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Producing concrete with precise proportions is essential for ensuring strength, durability,
and overall quality of the final product. Whether you're a professional contractor or a DIY
enthusiast, understanding how to accurately mix concrete based on specific ratios and
volume requirements is crucial. In this guide, we'll explore how to produce 50 cubic feet
(ft³) of concrete using a weight-based ratio of 1:1.9:3.2, representing cement, sand, and
gravel respectively.

Why Accurate Concrete Mixing Matters

Proper concrete mixing ensures that the resulting material meets the desired
specifications for structural integrity and longevity. Incorrect ratios can lead to weak or
overly brittle concrete, increased costs, and potential safety issues. Using the right
proportions, especially when working with specific volume targets like 50 ft³, helps
optimize material usage and achieve consistent quality.

Understanding the Ratio: 1:1.9:3.2 (by Weight)

The ratio 1:1.9:3.2 signifies the relative weights of cement, sand, and gravel in the mix.
Here's what it means:

- Cement: 1 part
- Sand: 1.9 parts
- Gravel: 3.2 parts

This ratio influences the strength, workability, and durability of the concrete. It is often
selected based on the specific application, environmental conditions, and desired
properties.

---

Calculating the Total Weight of Materials Needed

Before mixing, the first step is to compute the total weight of cement, sand, and gravel
required to produce 50 ft³ of concrete, based on the given ratio.

Step 1: Determine the Volume of Concrete

- Total volume: 50 ft³

Step 2: Convert Volume to Weight



Since the ratio is based on weight, we need to convert the volume of concrete to the total
weight of materials. This requires understanding the density of the concrete mix and the
specific gravities of the materials involved.

Note:
- The typical density of concrete is approximately 145 lbs/ft³.
- Cement, sand, and gravel each have different densities, but for simplicity, we will
estimate the total weight based on the overall density of concrete and the proportion of
materials.

Step 3: Calculate Total Material Weight

Using the density of concrete:

- Total weight of concrete = Volume × Density
- Total weight = 50 ft³ × 145 lbs/ft³ = 7250 lbs

This is the total weight of the mixture, which includes cement, sand, gravel, and water.
For this calculation, we'll focus on the dry materials, assuming a typical water-cement
ratio later.

---

Determining the Individual Material Weights

Step 1: Find the Sum of Ratio Parts

Total parts = 1 (cement) + 1.9 (sand) + 3.2 (gravel) = 6.1 parts

Step 2: Calculate the Weight Per Part

- Weight per part = Total weight of dry materials / Total parts
- For simplicity, assume the total dry materials account for approximately 70% of the total
concrete weight (since water makes up about 15-20%).

Estimate of dry materials weight:

- Dry materials weight ≈ 0.7 × 7250 lbs = 5075 lbs

Now, divide this by the total ratio parts:

- Weight per part = 5075 lbs / 6.1 ≈ 832.79 lbs

Step 3: Calculate Individual Material Weights

- Cement: 1 × 832.79 ≈ 832.79 lbs
- Sand: 1.9 × 832.79 ≈ 1582.30 lbs
- Gravel: 3.2 × 832.79 ≈ 2666.53 lbs

---



Converting Material Weights to Volumes

To help with actual mixing, convert weights back to approximate volumes, considering
typical densities:

- Cement: ~94 lbs/ft³
- Sand: ~100 lbs/ft³
- Gravel: ~105 lbs/ft³

Step 1: Calculate Volumes of Each Material

- Cement volume = 832.79 lbs / 94 lbs/ft³ ≈ 8.86 ft³
- Sand volume = 1582.30 lbs / 100 lbs/ft³ ≈ 15.82 ft³
- Gravel volume = 2666.53 lbs / 105 lbs/ft³ ≈ 25.43 ft³

Step 2: Verify Total Volume

Sum of material volumes:
8.86 + 15.82 + 25.43 ≈ 50.11 ft³

This slightly exceeds 50 ft³ due to rounding, but it confirms that the calculations are close
enough for practical purposes.

---

Adjusting for Water and Final Mixing

Step 1: Determine Water Content

A typical water-cement ratio ranges from 0.4 to 0.6, depending on desired workability and
strength. Let's assume a ratio of 0.5.

- Total cement weight: 832.79 lbs

- Water weight = 0.5 × cement weight = 0.5 × 832.79 ≈ 416.40 lbs

Step 2: Convert Water Weight to Volume

- Water density ≈ 62.4 lbs/ft³

- Water volume = 416.40 lbs / 62.4 lbs/ft³ ≈ 6.68 ft³

Step 3: Final Mix Volume

Total volume of dry materials + water:

- Dry materials: ~50 ft³
- Water: ~6.68 ft³

Total wet concrete volume: approximately 56.68 ft³, but during mixing, the water fills the
voids, and the final set volume remains close to 50 ft³.



---

Practical Steps for Mixing 50ft³ of Concrete

Materials Needed:

1. Cement: approx. 833 lbs
2. Sand: approx. 1582 lbs
3. Gravel: approx. 2667 lbs
4. Water: approx. 417 lbs (about 6.7 ft³)

Equipment Needed:

- Large-scale mixer or multiple smaller mixers
- Accurate scales for measuring materials
- Containers or shovels for batching
- Water source

Mixing Procedure:

1. Batch the Dry Materials

- Measure and mix cement, sand, and gravel thoroughly to ensure uniform distribution.

