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In the field of civil engineering and architectural project management, the accuracy of a construction estimate often
serves as the thin line between a project's financial success and its catastrophic failure. Among the most enduring
and respected resources in this discipline is the work of Max Fajardo Jr., specifically his seminal text, Simplified
Construction Estimate. This resource has become a cornerstone for professionals and students alike, offering a
systematic approach to quantifying materials and labor in an environment where precision is paramount.

Construction estimation is not merely the act of guessing costs; it is a rigorous technical process involving
mathematical modeling, material science, and logistical planning. By utilizing the Fajardo Methodology, estimators
can transform architectural blueprints into granular data, ensuring that every bag of cement, every piece of rebar,
and every cubic meter of aggregate is accounted for. This article provides a comprehensive technical analysis of
these methods, focusing on concrete proportioning, masonry, plastering, and the underlying mathematical
frameworks that drive modern construction efficiency.

The Core Principles of Technical Quantity Surveying

Quantity surveying is the professional discipline of calculating the exact amount of materials required for a
construction project. According to the principles laid out in Simplified Construction Estimate, the process begins
with a thorough understanding of the unit of measurement. Estimates are generally categorized into two types:
Preliminary Estimates (rough cost per square meter) and Detailed Estimates (itemized material lists).

Detailed estimation requires the breaking down of a structure into its primary components. These components
generally include:

e Substructure: Excavation, footings, and foundation walls.

e Superstructure: Columns, beams, slabs, and load-bearing walls.
 Finishes: Plastering, tiling, painting, and ceiling works.

« Utilities: Plumbing, electrical, and mechanical systems.

The Fajardo approach emphasizes the Unit Method, where the estimator calculates the volume or area of a
specific component and then applies a standardized factor (coefficient) to determine the material requirement. This

method minimizes human error and accounts for waste factors that occur during the handling and installation of
materials.

Concrete Mixing and Proportioning: The Mathematical Foundation

One of the most critical sections of the Fajardo text involves concrete mixing. Concrete is a composite material
composed of cement, fine aggregate (sand), coarse aggregate (gravel), and water. The strength of the resulting
structure depends entirely on the Water-Cement Ratio and the volumetric proportions of the dry ingredients.

Standard Concrete Proportions

Fajardo categorizes concrete into various classes based on their intended use and compressive strength. These
are traditionally expressed in ratios such as 1:2:4, where the numbers represent the parts of cement, sand, and



gravel respectively.



Concrete Class Proportion (C:S:G) Common Application Compressive Strength
(approx. psi)

Class AA 1:15:3 Submerged structures, 4,000+
heavy-duty columns

Class A 1:2:4 Slabs, beams, columns, 3,000 - 3,500
stairs
Class B 1:25:5 Curbs, gutters, 2,500

unreinforced slabs

Class C 1:3:6 Plant boxes, lean concrete, 2,000
non-structural

The Volume Method of Estimation

To calculate the amount of cement, sand, and gravel required for a slab, the estimator must first determine the Net
Volume (Length x Width x Thickness). However, dry ingredients lose volume when mixed with water. This is known
as the Shrinkage Factor. Fajardo’s method uses predetermined multipliers to simplify this calculation.

For instance, using a 40kg bag of cement for Class A concrete, the multipliers per cubic meter of concrete are
typically:

¢ Cement: 9.0 bags per m?

e Sand: 0.44 m3 per m3

e Gravel: 0.88 m3 per m3
Example Calculation:If a reinforced concrete beam has dimensions of 0.30m x 0.50m x 6.00m, the volume is

0.90 m3. For a Class A mix:Cement = 0.90 x 9.0 = 8.1 bags.Sand = 0.90 x 0.44 = 0.396 m3.Gravel = 0.90 x 0.88 =
0.792 m3.

Masonry and Plastering: Surface Area Analysis

Masonry works involve the calculation of Concrete Hollow Blocks (CHB) and the mortar required to bind them. In
the Simplified Construction Estimate, the standard size of a CHB in the Philippines is often 10cm x 20cm X
40cm (4") or 15cm x 20cm x 40cm (6").

CHB Quantity Estimation

The standard rule of thumb in the Fajardo system is that there are 12.5 pieces of CHB per square meterof wall
area. This remains constant regardless of the thickness of the block, as the face area (20cm x 40cm) does not
change.

The Plastering Process
Plastering is often underestimated because it is applied to both sides of the wall. As highlighted in the technical
snippets, calculating the net area for plastering requires subtracting any voids such as posts, windows, and doors.

Step-by-Step Plastering Estimation:

1. Calculate Total Wall Area: Multiply the length of the wall by the height. (e.g., 3.00m x 4.00m = 12.00 sg. m).
2. Account for Dual Surfaces: If both sides of the wall are to be plastered, multiply the area by 2. (12.00 x 2 =
24.00 sg. m).



