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Mixer reading 0A
Aggregate water 2411
Water density 1.000
11323 kg
101151
Concrete Temp. (tar 23.0 °C

Component Material

Mix

Component

Description

Target

Actual % Error

Density Temp Moisture

Trim

__Quantity

111

WATER #1 COLD WATER

WATER #2 HOT WATER

SILO #1 SUNDANCE
SILO #4 TYPE-10
BIN #2 14-5mm
BIN #4 28-14mm
BIN #3 SAND

DRY ADMIX #01 SIKA AER CA

DRY ADMIX #05 VISCOCRETE2100
DRY ADMIX #06 SIKA 4R
MANO25 SIKATARDA440
MANO26 SIKA CNI

Production Volu

11

142

0
120
360
625
327
670

205
204

1800
3180
1663

210
215

2.44%
5.39%
-1.33%
-0.56%
0.63%
5.23%
-1.08%

1.000
1.000
2.050
3.150
2.600
2.600
2.600
1.010
1.200
1.020
1.152
1.300

5.0

0.00

0.00
0.00
0.00
2.78
2.72
5.76
0.00
0.00
0.00
0.00
0.00

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
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Cold Weather Concrete

fallen to,
during th
is definec
concrefte
exposure

TXDOT lte
concrete
shade is

PROB
WEAT
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Problems in Cold Weather

* Freezing
» Surface

Set Time and Temperature

laboratory (75°F) is: concrete temperature of: be as follows:

Initial Set: 12.6 hrs.
Final Set: 18.9 hrs.
Initial Set: 9.3 hrs.
Final Set: 13.9 hrs.

Initial Set: 4.0 hrs. . Initial Set: 6.9 hrs.

Final Set: 6.0 hrs. 55°F Final Set: 10.4 hrs.
Initial Set: 5.2 hrs.
Final Set: 7.9 hrs.
Initial Set: 4.0 hrs.

Final Set: 6.0 hrs.

35°F

45°F

65°F

75°F
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Fresh Concrete
Temperature

Table 5.1—R p
Section size, minkmum dimension
<12 in. (300 mm) l 12 to 36 in. (300 to 900 mm) | 36 to 72 in. (900 to 1800 mm) ‘ >72 in. (1800 mm)

Line Air temperature concrete temp as placed and

) sSEre | 50°F (10°C) [ 45°F (7°C) ‘ 40°F (5°C)
Minimum concrete temperature as mixed for indicated air temperature*
2 Abave 30°F (~1°C) 60°F (16°C) 55°F (13°C) S0°F (10°C) 45°F (7°C)
3 00 30°F (~18 to —1°C) 65°F (18°C) 60°F (16°C) S5°F (13°C) 50°F (10°C)
4 Below 0°F (~18°C) 70°F (21°C) 65°F (18°C) 60°F (16°C) S5°F (13°C)
gradual drop in first 24 hours after end of protection

: - 50°F (28°C) 40° (22°C) 30°F (17°C) 20°F (11°C)

“For colder weather, a greater margin in temperature is provided between concrete as mixed and required minimum temperature of fresh concrete m place.
Note 1: For Line 1, maximum placement temperature is minimum temperature in the table plus 20°F (11°C).
Note 2: For Lines 2-4, maximum temperature is minimum temperature in the table plus 15°F (9°C)

Remove
surfaces
concrete

Ensure th
minimizec
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During/After placement

* Insulation,
source mc
temperat

» After plac
(at or belc
insulafion

* Insulation

Protection Period

Table 7.2—Length of protection period for concrete |
placed during cold weather

Protection period at minimum
temperature indicated in Line 1 of
Table 5.1, days”

Normal-set Accelerated-set
Line Service condition concrete concrete
1 No load, not exposed 2 1
2 No load, exposed 3 2
3 Partial load, exposed 6 4
4 Full load @er to Chapter%
"A day is a 24-hour period.
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Heated Enclosure
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Propane-Fired or Diesel
Indirect Heaters

NO YES
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R-5 OR R-10
INSULATION

‘ =
Il
\‘ B
| §
i_'n\l‘ -

R-2.5 INSULATION
BLANKET (TYP.)

Ground Thaw Heaters/
Hydronic Heaters
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Ground Thaw Heaters/
Hydronic Heaters

02/2372006..- 5
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What if the concrete
freezese ACI 306 says:

» Concrete can resist the effects of one
freezing-anc
entrained,
source, ana
strength of ¢

* If repeated
is anficipate
not sufficien
compressive
MPa) and e

thawing cyc

be damage

Frozen Concrete — note
orientation of ice imprints

Examining Hardened Co
Manual
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What is “Hot Weather”
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Hot Weather Concrete

ACI 305 Definition: one or a combination of

the following conditions that tends to impair
the quality of fre
concrete by ac«
moisture loss anc
or otherwise ca
ambient tempe
femperature, lo
wind speed.
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Plastic Shrinkage Cracking

* Plastic S
Cracking

Plastic Shrinkage Cracking
Features

» Cracking

* Cracks h
pattern

» Cracks
drying

|

44
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Example — Wind Turbine
Foundation
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Plastic settlement/subsidence
cracking and plastic shrinkage
cracking look very similar.
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Cracking stops at steel.

Placement and Delivery Issues

* Slump loss

« Contractor may add
water

» Consolidation
problems

* Shorter time of ¢

* Reduced wind
finishability

* Poor finish, pos

durability probl

» Cold joints

* Rejected trucks
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Set Time and Temperature

laboratory (75°F) is: concrete temperature of: be as follows:

Initial Set: 6.9 hrs.
Final Set: 10.4 hrs.
Initial Set: 5.2 hrs.
Final Set: 7.9 hrs.

o Initial Set: 4.0 hrs.
Initial Set: 4.0 hrs. Final Set: 6.0 hrs.

55°F

65°F

LR GO, Initial Set: 3.0 hrs.
85°F
Final Set: 4.4 hrs.
Initial Set: 2.3 hrs.
95°F .
Final Set: 3.4 hrs.
Initial Set: 1.7 hrs.
105°F

Final Set: 2.6 hrs.
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Cold Joinfts
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e Cost of ¢
as-delive

Mass Concrete — More
Challenge

» High place
temperafu
curing tem

» For mass cc

weather cc
temperatu
temperafu
greater tho
limits for mc
higher risk
cracking

» Possible rec
at high cur

—ViJE
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Mass Concrete

Element Size, Mix Proportion
Example

psi pcy pcy °F °F °F °F

3000 360 72 73 75 138 140
4000 440 88 89 75 153 156
5000 520 104 105 75 168 172
6000 600 120 122 75 184 189

© Copyright MJ2 Consulting, PLLC
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Temperature (°F)
-
g

Max Temp.
TC10-3 185.0°F@ 28 Hrs.

—TC101 —TC102

——TC103 ——T1C104

100

150

Elapsed Time (Hrs.)

200 250
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Source: ACI 305, NRMCA, Menzel 1954, Lerch 1957
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Uno — the new way to
calculate evaporation

rate (suc
f’r/hr? ofte
for slow b
(i.,e. mod

» Researc
on furthe
of this lim

70
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71

Typical evaporation protection
measures

* Fogging
» Evaporatic
* Wet burlag
* Wind brea
» Don't forge
protect QC
specimens
» Don't forge

coordinate

project rec

=MJ2

72
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TIME OF P

74
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Time of Placement: Use
Judgement

an you do@?

» Referenc

* Don'trej
minutes.
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Questionse

Jonathan Poole, Ph.D., P.E.
MJ2 Consulting, PLLC
jp@mj2consulting.com

77
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