2. Add Water Gradually

- Slowly add water to the dry mix while continuously mixing.
- Adjust water addition based on workability and desired consistency.

3. Mix Thoroughly

- Continue mixing until the concrete achieves a uniform, workable consistency.

4. Transport and Place

- Use appropriate tools and techniques to place the concrete in the desired location
promptly.

---

Tips for Accurate Concrete Production

- Always use calibrated scales to measure materials.
- Keep in mind environmental factors like humidity and temperature, which can affect
setting times.
- Use appropriate safety gear and follow safety protocols during mixing and pouring.
- Consider adding admixtures if specific properties like faster setting or increased
durability are required.
- For large volumes like 50 ft³, consider sourcing premixed concrete or batching at a
concrete plant for consistency.



---

Conclusion

Producing 50 ft³ of concrete with a ratio of 1:1.9:3.2 (by weight) involves careful
calculation of material quantities, conversions between weights and volumes, and precise
measurement during mixing. By following the outlined steps, you can ensure your
concrete mix is accurate, cost-effective, and meets your project’s structural requirements.
Remember, the key to successful concrete production lies in meticulous planning, precise
measurement, and thorough mixing. Whether for a small DIY project or a large
construction task, understanding these principles helps achieve durable and high-quality
concrete outcomes.

Frequently Asked Questions

How do I calculate the amount of cement, sand, and
gravel needed to produce 50 ft³ of concrete with a
1:1.9:3.2 ratio?
First, determine the total parts: 1 + 1.9 + 3.2 = 6.1. Then, find the total volume of dry
ingredients based on the concrete volume and their proportions, converting to weight
using material densities. This allows you to calculate the exact weights for each
component.

What are the typical densities of cement, sand, and
gravel used in calculations?
Common densities are approximately 1.44 tons/m³ for cement, 1.6 tons/m³ for sand, and
1.5 tons/m³ for gravel. These values help convert volume measurements into weights for
precise mixing.

How does the mix ratio of 1:1.9:3.2 affect the strength
and durability of the concrete?
The ratio influences the concrete's strength; a 1:1.9:3.2 mix is designed for specific
structural needs, balancing workability and strength. Proper proportions ensure durability
and performance consistent with project requirements.

Can I mix this concrete ratio manually, or do I need
specialized equipment?
While small batches can be mixed manually using shovels and wheelbarrows, for
consistent results at 50 ft³, using a concrete mixer or batching equipment is recommended
to ensure accurate proportions and thorough mixing.



What is the significance of maintaining the 1:1.9:3.2
ratio during mixing?
Maintaining the specified ratio ensures the concrete achieves the desired strength,
workability, and durability. Deviating from the ratio can compromise structural integrity
and performance.

How do I convert the calculated weights of materials
into practical quantities for purchase?
Once you determine the weights of cement, sand, and gravel needed, you can purchase
these materials in standard bag sizes or bulk quantities, rounding up as necessary to
account for wastage and ensuring sufficient supply.

What precautions should I take when preparing and
pouring this concrete mix?
Ensure proper mixing to achieve uniformity, use appropriate safety gear, avoid adding
excessive water, and pour the concrete promptly to prevent setting before placement.
Proper curing afterward is also essential for strength development.

How long does it typically take for this concrete to cure
and reach its full strength?
Concrete generally gains strength rapidly in the first 7 days, reaching about 70% of its
ultimate strength, with full curing and strength development occurring over 28 days with
proper curing practices.

Are there any adjustments needed if I want to modify
the ratio for a different project requirement?
Yes, changing the ratio affects the concrete's properties. Consult structural engineering
guidelines or a professional to adjust the mix ratio appropriately for different load-bearing
or environmental conditions to ensure safety and performance.

Additional Resources
We Want To Produce 50ft³ Of Concrete With A Ratio Of 1:1.9:3.2 (by Weight) Of Cement,
Sand, And Gravel — this is a common requirement in construction projects that demand
precise mix proportions for strength, durability, and workability. Whether you're a
professional engineer, a contractor, or a DIY enthusiast, understanding how to accurately
calculate and prepare concrete mixes is vital. This guide provides a comprehensive step-
by-step process to produce 50 cubic feet of concrete based on the specified ratio, ensuring
your project’s success while minimizing waste and costs.

---



Understanding the Concrete Mix Ratio

Before diving into calculations, it’s essential to grasp what the ratio 1:1.9:3.2 (by weight)
signifies.

What Does the Ratio Represent?

- Cement: Sand: Gravel — in this case, for every 1 part of cement, you have 1.9 parts of
sand and 3.2 parts of gravel.
- By Weight — these parts are proportional based on weight, not volume. This is crucial
because the densities of materials differ; cement is much denser than sand and gravel.

Why Use a Ratio?

Using a mix ratio allows for precise control over the properties of the concrete, affecting
strength, workability, and durability. This specific ratio indicates a mix suitable for
general-purpose concrete, combining adequate cement content with sufficient fine and
coarse aggregates.