3. Subtract Voids: Deduct the area occupied by concrete columns (posts) and openings. If a post is 0.30m wide
and 4.00m high, subtract 1.2 sg. m from the total.

4. Determine Mortar Volume: Use the thickness of the plaster (usually 12mm to 20mm) to find the volume.

5. Apply Mix Ratios: Use Class A, B, or C mortar ratios to find the cement and sand requirements.

The Role of Reinforcing Steel Bars (Rebars)

Estimation of steel is perhaps the most complex part of the process due to the need for Overlap Splices and
Hooks. Rebars are typically sold in standard lengths (6.0m, 7.5m, 9.0m, 10.5m, and 12.0m). The Fajardo method
simplifies this by providing weight-per-meter constants or by using the Simplified Member Method.

Lateral Ties and Stirrups

For columns and beams, the amount of steel for ties or stirrups is calculated based on the spacing requirements
specified in the structural code. The length of one tie must include the hooks (usually 135-degree seismic hooks).
The total number of ties is calculated as:Number of ties = (Length of member / Spacing) + 1.

Wood Piles and Carpentry Works

In geotechnical engineering and foundation works, wood piles are often used for soil stabilization in soft ground. As
referenced in the data, the Simplified Construction Estimate details the use of "Wood Piles" (Section 11-4).
Estimating piles requires a deep understanding of the driving depth and the diameter of the timber. Unlike concrete,
timber is often estimated by Board Foot (BF), a unit of volume defined as a board 12 inches long, 12 inches wide,
and 1 inch thick.

Formula for Board Feet:BF = (Thickness in inches x Width in inches x Length in feet) / 12.

Comparative Analysis: Traditional vs. Digital Estimation

While Max Fajardo’s methods are rooted in manual calculation, they form the algorithmic logic for modern
estimation software. Below is a comparison between manual estimation using the Fajardo method and modern
Building Information Modeling (BIM) quantification.



Feature Fajardo Manual Method Digital BIM (Revit/Navisworks)

Speed Slower; requires manual takeoff Instantaneous after modeling
Accuracy High, but prone to human arithmetic Extremely high; depends on model
errors accuracy
Waste Factor Manually applied based on experience Automatically calculated via
parameters
Adaptability Requires full recalculation for changes Dynamic updates as the design
changes
Requirement Deep understanding of math/ Technical software proficiency
construction

Practical Implementation: A Field Guide for Estimators

To successfully implement the Simplified Construction Estimatemethodology in a real-world scenario, the
estimator must follow a rigorous workflow to ensure no costs are overlooked.

1. Document Review

Begin by cross-referencing the Architectural Plans with the Structural Plans. Often, there are discrepancies in wall
thicknesses or column dimensions. The Specifications Manualmust also be consulted to determine the concrete
class (e.g., is the slab Class A or Class B?).

2.The Site Visit

Estimation is not just about the plans; it is about the environment. Soil conditions affect excavation costs. The
distance from the material supplier affects the Hauling Costs. Fajardo emphasizes that "Simplified" does not mean
"Ignoring Variables."

3.The "Order of Work" Checklist

Always estimate in the order of construction. This prevents the omission of critical "invisible" items like formworks,
scaffolding, and tie wires.

e Earthworks: Staking, excavation, backfilling, and compaction.
* Reinforcing Steel: Foundation, columns, beams, slabs.

e Concrete Pouring: Including the cost of vibrating and curing.
e Masonry: Block laying and scaffolding.

 Finishing: Waterproofing, plastering, and painting.

Case Study: Overcoming Common Estimation Failures

A common failure in construction projects is the Underestimation of Waste. In a residential project in Manila, an
estimator calculated the exact volume of concrete for a 100 sq. m slab but failed to account for the "bulking" of sand
or the spillage during the manual mixing process. This resulted in a 15% shortage of cement halfway through the
pour.

Solution: By applying the Fajardo Contingency Factors, the estimator should have added a 5% to 10% waste
allowance for concrete and a 10% allowance for rebars to account for cutting scraps. Utilizing the tables in the 2000



edition of the book helps mitigate these risks by providing "net" versus "gross" material requirements.

Synthesis of the Fajardo Methodology

The enduring legacy of Max Fajardo Jr.'s work lies in its ability to take complex engineering requirements and distill
them into actionable, simplified formulas. Whether you are calculating the number of bags of cement for a small
renovation or managing a multi-story commercial development, the fundamental principles of volume, area, and
material ratios remain the same.

Modern estimators must view these simplified methods not as an obsolete relic of the pre-digital age, but as the
essential logic required to verify the outputs of modern software. A computer can provide a number, but an
estimator trained in the Fajardo method understands *why* that number exists. This deep technical understanding
allows for better troubleshooting on-site, more accurate bidding, and ultimately, more resilient and cost-effective
structures. As construction technology continues to evolve, the core mathematical frameworks provided in
Simplified Construction Estimatewill continue to serve as the bedrock of the industry, ensuring that the
transition from blueprint to building is both predictable and profitable.
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