.228 52,036 51,755 52,304

4 Walls $2.000 52,000 %2000 $2.519

3 A/C 5031 5021 5033 5021
Patching

» Option Package Selection

The research of all construction materials has been completed, the
option package determined the best cost reduction option and
provided the best highest benefit provider.

» Costs Tiers Organization

A three-level tier analysis was developed, group A is the high
Importance and need strict management, group B are significant
but need moderate control, and the third level are less significant
may be less controlled or neglected based on functionality, Table
5 presents the ABC Tier level distribution.

Table 5
ABC Tier Level Distribution

Item Category Tier
1 Furniture A
2 sStructure A
3 Kitchen B
4 Electrical A
3 Yard C

» Budget Review

Budget analysis for the incurred cost versus the balanced budget
was performed. Each option was evaluated against the estimated
and the expected values for each category. Man, hours labor was
accounted into fixed cost were the weekly rates weas provided by
the contractor and only the constructions materials, furniture,
tools, and home appliances were the variable component.
Materials were dependent on the supplier and or available sales.

» Analysis of Overhead

Any cost that was not consider at the beginning of the project was
reviewed, construction materials were identified by the task or
area of work, Tier B and Tier C materials, were address as the
Implementation of Tier A was In process, this way over head was
not impacting Tier A materials. Risk analysis supported the
overhead mitigation and elimination.
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Results and Discussion

» Cost Analysis Tables and Graphs Discussion

Figure 2 provides a direct comparison for each option package.
Budget was limited to $50,000 and at least a 5% of saving was
targeted In the project planification, meaning that the minimum
desire saving cannot be less than $2,500, while Figure 3 provides
the graph comparison of the total savings per Option Package. All
four options complied with the minimum savings of 5% and were
considered for the best option analysis.
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Figure 2 Option Package Comparison Graph
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Figure 3 Option Package Savings Comparison

Conclusion

The cost analysis turned out to be successful, the data collected
allowed a direct comparison between four options. The options
presented were a combination of materials and components that
could be purchased from Home Depot, ACE Hardware, National
Lumber and Hardware suppliers. Within the analysis, the best
possible economic option and the best possible quality option
were taken into consideration. As established in the plan, the two
best options were presented, these were Option Number 3 and
option Number 4. Option Number 3 presents the best results In
terms of economic savings and with the minimum cost that
Impacts the budget. While Option Number 4, although it is not the
option with the best economic savings in materials, Is part of a
proposal from a private contractor, who agreed to purchase the
materials established by the project cost analysis. The final
decision made was to accept Option Number 4 offered by the
private contractor who provided the complete service and bought
all the materials needed per task. The contractor offered a
warranty for his job and guaranteed the best practices with high
fidelity to his service.
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