---

Step 1: Establish the Total Weight of Material Needed

How to Convert Volume to Weight?

Since the ratio is based on weight, we need to determine the total weight of all materials
required to produce 50 ft³ of concrete.

Step 2: Calculate the Total Parts of the Ratio

Add the parts:

- Cement: 1
- Sand: 1.9
- Gravel: 3.2

Total parts = 1 + 1.9 + 3.2 = 6.1 parts

This total represents the sum of all components in the mix.

---

Step 3: Determine the Density of Materials

To convert volume to weight, we need typical densities:

- Cement Density: approximately 94 lb/ft³
- Sand Density: approximately 100 lb/ft³
- Gravel Density: approximately 105 lb/ft³

Note: These densities can vary based on moisture content and material specifics but are



standard estimates for calculations.

---

Step 4: Calculate the Total Weight of Concrete Needed

Volume to Weight Conversion

Assuming the concrete mix is to be produced in a batch of 50 ft³, we need to determine the
total weight of all components combined.

Step 5: Calculate the Total Weight of Each Material

Since the ratio is based on weight, and we know the total volume, we need to determine
the total weight of the concrete mixture.

For simplicity, we can assume the density of the finished concrete is approximately 145
lb/ft³ (a typical value for concrete).

Total weight of concrete = Volume × Density = 50 ft³ × 145 lb/ft³ = 7250 lb

---

Step 6: Distribute Total Weight According to the Ratio

Now, distribute this total weight into the parts of the ratio:

- Cement: (1 / 6.1) × 7250 lb ≈ 1189.34 lb
- Sand: (1.9 / 6.1) × 7250 lb ≈ 2253.28 lb
- Gravel: (3.2 / 6.1) × 7250 lb ≈ 3797.38 lb

These are the approximate weights for each component required to produce 50 ft³ of
concrete.

---

Step 7: Convert Weights to Volumes of Raw Materials

Since materials are usually purchased or measured by volume (especially sand and
gravel), convert these weights back to volume using their densities.

Cement Volume:

- Volume = Weight / Density
- Cement volume = 1189.34 lb / 94 lb/ft³ ≈ 12.65 ft³

Sand Volume:

- Sand volume = 2253.28 lb / 100 lb/ft³ ≈ 22.53 ft³

Gravel Volume:



- Gravel volume = 3797.38 lb / 105 lb/ft³ ≈ 36.17 ft³

Note: The total volume of raw materials exceeds the target volume due to compaction and
void spaces. In practice, adjustments are made during mixing to account for these factors.

---

Step 8: Adjust for Practical Mixing Considerations

Concrete mixing involves some volume loss due to air pockets and packing density.
Typically, a wastage or adjustment factor of about 10-15% is considered.

Adjusted Volumes:

- For safety, reduce the total volume of each component by approximately 10% to ensure
the final batch meets the 50 ft³ requirement without excess.

For example:

- Cement: 12.65 ft³ × 0.9 ≈ 11.39 ft³
- Sand: 22.53 ft³ × 0.9 ≈ 20.28 ft³
- Gravel: 36.17 ft³ × 0.9 ≈ 32.55 ft³

---

Step 9: Practical Implementation & Mixing

Materials List:

- Cement: approximately 11.4 ft³
- Sand: approximately 20.3 ft³
- Gravel: approximately 32.6 ft³

Mixing Procedure:

1. Prepare the Site and Materials:
- Measure materials accurately.
- Ensure sand and gravel are free from excessive moisture or debris.

2. Mix Dry Components:
- Combine cement, sand, and gravel thoroughly in dry state.

3. Add Water Gradually:
- Typically, a water-cement ratio of about 0.45 to 0.6 is suitable.
- For a ratio of 0.5, calculate water volume:

- Total cement weight = 1189.34 lb
- Water = 0.5 × 1189.34 lb ≈ 595 lb
- Convert to gallons: 1 gallon of water weighs approximately 8.34 lb

- Water volume = 595 lb / 8.34 lb/gal ≈ 71.3 gallons



- Mix water in gradually, ensuring uniform consistency.

4. Mix Thoroughly:
- Continue mixing until a uniform, workable consistency is achieved.

5. Pour and Cure:
- Pour the concrete into molds or forms.
- Cure properly to reach desired strength.

---

Final Notes and Tips

- Always verify local material densities, as they can vary based on moisture content and
source.
- Use appropriate safety gear when handling cement and other materials.
- Perform trial mixes if possible, to fine-tune the proportions based on actual material
properties.
- Maintain consistency in measurements and mixing procedures for uniform quality.

---

Conclusion

Producing 50 ft³ of concrete with a mix ratio of 1:1.9:3.2 (by weight) involves careful
calculation and practical adjustment. By understanding the ratio, material densities, and
volumetric conversions, you can accurately determine the quantities of cement, sand, and
gravel needed. Proper mixing, handling, and curing will ensure the final product meets
project specifications and performs reliably in structural applications. Whether for small-
scale repairs or large construction projects, mastering these calculations enhances quality
control and project success.
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