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Gradation



Aggregates
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Gradation
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𝑃𝑖 = (
𝑑𝑖

𝐷
)𝑛

Maximum Density Gradation (well-graded)

𝑃𝑖 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑠𝑖𝑒𝑣𝑒 𝑜𝑓
𝑠𝑖𝑧𝑒𝑑𝑖 𝑎𝑛𝑑 𝐷 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑎𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒
𝑠𝑖𝑧𝑒
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Gradation



Aggregates
Gradation
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Aggregates - Fineness Modulus (FM)15

•

•

•



Aggregates16

Maximum Density Gradation – Example

Solution:



Aggregates17

Gradation – Example



Aggregates
Gradation – Solution Part 1
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Gradation – Solution Part 1 continued

19 Aggregates
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20 Aggregates
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𝐹𝑀 =
σ 𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒%𝑟𝑒𝑡𝑎𝑖𝑛𝑒𝑑 𝑜𝑛 0.15𝑚𝑚, 0.3𝑚𝑚, 0.6𝑚𝑚, 1.18𝑚𝑚, 2.36𝑚𝑚, 4.75𝑚𝑚, 𝑎𝑛𝑑 9.5𝑚𝑚

100

𝐹𝑀 =
86 + 71 + +64 + 34 + 6 + 0 + 0 

100
=2.61

Gradation – Example Part 2



Aggregates - Blending
•

•

•
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𝑃𝑖 = 𝐴𝑖𝑎 + 𝐵𝑖𝑏 + 𝐶𝑖𝑐 + ⋯

𝑃𝑖 = 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑜𝑓 𝑏𝑙𝑒𝑛𝑑𝑒𝑑 𝑎𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑠𝑖𝑒𝑣𝑒 𝑖,

𝐴𝑖 , 𝐵𝑖 , 𝐶𝑖 = 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑜𝑓 𝑎𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒 𝐴, 𝐵, 𝐶 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑠𝑖𝑒𝑣𝑒 𝑖 𝑎𝑛𝑑

𝑎, 𝑏, 𝑐 = 𝑑𝑒𝑐𝑖𝑚𝑎𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑏𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑎𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒𝑠 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑏𝑙𝑒𝑛𝑑 𝑤ℎ𝑒𝑟𝑒 𝑡ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑖𝑠 1.



Aggregates22

Weighted averages of the component values
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Composite specific gravity (or density)



Aggregates
Blending Aggregates to Meet Specifications - Example
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Aggregates
Blending Aggregates to Meet Specifications - Example
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Aggregates
11. Cleanness and Deleterious Materials

•

•
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•

12. Affinity for Asphalt

𝑆𝐸 =
100𝑠𝑎𝑛𝑑

ℎ𝑐𝑙𝑎𝑦

https://www.youtube.com/watch?v=KSG83gr7Q00


Aggregates – Affinity of Asphalt27
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Aggregates – Affinity of Asphalt28
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13. Alkali–Aggregate Reactivity
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Sampling of aggregates



Mixing Water31
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Admixtures for Concrete32

•



Admixtures for Concrete33
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QUIZ 5

34



Thank You!!!
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