
• Specific gravity?
• Four moisture conditions of aggregate

– Damp or Wet or moist (more than 100%)
– Saturated surface dry (SSD) (100%)
– Air-dry (less than 100%)
– Oven-dry or bone dry (0%)
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Specific gravity of aggregate
Permeable pore or capillary pore

Impermeable pore

Capillary pores are interconnected and extended upto surface

• Absolute specific gravity
– All pores are excluded from V

• Apparent specific gravity
– Impermeable pores are included
– Permeable pores are excluded from V

• Bulk specific gravity (OD weight is used)
– All pores are included in V

• Bulk specific gravity SSD (SSD weight is 
used)
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Bulk density
• Loose or compacted (rodding, jigging)
• Batching by volume
• Bulk density = Mass/volume 

– (volume includes all kind of voids; permeable, impermeable, 
inter-particle)

• Factors affecting the bulk density
– Moisture content, FA+CA
– Grading, specific gravity, surface texture, shape and angularity

• Rodded bulk density = 1200 – 1760 kg/m3

– (75 – 110 lb/ft3)
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• Bulk density = Unit weight 



Absorption Capacity and Moisture Content

• Total Moisture Content
• Surface Moisture = Free Moisture
• Absorption Capacity
• Total Moisture = Absorbed water + Surface water

4



Examples explaining 
use of specific gravity and moisture content
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Examples explaining 
use of specific gravity and moisture content
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OD** SSD OD field

W 190 190 220 140

C 267 267 267 267

PFA 89 89 89 89

FA 770 778 770 816

CA 1127 1150 1127 1161

sum 2443 2473 2473 2473

KHAN MD RAOHA
Typewriter

KHAN MD RAOHA
Typewriter
190 + (770*0.01) + (1127*0.02) =  220

KHAN MD RAOHA
Typewriter

KHAN MD RAOHA
Typewriter
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KHAN MD RAOHA
Typewriter
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SSD OD field

W 190 220 140

C 267 267 267

PFA 89 89 89

FA 779 771 817

CA 1150 1127 1161

sum 2474 2474 2474
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Material Mass (kg) Specific Gravity
Water 150 1.00
Cement 400 3.15
Fine Aggregate 700 2.50 (bulk SSD)
Coarse Aggregate 1150 2.60 (bulk SSD)

Homework – 2: 

Following masses of materials are used to produce a batch of concrete. 
Moisture of content of fine aggregate and coarse aggregate is 3.5% and 
0.5%. Absorption capacity of aggregates is 2%.

1.What is the volume of compacted concrete if the assumed air content 
is 3%?
2.Calculate the w/c ratio.
3.Calculate the density of compacted concrete.
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