Cold-Weather Concreting
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Setting Times at Different

Temperatures
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Rule of Thumb
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“For every 10°C reduction in
concrete temperature, the times of
setting of the concrete N
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Rule of Thumb - continued

When the temperature is low, this
the amount of time
that the concrete can be
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Effect of Casting Temperature on Slump
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Cements
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Not all cements will act the same
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Not all mixture designs will act the same
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Effect of Freezing Fresh Concrete
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If Unexpected Freezing
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Concrete should be OK if the
strength was above =~ |||
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Frozen Concrete

Experiments
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Mixture Design

= 50 mm cubes

- Fine aggregate — 1500 grams




Compressive Strength 14 Days (MPa)
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Comparison graph
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High slumps will cause problems
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Use concrete with a lower slump

If bleed water is present on flat work,

S dnll= i with a hose prior to troweling
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Evaporation of Surface

Moisture from Concrete.

Even in wind and Low
Humidity.
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Pre - Placement
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.|l ice and snow MUST be removed

from forms, decks and subgrades
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Pre - Placement

sl O Oy
The temperature of subgrade and
forms needs to be above freezing

Concrete should NOT be placed on
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Cold-Weather Concreting
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Type Il or high-early-strength cement

Additional portland cement (50 to 100
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Portland Cement

portland cement is a normal
general-purpose cement

portland cement is a high
early strength cement and causes
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Portland Cement

Type 11l is like Type | except that it
is ground finer - cost more

Normally used at
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Effect of Temperature of Materials
on Concrete Temperatures

0.22(T,M, + TcMc) + TyMy, + TyaMya
0.22(M, + M.) + M, + M4

T =temperature of the freshly mixed concrete, °C
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EXAMPLE:
Mixture, kg per cubic meter
Aggregates, 1,406 kg @ -7 C
Cement, 256 kg @ 27 C
Water, 129 kg @ 7 C

Need to heat the water to 21 C if concrete

temperature is required to be 5 C.
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Do not use “Hot Concrete”

The concrete and the ground
should be no more than

17 C difference
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Heating Materials
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Admixtures

Calcium Chloride
(CaCl,, is to be
added to the mix
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Why Calcium Chloride in Concrete?
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high initial strength

reduced final set time

improved workability
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Calcium chloride increases the strength



Why notf use Calcium Chloride

Increases drying shrinkage

~

Potential reinforcement corrosion




The Building Code will not allow

Calcium Chloride to be used:
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Prestressed concrete

Concrete with embedded aluminum
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Other accelerating admixtures are available
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Curing requirement
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You must monitor the curing
environment for /5 7/ =15
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In most cases
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Insulating blankets will provide

adequate temperature protectlon




Graph of Heat of Hydration
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Retains the Heat of Hyc
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Insulating Blankets

Gale sla gy

Must be dried out between use
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Will get wet when in contact with
the concrete
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Enclosures
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Heated Enclosures
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Direct-Fired
Heater




Direct Fired Heat

Can be a Safety Problems
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1. reacts with calcium hydroxide to
fOI;I;I calcium carbonate creating a weak, dusty
surface
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Better method
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Placing Concrete in Cold Weather
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Un-vented heaters will cause the surface to
dust - may kill workers !




Cylinders must be Protected
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Cylinders are to be kept between

16 - 27 C while in the field
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Ways of Protecting Cylinders
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Any,Questions?
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